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INTRODUCTION 

The IBM 5211 Printer is a line printer using belt technology. The 
print belt, a 1219 mm (48 in.) steel belt, has 192 characters at the 
top of the belt and timing marks at the bottom. Printi·ng is done 
bv driving the hammers again.st the back of the paper and ribbon 
and against the moving print belt. Seefl. The print line has 132 
.print positions that are spaced 10 characters per inch. 

There are two Models of the I Br\! 5211 Printer: 

• Model."1 has 66 hammers, one for tWo print positions. Each 
hammer is optioned twiee for each print position. 

• Model.-2 has 132 hammers, one for each print position. Each 
hammer is optioned once for each print position. 

Cha~rsper Character sets Print Speed Oines per minute) 
character set on each belt Model-1 Mo.del-2 -· 48 4 160 300 

64 3 120 235 
96 2 84 164 

Carriage spacing and skipping is controlled by the system at 
either 6 lines-per-inch or 8 lines-per~inch (6LPl/8LPI). 

The printer attaches to the system through the signal cable and 
the 5211 attachment. Seem. For detailed information, see 
"Attachment to System", 15-020. 

SYSTEM 

5211 Attachment 

Forms 
Control 

Universal 

Signal. 
Cable 

~ 
-- ------~--Character 

Set Buffer 
(Belt Image} 

Print Line 
Buffer 
(Data to be 
Printed} 

Control 
L0gic 

Hammer Address Data 

Control Signals 

Printer Status and 
Timing Signals 

-----------·-

L 
0 
G 
I 
c 
G 
A 
T 
E 

m A~ACHMENT TO THE SYSTEM 

o~ 
0 

Forms 

Hammer 

Print Belt 

Ribbon 

Platen 

11.METHOO OF PRINTING 

5211 

Operator's Panel 

Belt Drive 

Print amt Hammers 

Ribbon Unit 

Carriage 

Power Supply 

EC 784017 01 Mar78 
PN 8324195 
1of2 

15-010 



ATTACHMENT TO SYSTEM 

DESCRIPTION 
The IBM 5211 Printer attaches.to the using system via a signal· 
cable connected to the system's 5211 Printer Attachment. The 
printer attachment logic is located in the system. The printer 
logic and driver circuits are located on the printer logic gate 
in the printer. 

The attachment contains 3 functional units that are needed 
to control the operation of the printer. 

Forms Control Buffer ( FCB) 11 
The Forms Control Buffer is loaded with the number of lines that 
are on the forms to be used. The line count is updated as the 
carriage moves the forms. This takes the place of the carriage 
tape. 

Print Line Buffer (PLB) II 
The Print Line Buffer is loaded with the data to be printed. 

Universal Character Set Buffer (UCSB-Belt Image) II 
The UCSB is loaded with the 192 characters that are on the 
print belt. The data to be printed is compared with the belt 
image characters in the UCSB for hammer addressing. 

System DJ 
The System contains the control program and the attachment 
controller. The System sends printer commands and data to the 
printer attachment. 

5211 Printer Attachment • 

The Printer Attachment contains control and checking logic for 
itself and the printer. It generates signals to run the belt and 
carriage motors, address and fire the hammers, and activate 
the lights on the operator's panel. 

5211 Printer II 
The Printer contains functional units consisting of the print belt, 
ribbon, hammers, carriage, and power supply, in addition to the 
logic and driving circuits to operate these units. It also contains 
circuits for feedback to the attachment, error checking, and 
other special printer circuits, such as the CE Switches. 

Belt Image 

Data 

Forms Image. 

Commands 

IJ svsTEM 

I 
I 
+· UCSB 

(Belt Image) 

I 
I 

PrintlJne 

> Buffer 
(Data to be 

PrintedJ 

I l 

I Forms 
J .. Control I ... Buffer 

I l 
I 
I 
I 
I 
I 
I 
I 
_L 

System 

m 
-... 

Compare 
Logic 

II 
-• 

m 

] 

.. Control 
-. , Logic 

.... ---
--
--
-

. ~ -----

Signal· 
Cable 

u ----- ~ 

.. 

~ ----------· -· -

-...... 

-... 

.. -.... 

---

II 5211 PRINTER ATTACHMENT 

EC 784017 01 Mar78 

5211 Printer 

Hammers 

,. 
Ribbon 

~ 

Carriage 

Belt Drive 

Power Supply1 

II '5211 PRINTER 

PN 8324195 
' 15-020 

2of 2 



FUNCTIONAL UNITS AND DATA FLOW 

Belt Motor and Drive.II 
The belt drive includes the belt motor, belt feedback, belt, belt 
pulleys, Print Subscan (PSS) emitter, and central logic. Its 
function is to move the belt in front of the hammers at a near­
constant speed. The 'Belt Go' signal from the system generates 
the firs~ motor advance pulse to start the belt motor. The motor 
is first detented, then it starts turnir1g. After the motor starts 
turning, feedback pulses from the belt motor feedback circuit 
are used to generate additional motor advance pulses to keep the 
motor turning and acceleratinl). When the motor reaches a 
certain speed, as measured by the frequency of the feedback 
pulses, the motor advance control switches to the 4 MHz oscillator. 
When the belt is up to speed, (home and PSS pulses generated 
from the b.elt timing marks). tile signal 'Belt Up to Speed' is 
sent to the system. 

- . -

See "Print Belt and Drive", 15-070. 

Print Subscan (PSS) Pulses and Home Pulses Ill 
These pulses are generat;;d from the timing marks on the print 
belt as it moves past the PSS emitter. Two PSS pulses are generated 
from each timing mark on the belt. One home pulse is generated 
for each home position (missing timing mark) on the belt. There 
is one home position for each character set on the belt: 

After the signal 'r:elt Up To Speed' is active, the PSS and home 
pulses are sent. ·~o the system .. The system synchronizes \tself to 
the printer with the home pulses. The system uses-the PSS 
pulses to synchronize the characters on the belt to the correct 
ham~rs for printing. See "Print Subscans and Home Pulses", 
15-140. 

Print Unit and Hammers II 
The print unit includes the print belt drive, platen, ribbon, and 
forms thickness control. The hammer unit includes all the 
hammers and hammer coils. The print unit positions the platen, 
the print belt, and the ribbon in front of the hammers. The 
forms thickness control adjusts the printer to print on different 
forms thicknesses by: 

1. Changing the gap between the platen and the hammers. 

2. Changing· the duration of ttie hammer drive pulses. 
See "Print Unit and Hammers," 15-150. 

Ribbon Drive ID 
The ribbon drive includes the ribbon motors, reels, ribbon revers­
ing switches, and control logic. The ribbon drive moves the ribbon 
horizontally across the print line. The ribbon moves during both 
printing and carriage operations. The ribbon is driven by either 
the right or the left drive motor under control of the ribbon 
reverse switches. A small current, called the ribbon-drag current, . 
is applied to the non-driving motor to hold tension on the ribbon. 

See "Ribbon", 15-220. 

Paper Clamp B 
The paper clamp, located under the print unit, has a magnet that 
operates a clamp bar. The clamp, when activated, holds the forms 
tightly against a guide under the hammers to prevent horizontal 
movement of the forms while printing. The system activates the 
paper clamp before and during printing, then deactivates it 
before the carriage moves the forms. 

See "Forms Path", 15-250. 

Carriage II 
The carriage includes the carriage motor, tractors and control 
logic. The carriage moves the forms through the printer under 
system control. After the paper clamp releases the forms, the 
system activates the 'Carriage Go' Signal. The .printer logic then 
generates the first carriagi;i advance pulse to start moving the 
carriage motor_ After the motor starts turning, feedback pulses 
from the carriage motor feedback generate additional carriage 
advance pulses that advance the motor and also signal the 
system that the carriage moved. The system counts the 
advance pulses to determine ho.w far the carriage has moved. 
When the carriage has moved the distance specified in the forms 
command, the system deactivates 'Carriage Go'. The 5211 
then generates three stop pulses to slow the carriage motor 
down before stopping it. A small detent current holds the 
carriage motor in the stopped position. 

See "Carriage", 15-270. 

Power Supply Iii 
The power includes the primary section, the secondary section, 
.and the distribution. The power supply converts the ac line 
voltage to de voltages to operate,the printer. The system 
normally controls the power supply in the 5211. The system 
activates the 'Power On' signal to tum on the printer power; 
When the. power supply determines that the de voltages are·_ -
correct, it sends a 'Power Complete' signal to the system. The 
system then sends the 'Power On Reset' signal· to the printer 
logic, followed by the 'Close 25-volt Contactor' signal. 

'See "Power Supply", 15~340~ 

Operator's Pane.I m 
The operator's panel enables communication with the system. 
The signals from the four keys and the 6LPl/BLPI switch go 
to the 5211 logic then to the system. The Power light is 
turned on by the printer power supply. The Ready ljght is. 
turned on by the system. The Check, Interlock, and Forms 
lights flash on and off continuously when activated by the 
system. 
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5211 PRINTER/SYSTEM SIGNALS 

• The signals between the 5211 Printer and the System's 
Printer Attachment are described on this page. 

Power II 
Power On 

This signal from the host system, turns en the 521T power 
supply. When deactivated, it turns off the 5211 power 
supply. 

Power Complete 

The printer sends this signal to the system when all the voltages 
in the printer are correct. 

Power On Reset (POR) 

The system activates this signal to reset the printer logic circuits 
when turning power on, turning power off, and when certain 
errors occur. 

Close 25-volt Contactor 

The system activates the 25-volt contactor in the printer ta 
distribute 25-volt power to the printer motors, hammer 
coils, and paper clamp magnet circuits. 
Power Check_ 

The power supply in the printer sends this signal to the host 
system when any failure occurs in the power supply. 

For additional information, see "Power Supply", 15-340, 

Interlocks m 
Cable Interlock 

The signal starts in the system, then goes through six signal cable 
connectors; (3 at the system, and 3 at the printer) and 1 at the 
Printer Operator's Panel. If the-circuit cannot be completed, the 
system activates the signal. The signal, when active, indicates 
that a cable connector is not seated correctly or is in the wrong 
position. 

For additional information, see "Operator's Panel," Section 3, 
3-000. 

Print Unit (Throat) Closed 

This signal from the printer indicates that the print unit casting 
is closed and that the print belt cover is installed. 

Belt Drive and Subscan Control II 
Belt Go 

This signal, from the system, activates the belt motor control 
circuits to run the belt motor. When deactivated, the belt 
motor stops. 

Belt Up To Speed (BUTS) 

This signal, when activated by the printer, indicates that the belt 
has reached operating speed. The system must receive this signal 
within 1.4 seconds after 'Belt Go' is active. 

Print Subscans (PSS) 

These signals from the printer are generated from the belt timing 
mark~:~ The system uses these pulses to synchronize the characters 
on the belt to the correct hammer for printing. 

Home 

This signal from the printer is generated when a home position 
is sensed from the belt (one of the mi:;sing timing marks). The 
system uses the home pulse to synchronize itself tc;> the printer. 

- For additional information, see "Print Belt and Drive," 15-070 
and "Print Subscans and Home Pulses," 15-140. 

Hammer Addressing and Firing m 
Impression Control Single.Shot 

This signal from the printer has different time periods depending 
on the position of the forms thickness control. The system uses 
the pulses to change the length of the fire tier (hammer fire) 
pulses. 

Data Bits 0-7, P 

These. signals from the system go to the hammer address decode 
circuits to turn on the correct hammer latch when 'Strobe' i~ 
active. 

Strobe 

This signal from the system gates the hammer address through the 
decoder to turn on the hammer latch in the printer. -

Data Parity Check 

This signal indicates to the system that the printer has sensed 
even parity from the data bits. 

Fire Tiers 1-5 

These 5 hammer-fire pulses from the system activate the hammer 
driver to fire the hammer if its corresponding latch is turned on. 
The pulses follow in sequence, Fire Tier 1, Fire Tier 2, and so on. 
The time duration of the pulse is changed by the impression con­
trol single shot. 

Hammer Sample 

The system sends 133 pulses (1 sync, followed by 132 sample) to 
the printer to sense which hammers are on. 

Hammer Echo Return 

These signals from the printer are returned to the system for each 
hammer sensed on by the hammer sample pulses. 

Not Print Time 

The printer signals the system that no data is being transmitted 
following printing to run the ribbon and to verify for an 
"Any Hammer On" condition. 

For additional information, see "Print Unit and Hammers," 15-150. 

Ribbon II 
Printer Busy 

The printer signals the system when the printer senses a ribbon 
reverse or too much belt speed variation. The system stops 
sending 'Data Bits' and 'Strobe' when 'Printer Busy' is active. 

Ribbon Check 

The printer- signals the system that a ribbon motion or 
ribbon reverse failure was sensed by the printer. 

For additional information, see "Ribbon", 15-220. 

Forms Path and Carriage II 
Activate Paper Clamp 

The system activates the paper clamp to hold the forms when 
printing. 

Carriage Go 

The system activates the carriage motor control circuits to run 
the carriage motor. 

Carriage Advance 

The printer sends a carriage advance pulse to the system each time 
the carriage motor is advanced. The system counts the pulses to 
determine how far the carriage has moved. 

Forms Pulse 

The printer sends this pulse to the system each time a feed hole 
is sensed at the left tractor. The system uses the pulses to deter­
mine if forms movement is correct. 

End-of-Forms 

The printer signals the system that the end-of-forms switch has 
sensed the end of the last form in the printer. 

For additional information, see "Carriage''. 15-270. 

Lights, Keys, and Switches Iii 
Operator Panel Lights 

The system turns on the respective lrght on the Printer Operator's 
Panel. (Check, Interlock, Forms, or Ready). 

For additional information, see "Operator's Panel," 15-050. 

Operator Panel Keys 

Each signal from the printer stays active as long as the respective 
key is pressed. (Carriage Restore, Carriage Space, Ready, or 
Stop/Reset). 

6LPl/8LPI Switch 

The printer signals the system that the operator wants forms 
spacing at either 6 or 8 lines per inch. 

CE- Switch On 

The printer signals the system whenever any of the 4 CE switches 
are turned on. (BELT GO, CARR, RIBBON, or PAPER CLAMP). 

For additional information, see "CE Switch Panel", Section 2, 
2-000; 
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OPERATOR'S PANEL 

GENERAL DESCRIPTION 

The 5211 Operator's Panel enables communication with 
the system. The signals .from the four keys and the 
6LPl/BLP! switch go to the 5211 logic then to the system. The 
Power I ight is turned on by the printer power supply. The 
Ready light is turned on by the system. The Check, Interlock, 
and Forms lights flash on and off continuously when activated 
by the system. 

fhe Operator's ·Panel has a Ilg hf panel assembi\/ and a key panel 
assembly located under the cover. The 6LPl/BLPI switch is in 
the base of the Operator's Panel. The light panel circuit 
board has five light-emitting diodes (LED's) and their drivers. 
The key panel circuit ;.,oard has 4 elastic-diaphragm switches 
(_EDS) that are closed by pressing their respective key,_ 

For removal and inS'.:Jllation , see "Operator's Panel," 
Section 3, 3-000. 

Interlock Light (Yellow) 

·The Interlock light indicates any of the following conditions: 

• Print unit open 
• Print belt cover not installed 

The light is turned off by closing the print unit and/or 
installing the print belt -cover. 

Check Light (Yellow) 

The Check Light indicates the system has detected any of the 
following printer error conditions: 
• Belt up to speed check •Printer busy too long check_ 
• Belt sync check •Printer busy too often check · 
• Belt speed check • Ribbon check 
• Data parity check i1it Forms jam check 
• Hammer echo check • Carriage check 1 
• Any hammer on check • Carriage check 2 

The Check light is turned off by pressing the Stop/Reset Key 
on the printer. 

Carri.age Restore Key '· 

Pressing this key advances the forms to the first line to be 
printed. The key is active only when the printer is not ready. 

Carriage Space Key 

Ptessing this key advances the forms one Ii ne space, 1 /6 or 1 /B 
inch, depending on the position of the 6LPl/BLPI switch. The 
.key is active only when-the printer is not rea_dy. 

Forms Light (Yellow) 

The Forms light indicates the system has detected one of the 
following forms conditions: . . 

• End-of-forms 
• Carriage check 1 
•Carriage check 2 
• Forms jam 
The Forms light is turned off by pressing the Stop/Reset Key 
on the printer. 

Ready Key 

Pressing this key signals the system that the printer is ready for 
operation. The system then turns on the Ready Light, and · 
starts the belt motor. The key is not active if either 'Interlock' 
or 'Printer Busy' is active. 

Ready Light (Green) 

The Ready light indicates that the printer is ready. It is turned 
on by the system when the Ready key is pressed and neither 
the Check, Interlock, nor Forms light are on. It is turned off 
by pressing the Stop/Reset Key, or by any conditjon that turns 
on the Check, Interlock, or Forms I ights . 

Power On Light (Red) 

The Power On light indicates that the printer power supply is 
active. It is turned on by the 5211 .Power Supply. It is turned 
off when the +5-volts is not active in the 5211 Power Supply. 

This key has two functions: 

1. Stop. When th.e printer is ready, pressing this key sends a 
signal to the system that the operator wants to stop the 
printer. The system stops the printer after the program opera­
tion is completed. The ready light is turned off and the 
printer is made not ready. 

2. Reset. When the Check or-Forms light(s) is on, pressing this 
key sends a signal to the system to re5etthe light(s). The 
system then turns off the Check and/or the Forms light(s). · 

6LPl/8LPI Switch 

This switch sets forms spacing to either 6 lines-per-inch or 
B lines-per-inch. 
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PRINT BELT AND DRIVE 

NOTE: For all removals, installations and adjustments, see 
Section 4,4-000. 

PRINT BELT DRIVE 

The print belt drive starts the belt moving, accelerates it up to 
speed, and maintains the be!t speed. The theory of how this 
is done follows. 

Start Print Belt Motor 
'B~lt Go' from the system causes the print belt motor to detent. 
At the end of detent time, the motor starts. 

Acceleration and Running Speed 

The print belt motor speed continually increases until the motor 
feedback pulses which have been driving the motor, in~icate that 
the motor is up to speed. Belt control then switches from the 
Jeedoock pulses to p'.llses generated by a 4 megahertz oscillator. 

Belt Synchronization With CPU or Host System 

'Home Pulses' from the timing marks on the print belt synchronize 
the characters on the print belt with the print control unit 
Universal Character Set Buffer. (UCSB) This buffer in the system 
contains t'°'" character illlage of the print belt. 

Error Checking 

Print belt alignment, speed, breakage and synchronization with the 
system are monitored by the· use of the Home and Pr.int Subscan 
(PSS) pulses. Failures drop 'Ready' and require operator 
interruption. 

PRINT BELT DRIVE MECHANISM 

The print belt and drive mechanism is designed to move the 
print belt at an even speed past the print line. The mechanism 
also allows easy replacement of print belts. 

_ MotQ"r "'"d Drive Pulley 

The print belt drive motor, located on the left end of the print 
unit, is a vertically mounted stepper motor which turns the drive 
pu1ievt.Jcounterdockwise. The motor is driven in four different 
stages: 

1. Detent 
2. Start 
3. Accelerate 
4. Run 

. . 
The pulley is free to float vertically on the motor shaft. This allows 
for the difference in flexibility oft:he belts. The cover over the· 
drive pulley limits the upwardmovement. See "Print Belt Drive 
Motor Control;" 15-080,for th_e"three stages of control of the 
stepper motor ... 

Print Belt Positioning Rollers 

The two positioning rollers m are located below and behind the 
drive and the idler pulleys. 

The purpose is to limit the downward travel of the print belt. 
Because of the flexible differences between belts, the belt drive 
and the idler pulleys are free to float vertically on their shafts. 
See "Belt Positioning Rollers", Section 4-000, for installation. 

Idler Pulley and Print Belt Release Mechanism 

The idler pulleyllprovides tension to the right end of the print 
belt. Moving the print belt release levermforward, moves the 
idler pulley to the left, re.leasing the belt. For adjustment of the 
belt idler p4lley bracket, see "Belt Idler Pulley Bracket -
Adjustment", Section 4, 4-000. 

The cover over the idler pulley limits the upward travel·of the 
idler pulley (See "Print Belt Positioning Rollers", 15-070. It 
also provides finger holeslltor easier turning of the pulley by 
hand. 

Print Belt Motor Feedback 

The feedback pulses are used to monitor the speed of the belt 
motor and to provide constantly increasing feedback oulses to 
drive the motor faster. The feedback LED assemblyllsenses 
the holes in the feedback timing diskll, by shining a light 
through the holes in the timing disk and sensing the light with 
a photo transistor circuit, which amplifies the signal. (See 
Section.18, ZA082.) This feedback pulse is used to accelerate 
the print belt motor to print speed. (See "Print Belt Drive Motor 
Control, Section 15-080) The feedback LED block can be 
adjusted to change the lead time of the pulses, thereby 
changing the speed of the stepper motor (during acceleration 
time only). See ;;Belt Motor feedback LED-Adjustment", 
Section 4,4-000. 
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PRINT BELT DRIVE MOTOR CONTROL 

The print belt drive motor and mechanism is used to move the 
print belt past the front of the hammers at a constant speed, to 
allow evenly spaced printing. Motor drive during these s_tages is 
through printer circuitry which uses a one megahertz pulse and 
a motor drive .pulse to advance a two position ring. The ring 
produces A, not A, B, and not B. pulses which are sent to a 
motor driver card to drive ·the print belt drive motor. See 
"Print Belt Drive Motor Control Logic", 15-130. The four 
stages of control (See "Motor and Drive Pulley", 15-070) 
generate 'Motor Drive' fl as shown: 

Detent 'Belt Go Control' 

Start 

Acceleration 

Run 

until 'Belt Go Delayed' 

'Start Pulse' 

'Feedback' 

'Gated Open Loop' 

D 

m m 
m 

For timing relationships of the 4 stages, see "Print Belt Motor 
Control Timing", 15-120. 

4 Megahertz Oscillator 

A 4 megahertz (MHz) oscillator, (See "Amplifier Card", Section 
18, ZA030) starts when the printer is turned on, and it supplies 

• 4 MHz, 1 MHz and .25 MHz pulses to various logic circuits. The 
. 4 MHz oscillation starts an 'N' ring II that produces pulses ap­

proximately every 1-376 ms. These~pulses are labeled 'N Trig A' 
through 'N Trig M'. The 1 MHz pulse starts an 'MC' ring llto 
produce pulses labeled 'MC Ring A' through 'MC Ring M'. 
These counters provide timing pulses internally to the belt 
control card. See "Belt Control", Section 18, ZA035. 

Belt Go D 
Control Belt Go II 

A1A5 
WK010 

-Belt Go OR 
(from Sys) 

N Trig B A FL 

ZA035 

A 

. N Tri Ctr 
Time N Latch ---

Delayed II 
FL FL 

ZA035 ZA035 

Mc. Ring 
II 1 MHz Counter II 

Start Print Belt Motor (Start) 

Belt Go ControlD detents the motor to ensure counter­
clockwise rotation with the start pulse and succeeding 
pulses. See "Print Belt Motor Control Timing", 15-120. 
Without this electrical detent, the motor might not turn in 
the correct direction. The motor can now be started from this 
detent position. 

The objective in starting the motor ·is to activate 'Motor Drive' 
l1 to gate the A & B pulse 'FF' latches liJ , and to send a com­
bination of A and B pulses to the Motor Driver cardmto start 
the motor. See "Belt Motor", Section 18, ZA 071. 

'Belt Go' from the system, along with an 'N Trig B' pulse 
activate the Belt Go Control latch g . 'Belt Go Control' with 
timing pulses 'N Trig J' and 'N Trig G' tum on the Belt Go 
uelayed latc.!!JI~ 'Belt Go Delayed' allows the Gate Motor 
Drive Latch ~t~ be set by 'Motor Drive', which is activated 
by 'Start Pulse. 'Start Pulse' deactivates when the Belt Start latch II 
turns on at MC Ring J time. The Gate Motor D.riye latch 
resets at MC Ring K time. 

A102 
ZA065 

II Feedback 
Motor Drive Open Loop 

OR 11 Start Pulse 

Motor Driver 
Card 

II 

Gate 

DI Motor II 
Motor Drive Drive A & B Pulses 

I 
I 
I 
I 
I 
I 
I 
I 
I 

ZA071 'I Belt 
Motor A 

Reg B A 
eg B 

Belt Go Delay 
A 

FL FF A Motor Driver : 

AR 

Gated POR 

1 
L 
M 

ZA035 

N Tri 

Pulses 

Ast 1 me 
Gated POR 

K 
L 
M 

MC Ring K 

ZA035 

t---'-----. To Belt Drive Motor. 

POR (2) 

ZA035 

(1to41 

m 
(4 Signals) 
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Print Belt Motor Feedback Control (Accelerate) 

The print belt drive stepper motor must accelerate to print speed 
within 1.4 seconds after 'Belt Go'. The belt control circuits monitor 
the speed during this time by using the belt motor feedback pulses. 
See "Print Belt Motor Feedback", 15-070. As the motor starts to 
turn, the feedback LED senses the first hole in the timing disk. This 
pulse, when amplified, sets the Feedback latchl1at D3 time Ii) 
(It will reset at the following D2 time.) 'Feedback Latch' and not 
'Motor Up to Speed' (MUTS) are ANDed to give 'Feedback' II · 
These 'Feedback' pulses increase in frequency as the speed of 
the motor increases. 

The Slow Latchm is turned on every 900 ~by the 900 !iecod_e 
• . The Slow latch, when on, prevents the MUTS latchlltrom 
turning on and therefore allows the line 'Feedback'll· 

However, when the frequency of the feedback pulses from the 
LED cause the Feedback latch to turn on before 900_ps, the 
MUTS latch llwill turn on. The Feedback latch will continue 
to turn on but its output is now degated by 'MUTS'. 

Gated Open Loop Control (Run) 

The output of the Motor Up To Speed latch allows timing. pulses 
from the '919 decode'IBto set the Open Loop latch m. 'Open 
Loop' with '1Mc' becomes 'Gated Open Loop' which provides 
'Motor Drive' and run mode. 

Belt Up To Speed ( UTS) 

'Belt UTS' to the Systemllindicates that the correct print belt 
speed has been reached. The 'Belt UTS Gate' had been set after 
start time and by the timing pulse 'N Trig K'lt. The 'Belt UTS' 
latch can be set when these three conditions are active: 

1. The PS and Home pulses are inactive II 
2. The motor is up to speed II 
3. The belt is in motion, not installed II 

'Belt UTS' must be active within 1.4 seconds after 'Belt Go' is 
activated by the system. 

Constant monitoring of the pulses from the PSS emitter is 
necessary to keep the printer operating. See "Belt Error 
Conditions", 15-1 10. 

Belt Synchronization With System 

'Belt LTS' arid 'Home Pulse' are sent to the system to indicate that 
printing .can begin when the system and the printer are synchronized. 
Each character-set on the print belt has a missing timing markw~ich 
indicates home position; (Timing marks are raised vertical projec­
tions.) The 'Home Pulse' is sent to the system, along with the PSS 
pulses to synchronize each character on the print belt to the 
char~cters in the Universal CharaCter Set Buffer. 

A1N2 (ZA035) 

II 
Belt UTS Home Sense 

Belt Start Gate 

N Trig K A FL 

m 
Gated POR 

Feedback 
D3 

Slew Gate 
-----t N t--------i 

900 
MC Ring C Decode-. 
MC Ring H 
MC Ring J A 1--------r-1 
MC Ring K Motor UTS 

II Slow Latch . 

FL 

Rst 1 me 
Gated P:::>R 

OR 01 A t----- -+--.,___.-.. _ __, 

919 

MC Ring AB & C DecodeBI 
MC R l1a 

' , ..--- m ing C,H,J, & K Open Loop 
] A L Gated A 

Motor UTS · FL 1 Mc - I open Loop 

Gated POR 

I A1A4 
I (WK010) 
I 

Be It UTS Belt UTS le 
FL 

FE Gate Belt 
Disable UTS 

02 

Belt Go Delayed 

n Feedback 
Iii Latch 

FL 

DO A ------1 

I~ L__Jr---.----. > 
12 II 

OR 

,.....___ ____ _. 

FL 

I en 
I~ 
I~ 
I CD 

I 
I 
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CE Switch Control 

CE switch 1 (Belt Go) is provided to test the print belt stepper 
motor for correct operation. CE switch 1 turns on the FE. latch 
11 which activates 'Disable UTS'll· This turns on the Belt Go 
Control II, Belt Go Delavedl!J , and the Belt Start II latches 
to activate 'Start Pulse'lland 'Motor Drive'IB· The belt drive 
motor will now. run continuously in closed loop mode. (This is 
the same as normal belt motor start). At the same time 'Disable 
UTS' df!gates 'Belt UTS'ID. and holds the 'Motor UTS' latch 
II reset. 

Belt UTS 

I A1A4 
I WK010 
I . 

l'E 
I

Q.) 

t: ____ .., 1J> 

0 
~ 

Set 
Slow 
Latch FL 

OR 

FE Gate Belt 

D°i'sabJe UTS UR 

DI Belt Go Delayed 

Feedback 
Set Feedback Latch Latch 

FL 

D2 
Nr-11....---' 

OR 

Feedback Latch 

Motor UTS 
Motor 
UTS 

__ D_O_~A 

c.;;g~ Disable UTS OR 

II 

A1N2 {ZA035) 

e~lt c~mtrol card 

FL 

Not Belt FE Sw N/C m FE 

POR 
I 
I A1A5 

: WK010 

I 

Belt FE Sw N/C A .__...-L.-.at-.c_h...,,_:D:::.:.:isa::b:;,;le;:_:U:..:,T.::.S 

FL Ill 

Belt Go 
Control II Belt Go 

N Trig B A FL N Trig J 
N Trig 

Delayed m Belt Start II 
FL 1-----......,,....,M""C~R~i-ng-...irA--.-F-L-~~-..J N 

Gated Open Loop Motor Drive OR 1---c..--:::..:....:.;:..::....._ 
Start Pulse 

POR 

A 1 N2 (ZA035) Belt Control Card 

PRINT BELT ERROR CONDITIONS 

The PSS transducer senses belt timing marks, or the absence 
of timing marks in the case of 'home'. The PSS pulses are 
used to monitor the speed of the print belt, to produce 'home' 
and ·to produce the PSS pulses. There is a 'home position' (lack 
of a timing mark) for every 'character set'. 

The PSS pulses are used for the following checks: 

Error Condition Checks 

The following problems cause error conditions, drop 'Ready' 
and require operator action. (The 'Ready' light comes on and 
the 'Check' light turns off, after the operator corrects the 
situation.) If th•~ belt should break, lose speed or run crooked, 
printer 'Ready' drops. If the belt guide roller wears ·out; or 
the transducer of the PSS emitter fails, a sync check occurs 
and the printer drops 'Ready'. 

A i--~~~~~~~ 

II II 

Belt Up To Speed Check 

'Belt Go' drops if the time between 'Belt Go' and 'Belt UTS' 
is longer than 1,4 seconds. After the error is 'logged' by the 
system program, a restart is initiated. A second restart with 
an error drops 'Ready' and requires operator action . 

Belt Speed Check 
,.,. .~ 

t 

This check drops 'Belt Go' if 'Belt UTS' becomes inactive 
when 'Belt Go' is active. Power On Reset (POR) is initiated and 
the DC contactor is dropped. ('Belt Up To Speed' is reset if 
the belt stalls.) 

Belt Sync Check 

A missing 'Home' pulse from the PSS emitter, or a mis-timed 
'Home' pulse drops 'Belt Go'. This can happen if the belt 
breaks, or runs too fast or too slow. 

Printer Busy Too Long Check 

The 'Printer Busy' indication to the system must not exceed 3 
seconds during a print cycle, or 'Belt Go' and printer 'Ready' 
drops. 

Printer Busy Too Otten Check 

A total of three 'Printer Busy' signals during a print cycle 
drops 'Belt Go'. and printer 'Ready'. 
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PRINT BELT MOTOR CONTROL TIMING - . 
Note: The.conditions shown are from a Power On Reset status. 

1. 'Belt Go'EI is sent by the system to start the printer. 

2. The Belt Go Control latch is turned onl!J from 1to4 ms 
after 'Belt Go'. 

3. 'Belt Go Control' causes 'not A' and 'not B' to be active II . 
electrically detenting the stepper motor. (The motor must 
first detent in order to start on the first advance pulse.) 

4. The Belt Go Delayed latchm is turned on approximately 

450 ms after 'Belt Go Control'. 

5. 'Belt Go Delayed' (until 'Belt Start Latch') gives ;Start Pulse' 
which allows 'Motor Drive' and 'Gated Motor Drive' II 
to the motor driver card. 
The first stepper· motor advance pulse is 'A' and 'not B' ... 

6. As the motor starts to turn, the feedback LED senses the edge 
of the first hole on the feedback disk and sends back its first 
pulse lfl. This sets the 'Gated Motor Drive' latch ID. _w~ich 
produces the next stepper motor advance pulse (B, A) •· 7. The 'Belt M Feedback' pulsellJ increases in frequency as the 
stepper motor speed increases, setting the Feedback latch, 
which sets the MUTS latch before the 900 decode circuit can 
set the Slow latch. See "Print Belt Motor Feedback Control'', 
15-090. 

8. Approximately 715 ms to 1.4 seconds after 'Belt Go' is active, 
'Belt Up To Speed' becomes active II . After 'Belt Up To 
Speed' is reached feedback pulses are no longer used II · 

PRINT BELT MOTOR ~ONTROL TIMING CHART 

1114-- Detent 
.-Belt Start 

-1•~t,.~•..,.f.,.~11------RBelt Accelerate ----------..-- Belt Run 

Belt Go 

_____.,. i.- 3.52 ms 

Belt Go Control m .......... mm ............................. ~ 
~ 450 ms -.! 

Belt Go Delayed DJ 

\11 
{Approx. 350 drive pulses before belt motor is UTS) 

'Open loop drive pulses 
Gated Motor Drive (ID I I I I 11 111 - generated from ~l 

1 Mh pulse. 

- • • I I I I -Feedback Pulses not :---I..\--Belt M Feedback m• II used after" Motor UTS". 

Belt Motor B • • 
Bel~ Motor !-Jot j3 •• 

~- >· • Belt Motor A -
Belt Motor Not A -

Belt Up To Speed Gate 141 715 ms ~ II 
1.4 sec. .., 
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PRINT BELT DRIVE MOTOR 'CONTROL LOGIC 

Note: The 2nd level diagram ~ows the Print Belt Motor Control 
circuitry and references to the Secti.on.18 wiring diagrams. 

919 

MC Ring A,B, & C B!.,code 
Open Loop 

MC Ring C,H,J, & K A 1-- ---r"":-'.'ll---::-:--r: -,l 
Motor UTS FL 1 Mc A .11-------, -

Gated POR 

ZA035 
Gated Slew Gate 

MC RingC Max Slew 
. Slew ~.A - FL 

A 1 N2 (ZA035) Belt Control Card 

3 MS Block 
..---------tr---it--

Gated POR 

MC R!rig_ L _... 
MC Ring M] A 

OR 

FL 

ZA035 

Belt Start r--r"""""'-,_ ___ _..!:::;-' 
N Trig K A Fl ....._.....--, -
Gated POR 

ZA035 

-

----, N n. - Belt UTS Belt UTS 
N otor UTS A t--

FL Belt In Motion ..._ -
Belt Stalledj OR r-1'"--__ _ 

ZA035 

FE Gate Belt -
Disable UTS )oR}--l Amp .---- I 0 

Block ~ 
L-~-l----1-4-----1~1 .. H IN ... '---t---.11 A 1--~-=----t A 1----i 

FL I L-1 ~-- ~--1 N ,_..,.___. 

Gated POR ---_ ___.:= ::::...:....!:::..:..:....--10 R 
MC Ring H~ r--,,....__,..._ _ _. 

Belt Go Delaved 

MC Ring Kj A ZA035 

- Feedback Feedback 

-] A 

I 
I 
I 
I 
I 

Belt Amp. ZA035 
.____..:;.~~o-3--11r--"I . Latch Fe~dback Latch 
~------t A ·------t-=--.,r!!iQ~:!....!::!!!::!!..j A 

Slew Gate N 1---------1.__. FL 
N l-----1r0-R-,~'"---R_e~_tA_m_p_B_loc_k_~ .---I 

Not Belt FE Sw N/C - FE 

Belt FE Sw N/C A Lt---<--1r-La_t_ch~..:D:..;;is::a.::.;ble UTS 
FL I 

I 
I 
I 
I 
I 
I 

POR r&-1 -
Feedback Slew. Ga~ 

I 

i__ ____ _,------, ZA035 J-

.-1:1...J OR}~----~---+--+---:-M~C~.R~i~ng-E;::-J~=O;;:-;::R 
I~ - ZA036 

A1A5 I [ Belt Go 
WK010 I - Control Belt Go 

- I Belt~OR}a.......,N..,..,.=T,..,..ri-g·-::'."B-rA-.-F-L..., - Delayed 

02 Nr---~ 
ZA035 

900 

[~ 
FL 

MC Ring C Di:£0de 

MC Ring H -~D...;:.0_---1 A .,.____ 
MC Ring J A .._ ______ ,....-..., Slow Late~ 
MC Ring K Motor UTS_r;t j A N t-------t...........11_ 

io-___ · - - Fl DiS!_bleUTS]OR 

~ Rst 1 me . Gated POR _ 

r-- OR Ol ] A 1 ] OR 

J - J -----+-------t--' 

Motor UTS 

ZA035 

ZA035 

--1 Feedback -

N 

Motor 
UTS 

I 
I 
I 
le 
,~ - ... ,~ 
SA1A4 

OR 
f U> WK010 
I-f :> 

ZA-03_5_ I~ 

1 '° 
t 
I 
· -~ .... ; .. 

I 1from Sys) N.Trig J A 

I - lf!rlg_Q 
v ""--

FL 

1 

Belt Start ~ . Gated Open loop . . 
H-:1_ Start Pulse OR t--

MC _!!in[ J~ FL ~ N 1~~------------1........., 
. A102 

Note 1: All circuits shown are on 'Belt Control Card', A 1 N2 
(ZA035 of Section 18) unless indicated otherwise . 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

ZA035 

G.11ti!!rl POR 

Time N LatCtiN Trjg_ cir 
A 

R~;~ 

. -r 
GatedPOR M 

L ZA035 ...... 

ZA035 

1 MHz 
Mc. Ring 
Counter 

A 
lffeg a ....,..., 

4 

J1 
~ 

Rst 1 me -c:1 J:. 
Gated POR a- M 

- ZA.035 

ZA035 .,_ 

MC Ring K 

Belt Go Con~rol Latch 
I ZA065 I 
I Motor Driver I 
I Caret I 

G~ I 
Motor I . 

1
1 

· Drive A & B Pul~s I ~M~ot~o~r~D'..':.:ri!!ve!.__-r~.;._,_ __ ~-,A\11 . Motor Driver I 
Belt 
Motor 

Note 2: This figure is for ease of urlderstanding in positive logic 
flow and does not represent actual logic. 

FL FF -= l...r:"i! . 
A _J A IL- AR 

.. ·ooR ~ 1----t.__f (1to4) 
I _., To Belt Drive Motor. 

t---L------1~ 
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PRINT SUBSCAN (PSS) AND HOME PULSES 

Note: For all removals, adjustments and installations, see 
Section 4, 4-000. 

PRINTER SUBSCAN COMPONENTS 

Print Belt Timing Marks 

Tt1e timing marks El are raised marks on the print 
belt used to generate PSS pulses. The example of one 
print belt shows 5 marks m for every two characters ll . 

Transducer 

This permanent magnet and coil are used to sense timing 
marks or timing marks that are missing. 

PSS Pulses 

The raised timing marks are sensed by the transducer which 
sends pulses to the electronics gate to generate PSS and 
'Home' pulses. (A missing timing mark m creates a . 
'Home' pulse.) 

Synchronization to System 

The Home and PSS pulses are used to synchronize the 
mechanical and the electrical portions of the printing 
operation. (The print belt is synchronized to the print 
belt image contained in the adapter.) 

PSS EMITTER OPERATION 

Print .Belt and Belt Guide Roller 

The print belt moves counterclockwise between the trans­
ducer II and a belt guide roller II . Tension from the 
idler pulley keeps the belt against the belt guide roller. The 
belt drives the roller by friction to prevent wear. The belt 
guide roller allows the belt to run smoothly, and aiso ~cts as 
a backstop for transducer adjustments. The transducer is 
adjusted close enough to the print belt timing mark to be able 
to sense the timing marks, but not wear the timing marks 
or the transducer m . See "Print Subscan Transducer­
Service Check". Section 4, 4-000, for adjustments. 

Transducer and Amplifier 

The transducer is energized as each raised timing mark on 
the print belt passes the transducer. At print speed, the 
timing marks generate pulses through the transducer coil m 
to the amplifier II . The belt control card 13 looks at 'Early 
Emitter' to provide 'PSS' and 'Home' II pulses to the system 
at the correct time, once Belt UTS II has been reached. (See 
"Belt Up To Speed," Section 15-090.) 

PSS AND HOME PULSES DEVELOPMENT AND. 
USE 

PSS Pulses 

The print belt emitter output (a 1300 MV, peak-to-peak 
waveform) is sent to the amplifier card. A 'Time N' latch 
emits a pulse to synchronize the outputs of 'early', 'raw' 
and 'pure emitter' to obtain a PSS pulse and 'Home time'. 
The PSS pulses are sent continuously to the system. 
'Home' pulse is sent only when there is a missing timing 
mark. 

The print belt emitter output is amplified ID and sent 
to the Belt.Control Card as 'Early Emitter'_ The line 
'Early Emitter' sets an Early. Emitter latch m , which 
in turn is used to set the Raw Emitter latch. As shown 
at II , the Raw Emitter latch is active later than 
'Early Emitter' DJ to prevent extra input from the print 
belt emitter amplifier. (If random noise enters during the 
time shown at m . it will not be passed on because of this 
difference of tum-on times of the latches.) 

Home Pulse and Synchronization 

Upon the fall of the Raw Emitter latch and the next 'D 1' 
time, Pure Gate latch is set. This activates the Pure 
Emitter latch and synchronizes 'Pure Emitter' fD to the 
electronics clock. 

The Time N latch II and the PSS Ring Counter D 
are used for timing and control. 'Time N' occurs from 
D1 time to the following DO time. Home time m is a 
decode of the PSS Ring. It turns on the Home Sense latch m ' which resets when 'Raw Emitter' turns on II 

1 ::1 l =l =I : 
l I i I T i i i I l i 

-- . 

II 

However, at 'Home Time' £1 , when a timing projection 
is not present, 'Early Emitter' and 'Raw Emitter' are not 
set. Because 'Raw Emitter' normally resets 'Home Sense' 
but is now absent, 'Home Sense' stays act ive a . 
'Home Sense' allows 'Home' to synchronize the. system 
to the print belt fJI . 
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PRINT UNIT AND HAMMERS 

PRINTING COMPONENTS 

Hammers 
The 5211 Printer has 132 print positions with either 66 (model 1) 
or 132 (model 2) hammers. 

Subscans 
A subscan is the time required to option every tenth print position 
to every fourth print belt position (model 1); or every fifth print 
position to every other print belt position (model 2). Five 
subscans make one print scan. (This is a function of the CPU 
or the using system.) 

Print Scans 

On a model 1 a print scan is the time required to option one 
character to every ode! print position or every even position. On 
model 2 the print scan is the time required to option one 
character to all print positions. 

Print line 
Each character of a print belt is optioned to print every print 
position. Therefore, a 48-character-set belt would have a 
print line of: 

." 48 odd and 48 even print scans for model 1 
48 total nrint scans·for model 2 

Universal Character Set Buffer (UCSB) 

1·h1s 1s a buffer, in the system, which stores the image of the 
characters on the pr 111t belt. The buffer must be reloaded 
if the print belt is changed. (This is a function of the CPU or the 
Host System.) 
Print line Buffer (PLB) · 
This buffer stores the image of the line to be printed. 
(This is a function of the CPU or the Host System), 

Forms Thickness and Impression Control 
This control mechanically adjusts the platen for throat clearance 
and changes an impression control potentiometer to vary the 
duration of the hammer-fire pulse. See "Impression Control 
Single Shot", 15-160. 

Addressing 
Hammer latches are addressed when the character on the print 
belt matches the character to be printed from the Print Line 
Buffer and the character is alignedwith the correct print position. 

The latches are turned ori by an 8-byte (plus parity) address-
ing scheme from the system. 

Firing the Hammers 
Hammers are fired if their hammer latches have been set 
approximately 1Y2 subscans prior to -t~e print.time. 
('Fire Tier' lines control the 'hammer on' time~ 

Error Checki-ng · 
Print operation· monitored by 'Data Parity Check', 'Hammer Echo 
Check', and 'Any Hammer On Check'. 

PRINT UNIT CASTING 

Platen 

The platen on the 5211 printer is adjustable to allow for 
multipart forms. The forms thickness control E31 is set from 1 
through 6, depending on the total forms thickness. The 
bar extending to the left l!Joperates a cam and roller 
assembly which moves the platen closer to, or farther away 
from the hammers. 

Forms Thickness Control 

The movement of the forms thickness control also adjusts 
the Impression Control Potentiometer by sliding a pin in 
the slot a.!..11 . This turns the arm attached to the poten­
tiometer~thereby changing the value from the poten­
tiometer. This potentiometer determines the pulse width 
from the Impression Control Single Shot. See "Impression 
Control Single Shot", 15-160. 

HAMMER UNIT 

Hammers 

Model 1 - The hammer, pivoting·atlJis forced toward the 
platen, as sh.own by the arrow II· 
Model 2 - The even (top) al and the odd (botto, ) 
hammers pivot at the points shown by the arrows • 
The hammers move toward the platen as shown. 

Hammer Coils 

!---·· 

Model 2 

Even Hammer 

Odd Hammer 

The coils on both Model 1 and Model 2 are such that the winding Model 1 
goes around the axis of the coil and the tail of the hammer. 
It is attracted into the center of the coil as shown atll and II· 

~ ~ !? ~ 'l--Forms Thickness Scale 

----11 
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THEORY OF PRINTING 

Print Mechanism 

The print belt is an endless steel band that is 1219.2 mm (48.0 
in) long, and has 192 raised characters (for Models 1 and 2). 
While the belt is continuously moving, printing can only occur 
when a known character is aligned with the correct hammer 
position. The timing or alignment of the correct character with 
a print position is synchronized by the printer sending the 'Home' 
and 'PSS' pulses to the system, which controls the print time. 

Home Pulse 

The Home Pulse is generated 1 % subscans before hammer 
number one can be fired to print the first character in print 
position number one. Therefore, optioning a hammer to print 
occurs 1 % subscans before the printing occurs. If the missing 
timing mark. (home) is lined up with the print belt emitter, 
numerical character 1 is slightly to the right of print position 
one. By the time the hammer is fired, character 1 and print 
position one are both electronically and mechanically aligned 
when the character is to be printed. 

Print Subscans 

The print subscan pulses electronically divide the print belt 
character spacing into 5 parts, called fire tiers or subscans m . 
The subscans are generated by the printer during each com­
plete print scan period. A print scan is the time interval between 
the alignment of a sequence of belt characters at print position 
one. During one print scan, all print positions will have been 
optioned to one character. 

Impression Control Single Shot 

The forms thickness control mechanically adjusts the print 
mechanism forward or back for different form thicknesses. 
The control also adjusts a potentiometer that varies the width 
of the image control single shot pulse. As the print mechanism 
is adjusted for thicker forms, the pulse width is also increased. m The pulse width can vary from 251 ms, for single part 
form, to 523 ms for 6 part forms. The width of the single-shot 
pulse determines the width of the fire tier pulses. Ill The variable 
times are shown in shaded areas. 

PRINTING 

Printing Sequence - Model 1 

The relationship of hammer pitch to print belt pitch results 
in a printing sequence such that at any one subscan every tenth 
print position and every fourth type element are aligned. 
Starting wth print position one, this electronic sequence 
continues until all the hammers to be selected during each 
subscan have had the option of firing. Because the Model 1 
print hammers each span two print positions, the odd 
positions m are scanned during the passage of one array 

of characters and the even positions II are optioned 

durinr passage of the second array. Two sets of characters 
must pass the print line to ensure printing of a full line. 
A delay of 15 subscans (10.35 ms nominal) must be 

allowed for hammer settling II before the even positions 
can be optioned for firing during the passage of the second 
array 

The following is an example of the sequence of character/print 
optio:1s occurring in the odd scan or 5 subscans. 
Subscan 1 - Print Positions 1, 11, 21, 31, etc., optioned respec­

tively to characters 1, 5, 9, 13, etc. 
Subscan 2 - Print Positions 3, 13, 23, 33, etc., optioned respec­

tively to characters 2, 6, 10, 14, etc. 
Subscan 3 - Print Positions 5, 15, 25, 35, etc., optioned respec­

tively to characters 3, 7, 11, 15, etc. 
Subscan 4 -Print Positions 7, 17, 27, 37, etc., optioned respec­

tively to characters 4, 8, 12, 16, etc. 
Subscan 5 - Print Positions 9, 19, 29, 39, etc., optioned respec-

tively to characters 5, 9, 13, 17, etc. 
During one odd print scan, all odd print positions have been 
given an option at one character of a given set. The maximum 
num;'.ler of scans required to print all odd characters equals 
the character set size. 

Printing Sequence - Model 2 

The relationship of the distance between hammers to the distance 
between each character on the belt results in a printing sequence 
such that in any one subscan every fifth print position and every 
second type element are aligned. Starting with position one, this 
sequence continues until all the hammers to be selected during· 
each subscan have had the option of firing. One full character 
set must pass print ppsition one to ensure that all positions have 
been optioned to print. 

The following is an example of the sequence of character/print 
options occurring in one scan or 5 subscans. 
Subscan 1 - Print Positions 1, 6, 11, 16, etc., optioned respec­

tively to characters 1, 3, 5, 7, etc. 
Subscan 2 - Print Positions 3, 8, 13, 18, etc., optioned respec­

tively to characters 2, 4, 6, 8, etc. 
Subscan 3 - Print Positions 5, 10, 15, 20, etc., optioned respec­

tively to characters 3, 5, 7, 9, etc. 
Subscan 4 - Print Positions 2, 7, 12, 17, etc., optioned respec­

tively to characters 4, 5, 8, 10, etc. 
Subscan 5 - Print Positions 4, 9, 14, 19, etc., optioned respec­

tively to characters 5, 7, 9, 11, etc. 
The·maximum number of scans required to print all characters 
equals the character set size. 

PRINTTIMING - MODEL 1, 2 (ON.MODEL 1ALLOW15 SUBSCANS FOR HAMMER SETTING II 
BETWEEN ODD AND EVEN SCANS 10.35 ms NOMINAL) 

-HOME 

-PRINT SUBSCANS 

-IMPRESSION CTR SS 

· FIRE TIER TIMINGS 
ID ___. MOD 2 AND MOD 1 ODD 

-FIRE TIER 1 

-FIRE TIER 2 

-FIRE TIER 3 

-FIRE TIER 4 

-FIRE TIER 5 

FIRE TIER TIMINGS g__.. MQD 1, EVEN 
-FIRE TIER 1 

-FIRE TIER 2 

m -FIRE TIER 3 

-FIRE TIER 4 

-FIRE TIER 5 

--1 r-- 50~200 µs 

----u 690 µs r 
588-880 µs 

r-- 336-352 µs 

NOM 1286-1558 1 
MIN 1175-1447 
MAX 1483-1755 

L-~~~~~~·~~~~'""'ur~~~~liJI~~~~~--..._~~~~~ 

t24 

f'7A 

., rm 

tt4 

'ZI 

~ 

rh 
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POR .r-
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"" Not Fire Tier 4 
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L i--------.1 
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Fier Tier 3 
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I 
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'-+---0-• To Echo Check Circuit 65 
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: Hammer Coil 1 
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L25V 

• Hammer Coil 65 
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X10 "' 
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~ I t_Y I i 

I 
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I 

X6 
X14 
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' I s -15 
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! L....._ DCD 
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L 

Note 1: This figure is for ease of understanding the Model 1; 
in positive logic. It does not represent actual logic. 

Note 2: This chart represents the actual hammer decode 
lines. 

Note 3 : m Any Hammer On Check - an output Wh!!n not 
print time . 

liJ Hammer Echo Check - any incorrect output 
during print time. 

Data Strobe 

'STROBE ' m is $iJPPlied .by the using. system .and is used by 
the printer to validate the data bus transmitted by the host 
system. Data n::iust be' rriade·active on the bus 0.6 microseconds 
minimum before strobe· is.made active. Data must remain active 
for 0.6 microseconds minimum after strobe is made inactive. 

--.. 

L-J o- PSS r;:;l . 
~r-

Fi re Tier 5 A I-' 
: Not Fire Tier 1 -- I 

I 

J 
cOunter Hammer Sample 

., Reg J 
J. 

A1 H2 ZA010 

I Initial Sample Ring Reset · ~ o-.:..:.___---'----=--- . S 

L __ _ 

Hammer Fire Timing 

The 5211 Print~r Hammer Fire sequence uses a strobed S bitl!J 
interface plus a parity bit from the using system to determine 
which hammers are to be fired in each subscan or tier. The 
B bit interface is a transmission of the actual print position to 
be fired. 

The 'Print Po~ition' must be sent by the using system within 
1.5 subscans prior to actual firing . The printer senses which 
hammer latches are to be turned on by decoding the Data 
Bits. II The system then provides 5 'Fire Tier' lines which 
determine the actual On time (including the impression control 
SS line - see 15-160) for each of the 5 Tiers. Any hammer · 
whose latch was set on previously in· that subscan, will be fired 
during this Fire Tier Time. The hammer Latch will be turned 
off by the printer within 3.5 subscans after it was turned on. 
Because the fire tier lines are used to gehilrate resets to the 
hammer latches, the fire tier signal lines are active whenever the 
belt is running and ngt active when the belt is not running. 

I " J. J ~1J2 ZA020 _-. ___ _ 
ZA100 

r+25V 

--- ---.11'----v--:;--- --+- - ,.....---- _ Activat~ ~ * x; .---- A n., Contactor I ~~~~ Echo 

----1~ I j v :: ~:;-;; ~ ~ 
~_.---=--..__ L........J I. 

I 
Hammer Echo I , ... 
Return 

,. Not Print Time A Jil 
0 

Not POR 

Echo Check Card A 1 M2 ZA 120 ( 1 of 66) 

Model 1 *N.ote 2 

YO Y16 Y32 Y4S Y64 YSO 
1 17 33 49 65 S1 

XO 2 1S 34 50 66 S2 
3 19 35 51 67 S3 

X2 4 . 20 36 52 6S 84 
5 21 37 53 69 S5 

X4 6 22 3S 54 70 S6 
7 23 39 55 71 S7 

X6 s 24 40 56 72 S8 
9 25 41 57 73 S9 

XS 10 26 42 5S 74 90 
11 27 43 59 75 91 

X10 12 2S 44 60 76 92 
13 29 45 61 77 93 

X12 14 30 46 62 78 94 
15 31 47 63 79 95 

Xl4 16 32 48 64 80 96 
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(to interface) I 

_J Amp. Card A 104 ZA030 -- --- ·-----' 

Y96 Y112 Y128 
97 113 129 
9S 114 130 
99 115 131 
100 116 132 
101 117 
102 11S 
103 119 
104 120 
105 121 
106 122 

. 107 123 
10S 124 
109 125 
110 126 
l11 127 
112 12S 
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MODEL 1 - TYPE SEL.ECTION 

Subscan, Print Belt, and Print Position 
Relationship (Model 1) 

1. Line 1 represents a portion of the hammer mechanism 
(hammers 1-10). 

2. Line 2 represents print positions 1-20 printed by hammers 
1-10. 

3. Line 3 represents timing marks on the print belt_ The solid 
marks are etched marks on the belt and the dotted marks 
are the electronically inserted pulses produced by the printer 
circuit. The first timing mark shown is an etched mark followed 
by three dotted marks. The center dotted mark is equivalent 
to the home pulse (absence of a timing mark pulse). This 
dotted mark is also subscan five, followed by subscan one, 
two, etc. 

4. Line 4 represents the print belt and the relationship of the 
characters to the print positions in line two above. 

5. The remaining lines indicate print belt sequence and the 
position of the characters in the scanning process. 

Line Nos. 

The five· subscans represent either odd or even print positions. 
To match a character to a subscan, align the character with one 
of the print positions; When it aligns with a print position, the 
column on the left (SS1 to SS5) shows on which subscan the 
character is printed. The character is optioned to print on the 
previous subscan. Even print positions are optioned and printed 
on even scans; odd positions are optioned and printed on odd 
scans. 

Examples: 

1. Character 2 in line 6 is printed in SS3 but optioned in SS2 
(odd print position, odd scan). 

2. Character 6 in line 8 is printed in SS5 but optioned in SS4 
(even print position, even scan). 

Note that every tenth position is aligned to print; for example: 
1, 11, 21 etc., 2, 12, 22 etc. 

D Hammers l._1 _ _.___2__.l_3_._l _4__.._s___._6~'-l _ 1__._l_s__,_9_.__1_0__,j._ 1 hammer= 2 print positions 
I 

a Print 
U Positions 

Print Belt 
II (Subscan 1) 

ll ss2 
m sS3 
B sS4 
liJ ss5 

ll ss1 

11-, 
•21 t--

fJ 

1'21 1 __ , 

... 
fJ 

2 3 

B 9 10 n 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

4 5 

11--. 
161 7 ,--

Iii · 7 

1.--, 
16 I ,-- 7 

Iii 7 8 

6 7 8 

8 

8 9 

8 9 

9 

9 

9 

A 

.____ Position of print belt 
characters 1-9 in SS1 

Print belt characters 1-9 
moving CON past the 
hammers and positions 

A of characters in each SS 

Scanning Sequence (Model 1) 

The figure shows the print belt passing the transducer and the 
sequence of scanning, starting after home pulse. Each set of 
scans is repeated until all characters on the print belt have been 
optioned to print in each print position. For a 48 character-set 
print belt, there are 96 print scans: 48 even and 48 odd, plus 
three between odd and even scar:is, for hammer settling; 

: n : n : n : n : n 1 n : ~ ::,~~: n : n : n : n : n : n l n : n : n : n : n : ' u I u I U I u I u I U I U l j; l ~I LI I U I U I U I U I U I U I U I U I U I U I 
r~ .. 1 

Odd Subscans 

Direction of print belt 
- moving CCW past 

transducer l 
ODDO 

Home Pulse position (used also as subscan 5) 
SS1-0ption PP 1 with 1 
SS2-Fire PP 1, option PP 3 wit.h char. 2 
SS3-Fire PP 3, option PP 5 with char. 3 
SS4-Fire PP 5, option PP 7 with char. 4 
SS5-Fire PP 7, option PP 9 with char. 5 
SS1-Fire PP 9, option PP 1 with char. 2 
SS2-Fire PP 11, option PP 3 with char. 3 

Even Subscans 
SS1-0ption PP 6 with char. 3 
SS2-Fire PP 6, option PP 8 with char. 4 
SS3-Fire PP 8. option PP 10with char. 5 
SS4-Fire PP 10, option PP 2 with char. 2 
SS5-Fire PP 2, option PP 4 with char. 3 
SS1-Fire PP 4, option PP 6 with char. 4 
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MODEL 2 .- TYPE SELECTION 

Subscan, Print Belt, and PrintPosition 
Relationship {Model 2) 

1. Line 1 represents print positions 1 -20 printed by hammers 
1-20. 

2. Line 2 represents timing marks on the print belt. The solid 
marks are timing marks on the belt and the dotted marks 
are.the electronically inserted pulses produced by the printer 
circuits.The first timing mark shown is followed by the 
three dotted marks. Tlie ce:ri:er dotted line is the same as to 
the home pulse (absence of a timing mark pulse). This. 
dotted mark is also subscan five, followed by subscan one·, 
two, etc. (SS1, SS2). 

3. Line 3 represents the print belt and the relationship of 
the characters to the print positions in line 2 above. 

4. The remaining lines indicate print belt sequence and the 
position of the characters in the scanning process. 

To match a character to a subscan, align the character 
with one of the print positions above. When it aligns with a 
print position, the ~olumn on the left (SS1 to SS5) shows 
on which subscan the character is printed. The character 
was optioned to print on the previous subscan. 

Examples: 

1. Character 2 in line 5 is printed in SS3, but was optioned 
in SS2. 

2. Character 6 in line 7 is printed in SS5, but was optioned 
in SS4. 

Note that every fifth position is aligned to print; for example: 
.1,6, 11, 16,21,26,etc., 
2, 7, 12, 17, 22, 27, etc. 

Line Numbers 

Hammers and a Print Positions 

11:1 Timing Marks 
U Marks 

t t 

I : : : I: Ir: l
1

: I: I : I: I: I: I: 111: I: I: I: I: I l I: I: I l I: 
I I I 1 · l I I I I . I; I I . I I I I I I I I I I I 

t r (Home Pulse)---' 

(SS1l---- -' 

I 

I 
~-
I 

Print Belt 
EJ (Sub~an 1) 

J [l [l IJ .Positions. of print belt 
6 LJ I LJ ts LJ ~ r-- characters 1 ·9 in SS1 

0 SS2 

II SS3 

m sS4 

D ss5 

EJ SS1 

1.--, 
121 

~--' 

I 
- .J :2~ 

2 3 

3 

3 

3 

I I 
3 i.4~ I .J 

I 
&4~ · s 

L • ...J 

5 

4 5 

s I ~s~ 
I 1---' 

s m 7 
I 
~~J 7 7 

6 7 

7 

s 

8 

s 
8 

8 

9 

9 

9 

9 

A 

A 

. . 

·Positions of print belt 
characters 1 -9 while 
moving by the hammers 
during subscans 2·1. 

Scanning Sequence (Model 2) 

The figure shows the print belt passin_!! the transducer and the_ 
sequence of scanning starting after home pulse. Each set of 
scans is repeated until all characters on the print belt have been 
optioned to print in each print position. For a 4S-character·set 
print belt, there are 96 print scans. 48 even and 4S odd, plus 
3 between odd and even scans for hammer settling. 

., ~ I ~ I ~ I ~ I ~ I ~ I ~ I:: I::_, ~ I ~ I ~.I ~ I ~ I ~ I ~ I ~ 1 ~ I ~ I ~ I • I I I I I I l::•::l I I I I I I I I I I I 
' I I I I .1 I 1;:.1::J I I I I I I I I I I I 

~:: :::· 

J Pdnt Sub""'"' DD O O l Home Pulse position (used also as subscan)* 
SS1-0ption PP1 with char. 1 
SS2·F ire PP1, Option PP3 with char. 2 
SS3-Fire PP3, Option PPS with char. 3 

.__ __ ·SS4-FirePPS, Option PP2 with char. 2 
'----SSS-Fire PP2, Option PP4 with char. 3 

----SS1-Fire PP4, Option PP1 with char. 2 
-----SS2-Fire PP1, Option PP3 with char. 3 · 

Direction of print belt 
moving by the transducer 

-Option PP6 with char. 3 
-Fire PP6, Option PPS with char. 4 
-Fire PPB, Option PP10 with char. S 
-Fire PP10, OptionPP7 with char. 4 
-Fire PP7, Option PP9 with char. 5 
-Fire PP9, Option PP6 with char. 4 
-Fire PPS, Option PPS with char. 5 
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I 1 "r I 
L--ll----<~• To Echo Check Circuit 65 

j Hammer Coil 1 
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1 +25V 

~ 3 Hammer Coil 65 
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D
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~ I 

I 
Hammer Echo J .... 

1-Return 

_ Initial Sample Ring Reset I 
L_ 

DCD ~LJORJL------1...._.A I N 

~ II ~ Not Print Time A o-Not POR 
(to interface) 

1 
ERROR CHECKING 

Data Parity Check 

The printer provides odd parity checking of the hammer 
position data bits. When an even parity condition is decoded El 
out of the parity check circuit, a latch is turned on when 
data strobe is active. The data parity check is valid on the 
interface 500 nanoseconds after strobe becomes active. The 
check indicator must be turned on when the data parity error 
is sensed. 

Hammer-On Echo Check ID 
The Printer Hammer Control Logic includes built-in Serial 
Hammer Echo Check circuitry whereby the using system 
checks the status of every hammer to determine its on or off 
state. During print time, the system transmits a burst of 133 
pulses on one interface line (Hammer Sample). (I The Hammer 
Sample pulses are transmitted no earlier than 10 µs after the 
start of the leading edge of PSS, or no earlier than 20 µs after 
the Impression Control Single Shot goes inactive, whichever 
comes later. This allows the echo counter in the printer to be 
reset at PSS time. Checking must be complete by the next 
leading edge of the PSS pulse or the trailing edge of the single 

shot, whichever comes earlier. This string of pulses is decoded 
serially by the printer logic. The first pulse is not used for 
hammer interrogation, therefore, it wil_I not be returned on 
the Hammer Echo return line. 
On a Model 2 printer, a pulse is returned for each hammer 
position fired, starting with the second sample pulse which 
addresses hammer position 1, through the 133rd pulse, which 
addresses position 132. Because there are only 66 hammers 
in the Model 1, the second sample pulse addresses print posi­
tions 1 and 2. The 132nd sample pulse addresses print 
positions 131and132. There is no response on the echo 
return to the odd sample pulses, i.e.; 1,3,5 ... 131, 133. The 
odd pulses do not address any hammer positions in the Model 
1 printer . 

------J L..........J 

Echo Check Card A1M2 ZA120 (1of66) 

Hammer-Off Checking-Not Print Time ID 
The circuits utilized for the Hammer-On Echo are also 
utilized for any Hammer-On check when the printer is not 
printing. The printer provides Not Print Time line II by 
monitoring the data transmission from the using system to 
the printer. While this line is active, the fact that any hammer 
coil is On is transmitted back to the using system on the 
Hammer Echo line, allowing them to open the 25V contactor. 
The 'Not Print Time' signal goes inactive at the time the 
first strobe signal is setting a.hammer latch. If strobe is not 
active for a period of five print subscan pulses, the Not 

m 

YO 
1 

XO 2 
3 

X2 4 
5 

X4 6 
7 

X6 8 
9 

XS 10 
11 

X10 12 
13 

X12 14 
15 

X14 16 

Y16 Y32 
17 33 
18 34 
19 35 
20 36 
21 37 
22 38 
23 39 
24 40 
25 41 
26 42 
27 43 
28 44 
29 45 
30 46 
31 47 
32 4S 

Model 1 *Note 2 

Y4S Y64 YSO Y96 
49 65 Sl 97 
50 66 S2 98 
51 67 83 99 
52 6S 84 100 
53 69 85 101 
54 70 86 102 
55 71 S7 103 
56 72 88 104 
57 73 S9 105 
5S 74 90 106 
59 75 91 107 
60 76 92 108 
61 77 93 109 
62 7S 94 110 
63 79 95 111 
64 80 96 112 

Print Time signal becomes active. EC 7S4017 01 Mar78 PN 8324204 
2of 2 

Y112 Y128 
113 129 
114 130 
115 131 
116 132 
117 
11S 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
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RIBBON 

INTRODUCTION 

The ribbon is mounted in the printer so that it goes between the 
print belt and the forms m . Mounted ~nder each ribbon reel m is a stepper motor that drives the ribbon either left or 
right. A drag signal is applied to the motor that is not being 

.driven to keep tension on the ribbon. Ribbon motion always 
starts before a printing cycle and stops soon after printing is 
completed. Automatic ribbon reversal is accomplished whenever 
a ribbon reel is nearly empty. 

RIBBON DRIVE 

The Right Go latch II is always activated after a 'P. S. POR' is 
applied. This latch selects the right motor drive circuit. There 
is no ribbon movement, however, until a 'Carriage Busy Latch' 
signal DJ is received. This signal is active following a 'Carriage 
Go' from the system and remains active until after the carriage 
has stopped. 

'Carriage Busy Latch' sets the Run latch II if the belt is up 
to speed . The outputs from the Run latch and the Right Go 
latch are ANDed to develop the 'Left Drag' signal. When the 
Run latch is active, Gate Motor Drive latch is activated with 
'B-Time' . 

The frequency and duration of the drive pulses to the ribbon 
motor are determined by the signal coming from the Osc Out 
register II . The input to this register is developed within the 
ribbon circuit. The decode of the speed register (15-240) , 
establishes the time on the 'Osc Out' line so the drive pulses to 
the drive motor occur every 6.144 milliseconds or 167 times 
per second. The decode can also be set by activating the 'Low 
Speed Select' line ( 15-240), to change the motor drive to 122 
steps per second. 

These pulses are used to establish the condition of the A 
and B outputs from the two flip flops that make up Ribbon 
Right l!J. The four outputs from these flip flops are fed 
through drivers and are sent to the r!ght drive motor. 

The pulses continue to be developed and the ribbon 
continu'?s to run as long as the Run latch remains active and 
POR has not been recieved. 

Left 
Ribbon 
Reel 

m 

Left Ribbon Reverse Switch 

Locating 
Pin 

P.S: POR 

Right Spool Sw 
02 

Left Motor Select 

Clock A Ring 4 
-
ID 
Carriage Busy Latch 

Belt Up To Speed 

Stop Latch 

B-Time 

A 

OR 

A 

01 

Lower Ribbon Shield 

A 

m 

Ribbon On Front Of Shield 
& Betiind Pririt Belt) 

Upper Ribbon Shielrl 

Print Belt 

Right Go Right Motor Select 
FL 

A Left Drag 

II 
Run 

FL 
B-Time 

Reset Control Latches 

Osc Out 

POR 

Right Ribbon Reverse Switch 

••••• 
Locating pin Ribbon 

Q1 
(Ribbon Right) 

A FF Drv A Right Motor 

POR (4) 

Gate Motor Drive 

FL 
A 

II (Osc Out) 

Reg A 

c 
D 
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RIBBON STOP 

The output from the Gate Motor Drive latch activates the Start 
Time Out latch 111 with 'C-Time', 22 milliseconds after Gate 
Motor Drive latch is activated (with 'B-Time'). Allow Check latch m is then activated and also a signal is sent to the input 
circuit of the Allow Stop 1 latch II . 

Allow Stop 1 latch is activated at 'Dl' time, provided 'Set 
Run Latch' lin.e is not active. Typically this would be as soon as 
'Carriage Busy Latch' becomes inactive. With Allow Stop 1 
latch active and Allow Stop 2 latch not active, the BC Time 
Counter DJ is reset to 'B-Time' inactive, which in turn resets 
'C-Time' to inactive. 

At 03 time 'Allow Stop 2· is activated and sends a signal to 
the.input circuit of Stop latch. Because Allow Check latch is 
active, Stop latch becomes active when 'C-Time' becomes 
active again. The 'Stop Latch' line is combined with 'B-Time'. 
to reset the Run latch and deactivate the 'Run Latch' line II 
When the 'Run Latch' line is not active all ribbon motion stops 
and the control latches are reset with .the reset line II . 
RIBBON REVERS.A.L 

When the left ribbon reel is nearly empty a grommet on the 
ribbon pushes against and .closes the left ribbon reverse switch 
and activates the 'Left Spool Sw' line Iii . 

'llJght Motor Select•m is still active when the 'Left Spool 
Sw' signal becomes active, so Left Go latch energizes at DO time 
developing thfl ·;_eft Motor Select' line D. 

At this time both the 'Right Motor Select' and 'Left Motor 
Select' lines are active so steps are taken to temporarily stop 
the ribbon and stop incoming print data during this reversal 
time. 

When both select lines are active, the 'Reset Control Latches' 
line II and the Bu~ latch 13 are activated. The 'Reset Control 
Latches' line resets the timing (N·Time Counter) II and resets 
the Gate Motor Drive latch which prevents pulses from the 'Osc. 
Out Latch' line II from being sent to drive the ribbon motors. 

When Busy latch 13 is active, a 'Printer Busy' signal is sent 
to the system preventing any print information from being sent 
to the printer. · 

After the 'Left Motor Select' line becomes active, it is gated 
through an AND at a portion of 'Dl' time (as a result of 'Clock 
A Ring 4') and deactivates the Right Go latch m . 

When the N-Time Counter reaches '20 Time' (about 11 
milliseconds), 'B:Time' is activated and the Gate Motor Drive 
latch becomes active again. 

Left drive pulses are now developed the same as described in 
"Ribbon-Drive" (15-220) and the direction of the ribbon is 
reversed. 

The Busy latch 13 is deactivated with 'C-Time' about 22 
milliseeo:nds aft.er· 'BTime' is active, thus slgnalling the system 
that the printer is r~ady to receive pr-int.data again. 

CHECK CIRCUITS 

When a ribbon select line (right or left) :>ecomes active, a check 
is made to assure the ribbon moves within a normal time. If 
the 'Right Motor Select' m be~mes active, the ribbon should 
move a signal developing in the left spool ('L Ribbon Check' 
II ) that indicates ribbon motion. 

The combination of 'Right Motor Select' and 'L Ribbon 
Check' in an AND form the 'Gated Amp' line m . This line 
is delayed at least 128 microseconds by the Amp latch circuit 
and is sent to reset the Slow Check latch Iii . 

If the Slow Check latch had not been reset, a signal is sent 
to the Ribbon Check latch 44 to 87 milliseconds after 'Allow 
Check' becomes active. This 'Ribbon Check' signal El .is sent 
to the system indicating incorrect ribbon motion. 

. A 'Ribbon Check' is also developed if. there is an output from 
the compare circuit D . This circuit checks to make sure the 
set line to either a Right Go or Left Go latch and the opposite 
spool switch signal are not both active at the same time. Example: 
If 'Right Spool Sw' m and 'Set Left Go' If are both active 

.at the same time, the 'Ribbon Sw Check' line becomes active 
causing the Ribbon Check latch to become active. 

a Et Start m Allow I All~heck 
1:1 Gate Motor Drive Time Out Check ..l._ ~ 

Run Latch ___,..._ ____ ~---r-:A-W-:F:-:-L--,. __ ~-r-::-AT~F~L.,_-1--1 -.fj-A ......... rF;;.;L~~--L-....J A l--..... -St_o._p , 

FL t-1- Stop 
I f:1 . ...r- r- Latch 
~,_ r-__, r----' ~--:J-4 0R ~ 

POR ORr-tlr~....,..-----t-t--4 ...... ~----i----t--..6--------t--t-~tL___J---IL.:...:OR~.__-_J 
.--------i:[A 

·11 1 
Reset .Control Latches [.......-- m m 8-C Time Ctr 

01 ---' A 
Allow Stop 1 . Allow Stop 2 

i------.~r.i.--:-:-.-__J..__....i___J 
D3~ FL 

8-Time FF 8 FL 

[~ POR--fOR1 POR OR 
,......___......__--' Set Run Latch 

G- R~ht o,Jve Pui.e 

A '--_..___ 
O§C Out Latch -1....- L _...., 

L....-------------------+----1 A f-- Left Drive Pulse 
...._ 

,..--, ~ 
CTime ....... tfOR1 A (2) c 

.............. 

II 
(N-Time Counter) 

Time N Latch--1--- Reg t-- 20-Time 
t-- 75-Time 

~ 80-Time 
'------! r- 1---~ 

m Right Spool Sw------ir---"'. Set Right Go ID Right Go m 
02 A 1-------~~~~~--E:-W-=---, Right Motor Select 

P. S. POR-==-=E FL 1--11--1--------~ 

Clock A Ring 4 ----r--i 
D 1 -1 A ,___ __ __. 

:r 

·m ..-~ m Left Go 
DO--r--r--.._. A t----+-___ ... __ S_e_t _L_eft_G~o-'----__ _. 

II L.....("'""-' 
. left Motor Select 

A t----1'---+-------­
Run Latch -

L............ 

13 
Busy 

FL t-- Printer Busy 

Left Spool Sw --<-+--+--i-.....i FL t---
.. ..__ ,....._ 

POR-fQ'R 
C-Tim~~------Stop Latch · N 

03- .__ 
A t-+--+-- --------4r--

POR_=:]~O-R_._ _ ___, 

....._ A 
Ribbon Sw Check .____t-- OR t-------..:.===c:..:...::=-.::..:..:c=.:..: ___________ -+---+-------.

1 
r.w 

--ttr---------t__A_!__J . .......____r- Ribbon Check U 
[.-- liJ t.a-= A~ FL t- Ribbon Check 

L-- A h Slow Check .......__ 
Allow Check _ __,[§_... ____ __... I L t-----' 

1....- FL 

L......... A N .---
r.I L. Ribbon Check ·m Gated Amp .......-- OR .. .___t-- OR,r--.....--------------l POR - J...-

A A ----' R. Ribbon Check-----L-L.J ._-------~L......-o 

f Amp · Latches 

Speed Decode--t-------1J A FL 

~ (31 
PO~___r= 
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RIBBON - CIRCUIT 
Carriage Busy Latch ,........., Run 

(ZA010) Not Print Time Check--------tORL...__J"------t........11 
(ZA035) Belt Go Cntl - -f"'Al-L-.----'l j A FL 

(ZA035) Belt Go Delayed - r--,_ -PO~ORL j 

ZA040 

CE Ribbon 

Allow Check + Busy~ 
{ZA003) CE Ribbon Sw N/O (On)- FL .____.-~!'ft..._._-.... 
(ZA003) ,.__, 
CE Ribbon Sw N/C (Off) --}~CO-R-. '--
POR 

ZA040 J 

r-

r--

A 
L__ 

r--1 

POR N 
A 

c~ -- A 
L__ 

-
[Right Drag 

AR -.__ __ Ped Orv A Right Motor 

(2) Ped Orv B Right Motor 
r--. ZA065 

A ----~L:::e~ft~R~i~b~M~o~to::'.,'.r_...:.P_:::e~d~D:.:.r:.:iv.:.e ----~, .AR [ PPeed Orv A Left Motor 

~~ft o,,. . (2) . d "" B Left Moto• 

ZA065 
(Ribbon LeftL)_..:,R:.:;ib:.;:bo:.:..:.;n..:,A::-Le_f_t __ ""1 AR .....__ Orv A Left Motor_ Left Drive Pulse ZA035 Belt Up to Speed 

POR 
OR 

Right Go Right Motor Select 
FL L.,..___-1--~::..:..:...:.:.:..:...:..:__ ___ -t~ __:~---------.. FF A L_!R!..!.ib~b~o!.!.Jn~Ai,::L:::.:ef~t---t r--- Orv Not A Left Motor 

t--L---!R!..!Jib!:!!bo~nw,B~.!:::Le::.!f..:..t __ 1 1---Orv B Left Motor 
(2) B L---1.:Rl!.i~bbo~n!..!B~Le:..:f~t __ -t.._(_4_) ~-- Drv N~~ ~ _!:!~ ~otor 

PO A:..:_____..._ _ __._._, ZA065 
ZA040 

........--, (Ribbon Righ~t-~) _.!R~i~bbo~n~A~R~ig~h~t--rA'Rf--- Orv A Right Motor Right Drive Pulse L AR 
L....- A 1-..:...:..:.:~.::..:..:;_:__;_.::_ __ ---t FF A Ribbon A Right 1--- Orv Not A Right Motor 

L-- 1-- Ribbon B Right 1--- Orv B Right Motor 
B Ribbon~ Right (4) Drv Not B Right Motor A I- POR~- (2) 

L-.;...;.....&..-i ZA065 i~---_Jl!f ~L--...J======~===============t-----=============Z=A~04~0=============-~,---,L--~~ Busy LLt====~~====~~===~=~=l~==================~ A FL I--- Printer Busy (To System ±=l==========::t==========t::===============r:======-----------~~==lL-- (WK010) 
-fQR 
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...---...__ ZA040 

-

l.........._f'" 
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... 
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FL l--~...__.:::::.:..:...::::.:::::.:....::.:..:..:..:..:.._t---t-T1 
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FORMS PATH 

INTRODUCTION 

Continuous forms are passed from the load compartment m , 
between the hammers and the ribbon, past the tractors and are 
stacked in a stacker compartment m at the rear of the printer. 

The following functional areas of the forms path are briefly 
described in the following paragraphs: 

• Forms Load Compartment m 
• Forms Entry Guides ilj 
• End-of-Forms Switch II 
• Tension Fingers liJ 
• Paper Clampll 

• Forms Tractors II 
• Tinseral 

• Stacker CompartmPnt ID 
For more detail of the print area and tractors, see "Carri~ge", (15-270). 

For removal and replacement of parts, see "Forms Path," Section 7, 
7-000. 

FORMS·L".\D COMPARTMENT fl 
The forms load eompartment holds a stack of forms up to 
320 mm ( 12.5 inches) high. 

Fb.RMS ENTRY GUIDES liJ 

There are two forms chute guides at the top of the forms load 
compartment that are used to align the forms as they enter the 
forms path. 

END-OF-FORMS SWrTCH m 
The End-of-Forms switch senses the absence of forms in the forms 
chute. It closes when approximately 318 mm (12.f? inches) of forms 
remain below the print line and a signal is sent to the "'liystem. This 
signal turns on the Forms light in the printer. and indicates ~o _the 
system to finish the command in process, stop the carriage, and 
turn off the Ready light. This signal remains active as long as 
there is less than the above amount of paper in the' forms path. 

If the command in process contains an operation with a carriage 
skip of four or more lines, the carriage must be stopped within 
4 lines to allow operator access to the last form within the forms 
chute. The operator h~s the option of completing the remaining 
forms by depressing the Ready key'causing the printer to print 
and advance until the next line 1 pqc'u~s. At this time, it becomes 
Not Ready (the Ready ligh~ turns ,Off). 

Rear 
Adjustable 
Guide 

Tinsel l!J 

Forms Tractors 

Print Hammer 

........_ Front 
'Adjustable 

Guide 

Stacker Shelf 

Input 

Paper Clamp II 
Tension Fingers ID 

TENSION FINGERS DJ 
These 6 fingers are located in the forms path before the paper 
clamp. The fingers ride against the forms and provide.a drag 
to keep the forms under tension through the paper clamp and 
print unit areas. 

The tension on· each finger is adjustable by turning a threaded 
shaft into a clevis. See "Forms Path",Section 7, 7-000. 

PAPER CLAMP II 
The paper clamp is a solenoid-operated device used to hold the 
forms so no lateral motion occurs while a line is being printed. 
This clamp is moved against the paper by a solenoid that is 
controlled by the 'Activate Paper Clamp' signal from the printer. 
This clamp signal must be deactivated 6.1 to 7.2 milliseconds 
before activating 'Carriage Go'. It must be activated within 10 
microseconds of the end of 'Carriage Go' or not later than 10 
milliseconds before initiation of printing when· no carriage 
motion takes place. 

FORMS TRACTORS II 
The two pin-feed tractors, mounted on a motor/belt-driven shaft, 
move the forms through the printer. For more detail, see 

"Carriage Drive, Tractors" ( 15-270). 

TINSEL DJ 
There is a piece of tinsel strung across the forms path to touch 
the forms as they pass through the printer. This tinsel removes 
the static: charge on the forms after printing. 

STACKER COMPARTMENTm 

The stacker compartment, at the rear· of the printer, holds the 
forms after printing. The adjustable front and rear stacker guides 
may be moved forward and backward to allow forms of various 
lengths to stack properly. The rear guide pivots.so forms can be 
removed. 
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CARRIAGE 

INTRODUCTION 

The IBM 5211 Printer has a tapeless carriage consisting of the 
following functional units: carriage stepper motor, carriage 
feedback emitter assembly, tractors, and control logic. The 
carriage moves continuous forms through the printer. Spacing 
.and skipping of the forms is cc .1trolled by the system. Skipping 
may be done up to 508 mm 120 in.) per second. 

Note: For removal and adjustment procedure, see "Carriage," 
Section 8, 8-000. 

A signal from the system initiates the movement of forms 
by gating the first carriage advance pulse from the control 
circuit. This motor control logic continues to provide pulses to 
the drive motor until the forms have advanced the proper dis· 
tance as specified by ·:he system via a 'Carriage Go' signal. At this 
time, the last three drive pulses are delayed to slow the forms down 
before being stopped. A small detent current holds the carriage 
motor in the stopped position. 

There are three carriage error conditions sensed by the using 
-----~w~s~tem.___Wfil_n__arui_of hese conditions occur the s stem turns 

on the Check light and the Forms light on the printer, and turns 
off the Ready fight. The error conditions are as follows: 

• Carriage Check 1 - This check occurs if there are missing or 
extra c? · iage advance pulses during a carriage operation. 

• Carriage Check 2 - (Single Space) This check occurs if the 
timing between the deactivation of the papei' clamp pulse 
and the deactivation of the paper settling pulse within the 
system exceeds 34 ms, three or more times during the 
printing of one page (line 1 to line 1 ). 

• Forms Jam Check - The system indicates a forms jam 
if the signal 'Forms Pulse' is not sensed within the distance 
of 4 to 6 holes (2 to 3 inches) of .forms movement. 

CARRIAGE DRIVE 

Tractors 

Two pin-foqd tractors m move forms through the printer. 
Each tractor has a cover that holds the forms onto the tractor 
pins. Hand operated levers Ii), located at the bottom~of . 
each tractor, are used to horizontally position the tractors 
to accommodate variOus form widths. The left tractor houses 
a forms motion sensing assembly. When no holes are sensed 
within approximately 40 to 90 mm ( 1-1/2 to 3-1/2 in.) of 
carriage motion, the system d.etects that forms are not moving 
properly and the not-ready condition is set. 

The forms advance knob II is attached to the left end of 
the tractor shaft. Turning this knob provides coarse vertical 
adjustment of the forms .. . FQ.r;fine vertical adjustment, press 
the knob in (toward the right,. and turn. · This adjustment 
should be made .only when the printer is not printing-. 

Carriage Motor 

The tractors are driven by the carriage motor via a drive belt. 
This stepper motor is driven by 'Carriage Advance Pulses' 
developed by the control logic in the printer . 

Feedback Circuit 

There is a feedback timing disk liJ mounted on the .end of the 
motor shaft. Slots on this disk, along with a light emitting 
diode (LED) /phototransistor circuit, pro~ ide 'Carriage 
Feedback' pulses when the disk is turned. These pulses are 
used to develop the second and following 'Carriage Advance 
Pulses' that drive the carriage. 

Carriage Detent 

Forms Skipping 

Forms skipping is just a continuation of spacing and may be done 
up to 508 mm (20 in .) per second. The system always directs 
the printer (via the 'Carriage Go' signaf) to stop skipping one 
line short of the required amount. The additional line is 
advanced as a one-line space. 

m 

Forms Control Buffer (FCB) 

The forms control buffer in the system is loaded with the number 
of lines that are on the forms to be used. The line count is updated 
by the 'Carriage Advance' as the carriage moves the forms. This 
buffer takes the place of a carriage tape. 

This is accomplished electrically by having a small current flow 
through a resistor network and two of the carriage motor coils 
because there are always two of the carriage stepper motor 
drive lines active. Therefore, current flows through the two 

ils and llmiting-~rstorrtcr+25~hen-the-carriage-advanel~----:.\~~~~2~~~~;;:_~~~l---::;::1~~~~fP.~-t----:;~-2;~~"'~~~?===i:~::__-l-~W~::__--J-___________ _ 
the resistance is effectively reduced by the 'Ped Drive' lines 
before drive pulses are applied to the carriage motor. 

SYSTEM CONTROL 

The system program controls all printing and forms movement. 
'Carriage Go' is provided by the system and is used to set the 
circuits to generate the 'Carriage Advance Pulses' which are 
;Used to drive the carriage motor . 

Forms Spacing 

Forms spacing of either 6or 8 lines per inch is possible by 
setting the 6LPl/8LPI switch on the operator's panel or by 
program. control. .It takes 48 advance pulses to move the 
forms one inch; therefore, if set on 6 lines per inch, 8 
pulses are needed to move the form one line space. If 
set on 8 lines per inch, six pulses are needed for one 11ne 
space. 

The last three advance pulses of the last line to advance 
are provided by the 5211. These pulses, called stop pulses; 
slow the carriage motor down because they are delayed 
from the normal drive pulses. 
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CARRIAGE MOTOR CONTROL DIAGRAM 
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C/HtRIAGE MOTOR CONTROL 

Circuit Timing 

The timing for this circuit depends upon the Carriage Timing 
counter El . This binary counter circuit is unique in that any 
input to the OR II will allow the counter to run. When no 
signals are present, the counter is reset. Any time 'Spec POR' 
is active, signals are not gated to the counter a.nd the counter 

is reset. 

Initial Carriage Advance Pulse 

'Cari-iage Go' II from the system activates the Carriage Busy 
latch DJ after a delay of 32 microse~nds. The counter~ . 
was started when 'Carriage Go Control II was ANOed with 
the not output from the 'Gate Start Pulse Latch' II . 

'Carriage Busy Latch' and not 'Gate Start Pulse Latch' are 
ANOed and fed through an OR m to develop a signal 
'Carriage Advance Pulses' m . This signal drives the Carriage 
Motor flip flops II that pulse the carriage motor. See timing 
chart of motor phase sequence below. The signal on the 
'Carriage Advance Pulses' line m also activates the Pulse 
Extend latch £1 t:1at produces a 32-microsecond 'Carriage 
Advance' pulse 11 so the system can keep track of the 
carriage motor advance pulses. 

MOTOR PHASE SEQUENCE TIMING CHART 

MS 0 
I 

* The time.of the fost and last Carriage Adv.ance pulses 
are indicated, all others are 32 µs, 

Further 'Carriage Advance' Pul.ses 

When the ·motor turns, the feedback timing disk moves and 
a 'Carr M Feedback' pulse IJ is generated by an LED/ 
phototransistor circuit and used to initiate the next carriage 
motor advance pulse. 

'Carr M Feedback' is gated to the input circuit of the FB 
Pure 1 latch II because 'Carriage Busy' m is sti ll active 
and the FB Block latch Iii turned off at 1184 time. At 
'03' time FB Pure 1 latch is activated conditioning FB Pure 2 
latch to turn on at '01' time. Before that happens, ~DO' gates 
'FB Pure 1' not 'FB Pure 2', and 'Gated FB' to develop a 
'FB advance' Pulse·· m . 

· This advanc.e pulse ANOed with 'Carr Go .Control' II is 
fed to the 0 R circuit &I . Th is signal and 'Carr Busy' l!J 
are used to generate the second pulse on the 'Carriage Advance· 
Pulses' line ID and the motor is stepped again. Carriage 
advance pulses continue to be·developed in the same manner 
unti I 'Carriage Go' is deactivated. 

After 'Carriage Go' becomes inactive there are three additional 
advance pulses developed, each with an increasing time lag so 
the carriage slows before it stops. This is done by having 
'Carriage Busy' gating 'Stop Pulses' m to develop the 'Carriage 
Advance Pulses'. See "Stop Pulse Development", (15-300). 

Carr M Feedback 

DO ----1""'";-----------

01 

02 ---.;........;~--------------. 
03 ---••L......:'----:------·-----, . 

FB Pure 1 
. 

FB Pure 2 -----~------------
FB Advance Pulse __ _. ___ ________ _ 

Note: All Carr Motor. pulses may be 180° from as shown. 
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Stop Pulse Development 

These stop signals are developed as follows: After 'Carriage Go' 
becomes inactive, it causes.'Carriage Go Control' to become 
inactive. The next 'Gated FB' pulse fJ starts the FB Stop 
Counter EJ which had been reset with a 'Start Pulse' when the 
first carriage advance pulse'"was developed. This binary counter 
advances with each 'Gated FB' and develops pulses used to set 
the three stop latches. Each time a stop latch is activated, 
the Carriage Timing counter ( 15-280) is reset. Because the 
counter operates at 1 MHz, 704 and 720 will be the number of 
microseconds after Stop 1 latch becomes active. 

An FB Stop Counter decode of 2 (2 feedback pulses) and 
the next 'FB Advance Pulse' II turn on Stop 1 latch. This 
resets the Carriage Timing counter (15-280) so a 'Stop Pulse' m is developed 704 microseconds later. This is a 16-micro­
second pulse because Stop 1 latch was reset at 720 time. This 
'Stop Pulse' is used to develop the next carriage advance pulse. 
Because this advance pulse was delayed by 704 microseconds 
the motor slows down. See "Motor Phase Sequence Timing 
Chart" (15-290). 

15-2sof'A'. Carriage o,1%~ Reg 1 L:/ Go Contr - 7 t----+--
~ l. 

15-2so(V Start PulSf: ~ 
ZA040 

N 

A decode of 3 turns on Stop 2 latch, resets the co.unter again, 
and gates another 16-microsecond pulse to the motor via the 
'Stop Pulses' signal at 1536 time further slowing the motor. 

The Pedestal Control latch ( 15-280) is reset when 'Stop 2 
Pulse' II is activated which deactivates the 'Ped Dr Control 
Latch' line removing the pedestal voltage from the drive motor. 
This forces the motor to slow down even more with the following 
advance pulse. 

The next advance pulse is developed follow 'ng the develop­
ment of the 'Stop 3 Latch' pulse. This pulse is active after a 
decode of 5 (5 feedback pulses). At 2176 micrnseconds later 
a signal is placed on the 'Stop Pulses' line and is used to mak~ 
another .carriage advance pulse. Because of the increased delay, 
the carriage motor is slowed even more. 

Also at this time, the Precycle End latch II is activated. 
After 16 microseconds Cycle End latch Iii is activated and 
·~pe~ POR' line ID is developed. 'Spec POH' resets the complete 
c1rcu1t and prevents any more drive pulses from being sent to 
the carriage drive motor. 

Carriage CE Switch Circuit 

The carriage also advances when the Carriage CE switch is 
tu~ned on ac~ivating Carr CE Latch 1 D . The output from 
this latch activates the CE Carr Control latch 13. Its output, 

'CE Carr Control latch' signal, takes the place of 'Carriage Go' 
from .the system and activates the Carr Busy latch. 

The circuit then functions the same as if 'Carriage Go' were 
present except for the development of the 'Carriage Advance' 
pulses II sent to the system. In this case, these pulses are 
d~veloped by the output from the Carr CE Latch 1 D ANOed 
with a signa.I which is 'Carr M Feedback' m ANDed with not 
'Stop 3 Latch' . 

Turning Carriage CE switch off slows the carriage and stops 
it as was explained in "Stop Pulse Development". 

a 
Carr CE latch 1 

FB Advance Pulse -

Carr CE 
latch 2 

13 CE Carr 
Control 

Fl t-CE Carr Control Latch 

Carriage CE SW N/O (On)- Fl Fl t----~ A t--------',...--
r-.__ ":=Jl'_O_R.__~ 

r-

.-Stop 1 @15-280 
latch 
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PRINT AND SPACE OPERATION 

MODEL-1 

This page describes the functions and the timing relationships 
for printing and carriage movemeflt for the I BM 5211 Model-1 
Printer. The example is based on using a 48-character set print 
belt and 6 lines-per-inch forms spacing. 

The print and space cycle takes approximately 375 milliseconds 

for Model-1 with the printing portion and spacing portion taking 

approximately 345 and 30 milliseconds, respectively. 

System Setup 

The following conditions are active before starting to print: 

• The belt image is loaded in. the UCSB (Universal Character 

Set Buffer) in the sy~tem. 

• The forms image is loaded in the FCB (Forms Control Buffer) 

in the system. .. 
• The system is synchronized with the printer with the "home" 

pulse that was developed from the home position on the print 

belt. 

• The system has Model-1 status loaded. 

When the sv' tern has data to print, the user's program issues 
a print comr11Jnd, which loads a block of data in the PLB. The 
block includes data to be printed as well as additional commands 
used by the printer attachment to perform printer-related 
tasks such as setting the left-most print position.and forms spacing/ 
skipping controls. 

The system activates the paper clamp to prevent forms move· 
ment during printing. 

. PRINT. AND SPACE TIMING MODEL-1 

T 

Model-1 0 
Milliseconds 

I 
r 

System Setup (Buffer Loading, etc.) 

Odd Subscans (Odd print positions) 

Even Subscans (Even print positions) 

Paper Clamp Active 

Carriage Motion 

Printing.Odd-Numbered Print Positions 

The printer and system execute 240-odd print subscans (5 for each 
character in the character set) to address the hammers. The system 
activates 240 fire-tier · pulses to fire the hammers to print the 

characters in the odd-numbered print positions. 

The print subsca11s provide the timing relationship between the 

print belt and the system. Each print scan has 5 print subscans 

that follow in sequence : 1-2-3-4-5, then repeat. The print subscan 

pulses are sent from the printer to the system. The system develops 

fire-tier pulses that also follow in sequence: 1-2-3-4,5, then· repeat. 

Each fire tier is assigned to fire certain hammers. For example, Fire 

Tier 1 always fires hammers for print positions 1, 11, 21, etc. during 

the 48-odd print scans. 
During subscan 1; the system compares the characters in the PLB 

that are to be printed in print positions 1, 11, 21,·etc. with the 
characters in the UCSB that represent the characters on the belt 
that are physically aligned with print positions 1, 11, 21, etc. If 
these two characters are equal, the system sends the correct data 
bits to the printer to address the hammer. The printer performs a 
parity check on the address. The system sends a strobe pulse for 
each valid hammer address, and sets the correct hammer latch. 
· After the-latches are set, Fire Tier 1 is activated by the.system. 

Fire Tier 1 is timed to fire the hammers that are aligned with 

print positions 1, 11, 21,wtc: Fire Tier 1 ANDs with .the 
hammer latches that are turned on to act!vate the hammer 
driver(s). firing the hammers. 

During each fire tier time. the system ac.tivates hammer sample 

pulses that perform hammer echo checking. Any hammer that 

5~ I T 
110 1~0 i 

345 ms 

240·odd print subscans 

is fired responds to its hammer sample pulse by activating the 

'Hammer ·Echo Return' signal to the system. For example, if 

3 hammers are fired, the hammer echo return signal is activated .. :. 
3times. 

These procedures ar·e repeated for each of the 240-odd subscans: 

• Subscan and Fire Tier pulse generation 

• Comparing data with print belt to address the hammers 

• Firing the hammer(s) and echo checking 

Note that portions of the addressing and firing overlap. For 

example, when Fire Tier 1 is active and firing -hammers 1, 11, 

21, print subscan 2 is active and addressing hammer latches 

3, 13, 23. These latches are fired by the Fire Tier 2 pulse. 

After subscan 5 of print scan 48 is completed, the system waits 

for 15 pr~nt subscans before starting the 48-even print. scans. 

This allows time for hammer settling between printing the odd· 

numbered print positions and printing the even-numbered print 

positions. 

Printing Even-Numbered Print Positions 

The printer arid system execute 240-even print subscans to 

address the hammers. The system activates 240 fire tier pulses 

to fire th~ hammers to print. the characters in· the even-numbered 

print positions. 

The subscan and fire tier pulses follow in the same order as 

the odd print scans.· The same functions are executed: comparing 

data for hammer :addressing, firing, and .echo checking. 

After the 48-even print scans, the .µrint portion of the operation 

is done . 

T T T 
2~0 210 3?0 

240·even print subscans 

-

Forms Movement 

When the 48th print scan is completed, the system deactivates 

the paper clamp to allow forms movement. At this time, the 

system activates 'Carriage Go' to the printer which develops 8 

carriage advance pulses.' These pulses are used to drive or "step" 

the carriage motor and are also returned to the system to 

update the line count in the FCB and to verify car-riage motion. 

The carriage motor moves the forms 1/6 inch. 

The· system activates the paper clamp to hold the forms for 

the next print line. 

The sequence of 48-odd and 48-even print ·scans and forms 

movement is reµeated for each print line. 

T T T 
310 4~0 45</ms 

I 30 ms 14 l 

I 
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MODEL-2 

This page describes the functions and the timing relationships 
for printing and carriage movement for the IBM 5211 Model-2 
Printer. The example is based on using a 48-character set print 
belt and 6 lines-per-inch forms spacing. 

The print and space cycle takes approximately 200 milliseconds 
for Model-2 with the printing portion and spacing portion taking 
approximately 170 and 30 milliseconds, respectively . 

System Setup 

The following conditions are active before starting to print: 

• The belt image is loaded in the UCSB (Universal Character 
Set Buffer) in the system. 

• The forms image is loaded in the FCB (Forms Control 
Buffer) in the system. 

• The system is synchronized with the printer with the "home" 
pulse that was developed from the home position on the print 
belt. 

• The system has Model-2 status loaded. 

When the system has data to print, the user's program issues 
a print command, which loads a block of data in the PLB. 
The block includes data to be printed as well as additional 
commands used by the printer attachment to perform printer­
related tasks such as setting the left-most print position and 
forms spacing/skipping controls . 

The system activates the paper clamp to prevent forms 
movement during printing. 

PRINT AND SPACE TIMING MODEL-2 

Model-2 
I 
0 

Milliseconds 

I 
System Setup (Buffer Loading, etc.) 

Subscans 

Paper Clamp Active 

Carriage Motion 

Printing 

The printer and system execute 240 print subscans (5 for each 
character in the character set) to address the hammers. The 
system activates 240 fire-tier pulses to fire the hammers to 
print the characters. 

The print subscans provide the timing relationship between 
the print belt and the system. Each print scan has 5 print sub­
scans that follow in sequence: 1-2-3-4-5, then repeat. The 
print subscan pulses are sent from the printer to the system. 
The system develops fire-tier pulses that also follow in sequence: 
1-2-3-4-5, then repeat. Each fire tier is ;assigned to fire certain 
hammers. For example, Fire Tier 1 alw;iys fires hammers for 
print positions 1, 6, 11, 16. etc . 

During subscan 1, the system compares the characters in the PLB 
that are to be printed in print positions 1, 6, 1 l, 16, etc. with the 
characters in the UCSB that represent the characters on the belt 
that are physically aligned with print positions 1, 6, 11, 16, etc. If 
these two characters are equal, the system sends the correct data 
bits to the printer to address the hammer. The printer performs a 
parity check on the address . The system sends a strobe pulse for 
each valid hammer address, and sets the correct hammer latch. 

After the latches are set, Fire Tier 1 is activated by the system. 
Fire Tier 1 is timed to fire the hammers that are ali~ned with 
print positions 1, 6, 11, 16, etc. Fire Tier 1 ANDs with the 
hammer latches that are turned on to activate the hammer 
driver(s). firing the hammer(s) . 

1 1 
110 }o 1~0 

170 ms 

240-print subscans 

J 
l 

During each fire-tier time, the system activates hammer sample 
pulses that perform hammer echo checking. Any hammer that 
is fired ·responds to its hammer sample pulse by activating the 
'Hammer Echo Return' signal to the system. For example, 
if 3 hammers are fired, the hammer echo return signal is 
activated 3 times. 

These procedures are repeated for each of the 240 subscans: 

• Subscan and Fire-Tier pulse generation 

• Comparing data with print belt to address the hammers 

• Firing the hammer(s) and echo checking. 

Note that portions of the addressing and firing overlap. 
For example, whe·n Fire Tier 1 is active and firing hammers 1, 
6, 11, 16, etc. print subscan 2 is active and addressing hammer 
latches 3, 8, 13, 18, etc. These latches are fired by the Fire 
Tier 2 pulse. 

After the 48-even print scans, the print portion of the 
operation is done . 

Forms Movement 

When the 48th print scan is completed, the system deactivates 
the paper clamp to allow forms movement. At this time, the 
system activates 'Carriage Go' to the printer which develops 
8 carriage advance pulses. These pulses are used to drive or 
"step" the carriage motor and are also returned to the system 
to update the line count in the FCB and to verify carriage 
motion. The carriage motor moves the forms 1 /6 inch. 

The system activates the paper clamp to hold the forms 
for the next print line. 

The sequence of 48-print scans and forms movement is 
repeated for each print line. 

l I l 
210 210 310 

30ms 
,_ 

170 ms r 

l 1 1 
3~0 410 4~0 

· 1 30ms I ·1 
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POWER SUPPLY - LEVEL 2 

INTRODUCTION 

The 5211 Power ppl 1evelops the 25 Vdc, 8.5 Vdc, and the 
5 Vdc for the printer circuits and control logic. The 'Power Ori ' 
signal from the Sys•e ., ~ivates the 5211 J)ower supply when 
the Power On/Power Off switch is turned on. When all three 
de voltages are correct, a 'Power Complete' signal is sent to the 
System. If any voltage fails, a 'Power Check'. signal is sent 
to the System. For detail on removal and replacement of the 
Power Supply, see Section 9, 9-000. 

POWER ON SEQUENCE 

Line cord connected to 
50/60 Hz p Pr source 

CP3 closed to distribute 
voltage to T3 and con­
venience outlet 

T3 seconda.ry voltage is 
rectified ani 24 Vdc is 
developed 

Internal 5 Vdc is 
developed 

'Relay EMO' line is 
received from Power 
Supply sense card a. 
K4 is energized 

r Pov•er Gn/Power Off 
S\'Vitch is on 

'Power On'. signal from 
the Sysl'•m provides a 
vrlta\:?. return for K 1 

K 1 picked by K4 
contact 

K2 picked by K 1 
contact 

Primary voltage is 
applied through K2 
contacts to CP1, CP2, 
and Logic Gate Fan 

::,.., ,60 Hz 
1tf> Input 

CP1 

T2 

Re ct 

25V 

CP3 

T3 

Rect 

I 

t50 Hz Only 

··---------t I 
I 

T4 

60 Hz Only 

24Vdc 

24Vdc 

5Vdc (Internal) 

K4 

Convenience Outlet 

Power 
Supply 
Sense 
Card 

Signal 
"Power On" 
From System 

Power On 
Power Off 

Relay EMO 

/\ K1 

I 

K2 

CP2 

T1 

Rect 

5.V : 8.5V 

K2 I 
ll l --

Logic 
Gate 
Fan 

CPl closed to apply 
voltage to T2 Primary 

T2 secondary voltage 
is rectified and 25 Vdc 
is developed 

25 Vdc goes to TB 1 on 
the logic gate 

Power Supply sense 
card 

'Power Complete' 
signal to System 

No 

CP2 closed to apply 
voltage to T1 Primary 

Tl secondary voltage 
is rectified and 5 Vdc 
and 8.5 Vdc are 
developed 

5 Vdc and 8.5 Vdc go 
to TB1 on the logic 
gate 

'Power Check' signal 
to System 
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POWER SUPPLY - LEVEL 3 

INTRODUCTION 

The 5211 Power Supply develops the 5 Vdc, 8.5 Vdc, and the 
25 Vdc for the printer circuits and logic control. The Power 
On signal from the System activates the 5211 power supply when 
the Power On/Off switch is turned on. When all three de voltages 
<ire correct, a Power Complete signal is sent to the System. If any 
dr 1oltage fails, a power Check signal is sent to the System and 
th~ po'ricr supply is turned off. For detailed instructions on 
remova: and replacement of the Power Supply. see Section 9, 
9-000. Reler to Section 18 (YF001) for power supply circuitry. 

Not~· power supply Power On Reset (POR) is active during 
power up. 

, ~ . . 

) 

50/60 Hz 

le/> INPUT 

5V 

T2 

r---
,--1-, 
I I 

: CP2 : • 
I I 

L-T"-.J 

T1 

Rect 

8.5V 

Logic Gate 
TB1 

25V 

220/240 Vac ------., 
I 

100/115 V ac 

24Vdc 

24Vdc 

Convenience 
Outlet 

5 Vdc 
(Internal) 

Power 
Supply 
Sense 
C<ird 

K1 

Relay 
EMO 

K2 

Logic 
Gate 
Fan 

Power On 
Signal From 
System 

Power On/Off 
(5211) 

*No1a: CP2 may not be instaHed on all 
5211 power supplies. 

' 

POWER ON SEQUENCE 

Line.cord connected to 
· 50/60 Hz power source. 

CP1 is closed to distribute 
voltage to T2. 

Convenience outlet voltage 
isdevel~d. 

T2 secondary voltage is 
rectified and 24 Vdc 
developed. 

Internal 5 Vdc is 
developed. 

Relay EMO line is received 
from Power Supply sense 
card, and K1 is energized. 

5211 Power On/Off 
switch is on. 

Power On signal is received 
from System and K2 is 
picked. 

Primary Voltage is applied 
thru K2 contacts to CP2 
and logic gate fan. 

CP2 closed to apply 
voltage to T1 primary. 

* 

* 

Convenience 
outlet 50 Hz 

T1 secondary voltage is rectified 
and the 5V, 8.5V, and 25V are 
developed and go to TB1 on 
logic gate. 

5 V, 8.5 V, and 25 V are fed 
back to the ~ower Supply 
sense card. 

No 

Power Complete signai 
sent to the System. 

Power Check signal 
sent to the System. 
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SECTION 16: DIAGNOSTIC DESCRIPTIONS 

INTRODUCTION 

The I BM 5211 Printer is tested by seven (7) basic Function 
and Timing diagnostic tests: 

Function Tests 

• Matrix Print 

• Ripple Print 

• Character Print 

• Carriage Space/Skip 

Timing Tests 

• Impression Control Single Shot (IMPSS) 

• Belt Motor Feedback LED 

• Carriage Motor Feedback LED 

All diagnostic programs are invoked and run at the system 
level. The using system may have more than the basic seven 
diagnostic tests (Example: System/34 "Blink Console Lights"-
5211 Operator Panel Lamp Test). For any additional diagnostic 
test descriptions and operating procedures, refer to the System 
Maintenance library. 

This section of the Maintenance Information Manual 
(MIMI contains descriptive information, ONLY. Sample 
printouts are provided as required. NO OPERATING 
PROCEDURES are included. For detailed operating procedures 
see the using system Maintenance Documentation. 

FUNCTION TESTS 

MATRIX PRINT 

This diagnostic program addresses and prints one 
character per print position, per line, starting in print 
position 1 and ending in print position 132. A sample 
printout of this diagnostic test can be found on 16-020. 
This test is commonly used by the CE to isolate hammer 
addressing problems. This diagnostic ends automatically 
after printing 132 lines. 

RIPPLE PRINT 

A pattern consisting of every character in the System's 
UCSB (belt image) is printed in all 132 print positions. 
CE intervention is required to end this diagnostic test. 
The Ripple Print program is used to check overall 5211 
print quality, printer operation, and .normal single-space 
forms movement. See 16-030 for a sample printout of .this 
test. 

CHARACTER PRINT 

. This diagnostic function test allows the CE to select a 
single character (including blanks) to be printed in any 
single print position or in all 132 positions. An example of 
the "Character Print" diagnostic test is found on 16-040. 
(This example uses the character "H" in all t32 positions.) 
Manual intervention by the CE is required to end this test. 
The "Character Print" test can be used to check print 
quality, or during adjustment of hammer-flight time and the 
PSS Emitter Assembly. 

CARRIAGE SPACE/SKIP 

This function test checks the overall forms movement and 
handling capabilities of the 5211 printer. The CE can select 
either 6 LPI or· 8 LPI operation. The sample printout of 
this test (see 16-050) was obtained using 8 LPI mode. The 
diagnostic program starts with a single space command and 
progresses through 2, 4, 8, 16, and 32 line space commands. 
This test normally ends after the 32 line space operation, 
but the CE has the option to loop this routine if so desired. 

TIMING TESTS 

IMPRESSION CONTROL SINGLE SHOT (IMPSS) 

This Timing .Test allows the CE to measure the Impression Control 
Single Shot (IMPSS). If the IMPSS timing is found to be outside 
recommended timing limits, this test can be used to adjust the 
IMPSS Potentiometer. Refer to Section 5, 5-000 for necessary 
detailed maintenance information. 

BELT MOTOR FEEDBACK LED 

To check the first Belt Motor Feedback LED pul-se, run this 
diagnostic timing test. Because CE Switch 1-BEL T GO has to 
be ON, manual intervention by the CE is required. This test is 
also used to measure and adjust the Belt Motor LED assembly. 
For all service check and adjustment procedure informatior), 
see Section 4, 4-000. 

CARRIAGE MOTOR FEEDBACK LED 

The CE uses this timing test to perform the "Carriage Motor 
Feedback LED" service check and adjustment procedure. 
CE Switch 2--CARR must be·O_N, and the forms should be 
removed from the tractors. All start and stopping of this t.est is 
performed either at the 5211 Printer or, the using system. For 
detailed maintenance procedures see, Section 8, 8-000. 
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SAMPLE-MATRIX PRINT TEST 
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SAMPLE-RIPPLE PRINT TEST 

HI•.'123~5678900a/STUVWXYZ&,tJKLMNOPCR-S*ABCDEFGHI+.•1z34567890~~/STUVWXYZ&,tJKLMNOPQR-S*AeCOEFGHI+.•1234567890~i/STUVWXYZ&,tJKLMNOP 
l•.'1234,678900~/STUVWXYZ&,tJKLMNOPQR-S*ABCDEFGHI•.'1234567890~~/STUVWXYZ&,%JKLMNOPQR-S*ABCOEFGHl•·'l2345~7890~~/STUVWXYZ& 1 %JKLMNOPQ 
•. 1 1Z3~5~78~0#i/STUVWXYZt,tJKLMNOPQR-SCABCOEFGHl+.•12345~7a~o~i/STUVWXYZ&ttJKLMNOPQR-S*ABCDEFGHI+.•123'561890#~/STUVWXYZt,%JKLMNO~QR 
•'123~56T8900~/STUVWXYZ&.%JKLMNOPQR-SOABCOEFGHI+.•1234567890#i/STUVWXYZ&,tJKLMNOPQR-SOABCOEFGHI.+.•1234567aqo#~/STUVWXYZ&t%JKLMNOPQR­
'lZ3~5678900~/STUV~XYZ&,,JKLMNOPQR-SOARCDEFGHI+.•1234567890#i/STUVWXYZ&,tJKL~NOPQR-S*ABCOEFGH[•.1l234567890~~/STUVWXVZ&,tJKLM~OPCR-S 
123~5678900a/s~uvwxvz&,,JKLMNOPQR-SOA~CDEFGHl+.•12345~7a~o~~/STUVWXYZ&,%JKLMNOPQR-SOABCOEFGHI+.•12345~7a~o:i/STUVWXYZ~t%JKLMNOPQR-S* 
23\5678900a/STUVWXYZ&1tJKLMNOPQR-S*AeCDEFGHI+.•1z3'567890#@/STUVWXYZ£,%JKLMNOPQR-$OABCDEFGHI+.•1~34567890#@/STUVWXYZ£t%JKLMNOPQR-S*A 
3~'678900~/STUVWXYZ&.%JKLMNOPQR-S*ABCDEFGHI+.•t234567890::@/STUVWXYZ&e%JKLMNOPOR-S*ABCDEFGHJ•.'1234567890#@/STUVWXYZ& 1 %JKLMNOPQR-l*AB 
45~7890:i/STUVWXYZ&,tJKLMNOPQR-S*ABCOEFGH[+.•1234567890~~/STUVWXYZ&,tJKLMNOPQR-S*ABCDEFGHI+.•12345~1s1o~i/STUVWXYZ&.%JKLMNOPQR-S*ABC 
5578~00~/STUVWXYZ&.,JKLMNOPQR-S*ABCOEFCHI+.•t2345b7890~Gl/STUVWXYZ&1%JKLMNOPQR-S*ABCDEFGHI+. 1 1234567890~i/STUVWXYZ£1%JKLMNOPQR-S*ABCD 
678900~/STUVWXYZ&tiJKLMNOPQR-S*ABCOEF~H I+•' 1234567890:a/STUVWXY ZC. .tJKLMNOPCR-S*AACOEFGH I+.' 123456 7890::ij/S TUVWXYZt, %JKLMNOPQR- S*ABCDE 
78900~/STUVWXV-Z&,,Jt<Lfl4NePQR-S*ABCDEFGHI+.•1234567890C./STUVWXYZ&1%JKLMNOPQR-S*ABCDEFGHI+.ir1z34567890#Gl/STUVWXYZ&,%JKLMNOPQR-S*ABCDEF 
8Jo:11sruvwxv~.,JklMNOPQR-S*ABCOEFGHI•.•12345~7S~O#i/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•t234567810#i/STUVWXYZ&,%JKLMNOPQR-S*AB:DEFG 
CJO'Oa/STUYW:XYZ&,·,JKLMNOPQR-S*ABCOEFGH I+•' 123456 7890C•/STUVWXY l&• %JKLMNOPQR-S*ABC DE FGH I+.' 123456i890t:~/STUVWXYZ&, %JKLMNOPQR-S*A BCDEFGH 
o••IS ruvwx·vzt.tJKLMNOPQ~-S*ABCDEFCHI +.' 123456 7890#81/S TUVWXYZ&' %JKLMNOPQR-S*ABCOEFGH I+.' 123456 78 90::ii)/STUVWXY Zt ,%JKLMNOPQR-S*ABCOEFGHI 
Oa/STUYWXYl&t%JKtHNOPQR-S*ABCOEFCHI+. 1 12345~76~0~i/STUVWXYZ&e%J~LMNOPQR-S*ABCOEFGHI+. 1 l2345~7B~O:i/STUVWXYZ&e%JKLMNOPQR-S*ABCDEFGHI+ 
i/STUYWXYZC.,JK~NOPQR-S*ABCDEFGHI+.•tZJ,567890~Gl/STUVWXYZ&tlJKLMNOPQR-S*ABCOEFGHI+. 1 1234567890~~/STUVWXYZ&1%JKLMNOPQR-•*ABCDEFGHI+. 
/S~uvwxvzt·,,JKLMNOPQR-S*ABCOEFGHI•·'lZ345678qo#•/STUVWXYZ&.%JKLMNOPQR-S*ABCDEFGHI+.•1234567890::~/STUVWXYZ&t%JKLMNOPQR-S*A0CDEFGHI+.• 
STUVWXYZ& ,,JKLMtfOPQR-S*ABCOEFGHI + •' 12 34561890#•/STUVWXY.Z&., %JKLMNOPQR-S*ABCOEFGH I+•' 12 345~ 76 ~o:~i/S TUVWXY Z&, tJKLMNOPQR-S*ABCDEF GH I+•' 1 
TUV~O(YZ&9,JKLMJllOPQR-S*ABCOEFGH I+.' l 2345~ 7SC10l: i/STUVWXYZ & 'tJKLMNOPQR-S*ABCDEF.GHI +.I 123·456 7890#ii/STUVWXYZ & '%JKLMNOPQR-S*ABCOEFGHI +.' 1.2 
UVWXYZ&,,JKLMNOPOR-S~ABCOEFGHI+.•1z345678900i/STUVWXYZ&e%JKLMNOPQR...,.S*ABCOEFGHl+.•1z34567890~•ISTUVWXYZf.t%JKLMNOPQR-S*ABCOEFGHI+.•123 
VWXYZ&,iJKLHNOPQR-S*A8COEFGHI+.•t2345678900a/STUVWXYZ&ttJKLHNOPQR-S*ABCDEFGHI•.•1z34561890n~/STUVWXYZ&,~JKLMNOPQR-S*A8COEFGHI+.•1234 
WX"Y'Zt.iJKLMNOPOR-S~ABCOEFGHI+. 1 12345~7890:i/STUVWXYZ&,%JKLMNOPQR-SOABCOEFGHl+.•12345~7e~o:i/STUVWXYZC.,%JKLMNOPQR-S*ABCOEFGHI•. 1 12345 
XYZ&ttJKLHNOPQR-S~ABCOEFGHI•.'123,567890#@/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+ .• 1 1234567890#i/STUVWXYZ&,%JKLMNOPQR-S*AeCOEFGHJ+.'123456 
vzt,iJKLMNOPQR-S•ABCDEFGHJ+.•1234567890ni/STUVWXYZt.tJKLMNOPQR-S*ABCOEFGHI+.•1234567890=i/STUVWXYZ&,%JKLHNOPQR-S*ABCDEFGHI+.•1234567 
z~.iJKLHNOPQR-~~-BCDEFGHI•. 1 1Z345678900a/STUVWXYZt.iJKLHNOPQR-SOABCOEFGH[+.•L2345~7B~O~i/STUVWXYZ&,%JKLMNOPQR-S*ABCOEFGHI+.•1z345~79 
g,lJKLMNOPQR-l*~COEFGHI+.'123,567890#~/STUVWXYZ&e%JKLMNOPQR-S*AB:DEFGHt+.•123,567890~~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•123456789 
.iJ~lHNOPOR-S•ABCOEFGHI•.'12345678qO~i/STUVWXYZ&e%JKLMNOPQR-S*ABCOEFGHI+.•1234561890#~/STUVWXYZ&t%JKLMNOPQR-S*A8CDEFGHI+.•1z34567890 
~Jkl~NOPOR-S•ABC~EFGHI+. 1 1234567B90:i/STUVWXYZ&1%JKLMNOPQR-S*ABCOEFGHI+.•1234567890#i/STUVWXYZ&t%JKLMNOPQR-S*ABCDEFGHI+. 1 12345~7810: 
JKL"NOPQR-S*A8COEFGHI+.•t2345~7S10~i/STUVWXYZ&t%JKLMNOPQR-S*ABCOEFGHI+.•1z34567890ff@/STUVWXYZ~t%JKLMNOPQR-SOABCDEFGHI+. 1 1234567890#@ 
KlMNOPQR-S"*ABCOEFGHI•. 1 1234567890#i/STUVWXYZ&t%JKLMNOPOR-S*ABCOEFGHI+.•tz34567890#~/STUVWXYZ&,tJKLMNOPQR-S*ABCOEFGHI+.~1234567890Ca/ 
LMNOPQR-S•ABCOEFGHI+.'12345678900a/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•1234567890#~/STUVWXYZ&e%JKLMNOPQR-S*ABCOEFGHI+.•1234567890#~/~ 
~MOPQR~s•A~COEF~HI•.'1234~b78~0~i/STUVWXYZ&,%JKLMNOPQR-S~ARCDEFGHl+.•1234557a10~~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•1234567810#i/ST 
NOPQR~s~ABCDEFGHI+.•12345b7890:~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•1z34567890::~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHJ+.•1234567890C~/STU 
OPQR.,;s•ABCDEFGtf I ••• 1234567890~a/S TUVWXY l & ,.%JKLMNOPQR-S*ABCOEFGH I+.' 12 3456 7890::~/S TUVWXY Z&' %JKLMNOPQR-:S*ABCOEFGH I+.' 12 3456 7890 ~~/ STUV 
?Qll-S*ABCDEFGHI~ • :t 12 3456 7S90n•/STUVWXY Z & ,.tJKLMNOPQR-S*A 6COEFGH I+•' 123455 7910:B/ STUVWXV Z & , %JKLMNOPQR-S*A 13C DEFGH I+•' 12 3455 7910: i/S TUVW 
CR.:-io.ABCDEFGHI + 9' l l 34"5!> 76 '113 l::i/ S TUVWXY Zf., %JKLMNOPQR-S*ABCDEFGH I+•' 12 3456 7890~0l/S TUVWXY Zt, %JKU1NOPQR-S*AB::DEFGHI +,. '12 3 456 7 S90f~Ol/S TUVWX 
R-So~~COEFGHI+.~1234567890D~/STUVWXYZ&t%JKLMNOPQR-S*A8CDEFGHI+. 1 1234567890#~/STUVWXYZf.9%JKLMNOPQR-S*ABCDEFGHl•e'l234567890#@/STUVWXY 
-~o~~tOEFGHI•.'l234567890:;/STUVWXYZ&,%JKLMNOPQR-S*ABCOEFGHI+. 8 1234567890=~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFG~I+.ulz34567B10:~/STUVWXYZ 
i•A8tOEFGHl+. ~ lZ345~1990,i/STUVWXYZ&,%JKLMNOPQR-$*4BCOEFGHI+.•L2345678~0~~/STUVWXYZ&~%JKLMNOPQR-$OABCDEFGHI+. 8 123~5678qQ~~/STUVWXYZ& 
0A~DEFGHt•.•l2l•56789C:~/STUVWXYZ&.,JKLMNOPQR-S*ABCOEFGHI+. 1 l234567890#~/STUVWXYZ&,~JKLMNOPQR-$OA~COEFGHI+. 8 12345678900~/STUVWXYZ&, 
~ectiEFGHl•~~12J~567890#~/STUVMXYZ&,iJKLMNOPQR-SOA8CDEFGHl+e 8 l234567890#~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.v1234567890~@/STUVWXYZ~1% 
~CDEFG~i •~ ~ ll J4~61~ J~~/5TUVWXYZE,,JKLMNOPQR-$OA8COEFGHI+.'l2345678~0~i/STUVWXVZt~%JKLMNOPQR-$OABCDEF~Hl+eil2345~18~00~/STUVWXYZt.%J 

~ OEFGHI+.•l234561~900~/STUYWXYZ&,%JKLMNOPQR-S*ABCDEFGHI•.~1234567890~@/STUVWXVZ&,%JKLMNOPQR-l*ABCDEFGHl+et l 23456l8900~/STUV~XYZ&?%JK 
UEFGHI+.•t23456l890~~/STUVWXYZ&,%JKLMNOPQR-SOABCDEFGHl•.'1234567890#;/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI•. 9 1234561890::~/STUVWXYZ&,%JKL 
EFGHl+. 1 123455l890:~/5TUVWXYZt,%JKLMNOPQR-S*ABCDEFGHl+.~l234567890#~/STUVWXVZ&,%JKLMNOPQR-S*ABCDEFGHI•. 0 1 2345~7B~O:~/STUVWXYZ&,%JKLM 

FGHI•~~1z~~5~1~~0:i/STUVWXVZ&,tJKLMNOPQR-S*ABCOEFGHI•.'1234567890~;/STUVWXYZ&,%JKLMNOPQR-S*AB~DEFGHI+e'l2345678900~/s·ruvwxvz&.%JKLMN 
~HI+.'l2l45678'90:4/STUVWXYZ&,tJKLHNOPQR-S*ABCDEFGHI+.•t234567890#~/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•tz34567890#~/STUVWXYZ&t%JKLMNO 
Hl+.'ll34~678900~/STUVWXYZ&t,JKLMNOPQR-l*ARCDEFGHI+.•tz34567890:~/STUVWXVZ£,%JKLMNOPQR-S*ABCDEFGHI+.•1z34567890#@/STU~WXYZ&,%JKL~NOP 
I+~· 1 1234" 78 ~~"i/S TIJYWXYZ&-. %JKLMNOPQR-S*ABCOEFGH I+•' 12345b 7 B ~O~: .i/S TUVWXY Z & , %JKL MNOPQR- so ABCDEFGH I+. a 123 456 7 890t:@/S TUVwXY Z&, %JKLMNOPQ 
~.•lZl4567890C3/STU~XYZ&,%JKL~NOPQR-S*ABCDEFCHI+. 1 1234567890#~/STUVWXYZ&,%JKLMNOPOR-S*ABCDEFGHl+.•l234567890~~/STUVWXYZ&,%JKLMNCPQR 
·'lZ31t5678'900a/1TUVWXYZtwtJKLHNOPQR-S*ABCDEFGHI+.•123456J890~a/STUVWXYZ&,%JKLMNOPQR-S*ABCDEFGHI+.•1234567890#~/STUVWXYZ&,%JKLMNOPQR­
'123~56l890#a/STUVWXYZttiJKLMNOPQR-SOABCDEFGHI+.•1234567890#i/STUVWXYZ&,tJKLHNOPQR-S*ABCOEFGHI+.•12345678900a/STUVWXYZ&,tJKLMNOPQR-S 
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SAMPLE-CHARACTER PRINT TEST 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHttHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
H"HHHHHHHHHHHHHHH"HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHKHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHH'HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HAHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHH"HHHH"HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
H"HHHHHHHHHPiHHHH"HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HAHHHHHHHHHHHHHHKHHHHHHHHHHHHHHHHHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHtlHHHHHHHHHHHHKHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
H"HHHHHHHHHHHHHttHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHH'HHHHt~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHtlHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHftHHHHHHHHHPCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHRHHHU~1MHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HH'HHHhHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
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SAMPLE-CARRIAGE SPACE/SKIP TEST 
(8 Lines Per Inch) 

CA~R IAGE SP ACE/SKIP TEST AT 8 LINES PER INCH 

,, ·.' 

CARRIAGE WILL SPACE/SKIP 
CARRIAGE WILL SPACE/SKIP 

CARRIAGE WILL SPACE/SKIP 

---- CARRIAGE Wi ll SPACE/SKIP 

---- CARRIAGE WILL SP ACE/SKIP 

1 LINES I 0.13 INCHES 
2 LINES I 0.25 INCHES 

4 LINES I 0.50 INCHES 

8 LlNES I i.oo lNCHES ----

16 LINES I 2.0.0 IN~·HES ----

---· CARRIAGE Will SPACE/SKIP 32 LINES I 4.00 INCHES 

,--.·- ·--------------------- LAST l I NE --.- ·---------------------
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SECTION 17: INSTALLATION INSTRUCTIONS 
The following procedure should be used when installing the IBM 
5211 Printer. Only one person is required and no special tools are 
necessary. 

• Be sure to report any problems encountered using the appropriate 
major, minor, and cause codes on the Installation Activity 
Document (IAD)-US, or the Technical Action Report (TAR)­
World Trade. 

• Check each step as it is performed. 

PRE-INSTALLATION 

1. Follow the unpacking instructions taped to the top of the 
printer. 

2. Move the printer to its installation site. (If the system is 
installed on a raised floor, a floor cutout for the cables 
should be located under each end section of the printer.) 

3. Open the covers and inspect for physical damage resulting 
from shipment. 

4. Verify the serial number stamped on the frame of the printer m and on the serial number plate m with the number on 
the .machine history. 

5. V~dfy that the following items were shipped with the printer, 
and Jhat the contents are complete: 

a.-"Sl:lipping Group, B/M 1815101. 

b. Print Belt(s) . 

D 
D 

D 

D 
D 

m 
II 

11 

Wheel locks {4) 
(W.T. only) 
PN280336 

EC784017 01Mar78 
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INSTALLATION 

1. Open the top cover and the front door and remove the 
print belt cover. 

2. Ensure that the shipping screw and washer were removed 
from the hexagonal stud m during unpacking. 
Note: Ensure that the hexagonal stud m is tight so 
that a proper ground is maintained. 

3. Install the print belt l!J as described in Section 4, 
"Print Belt," 4-000. 

4. Install the ribbon as shown on decal II located on 
the left end of the print belt cover. 

5. Install the acoustic skirt m by working from the 
front of the printer. Install all screws and washers 
but do not tighten. Force the skirt down until a 

D 
D 

D 

D 

good seal is made at the floor, then tighten the D 
screws. Tighten the rear center screw II last. 

6. Install the acoustic skirt II to the b~ttom of the front 
door so the seal just touches the floor with the door D 
closed. 

Note: Additional adjustment. if needed, may be 
obtained by changing the height of the rub strip m . 

Ribbon Guides 

/ 

___. .. 

0 0 0 

6808567 Right Skirt 

!/ 
236849 Screw 8330339 Washer 

EC 784017 01 Mar78 PN 8324215 
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7. Verify that ttie voltage wiring on the 5211 power supply 
matches the customer's power. See "Voltage Selection", 
Section 9, 9-000. Change the transformer wiring on the 
transformer taps, and change the voltage level m if 
needed. 

8. The ac line cord is located inside the right end of the 
printer. Push the plug end behind the line filter II if 
installed, under the power supply, and through the hole 
£1 in the bottom of the printer. 
Nobt: Leave the 2 'P/S test' plugs II disconnected. Th~y 
are used only when diagnosing failures in the power supply . 

9. Open the left end cover and the logic gate. Unwind the 
signal cable 11 -Ensure that the cable connectors and 
logic cards are securely seated in the gate. Verify that the 
pins on the system end of the signal cable are not 
damaged. 

1G. Push the system end of the cable through the hole Ill in 
the bottom of the printer and then to the system. 

11. Verify the following : 

a. Circuit protector(s) (CP) are ON. Iii 
b. Power On/Power Off switch is OFF (down). ID 
c. CE switches are OFF. II 

12. Install forms in the printer by referring to the IBM 5211 
Printer Models 1 and 2 Component Description and 
Operator's Guide order no. GA24-3658 . . 

13. see the Syste.m Installation Instructions for connecting 
the signal cable to the system and running printer 
diagnostics. 

CAUTION: Do not connect the power plug to the customer's 
power source or turn on the Pwer On/Power Off (Instant 
Power Off) switch m until the signal cable II is connected 
to the system .. 

AFTER INSTALLATION 
, 1 .•. 

1. Ensure that the customer has the I BM 5211 Printer 
Comp0rierit Description and Operator's Guide 
orcfei: number GA24·3658. 

2. Assist t.he customer with checkout of the printer. 

3. Comple"te all installation records and report installation 
complete to the Branch Office dispatcher. 

4. Dispose of shipping and packing materials locally. 

D 

D 

0 

D 

D 
0 
0 

D 

D 

D 
D 

D 
D 

_/ 

·~;;;..~~7.tC---.. D Line Filter 
(if installed) 

Note: Power cable is to lie flat 
on base behind line f ilter . 

CE 
SWl l CHES 

BELT GO 
ON OFF 

CARR 
ON OFF 

ON 

PAPER CLAMP 
ON OFF 

IJ 

·,a 
II Signal Cable 

EC 784017 01 Mar78 
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SECTION 18: PRINTER WIRING DIAGRAMS - MODEL 1 

SECTION CONTENTS 

•This section contains the following point-to-point 5211 Printer Wiring Diagrams: 

PAGE 

WK010 

WK020 

YF001 
OR 

YF001 
OR 

YF001 
OR 

YFOOl 

ZA002 

ZA003 

ZA010 

ZA030 

ZA035 

ZA040 

ZA065 

ZA070 

ZA071 

ZA080 

ZA081 

ZA082 

ZA100 

PART NUMBER 

4703182 

4703183 

4703209 

4703210 

8330327 

8330326 

5593471 

5593490 

4703184 

4703185 

4703186 

4703189 

4703190 

4703191 

4703192 

4703193 

4703194 

4703195 

4703196 

4703197 

4703198 

TITLE 

INTF PAGE 

INTF PAGE 

60 Hz Power/Level 2 Power Supply 

50 Hz Power/Level 2 Power Supply 

50/60 Hz Power/Level 3 Power Supply 

50 Hz Power I Leyel 3 Power Supply 

Power SUP.P.ly/Level 3 Power Supply 

Power Supply Control Board 

Operator Panel Lights and Switches 

CE Switches 

Hammer Latch and Hammer Driver (1 to 66) 

Amplifier Card (Al 04) 

Belt Control Card (A 1 N2) 

Ribbon and Carriage Control Card (A 1 P2) 

Motor Driver Card (A 102) · 

Carriage Motor-Right Ribbon Motor 

Belt Motor-Left Ribbon Motor 

Switches-Throat and End-of-Forms 

Lower Paper Clamp and Paper Hole Sense 

Belt and Carriage Emitter 

Hammer Coil Chart - Posttions 1 ·to 66 

PAGE ·PART NUMBER TITLE 

ZA120 4703201 Echo Check - Hammers 1 to 66 

ZZ010 4703229 Component FRU Listing 

ZZ011 4703230 Component FR.U Listi rig 

ZZ012 6808502 Component FRU Listing (Level 2 Power Only) 

ZZ020 4703205 Logic Gate - TB 1 

ZZ021 4703206 Gate Voltage Distribution 

ZZ025 4703207 Card Location Chart 

Note: Log.ic Board Wiring-ZAOlO 
.5211-Model 1 - H2B12to H2D08 (Gnd.) 

EC 784017 01 Mar78 
PN 8324121 
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0 l "A4 7 0 "3 I 8 2 l"' '" tj11 

WK(; 10 
~ 

I NT ERF ACE PAGE 
N 
co -
"' -Dl\'11\ Bil 0 ENTER 802 ZAOIO -DAlA BIT U 

0 -DATA BIT I 
PTR ,..... B03 ZAOIO -DATA BIT I 

-DATA BIT 2 804 ZAOIO -DATA BIT 2 
:T -DATA BIT 3 BOS ZAOIO -DATA BIT 3 

1--
-DATA BIT 4 806 ZAOIO -DATA BIT 4 

-DATA BIT 5 807 ZAO 10 -DATA BIT 5 

-DATA BIT 6 808 ZAOIO -DATA BIT 6 

-DATA BIT 7 809 ZAO 10 -DATA BIT 7 

-PARITY BIT BIO ZAOIO -PARITY BIT 

-STROBE 006 ZAO I 0 -STROBE 

-HAMMER SAMPLE D07 ZA030 -HAMMER SAMPLE 

OC GROUND 008 DC GROUND 

-FIRE TIER I D09 ZAOIO -FIRE TIER I 

-FIRE TIER 2 DIO ZAOIO -FIRE Tl ER 2 

-FIRE TIER 3 D II ZAOIO -FIRE TIER 3 

·-FIRE TIER 4 Dl2 ZAOIO -FIRE TIER 4 

-FIRE TIER 5 Dl3 ZAOIO -FIRE TIER 5 

-CABLE I NLK I Bl3 

' 
Al-A4 

1------1 

-HAMMER ECHO RETURN ZA030 Bl2 EXIT -HAMMER ECHO F:ETURN 

-NOT PRINT TIME ZAOIO D04 
PTR 

-NOT PRINT TIME 

-DATA PARITY CHECK ZAOIO DOS -DATA PARITY CHECK 

Bl I 
T .P. NOTE (ll 

SPARE WIRE T.P. YEL 

Al-A4 

C D03 
-CABLE I NLK. 2 

-CARRIAGE GO ENTER D04 ZA04o -CARRIAGE GO 
PTR .... 

DC GROUND D08 DC GPOUND 

-ACTIVATE PAPER CLAMP D07 ZA04o -ACTIVATE PAPER CLAMP 

+POR D06 '== ZA030 -+POR 

-CLOSE 25V CONTACTOR D09 ~biiS -CLOSE 25V COlr.'ACTOR 

-BELT GD Dl2 ZA035 -BELT GO 

-CABLE I NLK 3 Bl 3 

Al-AS • 1------
+END OF FORMS ZA08o 802 EXIT +END 0 F FORMS 

ZA035 803 
PTR 

-PR I NT SUBSCANS -PR I NT SUBS CANS 

-THROAT CLOSED ZA08o B04 -THROAT CLOSED 

- FORMS PULSE ZA04o B06 -FORMS P.ULSE 

-CARRIAGE ADVANCE ZA04o 807 -CARRIAGE ADVANCE -. 
-IMPRESSION CTL SS ZA04o BOB -IMPRESSION CTL SS 

-RIBBON CHECK ZA04o 809 
T.P. NOTE UJ 

-RIBBON CHECK 

BIO SPARE WIRE T.P. YEL 

-BELT UP TO SPEED ZA035 Bl2 -BELT UP TO SPEED 

-HOME ZA035 DI I -HOME 

-PRINTER BUSY ZA04o Dl3 -PRINTER BUSY 

010 T.P. SPARE WIRE T.P. YEL 

-CE SWITCH ON ZA003 Bl I -CE SWITCH ON 

NOTFS Al-A5 

c--=D05 -CABLE I NLK 4 

QJ T.P. INDICATES A TWISTED PAIR WIRE. THE BLACK WIRE TIED TO DC GND. 
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I I 

200 200 
208 220 
2 '30 240 
I <I> I <I> 
60HZ 50t:! Z 

PART NO I LOGIC PG NO 

8'3'30'327 I YFOOI 

50/&0HZ PRIMARY INPUT AND CONVENIENCE OUTLET WITH STEP DOWN TRANSFORMER 

LINE 
FILTER 

LOAD 

lo 
20-, 

• 

LOGIC GATE FAN 
~7 ----1 
2 I 

-· -< I 
'3 < I 

L ___ _J 

CONTROL BOARD PRIMARY POWER 
PS TBI- PSP41 

1 1 §§~ l>·>-----,-----
'3 z >>----"-G_RN....;../...;..Y=EL""------- -----' 

I ~4] '3>>--------------' 

'@5 [ I 
PSP25 

2>>--e­
'3>>---4-
5>>--e 
6>>--\j 
4>>----8 
I>~ 

+ c; V ZZ020 
+ r; V RETURN ZZ020 
+5V ZZ020 

.... , ---+l-~ 6 PSPI 

l>~--...... 
2>> I 

'3 >> I 

L-4>~ 
PSPZ3 I 

+ 5 V RETURN ZZ020 
+8.5V ZZ020 
+8.5V RETURN ZZ020 

I >>>---OF-\-- +zc; V ZZ020 
PSP27 7 >> CJ +2 c; V RETURN Z Z020 

~>I 2>> Q +25V ZZ020 
-POWER ON ? SW I 
WK020 0 I 

MULTI-OUTPUT FERRO 
TRANSFORMER 

~oa~22ov3 
2'30V 240V 

~ 
----T 

Tl 
PSP20 -- .. : ( -~ l ... >I r _-. L --;>2 

~ ~>1 
> 
~ -- ~>4 

~ 
t 

~ -:ii>5 
... l ~>6 

---------
....,,,>1 

.-------4> 8 

I I I :~ 7o 
.------:..>II 

....---->12 
L-----+-~--~> I '3 

'----~i--+.---->14 

'-----i--+.---~>15 

I PSP2.6 
TRANSFORMER 

T2 
.------------~>! 

.----------~>2 
.----+---------~>'3 

l 
reT-
~ 

COM z -< 
~ 

200 v'3 
~ ~ 
~ • 

8>> Q +2 5 V RETURN ZZ020 
'3>> 0 +25V ZZ020 
9>:> tJ +25V RETURN ZZ020 
4>> Q +25VZZ020 

10>:> 0 +25V RETURN ZZ020 
5>> Q +25V ZZ020 

11 >> CJ +2 c;v RETURN ZZ020 
E»> D +25VZZ020 

12>> tl +25VRETURNZZ020 

PSP27 
'3>>--e 
4>>-----9 
5>>--e 
6>>--a 
7>:>--8 
8>~ 

- POWER COMPLETE WK020 
GND WK020 
+POWER ON RESET WK020 
GND WK020 
-POWER CHECK WK020 
GND WK020 

208V4 ) 

B~M[ j 

CONVENIENCE OUTLET r - - - "'""":- ---'- - .., 
@--

2'30V 
115 v 

OV ! 
llSV ---

· --------~ -~:1-c---.~-- x 1 F~r 
L · ______ _J 

~ · 
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BELT D05 -L_ ZAl20 +DI 0 CONTROL . ZA040 a- CARD D06 ZAO!io +D2 - ZAO lU •EAR l Y l:M.I TT ER B02 DO] ,______ ZAl20 +03 
('Y' ZA04o 
0 ZA040 -FE GATE BELT P04 D04 . ZA040 +DO 

r- ZA030 +BELT M FEEDBACK P05 D09 ZA04o +TI ME N LATCH 

~ 
ZA040 +FE GATE BELT MOTOR PO] 
ZA003 +BELT CE SW N/C MO] DI I ZAOIO +PRINT SUB SCAN 

t--- ZA003 -BELT CE SW N/O MOB Dl2 ZA04o +BELT UP TO SPEED 
ZA030 +I .O MHZ M09 Dl3 T.P. -PS RI NG ADVANCE 
WKO 10 -BELT GO lil2 
ZA030 -ill.a MHZ G02 
ZA030 +POR J04 805 T.P • -GATED COUNT UP 

. +FLOAT MOD I & ll M02 807 T.P. -GATED COUNT DOWN 
-CONTROL _;_Nonm Bl3 BOB T.P. -N RI NG A ADVANCE 
-CHANGE FREQ -NOTE 2 G03 JIO T.P. -COUNT UP 

JI I T .P. -CORRECT COUNT DOWN 

Jl3 ZA040 -BELT BUSY 
S02 ZA040 +BELT GO DELAYED 
S03 ZA04o -i-BELT GO CNTL 
so4 ZA04o +o I SABLE UTS 
505 T.P. -GATED MOTOR DRIVE 
Pl3 ZA04o +cLOCK A RI NG 4 
Gl3 T.P. +BELT A : B 

Ul3 T .P. +GATED CNTL 

JOS WKOIO -PRINT SUBSCANS 
JO] WKO 10 -BELT UP TO SPEED 

002 J09 WKOIO -HOME 
GO] 
GOB U09 T.P. +!'IC RING H 
G09 
J06 U07 T.P: +N TRIG H 
M04 
t'OS SOB ZA065 -BELT MOTOR B 
UI I SIO ZA065 -BELT MOTOR NOT B 
U05 Sl2 ZA065 -eELT MOTOR A 
Ul2 Sl3 ZA065 -BELT MOTOR NOT A 
U06 809 ZAOlto -PS CONTROL 
G05 
J02 GIO NOTE ffi- -CHANGE FREQ 
M03 Gl2 T.P. ·EARLY SET BUSY 
uo4 P12 T.P. +RST P.S. RING 

....--- P02 002 T.P. •D3 CNTL 
BIO ZAl20 +INITIATE SMPLE RING RESET 

Al·N2 

, 

NOTES T.P . : TEST POINT ONLY 

G:;i JUMPER PIN N2Bl3 TO N2DOB (GND) FOR ALL MODELS. 

0 JUMPER p IN N2G03 TO N2G I 0 FOR MOD I & rr. 

"THIS DOCUMENT IS THE PROPERTY OF IBM. ITS USE IS AUTHORIZED ONLY FOR 
RESPONDING TO A REQUEST FOR QUOTATION OR FOR THE PERFORMANCE OF WORK 
FOR IBM, ALL QUESTIONS MUST BE REFERRED TO THE IBM.PURCHASING DEPARTMENT. 
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IUSS (lB) 

T86·Zl8 

Te6·2 IC 

T86-Z IA 

Tll6•2 II 
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Ta6·201 

T86·19C 

Tl6• l!*A 
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T86·11111 

TB6•181 

Tl6•17C 
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1P~T7o '3 2 00 J ne..r ~A~IO 
, 

u MOD TI 

t----
IOARO COllll Hiii UNIT IERG CONN 

0 Piii Al· LOWEii llAllK 

0 AIOI) A·I 

·Hiii 1111 VII I lA020 L ~> 
YEL lllllE .JL ) N ~...-

"' 
3 ltMl COIL A•Z II 

0 Ill. lllllE .J L 

'""' ,.... 
AIDll ..... 

~ ·Hiii DllVll J ZA020 L ~\. 'l'EL lllllE JL ,, '' 3 M~COIL t---
~i,.. 

A•) 
ILlt 111111 1L_ 

• 

Hit! COftl IUSS 
,, 

T116·1)C ;-......__.; 

+25V CONTIIOLLED 

Hltl UNIT Hit! UNIT Hlfl UNIT Hltl UlllT 
Hiii POS 110. AND BOARD CiJNM ICRG CONN BERG CONll Hitt COltl Hltl POS NO. AND BOARD CONll IERG CONN BERG CONN Hiii COllll 

SOURCE PAC£ PIN (Al·) DRIVr COHH BUSS (TB) SOURCF PAGE PIN (Al-) DRIVf CO"~ 111155 (Tl) 

I • ZA020 AID13 A-I A-2 69 - ZAOZO Fl 813 D•) D-lt 
TB6· I 3C T116·81 

3 • l.AOZO AIOI I A-It A•) 71 - ZAOZO Fl 111 D-6 D-5 

5 • ZA020 Al E 13 A-5 A-6 73 - ZA020 FICl3 D-7 D·8 

7 • ZAOZO AIEI I A-8 A-7 
T116-I )A 

75 • ZAOZO FICI I 
T116·7C 

D·IO D-9 

9 - z~ozo BIAI) A·9 A-10 17 - ZAOZO FIOI) 0-11 D· IZ 

11 • ZA020 81AI I A·IZ A· II 
T116•1)11 

7~ • ZAC.20 o-11t D•I) 
Tll6·7A 

~ FIOl I 

I) • ZA020 Bl Bil A·I J A-14 81 • ZAOZO FIE ll D-15 0-16 

15 • ZAOZO A-16 
T116·12C 

83 • ZAOZO D-18 
Tll6·71 

Bl Bii A-15 FIEI I 0-17 

17 • ZAOZO BICI) A-17 A-18 BS - ZA020 GIAIJ 0•19 D-20 

19 • ~AOZO 
Tll6•12A 

87 - ZAOZO 0-21 
T86·6C 

I 
BICI I A•ZD A-19 lilAI I D-22 

21 - ZAOZO 81 DI) A·Z I A•Jl 119 • ZAOZO HIAI) E·I (·2 

2) • ZAOZO 
Tl6-111 

r-lt 
T116·6A 

11011 1-z I· I 91 • ZA020 IUA 11 £· J 
25 • ZA020 CIAI) 1-J 1-4 9J • lAOlO Hiii) E·S r-6 

2 7 - l.A020 Tl6-llC 'S • lAOlO [•8 "'"'' CIAI I .. , l•S Hiii i f-7 

29 - ZAOlO ClllJ 1·7 1-1 97 • ZAOl\1 HICI I f-9 [• 10 

JI • .'.AOlO Clltl 1-10 
Tl6-llA 

9'f • tAOZO f • 11 
Tl6·SC 

1-9 HICI I f •II -
B - !AOZO C ICI) 1-1.1 1-12 101 • lAOLO 11101) f-1 J (•tit 

)5 - lll020 CIC II 1-1' l·I) 
, ...... 

10J . umo HIDI I f-16 f·IS 
Tl6-!IA 

J7 • ~AOlO CID I) l•IS 1-16 105 · IllOlll Hlfl) [•17 (· 111 

39 - Z.A020 CI DI I 1-18 
Tl6-IOC 

(·20 (-19 
T116·SI •·•1 101 • ZA<no "' E 11 

41 • ZM20 Cl EI) 8-19 1·10 10' • lAOl.0 JIAI) (•21 r-22 

ltJ - ZA020 1-22 '"·IOA 
111 • ZAOtO JIAI I F-2 f-1 

TB6·4c 
C IE II 1·21 

45 - ZA020 OIEI) C·I c-1 111 • lA020 JICIJ F•) F-li 
lt7 • ZA020 c-lt c-J 

Tl6·1Cll 
F·6 

Tll6•1ia 
DIE II I IS • ZA020 JI Cll F-5 

49 • ZA020 £1AI) c-s c-6 Cl 7 • lAOZO JIDIJ f-7 r-8 
SI - ZA020 EIAI I c-a C·7 

Tl6·9C 
119 • ZA020 JIDll f•IO F•9 

Tll6-lil 

5) • ZA020 EIBIJ C-9 C•IO 111 - ZA020 Jl£1J F-11 F·IZ 

55 • ZAOZO E 1811 C· 12 c-11 
Tl6·9A 

11) • ZAOZO JI Ell F·~ F-1) 
Tl6•JC 

57 - ZA020 EICIJ t-13 c-14 11~ • lAOZO KIAi) F•IS F•l6 , .. ,. ., Tl6·M 
59 • ZA020 EICI I c-16 C·IS 117 • ZMZO 11.IAll F·l8 F-17 

61 - ZA020 EIDIJ c-11 c-18 11' • ZAO 0 II.Ill) F•lt F·ZO 

6l - ZA020 EIDI I c-20 C-19 
Tl6•1C 

I JI • ZAO!f_ II.Ill I F-22 F·21 
Tl6·JI 

65 - ZA020 EIEIJ C-11 t-22 

67 • ZA020 EIEll o-z D-1 
, .. 

.. THIS OOCUMl!NT II l'HE "ltOl'FltTY 0' 111111. ITS USIE IS AUTHOltllEO ONlY l'Olt 
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,U MOD Il 
t----i 

N ZM 10 -HHR DAVI! 2 G02 ECHO 

0 ZAOIO -Httl l)RVR 4 J02 CHECK 

'N 
ZAO I 0 -HHR OR\'R 6 GO) CARD 
ZAOIO -HHR DRVR 8 G04 

rt' ZAO 10 -Httl DHVR 10 J04 
ZAO 10 -H1111 ORVR 12 GOS 

0 ZAOIO -Httt ORVR 14 J05 ,.... ZAOIO -Httl DRVR 16 G06 
ZAO I 0 -Httl ORVR 18 J06 

:r ZAO 10 -Httl ORVR 20 G07 
ZAO 10 •HHR tlRVR 22 J07 .,....._ ZAOIO -HHR ORVIi 11; GOS 
ZAOIO -Httl DRVR 26 G09 
ZAOIO -HHR ORVIi 28 J09 
ZllO 10 -HHR DRVR )0 GIO 
ZAO 10 -HHR DAYA 32 JIO 
ZAO 10 -HHR ORVIi )4 GI I 
ZAO 10 -Httt DRVR )6 JI I 
ZAO I 0 -HHR DRVR 38 Gl2 
ZAOIO -HHR ORVIi 4o J12 
ZAOIO -Hltl DRVR 41 Gil 
ZAO I 0 -Httt ORVR 44 JI) 
ZAO 10 -HHR ORVR 46 1{)2 
ZAO 10 -HHR DRVR 48 POZ 
ZAOIO -HHR DRVR 50 I()) 
ZAOIO -H1111 DRVR 52 1{)4 

ZAOIO -HHR ORVIi 54 P04 
ZAO 10 -HHR ORVR 56 1{)5 
ZAO I 0 -Hiii DRVR 58 POS 
ZAO 10 -HHR DRVR 60 1()6 
ZAOIO -H!f! DRVR 62 P06 
ZM I 0 -HP'll ORVR 64 ,-c7 
ZAOIO -Hlfl ORVR 66 P07 
ZAOIO •HHR DRVR 68 Kl8 
211010 -HP'll ORVR 70 !'09 
ZAOIO ·Htf< DRVR 72 P09 
ZAO 10 •HHR ORVR 74 HI!> 
ZAOIO ·HHR DRVI' 76 PIO 
ZAOIO -HHR DR'r.1 78 HI I 
ZAO Ii) ·HHR ORVIi ~ Pl I 
ZAO 10 -HHR OllVI' 8Z MIZ 
ZJ\010 -HHR ORVIi Bit "z 
ZAO 10 -HHR DllYll 86 Ml) 
ZAO 10 -H"' ORVIi M ", 
ZAOIO •Hltl Oii"" 90 S01 
lAO I 0 ·H"' Oil VII 92 1102 

lADIO ·H• li">'ll 94 \0) 
14010 ·H• DRYll ,. --- Solt 
ZAO!O ·H~ DllYll ~8 --- ··-· lllllt 

ZAOIO ·t<'9 Oii"" 100 ------ ------ -- sos 
1AOIO ·t<"' DI'"" IOZ -----··------------ ~5 

~ 

ZAtllO ·Hltl [)R\111 101i ------ ---~-- . SQ(, 

ZAO I 0 •t<"' OR VII 106 -------- 006 
V.010 -Hltl DRVlt 108 ----- S07 
ZAOIO •Hl'P ORVIi 110 007 
ZAO I 0 -H>ft OR YR 11 Z sos 
ZAO I 0 -Httt DR YR 114 509 
ZAO I 0 •10~ DR VR 116 009 
ZAOIO -HHR DAVI' 118 510 
ZAO 10 -HHR DRVI' 120 UIO 
ZAO I 0 -HP'll DRVR 122 511 
ZAOIO ·HHR DRVR 124 Ull 
ZAOIO ·HHR DRVR 126 s 1 l 
ZAO I 0 -Hltl ORVIi 128 uu 
ZAO I 0 -HHR ORVIi 1)0 SIJ 
ZAOIO -Hltl ORVIi 1)2 UI J 
WKOIO +l'Oll llll 

ZAOlio -Cl05f COH'TAClOll 80, 
ZAO I 0 ...OT PR I lfT TI HE CHECK 11 J 

ZADJ5 .01 DOZ 
ZA0)5 .0) DOii 

ZAO)S +INITIATE Slt'LE lllllli RESET 007 
ZAOJO tttll~ER SAlt'LE 1111'.I 

Al-Ml 
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D06 ZAO)O fffAPKR ECHO llTN 

ll06 ·OUT lilll1 2·1t6 fT.11'.) 
ID7 •OUT GRI' ltS-glt (T ·".I 
ID9 •OUT GRI' 96•1JJ (T,11.) 
110 -M liltl' 95-IJI (T,I',) 
Ill -our GRI' 1t1-9J (T ·".I 
Ill -CM Giii' 1-'15 (T .I',) 
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u MOD II r·'+7o ~ 2 o~ l OG•C;~;o 
~ 

r---~ FEED 
0 THAU /TOP CARD CONNECTOR~ 

r'--cm lllUH AICM 

N CARD 1Al20 

~ 
ZA020 •Hl'll DRVR I 803 1123 112) ECHO 
ZA020 •Hltl DRVR ) 904 1124 1124 CHECK 

0 Z/1020 •Hltl ORVR s !105 wos was CARD 

,.._ ZA020 •Hl'll ORVIi 1---- 805 1125 1125 
Zll020 ·Hltl DRVR 9 007 ll07 W07 

:r ZAOZO •HPfl ORVIi II - 806 1126 1126 
ZA020 •Hl'll ORVIi IJ 810 11)0 W]O 

~ 
ZAOZO •HMR DRVR IS 006 l/06 ll06 
ZAOZO ·Hl'll ORVIi 17 808 1128 1128 
ZAOZO •Hl'll ORVR 19 809 1129 Wl9 
ZA020 ·Hl'll ORVIi ZI 012 Wl2 WIZ 
ZA020 ·Hltl DRVR ZJ D09 1109 W09 
l.AOZO ·Hit! ORVR ZS Dll 1111 1111 
ZAOZO ·Hl'll DRVR 27 91) wn II)) 
ZA020 ·Hl'll DRVll 29 DI] WI] WI) 
ZAOZO •Hltl DRVR JI GO] XZ] X2J 
ZAOZO •Hl'll ORV!l JJ GOZ X22 XZ2 
ZA020 ·Hltl DRVR 35 J04 xo4 xo4 
ZAOZO ·Hltl D~VR 37 G06 X26 X26 
ZA020 ·Hltl ORVIi 39 G04 X24 xz4 
ZAOZO ·Hl'll ORVIi 41 J05 X05 xos 
ZAOZO •Hltl DRYR 4) J06 X06 X06 
ZAOZO ·Hl'll DRYR 45 JIO XIO XIO 
ZAOZO ·Hltl D!\VR 1+7 J07 X07 X07 
l.11020 ·Hl'll OR \/II '69 cos X28 X28 
ZA020 •Hltl ORVR 51 JIZ XIZ XIZ 
ZA020 •Hltl DRVR SJ J09 X09 X09 
ZA020 ·Hl'll DRYR 55 J II XII XII 
ZA02 0 ·Hl'll ORVIi 57 GIO X]O XJO 
ZA020 •HHR DRVR 59 Gf 3 XH OJ 
ZAOZ:> ·Hl'll DRYR 61 JI) XI) XI) 
ZA020 ·Hit'! DRYR 63 GIZ X]Z X32 
21\0~0 -Hl'll ORYR 65 l'Cl] Y23 Y2) 
ZAoio -Hit'! ORVIi 67 POZ YOZ YOZ 
ZAOZO ·Hit'! OR\/R 69 1'05 YOS VOS SEI LOGIC lAIZO Foa DUTPllf PIM 
ZA02 o ·Hl'll DRYR 71 l'Cll+ yzft YZI+ 
ZA020 •Hltl DRVR 7l ICU YZZ YZZ 
ZA020 -HHR DRVR 75 IC>6 Y26 Y26 
ZAOZO •Hltl DRVR 77 l'Qli YOlt voli 
ZA020 •Hltl DRYR 79 "'5 Y>5 Y25 
ZA020 •Hltl ORVIi 81 1Cl8 Y19 YU 

ZAMO ·Hltl ORV'! 8) '01 yo7 Y07 
ZA020 •Hlfl ORVIi es '°°' y06 '°' ZAlllO ·Hltl ORVIi 87 Ill 0 uo oo 
ZACZO ·Hitt D'Vll 89 1Cl7 yl7 "1 
Zfo020 ·Hit' ORVIi 91 1'11 Yll yll 
VIO 2 O •111'11 t-R VII " '09 yo' '°' ZMZO ·11111' ORVIi 95 '" Yll YI I 
ZA020 •Hltl ORVIi 97 "" yJ I "' ZA~ZQ ·Hltl oi.Vll 99 "11 yll oz 
ZA020 ·Hit' ORVR 101 "' "' YI) 

ZAOZO ·Hltl DRVR 10) SO) tu 1J J 
ZA020 •Hltl ORVIi 105 soz ru 111 
ZA020 •Hltl DRVR 107 UD1 zoz. 101 
ZA02 0 ·Hltl DR VII 109 sos t1S Z25 
ZAOZO •Hl'll DRVR 111 U05 [05 zos • ZA02 0 ·Hltl DR VR 113 uo1o loll zoli 
ZA020 ·Hl'll DRYR 115 507 117 l2'1 
ZA020 ·Hltl DRVR 117 UD6 ro6 Z06 
ZA020 ·Hitt DRVR 119 506 126 126 
ZA020 ·Hltl DRYR 121 U07 101 101 
ZA020 •Hltl DRVR 123 508 Zll zu 
ZA02 0 ·'fltt DRVR 125 U09 109 109 
ZA020 ·Hltl DRYR 127 \10 no no 
ZA02 0 ·Hitt DR VII 119 Ult tit Zll 
ZA020 •Hitt DRVll IJI UIO llO 110 

Al•L2 Al•HI 

,. 
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"" DESIGN SHT OF N 
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I~ 
...1 L 4 7 0?22q l LOGIC;;~~ 0 

I~ 
=1 ~ I S21 I MOD I -II 
~ 0 ,.._. COMPONENT PART NUMBER DESCRIPTION FUNCTION LOGIC PAGE J .:t Cl, C2 r;zc;zsoq BUF CARRIAGE MOTOR ZA070 -
J er;, C& i;2c;2a10 IOUF BELT MOTOR ZA071 

C7 r;2«;2740 IOOK UF FILTER CAP ZZ020 

] CIO 21704& .024 UF EMITTER ZAOBO 

-1 DI ?6q64q ZENER DIODE +24V CLAMP . ZZ020 

J D2 ol5'3c;1f DIODE ASM-AM SUPPRESSION DIODE ZZ020 

J 
El 180'37q'3 TRANSDUCER PRINT EMITTER (PSS) ZAOBO 
E2 6808527 LED/PT ASSEMBLY BELT EMITTER ZA082 
E'3 6808527 LED/PT ASSEMBLY CARRIAGE EMITTER ZA082 

.I 
E4 1812'301 LED/PT ASSEMBLY PAPER MOTION SENSE ZAOBI 

J Kl 2410111 RELAY +25 V CONTROLLED ZZ020 

I LI -bb 1800796 HAMMER COIL HAMMER ACTUATE MOO I ZAIOO 

J 
U-1'32 180Q7q6 HAMMER COIL HAMMER ACTUATE MOD II ZAI 00-ZAI 10 
Ll'3~ 1812t)47 COIL MAGNET PAPER CLAMP ZAOBI 

~ J Ml 470'32'37 DC MOTOR CARRIAGE DRIVE ZA070 

J 
M2 41'38'36"3 DC MOTOR RIGHT RIBBON DRIVE ZA070 
M"3 18160"39 DC MOTOR BELT DRIVE ZA071 

, M4 4118'3b'3 DC MOTOR LEFT RIBBON DRIVE ZA071 

-1 M«; 470'3240 AC MOTOR C 200V) FAN t;0/60 HZ YFOOI 
Mc; 470'3241 AC MOTORC208-240V) FAN t;Q/60HZ YFOOI 

Pl , P2, P4,P6 9 POS CONN CARR, RIGHT AND LEFT RIBBON, BELT MOTORS ZA070-ZA071 
P'3, pi; 2 POS CONN PAPER CLAMP, BELT EMITTER ZA081-ZA080 -· P7 '3 POS CONN LOGIC GATE FAN YFOOI 
PS 16 POS CONN OPERATOR PANEL ZA002 
pq 4 POS CONN PAPER HOLE SENSE ZA081 
Pl'3 ~ POS CONN IMPRESSION CONTROL POT ZA080 

I -

" THIS DOCUMENT IS THE PROPERTY OF IBM. ITS USE IS AUTHORIZED ONLY FOR 
RESPONDING TO A REQUEST FOR QUOTATION OR FOR THE PERFORMANCE OF WORK 
FOR IBM. ALL QUESTIONS MUST BE REFERRED TO THE IBM PURCHASING DEPARTMENT. 
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CHECK LAI b MAY77 C:l.Af>SlrlC:A.Tl<lN MUST CONFORM TO ENG SPEC DEVELOPMENT NO LOGIC PG NO t---
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COMPONENT PART NUMBER 

Al, R2, A~, Alt 61Q2q2 
Rc;,R6 r:;&1 c;97q 
R7, RS', Rq, RIO c;&1r;loq 
Rll, Rl2 C)b1c;111 
Rll '507 t 42 
Rl4, Ric; r:;o1 r;~oq 
RI& 5b I c; c;qz 
R20 21646'5 
RZI I Bl oq70 

c;211 

OE SC RI PTION 

1oon 1ow 

Ltfl '50W 
1n c;ow 

1r; o c;ow 
1oon 2c;w 

1n r;ow 
2on c;ow . . 

7.'5K l/4W 

2'5K 

l•.ft.pT f111111\ 

MOD I - II 

· FUNCTION 

RIGHT, LEFT RIBBON MOTOR 

BELT MOTOR 
RIGHT, LEFT RIBBON MOTOR 
CARRIAGE MOTOR 
+25V NOISE SUPPRESSION 
CARRIAGE MOTOR 
LO'WER PA0 ER CLAMP 

BELT EMITT~R NOISE SUPPRESSION 
IMPRESSION CONTROL POT 

1· .. • ·. • 

470'32,0 ZZOl I 

LOGIC P.'.\GE 

ZA070 -ZAO"'I 

ZA07! 

ZA070-V.071 
ZAC70 
ZZ020 
ZA'J70. 
ZA~GI 

ZAOGO 
ZAOP,O 

SI.A.I l 3(o~ '7'<!0 sw,r.:u 
SW2 1r;aq401 SWITCH 

I 

powr,;:. 0/\.1/0fF 

END OF FORMS 
Yr:c o L 

ZAOSO 

I ¢::· 1 

SW1 1:)6160~4 SWITCH 
sw1t, swc; c;r;76617 SWITCH 
SW6 nea20 SWITCH 
SW C.E. 7l6827 SWITCH 
SW7 r;r:;ql4~8 SWITCH ASSEMBLY 

TB! 20 POS 

THROAT INTLK 

RIGHT, LEFT RIBBON REV 
blB L.P.I 

CE BELT, CARR, RIBBON, PAPER CLAMP 
OPERATOR PANEL 

DC POWER (LOGIC GATE) 

2A080 
ZM70-ZA071 

ZAOOZ 
z .\~j(Jl 
ZA002 

Z2020 

I 
i 
I 

I 
I 
I . . 
i 
l 

TB2,TBl B POS 
T04 B POS \ 

RIBBON MOTOR C POWER PLATE> 
BELT EMITTER <BELT LED) 

7 •r,7n Z"'~71 ., ... ,.- 1 ,_J,J,...,, t.;- . MU , •.. .'1..1£:,:; 

Zt. 081. 1' 
rec; B POS CARRIAGE EMITTER (CARR LEO) 
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SECTION 19: FUNCTION WIRING AND TIMING DIAGRAMS 

SECTION CONTENTS 

•This section contains the following 5211 Printer Function Wiring and Timing Diagrams: 

PAGE PART NUMBER TITLE 

19-010 8324058 Belt Motor Control Diagram 

19-015 8324059 Belt Motor Control Timing 

19-020 8324060 Print Subscan (PSS) Timing 

19-025 8324061 Belt Motor Control Logic 

19-030 8324062 Carriage Motor Control Diagram 

19-035 8324063 Carriage Motor Control Timing (6/LPI) 

19-040 8324064 Carriage Motor Control Logic 

19-045 8324065 Carriage Motor Stop Logic 

19-050 8324066 Ribbon Motor Control Diagram 

19-055 8324067 Ribbon Motor Control Timing 

19-060 8324068. Ribbon Motor Control Logic 

19-065 8324069 Hammer Control Diagram (Model-1) 

19-070 8324070 .Hammer Control Diagram (Model-2) 

19-075 8324071 Hammer Control Timing 

19-080 8324072 Hammer Control Logic 
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Preface 

This Parts Catalog (PC) contains listings and illustrations 
of all replaceable assemblies, subassemblies and. detail parts 
released on or before February 1, 1978 .. 

This Parts Catalog is Section 20 of the 5211 Maintenance 
Information Manual and uses 20 as a prefix for page 
numbering. 

Second Edition {March 1978) 

This is a major revision of, and obsoletes, 8124-0139-0. 

Changes that affect this catalog are made periodically; any such 
changes will be reported in subsequent revisions or Technical Newsletters. 

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

This manual has been prepared by the IBM System Products Division, 
Product Publications, Dept. KlO, P.O. Box 6, Endicott, N. Y. 13760. 

A form is provided at the back of this publication for reader's comments. 
If the form has been removed, comments may be sent to the above address. 
Comments become the property of IBM. 
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FORMS GUIDE ASS SEE FIGURE 8 EMBLY-MODEL 1 

PAGE 20-022 
HAMMER UNIT ASS SEE FIGURE 7 EMBL y MODEL 2 

PAGE 20-024 

LOWER CLAMP 
SEE FIGURE 8 ASSEMBLY 

PAGE20-025 
POWER .PLATE ASS 
SEE FIGURE II EMBLY 

PAGE 20-031 

VISUAL INDEX 5 

TRI-LEVEL POWER 
SEE FIGURE 9A sHf'°"ET LY-NEW STYLE 
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TRI-LEVEL POWER 
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FIGURE· 
INDEX 

NUMBER 

1 -

- 1 
- 2 
- 2A 
- 3 
- JA 
- 3B 
- JC 
- 3D 
- 3B 
- 3P 
- 3G 
- 3H 
- 3J 
- 3K 
- 3L 
- 4 

- 4 

- 5 
- 6 
- 7 
- 8 
- 9 
- 10 
- 11 
- 12 

- 13 
- 13 
- 13 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 
- 19 
- 20 
- 21 
- 22 
- 23 
- 24 
- 2111 
- 25 
- 26 
- 27 
- 28 
- 2BA 
- 29 
- 30 
- JOA 
- 31 
- 32 
- 33 
- 33 
- 33 
- 33 
- 34 
- 35 
- 36 
- 37 
- 38 
- 39 
- 40 
- 41 

PART 
NUMBER 

11135002 
1815100 

120211 
9092 

56079 
1940 

559346€ 
311512 
22111e 

119 
1_8151 OS 
55931165 

22111e 
1090873 

257189 
850248 
2368119 

1808563 

1808564 

1304311 
9092 
1940 

36112 
3550 
6935 

36109 
55-;3114e 

4135007 

5576650 
5576652 
55766511 

58201 
185116 
833697 

5576666 
6 37133 

4138367 
38686 
6935 
3550 

236849 
68 08561 
41311960 

332620 
18 19764 

236849 
68085°68 
41311959 
11138390 
IJ13839S 
68 08566 

2368119 
56079 

4135007 
5576650 
5576652 
5576654. 

58207 
1es116 
833697 
120211 

9092 
191JO 

56079 
1815055 

UNITS 
PER 
ASM. 1 2 3 4 

FINAL ASSE!IBL1 

1 FIN AL ASSEllBLY, l'IODE1 1 
1 FINA! ASSE!IBLY,l'IODBI 2 

DESCRIPTION 

FOR :ILLUSTRATION SEE FIGURE 1 
1 • SCREW ,HEX HD-" 10-32 Y. D. 5DD LG 
1 • LOCKlfASffBR,SPLlT- ·0.1911 ID X 0.337 OD 
1 • LCCKllASRER,EXT TEITB- O. 204 ID X 0.410 0 
1 • 11 ASHER, FLAT- 0.192 ID lt 0.562 OD 
1 • G UlDB AS!l,UPPEll 
2 • SCR!ill,BD HD- B-32 X 0.375 LG 
2 • WASHER,FL- 0.170 I1: X O. 375 OD 
2 •• SCREll,l'll\CR FL CSK HD:. B-32 X 0.500 t.G 
1 •• GUIDE,UPPER 
1 • • COVER 
2 •• llASHER,FL- 0.170 It X D.375 OD 
2 •• LOCKIHSHER, SPLI'I- 0.168 ID X 0.296 OD 
2 •• NUT,REX- B-32 
1 •• TINSEL 
2 •• SCREll,BD RD-10-32 Y. 0.250 LG 
1 • !IECH1l!IIS!I l'Illl\L ASSEl'IBLt,llODEL 1 

POR DETAIL BREAIDOllR SEE FIGURE 3 
1 • l!ECHANIS!I PI!IAL ASSEllBLt,!IODBL 2 

FOR DETAIL BRIA!ltOll!I SEE FIGURE 3 
3 • SCRElf,StOTTED HEX HD 10-32 X 0.375 LG 
3 • LOCKWASRER,SPLIT- 0.1911 ID X 0.337 OD 
3 • llASBER,FLAT- D.19:t ID X 0.562 OD 
2 • SCllEll,SLOTTED HEX RC* 1/4-20 X 1. 500 LG 
4 • lfASBER,FL- 0.250 ID X 0.562 OD 
2 .• I.OCKllASHER,SPJ.lT- D.250 ID X 0.1193 OD 
2 • HUT,HEX- 1/11-20 
1 • OPEBlTOR PlBEL 

FOR DETAIL BREAKDOlll SEE FIGDRE 3A 
1 • COVER lSl'l,BLUE 
1 • COVER ASM,RED 
1 • COVER ASM,GREY 
1 • COVER ASM, YELLOW 
II •• SCREll,BD HD- 8-32 X 0.250 LG 
4 • • llASRER 
2 • • STRIKE . 
1 • COYER AS!! 
1 • SCREl,SEll REI HD- 10-32 X 0.465 LG 
1 • PLATE lS!I 
II • SCBEll,HEX HD- 1/11-20 X 0.500 LG 
4 • LOCKIASHER,SPLIT- 0.250 ID X 0.1193 OD 
IJ • WASHE!l,PL- O. 250 ID X O. 562 OD 
II • SCREW,BD RD- 10-32 J: 0.250 LG 
1 • S KlllT ASSE!IBLY 
1 • SKIRT 
6 • SCREll,BD HD- 10-32 X D.500 LG 
1 • CBAN!IEL 
3 • SCBl!ll,BD HD- 10-32 J: D.250 LG 
1 • SKIRT ASSE!!BtY 
1 • SKIRT 
1 • SEAL 
1 • SEAL 
1 • SEAL 
2 • SCREll,BD eo- 10-32 x 0.250 LG 
2 • LOCKUSBER,EXT TEETH- 0.2011 I:D I O.IJ10 0 
2 • COY.EB lSll,BLUE 
1 • COVER ASM, RED 
1 • COVER ASM,GREY 
1 • COVER ASM,YELLOW 
II • • SCRElf,BD HD- 8-32 X 0.250 LG 
II • • WASHER 
2 •• STRIKE 
1 • SCR.Ell,BEI RD- 10,..J2 J: O. 500 LG 
1 • LOCKUSBEB, SPLIT- 0.19Q ID X 0 .• 337 OD 
1 • USHER,FLAT- 0.192 ID I 0.562 OD 
II • LOCKllASBER, BIT TEETH- 0.20 ID X 0.111 OD 
1 • LOii.EB STRUCTURE lSSFllBLt 

1'0B DETAIL BBEAKDOIJ SBE PIGDBE 2 

A'J:T P'I 

20-005 
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DETAILO 
ROTATED 90° 

FIGURE 1. FIHIL lSSE!BLY. SHEET 2 OF ~. IIDEl JOS. 42-875£! LIST 1. 

FIGURE-
INDEX 

NUMBER 

1 - 112 
- 43 - 44 
- 45 
- 116 
- 47 
- 48 
- 49 
- 50 
- ~1 

- 52 
- :3 - 5311. - :11 
- 55 - 56 - 57 
- !:8 
- 59 
- 60 - 61 
- . 62 
- 63 
- 61l - 65 - 66 
- 67 
- 68 - 69 
- 70 
- 71 - 72 
- 73 
- 74 
- 75 
- 76 
- 77 - 78 
- 79 
- P.0 
- 81 - 82 
- 83 - 84 
- 85 - 86 - 87 

PART UNITS 

NUMBER PER 
ASM. 1 

41383116 1 . 
1304311 4 . 

9092 4 . 
1940 II . 

6808569 1 . 
1159e 4 . 
9092 II . 
19110 lj . 

413508 2 1 . 
4135127 2 . 

11598 II . 
9092 II . 
1940 Q . 

1919773 1 

I 

. 
11598 1 . 

19110 1 . 
9092 1 . 

5576fi38 1 . 
11598 2 . 
1156 90 2 . 
9092 2 . 

lj 13831l9 1 . 
2526535 2 . 

11s9e 9 . 
45690 9 . 

9092 9 . 
4138349 3 . 
1815113 1 . 
111303•n 1 . 
2526535 1 . 
11138347 1 . 

55766S 1 . 
32042 2 . 
11598 2 . 
9092 2 . 
1940 ?. . 

4, 38 371 1 . 
1159e 2 . 
9092 2 . 
19110 2 . 

1819763 1 . 
11s9e 2 . 
9092 2 . 
1940 2 . 
1940 2 . 

474405 2 . 
1815117 1 . 

FINAL AS~EM!!LY 

DESCRIPTION 
2 3 4 

DOOR ASP'! 
SCREW, SLOTTED HEY. HI 10-32 JI'. o. 375 LG ATT P'I 
LOCKWASHER,SPLIT- o. 1'14 ID JI'. o. 3 37 OD ATT PT 
WASHER,FLAT- o. 19 2 I! x o. 562 OD ATT PT . SKIRT ASl'I . NU1,HEY.- 10-32 A'IT P'I . LOCKWASHEB,SPLI'I- 0.194 ID Y. 0.337 OD ATT PT . WASHER,FLAT- O. 192 It x o.562 or ATT P'I . . PLATE . . PAD . . NUT,HEX- 10-32 AU FT . . LOCKWASHER,SPIIT- 0.1911 ID X o. 337 OD ATT P'I . . WA.SHER, 1'LAT- C.192 ID x 0.562 OD ATT PT . . BRACKET . NUT, HEX- 10-32 . WASHEB,FLAT- O. 192 Ill Y. o.562 or . LOCKWASHER,SPLI1- 0.1911 ID x o.337 OD . S'IBI KE . NUT, HEX- 10- 32 . iiASHER,f'L- o. 20 3 It x 0.1138 OD . LCCKWASHER,SPLI'I- 0.1911 ID x 0.331 OD . ClAf'lP . SEAL,72 INCHES LG . NOT,HEX- 10-32 . 11:'.SHER, FL- 0.203 ID l 0.438 on . LCCKWASHER,SPLIT- 0.1911 ID X o. 337 OD . CL!l.l'!P . GLASS . Sl!AL . SEAL, 72 I NCBES IG . DOOR 
COVER ASSE!IBLf, LEFT PliC RT 
SCREW, BD HD- 10-3 ~ J[ 0.375 LS ATT PT . llUT,llE:V:- 10-32 . LOCKWASHER,SPLI~- 0.194 ID x 0.337 CD . WASHER,FLAT- 0.192 IC X o.562 oc . !!RACKET . llUT,HEX- 10-32 . LOCKW!l.SBER,SPLI1- 0.194 ID x 0.331 CD . iASHER,FLAT- O. 192 It X o. 562 Ot . !!RACKET . NUT,HEX- 10-32 . LOCKWASHER,SPLI'I- 0.194 ID x 0.337 OD . WASHER,FLAT- 0.192 Ir. x 0.562 Ot . VASHER, FLAT- 0.19~ ID x 0.562 OD . PIN . COVER 

20-006 
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FIN!IL ASSEllBLY 

FIGURE- PART 
UNITS 

INDEX NUMBER PER DESCRIPTION 

NUMBER ASM. 1 2 3 4 

1 - BB 8330332 1 . PAD 

- 88A 911932 1 . LABEL 
- 89 4138 339 1 • . COVER ASll,TOP ATT PT 

-. B9A 3B6BE 6 . SCREll,HEX HD- 1/4 -20 X 0.500 LG ATT PT 

- 90 6935 6 . LOCK!IASRER, SPLIT- 0.2'50 ID X 0.493 OD ATT PT 

- 91 . 3550 6 . VASHEll,l!'L- O. 250 IC X O. 562 OD ATT PT 

- 92 2526535 2 . . SEAL,72 INCHES LG 

- 93 2526535 2 . . SEAL,72 INCHES lG 
- 94 2526535 2 . . SEAL, 72 INCHES LG 

- 95 11598 8 . . llU'I,KEX- 10-32 
- 96 9092 B . . tOCKWASHER, SPLI'l- 0.194 ID X 0.337 OD 

- 97 45690 B . . llASHER,FL- 0.203 It Y. 0.438 OD 

- 98 4138394 2 . . CLAl!P 

- 99 11598 6 . . llU'I,HEX- 10-32 
116 .- .100 9092 6 . . LOCKWASHER,SPLI'I- 0.194 ID x 0.337 OD 

-101 45690 6 . . liASHER,FL- O. 20 3 ID X 0. 438 OD 
-102 4138 345 2 . . CLAllP 
-103 2526535 2 . . SEU, 72 INCHES IG 

93 -1011 11138341 1 . . GLASS 
113 - 105 4138391 1 . . SEAL 

-106 438 552 2 . . SCREV,llACH BD HD- 4-40 x 0.750 tG 
-107 37913 2 . . HU'I,HEX- 0.375-16 
-108 8 48876 1 . . LATCH ASll, COVER 
-109 32042 2 . . SCREW,BD RD- 10-32 X 0.375 LG 
-110 9092 2 . . LOCKVASll'ER, SPLI i- 0.194 ID x 0.337 OD 

- 111 45690 2 . . liASHE!l,l!'L- 0.20 3 ID X O.IJ38 OD 
-112 6808521 1 . . BRACKET AS!! 
-113 413831111 1 . . CHA!l!IBL 
-114 4138 342 1 . . CHANNEL 
- 115 1113831J3 1 . . l!A'I 
-116 6808599 1 . . SEAL 
-111 4138340 1 . . COVER 
-118 5576670 1 . COVER AS!,RIGffT FRONi 
- 119 32042 2 . SCllEll,BD HD- 10-3 2 x o. 375 LG ATT PT 

-120 11598 2 . . NUT, HEY.- 10-32 
-121 9092 2 . . LOCKWASHER,SFLIT- 0.194 ID X o.337 OD 

-122 1940 2 . . WASHER, FLAT- 0.19:1 ID X 0.562 OD 
-123 4138311 1 . . BRACKET 
-124 11598 2 . . llUT,REX- .10-32 
-125 9092 2 . . tCCK:llASHER,SfLIT- 0.194 ID X o. 337 OD 
-126 1940 2 . . VASii ER, FLAT- O. 19:1 ID X 0.562 CD 
-127 1819763 1 . . BRACK:ET 
-128 11598 2 . . NUT,HEX- 10-32 
- 129 9092 2 . . lOCKVASRER,SPLIT- 0.194 ID X o. 337 OD 

-130 191JO 2 . . llA SHER, FLAT- O. 19~ ID X 0.562 OD 
-131 1940 7. . . llASHEB,FLAT- O. 192 ID X 0.562 OD 

DETAIL 8 -132 474405 2 . . Piii 
-133 1815119 1 . . COVER 

ROTATED 180° AND TILTED UP 

9V"" 119 

i @) 
<:::.~ 133 ~ ,,.7\ ................. /..-

~ 123 ............ 7 / 

i /\ '122 .............. 

121 
120 ~128 

v12s 
127 I 

125 jl26 ~:;:,_~O 
124 \ ///<j,) ...... .................. ~ 
~:. '. ._-131 ...... ......,,,,,,,, 

t--132 

FRONT VIEW DETAIL. 
ROTATED 90° 

l'I:GOR_.I! 1. F:IIAL ASSJ!!IBL!. SRBBT 3 01' 5. UDBX IOS. 88-133. SEE ·U:ST 1. 

20-007 



134 

VIEW 8 

VIEW . 

REAR VIEW 

1498 
149C 

1490 

. 0 149F DETAIL 1496 
ROTATED 90° 

i49E 

148 
j49 
149H 

DETAIL O 
ROTATE 18Q0 

FIGURE 1. FIHlL ASSEllBLI. SHEET 4 Of 5. IHDE! ROS. 134-205. S!! LIST 1. 

163 
164 

~~ 

l!S8A 

I SEE FIG. 9 ANO 9A I 

FIGURE­
INDEX 

NUMBER 

1 -1311 
-135 
-136 
-137 
-137ll 
-1378 
-137C 
-137D 
-137E 
-137F 
-138 
-138 
-139 
-1'10 
-11101 
-1111 
-1112 
-143 
-1114 
-145 
-1116 
-1117 
-148 
-1'18A 
-1119 
-1Q9A 
-11198 
-111'!C 
-1490 
-11198 
-1119F 
-1119G 
-1498 
-150 
• 151 
-152 
-153 
-1511 
-155 
-156 
-157 
-158 
-1581 
-159 
-159 
-160 
- 161 
-161A 
-162 
-163 
- 1611 
-165 
-166 
-167 
-1.68 
""169 
-170 
-17DA 
- 171 
-171 
-171 
-172 
-175 
-176 
-177 
-178 
-179 
-179ll 
-180 
-181 
-182 

- 183 

- 183 

-183 

PART 
NUMBER 

5576696 
38381 

9092 
19110 

6808593 
2180701 

1 304311 
9092 
1940 

11598 
680851E 
6808585 

1159€ 
9092 

56019 
19110 

10170 
337193 
322550 
322266 
317131 
210883 

6808579 
332620 

55766II1 
332620 

1993977 
2368119 

11703239 
357995 
15159E 

3811113 
1993937 
11138327 

2368119 
5576642 

1304311 
9092 
19110 

52528II1 
11115820 

56411 
25829511 
559311116 
11119618 

11598 
9092 

56079 
19110 

18117536 
1117102E 
18117532 
1471028 
322550 
7 40554 
317 310 
210883 

11703256 
55 i6677 
6808547 
5576679 

34512 
1E3755 

117 03232 
1 E6758 

1090873 
257189 
850065 

5576663 
151598 

4138338 

1819739 

4135130 

5576678 

UNITS 
PER 

FINAL ASSI!'ELI 

DESCRIPTION 
ASM. 1 2 3 4 

1 
2 
2 
2 
1 
1 
2 
3 
3 , , 
1 
II 
II 
1 
II 
2 
1 
2 
1 , 
2 
1 
2 , 
2 
1 
2 
1 
1 
1 
2 
1 
1 
2 
1 
2 
2 
2 
1 
1 
2 , 
1 , 
II 
II 
1 
II 
1 
3. 
1 
6 
2 
1 
1 
2 
1 
1 , 
1 
2 
1 
1 
2 
2 
2 
1 
1 
2 
1 

1 

• STRIKE 
• SCREll,FIL HD- 10-32 J 0.312 LG 
• LCCKllr..SHER,SPLIT- 0.1911 ID Y O. 337 OD 
• II ASHER, Ftr..T- 0.192 ID X 0.562 OD 
• COVER ASll 
• SCREW 
• SCREll,Sl-OTTED HEX ff[ 10-32 X O. 375 LG 
• LOCKllASHER,SPLIT- 0.1911 ID X 0.337 OD 
• llASHER,PLAT- 0.192 It X 0.562 OD 
• KUT,HEX- 10·32 
• TRANSFCRllER ASll- 50/60 HZ 
• TRANSFORllER As11- ~o HZ 
• NUT,HEX- 10-32 
• LOCKllASHER,SPLIT- 0.194 ID X 0.337 OD 
• LCCKllASHER,EY.T TEETH- 0.2011 ID Y. 0.410 0 
• II ASHER, FLAT· 0.192 ID X 0.562 OD 
•• SCREll,BD HD- 6-32 X 0.250 LG 
•• SHIELD,TERllINllL BOARD 6 POSITIOlil 
•• SCREW,BD HD- 6-32 Y. 0.500 LG 
•• STRIP,!IARKER,6 POS NOS. 
•• BICCK 
•• STUD 
• BRACKET ASll 
• SCREW,BD HD· 10-32 I 0.500 LG 
• OO'IlET ASll 
• SCREW,BD HD- 10-32 ! 0.500 LG 
•• JUll.PER ASll. 
•• SCREW,BD RD- 10-32 X 0.250 LG 
•• BRACKET 
•• OUTLET,CONV 115V EC HZ 
•• CLAllP 
•• SCREW,.PL CSK HD- E-32 X 0.312 LG 
•• JUllPER ASll 
• SWITCH ASll 
• SCBEW,BD HD- 10-32 ! 0.250 LG 
• BRACKET 
• SCREW,SLOTTED REX Ht 10-32 X 0.375 LG 
• LOCKllASBER, .~PLIT- 0.1911 ID X 0.337 OD 
• WASHER,FLAT- 0.192 It X 0.562 OD 
• CAPACITOR 
• BRACKET 
• SCREW, PL RD- 6-32 X O. 625 LG 
• LABEL 
• TRAllSFORll.ER AS!l,PERRO- 60 HZ 
• TBA llSFORllER AS I!, l'H<EC- 50 1IZ 
• llOT,HEX- 10-32 
• l.OCKllASHBR,SPLIT- O. 194 IO X 0.337 OD 
• LOCKWASHBR;EXT TEE'IH- 0.204 ID X 0.410 0 
• WllSBER,PLAT- 0.192 II X 0.562 OD 
•• CONNECTOR, 15 POSl:'IION 
•• COllTACT 
•• CONNECTOR 
•• CONTACT 
• • SCREW, BD RD- 6- 32 1! O. 500 LG 
• • STRIP 
•• BLOCK, 5 D'BL SCR Ell '!El!llillAL 
• • STUD 
• PLATE AS!! 
• LINE FILTER AS!! 60BZ 
• LINE FILTER 1511 60 BZ 6 POOT CORD 
• LillE FILTER ASll 50HZ 
• SC!lllll, BD HD- 8-32 X 0.375' LG 
• • LABEL 
• • PLATE 
•• SCREW,BD RD- 8-32 X 0.437 LG 
•• l.OCKVlSHER, SPLI'I- 0.168 ID X 0.296 OD 
• • NDT,BEX- 8-32 
•• PLUG BOTTOll-USED 011 68085117 FILTER ASll. 
•• COVER ,FILTER 
•• CLAllP 
•• CABLE ASli 50-60BZ 

FOR COllPOllEBT PARTS SEE PIGORE 12 
•• CABLE ASll 60HZ 

FOR COllPOllElfT PARTS SEB FIGURE 12 
• • CABLE ASll 60 HZ-DSfD OB 6808547 JILTER 

FOR COllPOllEllT PARTS SEB FIGURE 12 
•• CABLE lSfl 50BZ 

!ITT PT 
ATT PT 
ATT PT 
ATT P'I 
ATT PT 

ATT PT 
llTT PT 
ATT PT 
ATT PT 

ATT PT 
UT PT 
ATT PT 

HT PT 
llTT PT 
AT'l' PT 

ATT PT 

ATT PT 
ATT PT 
!ITT PT 
ATT PT 

ATT PT 

20-008 



PIRU. lSSH!!!L! 

FIGURE· PART UNITS 
INDEX NUMBER 

PER DESCRIPTION 

NUMBER ASM. 1 2 3 4 

1 POR COMPONENT PARTS SEE FIG ORE 12 
-184 '1862(i55 1 . . FILTER 
-185 4138414 1 . TRI-LEVEL POWER. SUPPLY 151! 60HZ 

- 11!5 4138420 1 . TBI-ll!YEL POllEB SUPFLY AS! 50 HZ 
FOR !>ETA IL BR :UICDOllN SEE F'.IG URE 9 

-185 5593U70 1 . TBI-LEyEL POllEB SUPPLY 50/60 HZ 
. FOR DETAIL BREUDOVN SEE FIGURE 9A 

-185A 38686 . SCREt1 1 HEY. HD- 1/4-20 X 0.500 LG 
-185B 6935 . L OCKill\SllER, SPLIT- 0.250 ID ·x 0.493 OD 
-18!;C 3550 . II ASHER, FL- 0. 250 Ill X 0.562 OD 
-186 5576671 1 . COVEB ASK 
-187 1 304311 2 . SCREll,SLOTTED HEX HC 10-32 X O. 375 LG ATT PT 

,-188 9092 2 • LOCKWASHER, SPLIT- 0.194 ID X 0.337 OD HT PT 

-189 1940 2 • llASHER,l'LAT- 0.192 It X 0.562 OD ATT PT 

-190 11598 2 . . NOT, Hl!X- 10-32 
-191 9091! 2 . . lOCK llASHER 
-192 1940 2 . . WA SHER, FLAT• o. 19, ID x 0.562 CD 
-193 41.38371 1 . . BRACKET ' 
-194 32042 2 . . SCRBll, BD HD- 10-3, x 0.375 LG 
-195 4138372 1 . . BBACICET 
-196 11598 2 . . NOT, BEX- 10-32 
-197 9092 2 . . lCCKllASHER,SPLIT• 0.194 ID X o. 337 OD 
-198 1940 2 . . II ASHEB, l'LJ\ T• O. 1.92 ID JI D.562 OD 
-199 1819763 1 . .. BRACKET 
-200 11598 2 ... NUT, H!X- 10-32 
-201 9092 2 . . lCCKllRSRER,SFLIT• O. 194 ID X o. 337 OD 
-202 1940 2 . . 11 l\ SHER, FLI\. T• O. 192 ID JI 0.562 OD 
-203 1940 2 . . llASHEB,FUT- O. 192 ID X 0.562 OJ: 

·-204 474405 2 . . PYR 
- .:<OS 4138355 1 . . COYER 

20-009 



DETAIL. 8 

9 
226 

REAR VIEW 

222 

r 230 
229 

228 

223 

@ 
246 

• 

.--241 

.._242 

239 f--243 
238/~,,.,,......., ~ 

237~\ I '...._....,,.,,,..."" 
. 240 

DETAIL . ,_,_ 244 

ROTATED l&O• f"- 245 

PIGU ~I 1. UHL ISSl!BL!. SBHT 5 or s. lll>IX sos. 206-2116. Sii LIS! 1. 

FIGURE-
INDEX 

NUMBER 

1 -206 
-201) 
-208 
-209 
-210 
-211 
-212 
-213 
-214 
-215 
- 216 
-217 
-218 
-219 
-220 
-221 
-222 
-223 
-2211 
-225 
-226 
-227 
-·228 
-229 
-230 
-231 
-232 
-233 
-2311 

222 -235 
-236 
-237 
-238 
-239 
:..240 
-2111 
-2112 
-2113 
-244 
-2115 
- 246 

PART UNITS 

NUMBER PER 
ASM. 

4138353 1 
13011311 II 

9092 II 
1940 4 

1159€ 3 
9092 3 

45690 3 
4138350 1 

1 n2ee 2 
848876 1 

11598 9 
9092 9 

115690 9 
41383119 1 
1815113 1 
4138391 1 
252653~ 1 
2526535 2 
4138352 1 
4138351 1 
413834f 1 
557667 2 1 

130434 2 
9092 2 
19110 2 

11598 2 
9092 2 
19110 2 

4138371 1 
320112 2 

4138372 1 
11598 2 

9092 2 
1940 2 

181976'.! 1 
11598 2 

9092 2 
19110 2 
1940 2 

4741105 2 
11138355 , 

FINAL ASSEllBLI 

DESCRIPTION 
1 2 3 4 

• DOOR ASll 
• SCREll,SLOTTED HEX HD 10-32 ! 0.375 I.G JITT PT 
• LCCKllASHER,SPLIT- 0.1911 ID X O. 337 OD ATT PT 
• ll AS RER, PLAT- 0.192 ID X 0.562 OD ATT PT . . NOT ,HEX- 10 •32 . . LOCKll llSHER • SPLl: 'I- O. 194 ID X 0.337 OD . . llASHER,FL- 0.203 II X 0.1138 OD . . CLJlllP 11511 . . . SCREW . . • LATCH 11511,COVl!!ll . . llU't,HEX• 10·32 . . LOCKll ASHER• SPtI '.l- 0.1911 ID 1. 0.337 OD . . WASHER,FL- 0.203 It X 0.438 OD . . CUllP . . GIA SS . . SEAL . . SEAL,72 INCHES IG . . SEAL, 72 INCHES tG . . l!A'[ . . l!l\T . . DOOR 

COVER l\Sl!,LEPT REAR 
• SCREW,SLOTTP.D HEX Ht 10-32 X O. 375 LG JITT PT 
• LOCKllASHER,SPLIT- 0.194 ID Y 0.337 OD UT· FT . llASHER,PLAT- 0.192 It! 0.562 OD ATT PT . . NOT, HEX- 10-32 . . lCCKWASHER,SPLIT• O. 194 ID X O. 337 OD . . llllSHER,PLllT- 0.192 ID X 0.562 OD . . BRACKET . . SCREW• BD HD- 10-34 X 0.375 LG . . BRACKET . . NOT, HEX- 10-32 . . lOCKllASHER,SPLIT- 0.1911 ID X 0.337 OD . . llllSHER, PLll T• O. 192 ID X 0.562 OD . . BRACKET . . NUT, HEX- 10-32 . . lCCKllASHER,SPtIT· 0.1911 ID X 0. 337 OD . . lfl\SHER,PLAT- 0.194 ID J 0.562 OD . . llASHER,PLJIT· O. 192 Ill X 0.562 Oil . . PIN . . CC VER 

20-010 
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PIGOBI 2. LOHR STBIJCTOI! lSSEllBLY. SRBJl'f 1 OF 2. IIDEI IOS. 1-115. Sii LIST 2. 

FIGURE· 
INDEX 

NUMBER 

2 -

- 1 
- 2 
- 3 
- II 
- 5 
- 6 
- 7 
- 8 
- 9 
- 10 
- 11 
- 12 
- 13 
- 111 
- 15 
- f6 
- 17 
- 18 
- 19 
- 20 
- 21 
- 22 
- 23 
- 211 
- 25 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 311 
- 35 
- 36 
- 37 
- 38 
- 39 
- 110 
- 111 
- 42 
- 113 
- 44 
- 45 
- 116 
- 47 
- 48 
- 119 
- so 
- 51 
- S2 
- , S3 
- 511 
• SS 
- S6 
- 57 
- 58 
- 59 
- 60 
- 61 
- 62 
• 62A 
- 63 
- 64 
• 64A 
- 65 
- 66 

- 661 
- 668 
- 66C 
• 66D 
- 6611 
- 66f 

PART 
NUMBER 

1815055 

11598 
3211 

736860 
1819767 
101176~ 

58207 
2368119 

"111311996 
320112 
1156Cj0 
56079 
45690 
9092 

1159€ 
5576616 

222696 
111311987 
111311990 
111311991 

311512 
111311992 

2 36811S 
41311995 
413836!! 

13011311 
9092 
19110 

833616 
833618 
21•une 
8 33617 
236849 
8536311 
13011311 

9092 
1940 

1819762 
1301J311 
. 9092 

191JO 
IJ135028 

13011H 
9092 
191JO 

18 19771 
13011311 

9092 
19110 

1819770 
10170 

2132050 
317227 
1301'311 

9092 
191JO 

IJ13837C 
3960 

255939 
120 211 

9092 
19110 

S6079 
518611 

34512 
55901 

S733161 
251759 

1819740 

11135()81 
58207 

599557 
599557 

4703241 
4703240 

UNITS 
PER 
ASM. 

REF 

4 
2 
2 
1 
2 
2 
3 
1 
2 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
6 
2 
3 
1 
1 
2 
2 
2 
2 
1 
1 
1 
2 
1 
6 
6 
6 

" 2 
2 
2 
1 
6 
6 
6 
3 
6 
6 
6 
3 
2 
1 
1 
3 
3 
3 
1 
4 
4 
1 
1 
1 
1 
1 
1 , 
1 
2 
1 

1 
2 
2 
2 , 
1 

LOllER STRUCTURE ASSEllBLY 

DESCRIPTION 
1 2 3 4 

LOWER STRUCTURE ASSE~EIY 
fOR NEX'I' HIGHl'R llSSEllBLY SEE FIGURE 
FOR ILLUSTUTICII SU: FIGURE 2 

• lllJT 1 !1EX• 10·32 
• llASR!!R 1 PL- 0.193 11: X O. 750 OD 
• SPRING 
• FRONT GUIDE ASll 
• SCR'EW 1 Cl\P 1 SOC HD· 10-32 X 1/2 LG 
• SCREll,BD RD· 8·32 X 0.250 tG 
• SCREll,BD RD- 10·3' X 0.2!!0 LG 
• LEFT GUIDE 
• SCRFi,BD RD• 10-3~ l! 0.375 l.G 
• llASHER,PL~ 0.203 ID ! 0.438 OD 
• LOCKlll\SllER,ll:":T TEl:'IB- 0.2011 ID '.!'. 0.1110 0 
• llASH~R,FL- O. 203 ID X O. 1138 OD 
• LOCKllASHER,SPLIT• 0.194 ID X 0.337 OD 
• NO~,llP.X- 10-32 
• REl\ll GIJIDE !I.SI! 
• BEABillG 
• GIJIDE 
• LEFT CHANNEL JISll 
• R IGBT CHAlllll F.L A Sii 
• SCREW,BD HD- 8•32 X O. 375 LG 
• RAIL . 
• SCREV,BD HD- 10-32 X 0.250 LG 
• RIGHT GUIDE 
• BRACKET 
• SCREll,SLOTTED HEX RD 10-32 X 0.375 LG 
• LOCKilASllEll,SPLIT- 0.1911 ID X 0.337 OD 
• II ASHER, FLAT· O. 19 :t ID X O. 562 OD 
• STUD 
• LATCH 
• SPBING 
• Blll\CKET 
• SCREW, BO RD- 10·3 2 '.!'. O. 250 LG 
• PLATE 
• SCREll,HE! HD- 10•32 X 0.375 LG 
• LOCKllllSHER, SPLIT• 0.1911 ID X 0.337 OD 
• VlSHER,FLAT• 0.192 II X 0.562 OD 
• HINGE 
• SCBEll,HEX HD- 10-32 X O. 375 LG 
• LOCKWASRER,SPLIT- 0.194 ID X 0.3J7 OD 
• llASHEB,FLAT- 0.192 It x · o.562 OD 
• STOP 
• SCREW,RE! HD· 10-32 X 0.375 LG 
• LOCKWASBEll,SPLIT- 0.194 ID X 0.337 OD 
• WASHER,PLAT• 0.192 II : X 0.562 OD 
• BRACKET 
• SCREll,HEX HD• 10•32 X 0.375 LG 
• LOCKllASHER,SPLIT- 0.194 ID X 0.337 OD 
• VASHER,FLAT• 0.192 II X 0.562 OD 
• BRACKET 
• SCREil,IID RD- 6-3 .2 X 0. 250 LG 
• I.ITCH 
• GBCl!llET 
• SCBEll,HEX HD- 10-32 ll o.375 LG 
• l.OCKllASHJ!:B,SPLIT- 0.194 ID X O. 337 OC 
• WASHER, FLAT· O. 19 2 ID X O. 562 OD 
• BBJICKET . 
• NUT,BEX- 1/11·20 
• SCBEll llSll,DOOR 
• S CB !11 1 HEX HD- 10• 32 lf 0. SOO LG 
• LOClllllSHl'!ll,SPLIT- 0.194 ID X O. 337 00 
• WASHER,PLAT· 0.19~ ID 1 0.562 OD 
• LOCKllSHER,EXT TE!~B- 0.204 ID X 0.410 0 
• JOllPER ASll 
• SCBEll,BD HD· 8•32 X O. 375 LG 
• LOCKllASHER,EXT TEEtB- 0.176 ID X .381 OD 
• JDllPER 
• BI!IG,RET• 0.1180 ID 1 0.91JO OD 
• LOGIC CHASSIS ISS!ll!LY 

FOB DETJIIL BIEIKDOIN SEE FIGURE 10 
• PLATE 
• SCREW, BO HD· 8•32 X 0.2SO u; 
• SEAL 
• S !-AL 

1-115 

• FAN,208/230V 50/60HZ AND 220/23SV 50/60HZ 
• FAN,200V S0/60RZ 

ATT l?T 
AT? P'! 

l'!T FT 
ATT PT 
ATT PT 

UT PT 

P.TT PT 
UT PT 
ATT PT 

UT PT 

ATT P'I 
A'XT PT 
ATT P'! 

ATT PT 
HT l'T 
&TT PT 

~TT PT 
ITT PT 
AH PT 

l\TT PT 
ATT PT 
ATT PT 

UT PT 

ATT PT 
l'fT PT 
ATT l"l' 

lTT l'T 

UT l'T 

20-011 
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FIGURE 2. LOWER STBIJCTIJR! ASSEl!BLY. SRBBT 1 01' 2. IllDE1 lfOS. 1-115. SEE U:ST 2. 

FIGURE­
INDEX 

NUMBER 

- 66F 
- 66G 
- 66H 
- 66J 
- 66K 
- 67 
- 68 
- 69 
- 70 
- 71 
- 72 
- 73 
- 74 
- 75 
- 76 
- 77 
- 78 
- 79 
- 80 
- B1 
- 82 
- 83 

- 84 
- 85 
- 86 
- 87 
- 88 
- 89 
- 90 
- 91 
- 92 
- 93 
- 94 
- 95 
- 96 
- 97 
- 98 
- 99 
-100 
-101 
-102 
-103 
-104 
-106 
-107 
-108 
-109 
-109 
-110 
-111 
-112 
-113 
-114 
-115 

PART 
NUMBER 

21721 EE 
3 22555 
257986 

6364 
257187 
8 33616 
214438 
833618 
83361'7 
236849 
8536 Jq 
38686 

2 25532 
130 4 34 

9092 
1940 

4135083 
130434 

9092 
1940 

41383611 
1819731 

32042 
311512 

18197 33 
120211 

9092 
1940 

56079 
856575 

4138396 
523022 

5576637 
130434 

9092 
19110 

55931118 
1304311 

9092 
28692 
58207 
55901 

676748 
55901 

255939 
236849 

11138397 
55S34611 
4138389 
55'76640 
856575 
350830 
350830 

11138326 

UNITS 
PER 
ASM. 

2 
4 
4 
11 
4 
2 
1 
1 
1 
2 
1 
11 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 

4 
2 
1 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
1 
1 
3 

l\R 
AR 

1 
2 
1 

AR 
AR 

1 

LOWER STRDCTURF ASSEftBLY 

DESCRIPTION. 
1 2 3 4 

• GOARD 
• SCREW,!'IACH RH 6-32 X 2-1/11 LG 
• WASHER,FL- O. 156 Ill ;: O. 312 OD 
• LOCKWASHER, SPLIT- 0.141 ID X 0.253 OD 
• NUT ,HEX- 6-32 
• STUD 
• SPRING 
• LATCH 
• BRACKET 
• SCREW,BD HD- 10-32 X 0.250 LG 
• PLATE 
• SCREW,HEX HD- 1/4-2C Y 0.500 LG 
• HI !IGE AS!! 
• SCREW, HEX HD- 10- 32 X O. 375 LG 
• LOCKWASHER,SPLIT- 0.1911 ID X 0.337 OD 
• iASRER,FLAT- 0.192 ID X 0.562 OD 
• BRACKET 
• SCREW, HEX HD- 10-32 X 0.375 LG 
• LCCKWASHER,SPLIT- 0.194 ID X 0.337 OD 
• WASHER, FLAT- O. 192 ID X 0.562 OD 
• BRACKET 
• POWER PLATE ASSE"BLl 

FOR DETAIL BRUlltCWN SEE FIGURE 11 
• SCREW, BD HD- 10-3 2 X O. 375 LG 
• SCBEW,BD RD- 8-32 X 0.375 LG 
• COVER 
• SCBEW,BEX HD- 10-32 X 0.500 LG 
• LOCKWASHER,SPLIT- 0.194 rn x 0.337 OD 
• WASHER,FLAT- 0.192 ID X 0.562 OD 
• LOCKllASHER,EXT TEETH- 0.2011 ID X 0.410 0 
• JUlll'ER AS!! 
• PAD 
• JDllPER AS!! 
• STRIKE 
• SCREV,SLOTTED HEX Ht 10-32 ! 0.375 LG 
• LOCKVASHER,SPLIT- 0.194 ID Y. 0.337 OD 
• WASHER,FLAT- 0.192 ID X 0.562 OD 
• BRACKET 
• SCBEW,-SLOTTED HEX Ht 10-32 X O. 375 LG 
• LOCKWASRER,SPLIT- 0.194 ID X 0.337 OD 
• WASHER,FLAT- 0.196 ID X 1.00 OD 
• SCREW,BD HD- 8-32 X C.250 LG 
• LOCI<WASHER,EXT TEITE- 0.176 ID X .381 OD 
• JUllPEB ASI! 
• WASHER 
• SCREW AS!!, DOOR 
• SCREW 
• PAD 
• PAD 
• PAD 
• PAD 
• JU"PEB ASft 
• CRA!l!IEL 
• CHANNEL 
• FRA.l!IE AS" 

ATT l'T 

ATT PT 
ATT PT 
ATT PT 

ATT PT 
ATT PT 
ATT PT 

ATT PT 

ATT PT" 
ATT PT 
llTT PT 

20-012 



VIEW 8 

VIEW . 
ROTATED 180° 
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140 
141 
142 
141 

VIEW . 
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144 

/ 

I ..-"' 
Jh--""' 
~154 
I 

162 

..-"' 

, 1 

I I 
I I 

ll~ .. ) I 
/ 

/ ,,,,..-

@) 
172 
173 

.PIGU'RB 2 • . LCllBll STRUC'l'IJBE lSSEl!BLY. SHEU 2 OP 2. I.MDBX ROS. 116-189';, SI!! LIST 2. 

~· 

155 
156. 1 

Il~ 
~:111 

Ito 
1&1 

FIGURE· 
INDEX 

NUMBER 

2 
-116 
-117 
-118 
-119 
-120 
-121 
-122 
-123 
- 1:24 
-125 
- 126 
-127 
-128 
-129 
- no 
-131 
-132 
-133 
-134 
-135 
-139 
-140 
-141 
-1112 
-1113 
-1411 
-1115 
-1116 
-147 
-148 
-1119 
-150 
-151 
-152 
-153 
-154 
-155 
-15.6 
- 157 
-158 
,..; 159 
-160 
-161 
-162 
-163 
-164 
-165 
-166 
-167 
-168 
-169 
-170 
-171 
-172 
-173 
-174 
-175 
-176 
-176 
-177 
-17·7 
-178 
-178 
-178 
-178 
-179 
-179 
-179 
-180 
-181 
-181 
-181 
-181 
-181 
-181 
-181 

PART 
NUMBER 

5516635 
332560 

45611 
112 5378.3 
551662E 
5576627 
5516630 
5576629 
551663C 
5576631 

1542111 
4.564 

257982 
4253332 
11253789 

55711 
9092 
1940 

253425 
56079 

5576633 
1304311 

9092 
1940 

1113so2e 
1819755 

1159E 
9092 
1940 

1092125 
4135067 

1138544 
55931133 
1589401 

47987 
1815109 

120211 
9092 
1940 

1815108 
120211 

9092 
1940 

1819756 
11s9e 
9092 
19•0 

5593455 
12553 

1815411 
1821336 
18.12638 
17!;48011 
5593454 
1815302 
1819764 

383611 
906744 
855282 
906758 
855283 
842555 
8112556 
855286 
960766 

6808548 
6808543 
6808542 

369207 
960748 
855263 
960746 
960740 
911932 
960116.2 
960752 

UNITS 
PER 

LOVER STRUCTURE lSSEBBLY 

ASM. 1 2 3 4 

2 • BRACKET 

DESCRIPTION 

4 • SCR!V,Cl'IP SQC RD- 8-32 Y. 1.250 LG 
4 • VISHER 
4 • WASHER 
2 • BRAKE 
2 • BRllK ! 
2 • GUIDE 
2 • SPBillG 
2 • GUIDE 
2 • SHHT 
2 • llASHER,PL 21/64 IC X 1.000 OD X 3/32 THK 

10 . llUT,HEX- S/16-18 
2 • CLil',llETllil'IING E-TYEI' 
2 • STUil 
2 • PIVOT BRlCl(ET · 
4 ~ SCR!lf,ftACH BEY. HD- 10-32 X 0.562 l~ 
4 • LCCUlSHER,SPLIT- O. 194 I.D X O. 337 OD 
4 • lllSHER,PLlT- 0.19:i ID X 0.562 OD 
1 • JUBfER 
1 • LOCKVASHER,EXT TEETH- 0.204 ID X 0.410 0 
2 • lHIACKET 
2 • SCR!il,SLOTTl!O REI BD 10-32 X 0.375 I.G 
2 • LOCKVlSHllR,SPLIT- 0.194 ID X O. 337 OD 
2 • !USHER, PLlT- 0.192 ID X 0.562 OD 
1 • STOP 
1 • GUiil!! ASI!, OPP EB 
4 • MUT,HEY.- 10•32 
4 • LOCIClllSHl!R,SPLIT- 0.194 ID Y. 0.337 OD 
4 • lllSHER,PLJ.T• 0.192 IC X 0.562 OD 
1 • CLIP, 
1 • AC'f OATQB 
2 • SCBEll,BD HD- 11·40 Y. 1.000 LG 
1 ,-. GOARD 
1 • SWITCH AS! 
2 • HUT,Hl!X- 2-56 
2 • BRACKBT,UPPER GUIDI! 
4 • SCR!li,Hl!X ~D- 10-32 Y. 0.500 LG 
4 • 'LOCKHSHER, SPLI?- 0.1911 ID X. 0.337 OD 
4 • lfASUEe,.PLlT- 0.192 ID X 0.562 OD 
2 • BRACKBT,LOiEB GUIDE 
4 • SCREV,HBX HD- 10-32 Y. .0.500 LG . 
4 • LOCKVASHER,SPLI.T- 0.1911 I.DX 0.337 OD 
4 • llASHBR,.PLAT,- 0.192 It X 0.562 00 
1 • GUIDE ASl!,LOWBll 
4 • MUT,HEX- 10-32 
4 • LOCKilSHEB,SPLlT- 0.194 ~D Y. 0.337 OD 
4 • lflSBER,PLAT- 0.192 IC x o.562 ·oo 
1 GOIDB lSft . 
2 • VlSHEll,PL- 0.187 I!) X O. 375 X Q. 024 T.lllt 
2 • • SCR!I, sa:>ULDl!R~ 6- 32 
2 • • STOP 
2 •• GUIDE,POR!S 
3 •• CUP 
1 • • tl!CAI. 
1 w • G UIDE-POBllS J!llT liUIC! 
1 • CHANRBL 
6 • SCREW SOCKET 
1 • PU.TE, SBRill. 110.-llS/CllilDA/ll'?C 
1 • Ptl'IE,SERllL we. -SW! U!I 
1 • PLATE, SBBUL 110. -llS/CUADl/llTC 
1 • PLATB,S'BllIIL JO. -SllHJI 
1 • PLATE-UL APPBOVU. 
1 • PLATE·OL APPB091L 
1 • PL!ITE-UL APPROVAL 
1 • PLATE-CSA lPPRCVll 
1 • PLATB-POVl!R RATE- 60 HZ 
1 • PLATE-l'OlfBR RATE- 60 HZ 
1 • PLATB-POllER . BUE- ·50 RZ 
1 • tlBBL-YOLTAG! 
1 • PL!ITJ!-PBOPBRTl OP DSl 
1 • PLlTB-PBOPBRTY OP USl/llTC 
1 • PLATB-PROP!BTY OF CARADl 
1 • PLlTE-BPD Bl ClMltl 
1 • PUTE-BPD IH CAil DA 
1 • PLlTE-BECOVDI'l'IOUD II ·cllHDl 
1 • PLATE-BECOllDITIOllED II ClllDI 

UT P7 
UT PT 
ITT PT 

ATT 1!"1' 
HT PT 
UT PT 

ATT PT 
ITT PT 
UT PT 

ITT PT 
HT P'l 
UT PT 

Ut PT 

20-013 



VIEW 8 

VIEW G 
ROTATED 180° 
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FIGURE 2. LOWER STRUCTURE ASSEllBLY. SHEE!I: 2 OF 2. INDEX ROS. 116..,189". SEE LIST 2. 

FIGURE-
INDEX 

NUMBER 

2 -181 
-181 
- 181 
-181 
- 18"1 
-181 
- 181 
-181 
- 181 
-181 
-181 
-181 
- 11'11 
-181 
-181 
-181 
-1a1 
-182 
-183 
-184 

155 -185 
-186 
-1A7 
-188 
-189 

151 

Tl · 
: 1 -n .. 160 

161 

LOWER STRUCTURE ASSEMBLY 

PART UNITS 

NUMBER PER DESCRIPTION 
ASM. 1 2 3 4 

5054292 1 . PLATE-RENOVATED FCB CAN HA 
4134350 1 . PLATES-llTC PROPERTY 
5os1111eo 1 . PLATE-l!FD BY iiTC 
505114811 1 . PLATE-llFD FOR WTC 
5051111EE 1 . PLATE-RECONDITION Ft EY WTC 
5054492 1 . PLATE-RECONDITIONED FOR WTC 
50 511496 1 . PLATE-RENOVATED BY WTC 
50511290 , . PLATE-B ENOVA TED FOR liTC 
50 54117 E 1 . PLATE-PFOPERTY OF SWEDEN 
5054482 1 . PLATE-II FD BY SWEDEN 
5054490 1 . PLATE-RECONDITIONED EY SWEDEN 
5054494 1 . PLATE-RECONDITIONED FOR SWEDEN 
505449€ 1 . PLATE-RENOVATED BY SilEnN 
5054294 1 . PLATE-MFG EYPORT 
5051129E 1 . PLATE-llFG IMPORT 
902075 1 . PLATE-REGISTRATION 
960856 1 . PLATE-REGISTRATION 
845762 1 . LABJ!L 
3E9207 1 . LABEL 

2582954 1 . I.A EEL 
68C8596 1 . LABEL 
138755 1 . LABEL 
209567 4 . CASTER 
186950 4 . NOT, HEX 8-32 
130987 4 . LOCKWASRER 

20-014 
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FIGURE 3. llECllAHIS!I PIIUL ASS.Bl!BLY. SEE LIST 3. 

FIGURE­
INDEX 

NUMBER 

3 -

- 1 
- 2 
- 3 
- 4 
- 5 
- 6 
- 7 
- B 
- 11 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 
- 19 
- 20 
- 21 
- 22 
- 23 
- 24 
- 25 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 311 
- 35 
- 36 
- 37 
- 38 
- 39 
- 110 
- 41 
- 112 
- 43 
- 44 
- 115 
- 116 
- 47 
- 118 
- 119 
- 50 
- 51 
- 52 
- 53 
- 511 
- 55 
- 56 
- 57 
- SB 
- 59 
- 60 
- 61 
- 62 
- 63 
- 64 
- 611A 
- 65 
- 66 
- 67 
- 68 
- 69 
- 70 
- 71 
- 72 

PART 
NUMBER 

1808563 

18085611 

4135092 
· 5520 

43853E 
251985 

1113'i096 
47032311 

19~ 
4135072 
11703261 
5576611 

438552 
257985 

6908527 
4135089 

1E6nll 
257984 
2 57 985 

5576606 
1072433 

22478 
557663<; 

55198 
43854'? 
302090 
302131 

58207 
21023611 
322551 
307296 
6112571 
642591 
6112598 

11135085 
10170 

1815105 
34512 
221.178 

5257443 
5576611 

332560 
113853E 
257985 

111350915 
1113507 3 
11135072 

195 
55i6607 
4388552 

257995 
6808527 

1e6924 
2579811 
2 57985 

4135089 
10721133 

22478 
5576606 
56 160311 

438550 
5312656 
5576667 
104613 

1090873 
22478 

1815070 
55 76617 

749515 
52523 

7119513 
35739 

257187 

UNITS 
PER 

MECHANISM FINAL ASSE~BLT 

ASM. 1 2 3 4 

REF MECHANISM FINAL l\SSE~EIY MCDEL 1 

DESCRIPTION 

FOR NEJ!'.T HIGH"ER ASM SEE FIGURE 1-4 
!'OR ILLUSTFl\TIC!I SH FIGURE 3 

REF MECHANISM FINAL ASSEMBLY MODEL 2 
FOR NF.XT HIGllER ~SI! SEE FIGURE 1-.11 
POR ILLUSTR~TJON SEE FIGURl'! 3 

1 • COVER 
1 • SCREll,BD HD- 8-32 X 0.625 LG 
3 • SCREW,BIND HD- 2-56 X 0.250 LG 
1 • Ii ASHER, PLAIN- O. 12~ ID X 0.250 OD 
1 • STIFFENER,DISC 
1 • DISC.NEW STYLE 
1 • SETSCREW,6 FLUTE 10-32 Y. 1.875 LG 
1 • COLLAR 
3 • SC!!E II 
1 • COVER !\SM- BEL'[ 
1 • SCREll,llACH BD HD- 4-40 X 0.750 LG 
1 • Wl\SHER,PLJIIN- 0.12~ ID 'X 0.250 OD 
1 • T~A!ISDUCER ASSEllBIY 
1 • BLOCK ASM 
1 • SCREll,CAP,SOC HD,FLUTEt•ll-40 X 0.375 lG 
1 • LOCKllASHER,SPLIT- 0.115 ID X 0.212 OD 
1 • llASHER,PLAIN- 0.125 ID 1 0.250 OD 
1 • SUPPORT 
2 • SCREll,CAP SOC 8-32 X 1/11 LG 
2 • II AS!IER, FL- O. 170 ID ~ O. 375 OD 
1 • BRACKET 
4 • SCREll 
1 • SCREll,BD HD- 4-40 X 0.437 LG 
1 • BLOCK,TERMINAL 
1 • STRIP,INSULATOR 2.094 Lt 
1 • SCREW, BD HD- 8•32 X 0.250 LG 
1 • CLAllP,lCOP- 0.22 ID X 0.17 DIA MTG HOLE 
2 • SCP.EW,BD HD- 6-32 Ji' 0.750 LG 
2 • Sl?ACER 
1 • BAR 
2 • BUSHING 
1 • INSULATOR 
1 • BRACKET 
2 • SCREll, llD HD- 6•32 X 0-250 LG 
1 • GUIDE,UPPEB 
2 • SCREll,BD HD- B-32 X 0.375 LG 
2 • llA~HER,FL- 0.170 ID X 0.375 OD 
3 • SCREll 
1 • COYER ASll- BELT 
1 • SCREll,CAP s~c HD- 8-32 x 1.250 LG 
3 • SCREll,BD HD- 2-56 X 0.250 LG 
3 • WASHER, PLAIN- 0.125 ID l 0.250 OD 
1 • STIFFENER,DISC 
1 • DISC 
1 • CCILAB 
1 • S ETSCBEW, 6 FLUTE 10-32 X 1. 875 LG 
1 • HUB,El!ITTER 
1 • SCHEii 
1 • llASHER,PlAIN- 0.125 ID X 0.250 OD 
1 • TRANSDUCER ASSEllBLY 
1 • SCBEll ,CAP,SOC HD, FLUTEll-4-40 X O. 375 LG 
1 • LOCKllASHER, SPLIT- O. 115 ID X 0.212 OD 
1 • llASHER,PLAIN- 0.125 ID X 0.250 OD 
1 • BLOCK ASll 
2 • SCBEli,CAP SOC 9-32 X 1/4 LG 
2 • II ASHER, FL- O. 170 ID X O. 375 OD 
1 • SUPPORT 
1 • SWITCH 
2 • SCREli,BD HD- 4-40 X 0.500 LG 
1 • SHIELD, SllITCH 
1 • BRACKET,SWITCH llTG 
2 • SCBEll,HEX SOC HD- B-32 X 0.500 LG 
2 • LCCKliASHER,SPLIT- O. 168 ID X O. 296 OD 
2 • lf ASHER, l'L- O. 170 ID X O. 375 OD 
1 • RIBBON DRIVE ASll- liIGHT 
1 •• SWITCH 
2 • • IISULATOB 
2 • • SCREW 
1 • • STUD 
1 • • SCREll 
2 •• RUT 

ATT PT 

l\TT PT 

ATT PT 

ATT FT 

ATT PT 
AT'I P'! 
l\TT PT 

ATT PT 

ATT PT 

ATT PT 
AT? PT 

ATT PT 
ATT PT 

ATT PT 

!\TT PT 

ATT PT 
ATT PT 
!ITT PT 
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FIGURE 3. llECBUISll lIIJL ISS.HBLI. Sil! LIST 3. 

FIGURE· 
INDEX 

NUMBER 

3 - 73 
- 711 
- 75 
- 76 
- 77 
- 78 
- 79 
- BO 
- 81 
- 82 
- 83 
- 84 
- 85 
- 86 
- 87 
- 88 
- 89 
- 90 
- 91 
- 92 
- 93 
- 94 
- 95 
- 96 
- 97 
- 98 
- 99 
- 99& 
-100 
-101 
-102 
-103 
-104 
-105 
-106 
-107 
-108 
-109 
-110 
- 111 
-112 
-113 
-114 
-115 
-115A 
-115A 
-11511. 
-1151 
-115.l 
-115A 
-116 
-11611. 
-116B 
• 116C 
-116D 
-116E 
-117 
-118 
-119 
-120 
-121 
-122 
-123 
- 1211 
-125 
-126 
-127 
-128 
-1'29 
·129A 
-1298 
-130 
-131 
-132 
-133 
-1311 
-134 

PART 
NUMBER 

8 32611 
832610 
8 326 26 
832612 

4138363 
29911 
9092 

45690 
257 971 

111383511 
4703260 

234977 
257.968 

101501e 
1815067 
1815071 
322065 
2 57986 

18 15068 
5252'.l 

5576617 
74951S 

18 15078 
1815095 
257968 
2311977 
257971 

4703260 
111383511 
4138363 

2994 
9092 

115690 
832610 

35739 
257187 
832613 
832611 
7119513 
832626 

1815069 
5528 

1090873 
22478 

55934117 
4703263 
11703265 
6808537 
4703262 
117032611 
5593430 
5576673 
753317 

19110 
257701 

55931158 
10170 

63611 
5576664 

34512 
856575 

58207 
55901 

302131 
302090 
11385119 

55918 
5576609 

438602 
313385 
759024 

56079 
856575 

55931157 
251970 

1794535 
18 211126 

UNITS 
PER 

!IECBA!IIS!I PIMAL ASSEllBLY 

ASM. 1 2 3 4 

1 • • SPRING 
1 •• PIN 
1 •• ACTDATOR.SiITCH 
1 • • ACTUATOR 
1 • • !IOTOR A, STEPPER 
II • • SCBEll 
II • • LOCK iASHER 
4 • • WASHER 
2 • • SET SCREW 
1 •• HUB 
1 •• SPRING 
2 •• Piil 
2 • • SET SCREll 
2 •• SPOOL ROLL 
2 •• STUD 
1 • • PU.TE 
4 • SCREll,BD HD· 6-32 ~ 0.625 LG 
4 • VASHER,l"L- 0.156 ID :V: O. 312 OD 
1 • RIBBO!I DRIVE ASl'I- LEPT 

DESCRIPTION 

2 • • SCREV,FIL HD- 4•110 X 0.625 LG 
1 •• SWITCH 
2 •• SKIELD,SllITCB 
2 • • SPOOL, ROLL 
2 •• STUD 
2 •• SCREll,SET,PLATPOIM1-6-32 X 0.125 LG 
1 •• PIM,ROLL- 0.135 Ct X 0.375 LG 
2 •• SETSCREll,SPLINE DR COP PT 6·32 X 0.250LG 
1 •• SPRING 
1 •• HOB 
1 • • l'IOTOR ASl'I• STEPPEJ 
4 •• SCRl!i,FIL HD- 10-3:2 X 0.625 LG 
4 •• ICCKlllSHEB,SPLIT- 0.19Q ID X 0.337 OD 
4 •• llASHEB,FL- 0.203 ID ! 0.438 OD 
1 •• PIN- 0.093 DIA X 0.380 LG 
1 • • SCREW, BD HD- 6- 32 JI! O. 438 LG 
2 • • RO'I,BEX- 6-32 
1 • • ACTUATOR, LEPT 
1 • • Sl'RXHG 
1 •• STDD- 11-40 '.". 1. 134 LG 
1 •• .lC'IOATOR,SVITCH 
1 •• PLATE 
2 • SCREi,BD HD- 8-32 X 0.625 LG 
2 • LOCKllASHER,SPLIT- 0.168 ID X 0.296 OD 
2 • VASHBR,l"L- Q. 170 It JI! O. 375 OD 
1 • LABEL-EMGLISR/JAP.lRESE 
1 • LABEL-I TALI A II 
1 • LAB:EL·GERl!U 
1 • LlB:El-PBEllCH 
1 • LABFL-CABADIAN FRENCH 
1 • L.lBEL-S P.lllISB 
1 • COVER ASSEl!BL Y 
1 •• FASTENER 
1 • • SPRIMG 
1 •• USHE-B,PLAT- 0.192 ID X 0.562 OD 
1 • • CLIP 
1 • . • COVER 
2 • SCREll,BD HD- 6-32 X 0.250 LG 
2 • LOCKllASffER,SPLIT- 0.141 ID X 0.253 OD 
1 • BRACKET 
1 • SCREll,BD HD- 8-32 X 0.375 LG 
1 • JU!!PEB ASI! 
1 • SCBEll 
1 • LOCK llASHEB 
1 • STBIP,IISOLATOR 2.0911 LG 
1 • BLOCK,TERllINAL 
1 • SCREll,BD HD- 11-40 X 0.437 LG 
2 • SCREi,BD RD- 10-3:i J: 0.625 LG 
1 • BRACKET 
1 • SCREll,llACH BD HD- 10-32 t 1.500 lG 
2 • SPACER 
1 • STlMDO'PF 
1 • LoCKWASBi!:B,EXT TE!TR- O. 204 ID X 0.1110 0 
1 • JDllPER lS!! 
1 • GUIDE 
1 • SCREW, BD HD- 4-110 I O. 250 LG 
1 • GUIDE lSB-l'IODBl 1 
1 • GUIDE ASll-llODEL 2 

UT PT 
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MECHANISM FINAL ASSEMBLY MECHANISM FINA!. l\.SSE!IBLY 

FIGURE- I PART UNITS 
INDEX NUMBER 

PER DESCRIPTION 

NUMBER ASM . 1 2 3 4 

FIGURE- PART UNITS 
INDEX NUMBER 

PER DESCRIPTION 
NUMBER ASM . 1 2 3 4 

3 -13= 1E675e 4 . SCREW,BD HD- 8-32 X 0.437 LG A'l'T P'l 
-136 1304 34 1 . S CREil, SLOTTED HEX HD 10-32 Y. 0.375 lG 
-137 9092 1 . LOCKilASHER, SPLIT- o. 194 ID X o. 3 37 OD ATT PT 
-139 5576646 1 . BEARING 
-140 5576644 1 . SLIDE 

3 -142 1794985 1 . BELT, JAPAN, 611 CHAR SE'I,. 079 HI 
-1~2 1795172 1 . BEIT,JA PAN,48 CHAF S!T,.095 HI 
-142 179488 3 1 • BELT,JAPAN,64 CHAR SET,.09S HI 
-142 1794886 1 • BEIT,JAPAN-KATAKANA,96 CHAR SET,.095 HI 
-142 1795106 1 . BELT,JAPAN-KATAKANA,120 CH\R SET,.095 HI 

-141 1794573 1 . BASIC MECHANISM A5!'l 
FOR DETAIL BRIA.l<tCWN SEE FIGURE 4 - -142 1794986 1 . BELT,US-CANADA,48 CBAR SET,.079 HI-

- 1112 1794987 1 . BEIT,US-CANADA,64 CBHl Sl:T,.079 HI -EBCDIC 
-142 1794988 1 . BELT,US-CANADA,64 CHAR SET ,.079 HI -ASCII 
-142 1795023 1 . BEIT,US-CANADA,38 CBAR SET,.095 HI 
-142 17950 22 1 . BELT,US-CANADA,42 CBAR SET,. 095 HI 
-142 1755244 1 . BEIT,US-CANADA,48 ~HAR S!T,.095 BI-
-142 17 94622 1 . BELT,US-CANADA,64 CHAR SET,.095 HI 
-142 1794623 1 . BEIT,US-CANADA,96 CHAR SET,.095 HI 
-142 1794975 1 . BELT,CANADA-FRANCE,48 CHAR SET,.079 HI 
-142 1794976 1 . BEIT,CANADA-FBANCE,64 CHAR SET,. 
-142 1795208 1 . BELT,Cl\.NADA-FRANCE,48 CHAR SET,. 095 HI 
- 142 17 94624 1 . BELT,CANADA-FRANCE,64 CHAR SET,.095 HI 
-H2 1794625 1 . BELT,CANADA-FRANCE,96 CHAR SET,.095 HI 

- 1 42 17CJ46ee 1 • BELT,FRANCE,48 CHAR SET,.079 BI 
-142 179469 3 1 . BELT,FRANCE,64 CHAR SE'I,.079 HI 
- 142 1795208 1 . BELT,FRANCE,48 CHAR SET,.095 HI 
-142 17 94B79 1 . BELT, FRANCE, 64 CHAii SET,.095 HI 
-142 17 S48BO 1 • BEI'I,FRANCE,96 CHAR SET,.095 HI 
-142 1794912 1 . BELT,SPAIN,48 CHAR SET,.079 BI 
- .142 1794914 1 . BELT ,SPAill,64 CHAF SET,.079 HI 
-142 1795160 1 . BELT,SPiHN,48 CHAR SET,-095 RI 
- 1112 17Sll8B9 1 - BELT,SPAill,64 CHAE Sl!T ,. 095 HI 
-f42 p '94990 1 . BELT,SPAIN,96 CHAR SET,.095 HI 
- 142 17Sll971 1 • BEIT,SPAMISR SFEAKING,48 CHAR SET,.079 
-142 1794972 1 . BELT,SPl\lHSH SPEAKillG,f4 CHAR SET,.079 
-142 1795 i.63 , • BELT,SPAllISH SPElKING,48 CHAR SET,.095 
-142 1794915 1 . BELT, SPANISH SPEAKING,64 CHAR SE 'I,. 095 
- , 42 179491€ 1 . BEIT,SPANISH SPEAKING,96 CHAR SET,.095 
-142 179116517 '· , BELT,ITl\LY,48 CHAR SET,.079 !II . 
- , 42 1794836 1 • BElT,ITALY,611 Cf!Ali S!T,.079 BI 
-142 1795210 1 . BELT, ITALY, 48 CHAR SET,.095 HI 
-142 1754881 , • BELT,ITALY,64 CHAE SET,.095 HI 
-142 1794882 1 . BELT, ITALY, 96 CHAR SET,.095 HI 
-142 1794703 1 . BEIT,AUSTRIA-GERl'!ANY,48 CHAR SET ,.079 HI 
-142 1794695 1 . BELT,AUSTRIA-GERl'!ANY,52 CHAR SET ,.079 Bl: 
- 142 1794917 1 . RElT,AUSTRIA-GERl'!ANY,64 CHAR SET,.079 HI 
-142 17949 18 1 . BELT,AUSTRIA-GER!IAMY,64 CHAR SET ,.079 HI 
-142 1795124 1 . BELT,AUSTRIA-GERftANY,48 CHAI! SET,.095 HI 
-142 1795030 1 . BELT,AUSTRIA-GERl'!ANJ,52 CHAR SET, .095 HI 
- 142 1794626 1 • BEIT,AUSTRIA-GERl'!ANY,64 CHAR SET,.095 RI 
-142 1794670 1 . BELT,AUSTRIA-GERl'!ANY,96 CHAR SET, .095 HI 
-142 175492\l 1 . BEIT,UNITED KINGDCl'!,48 CHAR SET,.079 BI 
-142 1794930 1 . BELT,UNITED KINGDOl'!,f4 CHAR SET,.079 HI 
- 142 1795131 1 • BELT,UNITED KINGDC!,48 CHAR SET, .095 BI 
-142 179496 2 1 . BELT,UNITED KINGDOl'!,t:4 CHAR SET,.095 HI 
-142 1794963 1 . BELT,UNITED KiliGDCl!,96 CRAB SET, .095 HI 
-142 1794935 1 . BELT,DENl!ARK-NORWAY,48 CHAR SET,.079 HI 
- 142 1754937 1 • BELT,DEN!'lARK-NORlfU,64 CHAR SET,.079 HI 
-142 1795154 1 . BELT,DENMARK-NORWAY,48 CHAR SET,.095 HI 
-142 17 ~4820 1 • BEIT,DE!ll'!ARK-NORWAY,64 CHAR SET,.095 HI 
-142 1794876 1 . BELT,DENl!ARK-NORWAY,96 CHAR SET,.095 HI 
-142 17 949 39 1 • B EIT ,FI liLANO.-SWEDl!N 48 CHAR SET,. 079 HI 
-142 1795060 , . B FLT, FINLAND-SWEDEN f4 CHAR SET,.079 HI 
- 142 1795157 1 • BEIT,FINLANO-SWED!N 48 CHAR SE!, .095 BI 
-142 1794877 1 . BELT,FINLAND-SVEDEN 64 CHAR SET,. 095 HI 
- 142 179401e 1 • BEIT,FillLAND-SWEDEll 96 CHAR SET, .095 BI 
-142 17949 27 1 . BELT,BELGIUl!,48 CBAR SET,.079 HI 
-142 1794933 1 • BELT ,BELGIUI!, 64 CHU SIT,. 079 HI 
-142 179520B 1 . BELT,BELGIU!!,48 CHAR SET,.095 HI 
- 142 1794671 1 • BELT,BELGIU!!,64 CHA& 5£T,.095 BI 
-142 1794672 1 . BELT,BELGIU!!,96 CHAR Sl!T,.095 BI 
-142 1794908 1 • BEIT,PORTUGAL,48 CHAS SET;,.079 HI 
-142 1794910 1 . BELT,PORTUGAL,64 CHAR SET,.079 HI 
-142 1795139 , • BEIT,PORTUGAL,qB CHAB SET,.095 Hl 
-142 1794887 1 . BELT,PORTUGAL,64 CHAR SET,.095 HI 
-142 1794888 1 • BEIT,PORTUGAL,96 CRIB SF.r,.095 HI 
-142 1803802 1 . BELT,INTERNATIONAL,48 CHAR SET,.095 HI 
- 1112 1794952 1 • BELT,Il'ITERRATIONAI,64 CHAR SET,. 095 HI 
-142 1794955 1 . BELT,I!ITERlllATIONAL,96 CHAR SET,.095 BI 
- , 112 1794979 1 • BEIT,JAPA!l,48 CRAB SET,.079 BI 
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FIGURE 3A. OPERATOR Pll!J. JSSlllBI.J. SE! LIST 31. 

FIGURE­
INOEX 

NUMBER 

3A-

- 1 
- 1 
- 1 
- 1 
- 1 
- 2 
- 3 
- 4 
- 5 
- 6 
- 7 
- I.' 
- 9 
- 10 
- 11 
- 12 
- 12 
- 12 
- 12 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 1e 
- 19 
- 20 
- 21 
- 21 
- 21 

PART 
NUMBER 

55~3411E 

4703212 
4 703273 
4703271 
4 703270 
4 703 273 

322551 
257986 

5553440 
38235 

2H4720 
339 2 38 

37913 
4135025 
413502E 
5593459 
55531134 
11703267 
4703265 
4703266 
470326e 
5593435 
5'i93113E 
5593441 

738826 
216]23 

55711 
11598 

5553443 
68 08 586 
61!(8587 
6808588 

UNITS 
PER 

CPERATOR Pl!IFI ~SSEftBLY 

DESCRIPTION 
ASM. 1 2 3 4 

REF 

1 
1 
1 
1 
1 
Ii 
4 
1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
1 
1 
1 
3 

OP~RATOR PANEL lSSEJ!BlY 
l'Oil NEXT HIGHER II.SI! SEE FIGURE 1·12 
FOR ILLUSTJIATICN SH Fit11IRE 3 

• COVER ~Sll,ENGLISH 

COVER ASl!,SPl llISH 
COVFR AS!l,FREllCR CANADIAN 
COVER AS!!,GE RI! All 
COVER AS!,ITALIAN 
SCRFV,BD HD· 6•32 X 0.750 LG 
WASBF.R,FL- 0.156 ID J 0.312 OD 
PANEl,TCUCH SENSE LH 
SCREV,P.D HD- 6·32 X 0-312 LG 
CLtF 
SCREW, !!D RD- 4•40 X C. 312 LG 
NU'I,HE~- O. 375-16 
PLATE,PC BOARD COllTACT 
SPACER 
SEAL 

• OVERLAY,EllGLISH 
• OVEPLAY,SPA!IISH 
• OVFRLAY,FREllCB CAKACIAN 
• OVfllLAY,GERIUll 
• OVERLAY,ITALIA!I 
• UNDERLAY 
• SWITCH ASll,DIAFHRAGP 
• HOUSillG,GRID SUPPORT 
• SWITCH 
• ~UT,DRF.SS-0.469•32 
• SCREll 1 ftACH BET. HD- 10-32 X 0.562 LG 
• NUT,Hl!X- 10-32 
• BRAC~ET,OPERATOR FA~fl 
• LEt,P.E!l 
• LED,GRF.1!'11 
• L EC, YELLOll 

lTT PT 
ATT PT 

ATT PT 

ATT PT 
HT P'I 

ATT PT 
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Fl:GOBB 4. sisl:c 111cauu11 1ssB11BJ.r. sBE LIST 4. 

FIGURE­
INDEX 

NUMBER 

4 -

- 1 
- 2 
- J 
- 4 
- 5 
- 6 
- 7 
- B 
- BA 
- S8 
- sc 
- SD 
- SE 
- BF 
- BG 
- SH 
- BJ 
- BK 
- BL 
- 9 
- 10 
- 11 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 17 A 
- 17A 
- 178 
- 17C 
- 17D 
- 1B 
- 19 
- 19A 
- l<l8 
- 19C 
- 20 
- 21 
- 22 
- 23 
- 24 
- 25 
- 26 
- 21 
- 2S 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 
- 37 
- 38 
- 39 
- 40 
- q 1 
- 411\ 
- 41B 
- 41C 
- 41D 
- 42 

- 43 

- 43 

- 44 
- 45 
- 46 
- 47 

PART 
NUMBER 

1794573 

1237SO 
4703236 
5576639 
4703237 

55919 
1814637 

366 291 
17<;11532 
lS 15361 

S39379 
1812646 
1802014 
1S12645 
18126Q3 
257 974 

1S12291 
1S 153SO 

156231 
1B12306 

3573<; 
1814634 
32206~ 

1B14601 
521327E 

A1693 
22117E 

B 39 37'! 
1816026 
1B1602S 
1816027 
1B12272 
1S12271 
264998 

179115311 
1816025 
1S12301 

3 36 6 2B 
38433 

179461S 
552E 
845 

5B207 
34512 

17948111 
25627 
22117e 

18111630 
1821429 
18211126 

1 E6758 
221178 

521327E 
18151119 
1815417 

34512 
1S15419 
1S15416 

311512 
23H1 

17S480€ 
1794787 
17c;4792 
1794791 

10170 
17911572 

68 08520 

17948 26 

1138 ~BB 
1090873 

35229 
1800702 

BASIC llECHANISft ~SEftELY 

UNITS 
PER DESCRIPTION 
ASM. 1 2 3 4 

REF BASIC MECHANISll ASSEftELY 
FOR NEXT B.IGHER ASll SEE FIGURE 3-1111 
FOR ILLUSTllATIC5 SH FIGURE 4 

1 • SCREll,6 FLU- 10-3:< 1< O. 1B8 LG 
1 • PULlEY AS!l,15 TEETH-NEW STYLE 
4 • BRACKET 
1 • !IOtOB AS!l,NEW STYLE 
4 • SCRl!il,BD HD- 10-3:1 X 0.625 LG 
1 • KNCB ASSEllBLY 
1 • BELT,TillillG- 75 TEEtH 
1 • CLUTCH ASSE118LY,SIN~IF FEED 
1 •• ROD 
3 •• RING,RETUNEB- 0.460 It 
1 • • GEAR, DRIVE 
1 •• RING,RETAINER 
1 •• CLUTCH 
1 • • DRIVER,CLUTCH 
1 •• SETSCREll,FLU- 6-32 X 0.375 LG 
1 •• SPRI!lG,COl!PRESSIC~ 
1 • • Piil, DOWEL 
1 •• 8EARING,RALL- 0.500 ID T. 1. 125 OD 
1 •• SHAFT, DRIVE 
2 • SCREil,BD HD- 6-32 X 0.438 LG 
1 • BEARING ASl'I 
1 • SCREll,BD HD- 6-32 X 0.625 LG 
1 • ECCENTRIC 
1 • CLAMP 
1 • SCREW,BD HD- 6-32 X 0.375 LG 
1 • llASHERIFL-0.170 ID X0.3750D 
1 • RING, RETAINER- O. 460 ID 
1 • TRACTOR ASSEl'IBIY 
1 • COVER,RIGHT 
1 • COVER,LEFT 
1 • SPRING 
1 • PIVOT 
1 • ROLL PIN- O. 250 LG 
2 • DISC ASSE1!8LY 
1 • TRACTOR ASSEllBLY 
1 •• OECTECTOR ASll 
1 •• NUT 

•• SCREll,FL HD- 4-40 X O. 250 LG 
1 • BAR 
2 • SCREW,8D HD- B-32 X 0.625 LG 
2 • SCR .Ell,FIL HD- 8-32 X 0.500 LG 
3 • SCREll,8D HD- B-32 X 0.250 LG 
1 • SCREll,BD HD- B-32 X 0.375 LG 
1 • STOP 
1 • SCREll,DD HD- B-32 X 0.500 LG 
1 • llASHER,FL- 0.170 ID X 0.375 OD 
1 • STOP 
1 • SEA l AS l'I 
1 • GUIDE AS!l,PRINT PCSIUON 
4 • SCREll,BD HD- B-32 X 0.1137 LG 
1 • Ii ASHER,!'!.- O. 170 ID X O. 375 OD 
1 • CLAllF 
1 • SPACER 
1 • Pt ll 
2 • SCREW, BD HD- B-32 X 0.375 LG 
1 • SPACER 
1 • PIN 
1 • SCREll,8D HD- B-32 X 0.375 LG 
1 • ll ASHER, FLAT- 0.19 9 IO X O. 562 OD 
1 • SCAlE 
1 • SHIELD,llODEL 1 AND 2 
1 • 8RAC'llET 
1 • BRACKET 
2 • SCREll,BD HD- 6-32 X 0. 250 LG 
1 • FRONT ASSEllBL Y 

FOR DETAIL BREABDCWH SEE FIGURE 5 
1 • ?ORMS GUIDE ASSEMBLY-llODEL 1 

FOR DETAIL BBAUCllII SEE FIGURf 6 
1 • HAl'll'l!!R UNIT ASSEMBLY, l'lODEL 2 

FOR DETAIL BR!A~tOllN SEE FIGURE 7 
2 • SCREll,BD HD- 8-32 X 1.250 LG 
2 . _ LOCl\'llASRER,SPLIT- 0.168 ID X O. 296 OD 
2 • ilASHER, .FL- 0.171 ID X 0.437 OD 
2 • SCREll,SHLDR- 8-32 

ATT PT 

ATT PT 

AT'l P'I 

ATT PT 
ATT PT 
ATT P'I 
A.TT PT 

AT'r P'I 
Aft PT 
ATT PT 
ATT PT 

ATT PT 

ATT PT 
UT PT 

ATT P'I 
A.TT PT 
UT P'? 

!ITT PT 

A'IT PT 
llTT PT 

!ITT PT 
AT'I PT 
ATT PT 
ATT PT 

.. 
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I 
I 

44 

19A 
198 
19C 

l'IGOl!B II. B.ASIC llBCRllISll ISSEIJIBLY. SB! L:IST II. 

18 

~ 
I 

FIGURE· 
INDEX 

NUMBER 

II - 118 
- 49 
- 50 - 51 
- 52 - 53 
- 54 
- 55 
- 56 - 57 
- 57A 
- 578 
- 57C - 570 
- 57E - 58 
- 59 - 60 
- 61 

- 62 - 63 
- 64 
- 65 
- 66 - 67 
- 68 - 69 
- 10 - 71 
- 72 - 73 

PART T UNITS 

NUMBER PER 
ASM. 

2310 5 2 
120571 2 

1821393 2 
1800481 1 

34512 3 
1815888 1 
186759 2 

1815889 1 
186 759 1 

1815892 1 
1815887 6 

55726 6 
18 15890 1 

55726 2 
1815886 1 
1815870 1 

5528 2 
1 86952 2 

17911970 1 

4 38586 2 
25621 1 
25627 2 

1164121 1 
1076717 1 
1821330 1 
1821330 1 

2031 1 
257189 1 

1800685 1 
17911900 , 
521327E 1 

BllSIC !IECHANIS!I ~S!!IFLY 

DESCRIPTION 
1 2 3 4 

. SPRING, COM PR ESSIO!I . WASHER ATT PT . PLATE . PLATE . SCREW, BD HD- 8-32 x 0.375 LG ATT PT 
• BUCKET-LH . SCREll,BD HD- 8-32 x 0.312 LG ATT PT 
• BRACKET-RH . S CR Ell, B D HD- 8-32 x 0.312 J.G ATT PT . BAR ASM,TENSIO!I . . SPRING . . SCREW,BD RD- 6-32 X O. 188 LG . . !!RACKET . . SCREW,BD HD- 6-32 X 0.188 LG . . BAR,FORl'IS TENSION 
• GUIDE,LOllER . SCREll, BD RD- B-32 7. O. €25 LG ATT PT . SCREll,SOC HEX HD- ,0-3 2 x 1. 750 LG UT PT . CL Al'IP ASSEMBLY 

FOR DET AI t BR u 1rnow II s EE FIGURE 8 . SCREW, BD HD- 8-32 X 0. 875 LG ATT PT . SCREV,BD HD- 8-32 X O. 500 LG . SCREll,BD HD- 8-32 x 0.500 LG 
• CLEVIS llSSE!IBLY,I'lill!X LINK . LINK . SPRING,CO!IPRESSI06 . S PR I!IG, CO!IPRESSIO N . SCREW ,FIL HD- 8-3 2 X O. 625 L.G . NUT,HEX- 8-32 . !IOU!IT,SHOCK . CASTING . CLA.!ll' 
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·fi~\ 
4~1 
5~ I I 

6 

~c . 

~'~490 
4~~~ 

VIEW 0 49E 

I 

90~ 

91~ 

87 86 

!d: 88 ... 

35"'1 
37~:: 

I 40 

411! 
42 I 9 

I 
I 

43~1 

76 

~ 
80~~.i/~ 
77 83 

I 
79~ 82 
78~ 

PIGUBE 5. PROll T J.SSBllBL t. SEE LIST 5. 

26 

28 

51 

, I .... r 
50 

FIGURE­
INOEX 

NUMBER 

5 -

- 2 
- 3 
- 4 
- 5 
- 6 
- 7 
- 8 
- 9 
- 10 
- 11 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 
- 1.9 
- 1'H 
- 20 
- 21 
- 22 
- 23 
- 24 
- 25 
- 26 
..: 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 
- 37 
- 38 
- 39 
- 40 
- 41 
- 42 
- 43 
- 44 
- 45 
- 46 
- 47 
- 48 
- 49 
- 4911. 
- 49B 
- 49C 
- 49D 
- 4J.lE 
- 50 
- 51 
- 52 
- 53 
- 54 
- 55 
- 56 
- 57 
- 58 
- 59 
- 60 
- 61 
- 62 
- 63 
- 64 
- 65 
- 65A 
- 66 
- 67 
- 68 

PART 
NUMBER 

1754572 

1821401 
1801905 

251227 
32042 

18160 39 
5591€ 

5576609 
4136961 

25627 
22478 
55726 
2247E 

1821358 
1815421 
5576604 

10170 
10903911 

1138552 
55931156 
1794691 

186931 
35229 

1090873 
1091035 
856516 

1812464 
1794754 
180190E 

25798 2 
1754809 
1794808 

1E6929 
1800527 
1812463 

4 38589 
17511831 
17 94758 
1815409 
17911753 
1815410 
1812457 
1794770 
139050 
25795E 

17948 38 
5576636 
332620 

1812334 
257982 

1815420 
1815418 

322550 
6364 

257181 
438551 
8 C7612 

1821421 
1810966 
1794649 
1810961 
438542 

47987 
1801999 
1810964 
807612 
257984 

37913 
1810963 

38235 
1812493 
181Q970 
116611., 
236550 

5213276 

UNITS 
PER DESCRIPTION 
ASM. 1 2 3 4 

REP 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
2 
2 
2 , 
1 , 
6 
1 , 
3 
3 
3 
1 
2 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 
1 
1 
1 
1 , 
2 
2 
2 
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 

FRON'I ASSE!IBLY 
FOP NEXT HIGHER ASl'I SEE PIGOR1' 4-42 
FOR ILLOSTRATICI Sf! FIGORE 5 

• FLYWHEEL ASll 
• POllEY ASSE!IBLY,tiFIVE 
• RING, RETAINING 
• SCRE~,BD HD- 10-32 X 0.375 LG 
• !IOTOB ASl'I 
• SCl!Eli,BD HD- 10-32 X O. 625 LG 
• l'!RACKET 
• G UAllD 
• SCREW,BD RD- 8-32 X 0.!:00 LG 
• llASHER,FL- o. 170 It l! o. 375 OD 
• SCREW,BD HD- 6-32 l! 0.188 LG 
• WA.SHER,FL- O. 170 Ill l!' O. 375 OD 
• BEARING- 0.354 ID X C.944 OD X 0.276 TH~ 
• STUD- 6 -32 
• SHIELD ASll 
• SCREll,BD HD- 6-32 X 0.250 iG 
• liASHER,FL- 0.155 ID 7. 0.312 OD 
• SCREll,!IACH BD HD- 4-40 X 0.750 LG 
• GUIDE 
• PLA'IEll,llASIC 
• SCR!li,CAP HET. SOC RD- B-32 X 1.500 LG 
• llASHER,FL- 0.171 It! -0.437 OD 
• LOCKllASllER, SPLIT- O. 168 ID X 0.296 OD 
• SCREll,HEX HD- 8-32 X 0.375 LG 
• WASHER, FL- O. 173 ID. l! O. 560 OD 
• COVER,IDLER 
• PLATE,llEAB 
• POllEY ASSEllBLY,It!EF 
• CLIP,RETAINING E-i!PE 
• SHAFT 
• ECCENTRIC 
• SCREll,CAP,SOC HD,FlOTEJ:-6-32 X 0.875 LG 
• SPBI!fG, CCillPRESSION 
• PIVCT ASSEllBLY 
• SCBU,BD HD- 8-32 X 1.500 .LG 
• '!IO'I 
• CL EA!f EB 
• SOPpORT,OPPER BEAilllG 
• RF.ARING 
• SOPPORT,LOWER BEA~ltiG 
• s CR !If. s HOoLDEB- 8- 3:;; 
• SPRING 
• WASHER, PL- · 0.252 ID 1 0.812 OD 
• SE'ISCREW, FL PT- 4-40 X 0.187 LG 
• BRACKET ASll 
• LEVER 
• SCREW,BD HD- H-32 l! 0.500 LG 
• SPACER 
• CLIP,RETAINI'!IG E-'I:YPE 
• SPBillG 
• BRl!CKET 
• SCBEll,BD HD- 6-32 Y. 0.500 LG . 
• LOCKWASBBR,SPLIT- 0.141 ID X 0.253 OD 
• NO'I,HEY.- 6-32 
• SCREll,BD HD- 4-40 Y. 0.625 .LG 
• llASHER,PLAT- 0.113 ID X 0.312 OD 
• CARBIEl! 
• PLA'I:E,Rlll!P 
• RAllP 
• KNOB 
• SCREW, BD Hll- 2-56 X 0. 500 LG 
• NU'! ,HEX- 2-56 
• . FOLLOWER 
• BRACKET,I!IDICATOB 
• WASHER,FJ.AT- 0.113 ID J 0.312 OD 
• LOCKllASHBB,SPLIT- 0.115 ID X 0.212 OD 
• NUT,HEY.- 0.375-16 
• LABEL 
• SCREll,BD BD- 6-32 I 0.312 LG 
• COVEB,POTE'!ITIOllET!i 
• POT!NTIOl!ETER ASft 
• HOUSING ,PIB TEBllIUI 
• SCREW, BD HD- 4-40 J 0.375 LG 
• -CLAllP 

ATT PT 
·nT P'I: 
ATT PT 
J.TT PT 

ITT PT 
ATT PT 
ITT P'I 

ATT PT 
ATT PT 
ATT PT 
UT P1 
ATT l:'T 

' 

ATT PT 
&TT PT 

lTT P't 

ATT PT 

HT PT 

HT P'! 
HT PT. 
&TT PT 

HT PT 
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FRONT A.SSEllBLY 

PART 
NUMBER DESCRIPTION 

8 

87 

!l 21 

204616 
1159€ 

1 • SCFEll,!!F.Y 

1801991 
1 

1eo19ec 
1 

• NU'I,fll!:X-- 1gn- 10-32 
x 1.000 

322550 
1 

• SPRING -12 

LG 

1090394 
1 

• LEVER ,RETAINING 

1811021 
1 

• SCREW BD 

3823c 
1 

WA~Hl!, HD- 6-32 

18 211~07 
2 

• PLATE R,FL- o. 155 I~ c. SOD LG 

38387 
1 

• SCREil BO X 0. 312 OD 

ATT 

324 
1 

RETAINE HD- 6-32 x 

PT 

182140€ 
1 

SCREW R,CARRIER O. 312 LG 

AT? PT 

,FIL HD 

1800487 
1 

WASHER, FL- - 10 -32 
x O. 687 LG 

UT PT 

1810969 
1 

PLATE PRES 0.193 ID 
x 0.750 OD 

ATT PT 

104712 
1 

SPRING SIJRE 

38387 
1 

FOllCilE~LLOilER 

ATT PT 

324 
1 

• PIN ASSEllSLY 

ATT PT 

4136 97" 
1 

• SCREll FIL 

521457J 
1 

WAS!!ER,FL-HD- 10-32 
x O. 687 .LG 

1B03n3 
1 

• SPACER 0.193 ID 
x 

1061119 
1 

• HOUSING 

0.750 OD 

1159E 
1 

• EIUTTE ,llALE 

2638059 
2 

SCREll R ASSEllBIY 

1 

• NU'I,llE~~ ~g- 3 10-32 
x 1 ·750 LG 

• R!JllPIR . - 2 

ATT PT 
ATT PT 

1S0761;i 1 BAS!' ASSEllB LY ,FliOn 

I 
I 
I 

49 I 61 

74 
73 I 

I 
I 

63 
60 

I 
I 
I 
I !51 

, I '(tr 
!50 

!52 

PIGORl! S • PROVT A SSEllBL 1'.. SEE LIST 5. 
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@ 
29 

A }

1 

13 

'~12 
' ' ' 

FIGURE 6. BAl!!IER UNIT lSSE!Btt, l'IODEL 1. SEE I.IST 6. 

FIGURE-
INDEX 

NUMBER 

6 -

- 1 
- 2 - 3 - 4 
- 5 - 6 
- 7 
- 8 
- 9 - 10 
- 11 - 12 
- 13 - 14 
- 15 
- 16 
- 17 - 18 - 19 
- 20 
- 21 
- 22 - 23 
- 24 - 25 
- 26 
- 27 
- 28 - 29 
- 30 

PART UNITS 

NUMBER 
PER 
ASM. 

68 08520 NP RH 

4703276 NR 1 
, 01807 2 

2247€ 2 
179!!805 2 
1794627 NR 2 

5528 II 
2247€ II 

17948 25 1 
1077739 2 
1794656 3 

103110 q 

22478 9 
1090873 9 
1794800 1 
1794630 7 
1800707 22 
100011e 1 
18007111 1 
1800717 1 
1800703 22 
17 S4801 1 
1815359 22 
1800704 22 
18 15352 , 
, 132887 2 
1800796 22 
1800722 , 
1815358 1 
1815357 , 

1011702 11 

HP.lll'IER UNIT ASSE!!BlY, llODEL 1 

DESCRIPTION 
1 2 3 4 

l'Oll!IS GUIDE ASSEMBLY-l'IODEL 1 
FOR NEXT HIGHER J.S!I SEE FIGURE 11-113 
FOR ILLUSTRATION SEE FIGURE 6 . GUIDE . SCREW,SOC HEX HD- B-32 Y. 0-625 LG ATT FT 

. illlSHER,FL- 0.170 ID X 0. 375 OD !ITT P'I . DOWEL PIN 
• BRACKET . SCREW,BD HD- 8-32 Y. 0.625 LG !ITT PT . WASHER,FL- 0.170 ID X O. 375 O,D ATT PT . HAMii ER UNIT A Sii . . FIN 

BLOCK ASM . . SCBllil !ITT PT . . lll\S'llER,FL- 0.170 ID X 0.375 OD 11TT PT . . LCCKilASRER,SPLIT- 0.168 ID X 0.296 OD ATT PT . . . PL~TE AS!! . . . SCREll,BD HD- 2-56 X O. 1170 LG ATT PT . . . LEVER, HA!lllER . . . S!U'FT, PIVOT . . - BllR,RETAINER . . . BUl'IPER . . . SCREW,CAt> soc HD- 4-40 X 0.750 LG . . . CO~B BAR AND PIN AS~ . . . PLUNGER . . . SPRING . . . STATOR BLOCK AS!! . . . SCREil,BD HD- 4-110 X 0.531 LG . . . COIL ASSE!IBLY,HA!l!!ER . . POSITION INDICATCF . . Bl\R AND Pt!I r.Sl! . - . BAR,HAl'l!IEB . . . PtN 
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FIGURE-
PART UNITS 

INDEX 
NUMBER PER DESCRIPTION 

NUMBER ASM. 1 2 3 4 

7 - 1791J826 BEF HA~llEB UNIT ASSEllBLJ, l'!OCEI. 2 
POil RErT HIGHER ASll SEE FIGURE ll-IJ3 
POR ILI.UST BAT IOii SH FIGURE 7 

- 1 1791J81J5 3 . BLOCK ASft,22 HAllllERS-UPPER 
- 2 1754844 3 . BLOCK !Sft,22 Hllll'l! IJS-LCll EB 

25 - 3 186 9 31 9 . SCREll,CAP HEX soc HD- 8-32 I 1.500 LG ATT PT 
- II 1090873 9 . LOCKllASHEB,SPLIT- 0.168 ID X O. 296 OD ATT PT - 5 11171J37 9 . VASHER, PLAT- 0.171 ID J O.IJ38 OD ATT PT - 6 17911€30 7 . . SCREll,BD HD- 2-56 X 0.1170 LG - 7 179"779 1 . . PLATE ASSEftBLY,UPPER HT PT 
- 7 1794761 1 . . PLATE ASSl!llBLT,ICIIB - 8 1791J815 22 . . HAllllER 
- 9 100011e 1 . . SRAFT,PIVOT 
- 10 180071J 1 1 . . !!All, R f.T.'1 IN EB 
- 11 1815857 1 . . BUl!PER 
- 12 1800703 22 . . SCREll,CAP SOC HD- 4-40 x 0.750 lG 
- 13 18158611 1 . .. CCllB BAR AND PIB 1511 
- 1 II 1815359 22 . . PLUNGER 
- 15 18007011 22 . . SPRING,COl!PRESSIOB- 15. 2 COILS - 16 181-5352 , . . ST'1TOR BLOCK ASll 
- 17 1132887 2 . . SCREll,BD HD- 4-110 X 0.531 LG 
- 18 1800796 22 . . COIL ASSEllBLY,HAllllER 

·~ 
- 19 3 22 552 1 . SCREV,BD HD- 6-32 I 0.875 LG IT'? P'l 
- 20 55726 1 . SCREll,BD HD- 6-32 I 0.188 LG - 21 1815929 1 . SPACER- 6-32 I O. 1150 LG 
- 22 1815932 1 . Lll!!L 
- 23 1815865 1 . BAR AllD Piii AS!! 
- 24 1815859 1 . . BAB 
- 25 104701 20 . . Piii 

20 
21 
22 13 

16 

12 

18 \ 

FIGURE 7. HAl!lllEB DllI'l' ISS!llEtY, llODEL 2. SEE LIST 7. 
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r'9 
~21 

~~23 

t~-
20 

7 

FIGURE 8 • CLAllP A SSElll!Lt. 

4 

LOWER. SEE 

22 

12 

LIST e. 

1 
2 
3 
4 
5 
6 

- 7 
8 
9 

- 10 
- 11 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 
- 19 
- 20 
- 21 
- 22 
- 23 
- 24 
- 25 
- 25A 
- 25B 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 

PART 
NUMBER 

1794970 

1815436 
1812536 
1815415 
18146411 
18111647 

828310 
5820539 

322551 
1794545 
18125117 
251762 

l812621 
181251t3 
18151134 
1794641 
18114640 
18 15265 
1815433 

38235 
257181 

1794638 
1154943 
17946311 
1794633 
18 14641 
1013111€ 
6808528 
1794632 
1794636 
5784851 
10 n644 
181116118 
828310 

11S4631 
1794637 
1814642 
17911969 
1794645 

CLAllP !SSEllEIY • LOllIR 

DESCRIPTION 
1 2 3 4 

CLA!'IP ASSE!IB 
FOR NE~~·LCWEE 
FOR I -- HIGHl!R A 

• SCREW LLUSTRATION ~II SEE FIGURE 

• ARl'IATURE EE FIGURE 8 

" FERRULE 
• KEEPER 
• LOCATOR 
• BUSHING 
• SPACER 
• SCREW BD 
• KEIPE~ HD- 6-32 • con AS x o. 750 LG 

• SCREW SEllBLY 

• BLOCK 
• CORE 
• STIFFENER 
• SCREW 
• PLATE 
• SPRING 
" SPRING 
• SCREW.BO RD NUT.HEX- 6-3 6-32 X 0. 312 LG 

• ADAPTOR - 2 
• SCREW.SEL!' • PLATE TAP- 6 -20 X 
• LEVER 0.500 LG 

• STUll AD • REHINE JUST!IENT 
• RETAINE:•CRANK 
• PIN -Lil'IIT LIN.K 

• BAR ASll 
• SCREW PA • .KEEPER N RD- 6-20 • LOCATOR X O. 250 LG 

• BUSHING 
• PUSHER 
• SPACER 
• B.UllPEB 
• TUBE AS BLOCK SEllBLY 

4-61 

ATT PT 

ATT PT 

ATT PT 

ATT PT 
ATT PT 

ATT PT 

ATT PT 

ATT P'l 
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2re 
~ 22A 

23 ,~ 

-~ : ~\ 26 ! 
\ 25 I 
24 I 

27 

I 
I 
I 

2 1-.... 
' ' I 
I 

EARLY STYLE 

PIGUBB 9. TBI-tlYBL POll!B SUPPLY ASSEBBLY. SB!IT 1 OP 2. IBDBI BOS. 1-52. SBI LIS! 9. 

FIGURE-
INDEX 

NUMBER 

9 --

- 1 
- 2 
- 3 
- 4 - 5 - 6 
- 7 
- 8 
- 9 
- 10 - 11 - 12 
- 13 
- 14 - 15 
- 16 - 17 
- 18 
- 19 
- 20 - 21 
- 22 - 22A 
- 22B - 23 
- 23 - 24 
- 25 - 26 
- 27 - 28 
- 29 - 30 
- 31 - 32 
- 33 - 311 
- 35 - 36 
- 37 - 38 
- 39 - 40 
- 41 
- 112 
- 113 
- 411 
- 45 - 117 
• 118 - 119 
- 50 - 51 
- 52 

PART 
UNITS 
PER NUMBER 
ASM. 

4136420 REP 
4136414 RH 

56207 1 
4135135 1 

221790 2 
2102204 2 
212212E 2 
4135133 1 

3 U512 2 
1074048 2 
1090 873 2 
4138421 1 
2542403 1 
4135132 1 
22S1275 1 
5214000 1 
257 ll 126 1 

5 5 726 8 
5353!!51 1 
535.38 52 3 

257 187 2 
32 2065 4 

5270314 1 
1847527 1 
5236656 1 

10170 2 
411 9 1191 1 
111351113 1 

1159E fl 

56079 4 
45690 4 

625<J55 2 
32 2 551 2 
526378 2 

525 2 850 1 
5276701 1 

10170 2 
254 2 0119 1 
1113~13S 1 

1799116 1 
1899S 1 

1011615 1 
107 666 1 

38352 2 
Q3 8567 1 
257 187 1 
55n6 1 

'. .37193 1 
35 735 1 

367115 1 
21 0 883 2 
502590 1 

8029 971 1 
35739 2 

3 17111!5 1 
527916 1 

'IRI-LEVEL PCllER SUPPLY llSSEllBLY 50/60HZ 

DESCRIPTION ! 
1 2 3 4 

TRI-lEYEL POllER SOPHY ASS U!BLY-50 llZ 
TRI-LEVEL POWER SUPPL! ASSEllBLY-60HZ I 

FOR NEXT HIGH!R AS 11 SEE FIGURE 1-185 I 
YOR ILLUSTRATION SEE FIGURE 9 ; . SCREll,BD HO· 8-32 X O. 250 LG AT'l: P'I I . RESISTOR SHIELD ' ' . SCREll,llACH BD HO- 8-32 X 0.187 LG ATT PT l . BRACKET . RE SISTOR,FY.O 10 ORllS P/11 5, 5011 . COVJ!R . SCB~ll,BO HD- 8-32 X O. 375 LG AT'? P'f . SCRfll,l!ACH HET. HD 8-~2 X 5/16 LG ATT PT : . LOCKllASBEB,SPLIT- 0.168 ID X 0. 296 OD AT'I PT . LABH.,PUSE . LABEL,FDSE llARllING . BASE PLATE 

• CIRCUIT BREAKER ASl!,50 HZ . CIRCUIT BREAKER 
• CIRCUIT BREAKER . SCREW, BO HD- 6-32 :x C.188 LG ATT PT 

Ii 
• CO!iliECTCR . CONTACT, PEl!AL E . NU'I,HEX- 6-32 ATT PT . SCREll, BO HD- 6-32 :x O. E25 LG ATT J'T i . S III '!:CH i . CONNECTOR . SR IE LO I . seen, BD HD- 6-32 x C.250 LG UT PT l . TBAliSPOBllER 50 BZ i 
• TRANSl"ORl!ER 60BZ ' . llU'I,HEX- 10-32 ATT PT I • LOCKllASllER, EXT TE°E'IH- 0.2011 ID x 0.1110 0 . ll ASHER,l"I.- O. 203 IC X 0.1138 OD ' . BRACKET ! . SCREll,BD BO· 6•32 x o. 750 LG lTT P't I . IllSULATOB ; 
• CAPACITOR I . CORTACTOR,llAGllETIC 211 voe i . SCREW,BD HD- 6-32 X 0.250 LG ATT PT . RESISTQR,OIODE AS!! litTH SPADE TEBllillAtS i 
• GBC~llET . HOLDER, POSE 
• FUSE . FUSEHOLDER 
• FUSE,CRTRGE 15 All:E lTT PT 

SCREW, BO HD· 6-32 :x o. 375 LG i . ' . SCBEll,BD HD- 6-32 X 1. 000 LG ' 
• NUT,REX- 6-32 AT'l' PT I . SCREll,BD HD- 6-32 X O. 188 LG . SHIELD,TERllIRlL BOARD 6 POSITIOll 

11 
. SCREll,BD HD- 6-32 X 0.1138 LG 
• JUllPER . STUD . BLOCK,TERIURlL• 6 POS . STRIP,llARKER . SCREW, BO HD· 6-32 x o. 431! LG HT PT 
• BLCCK . STRIP,llARKER 

I 
i 

I 
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PIGOIB 9. TBY•L'lt'IL POllBI SUPPLY ASSBIBLY. SHEET 2 OP 2.IIDBX 105. 53-98. SIB LIST 9. 

FIGURE­
INDEX 

NUMBER 

IJ - 53 
- 54 
- 55 
- 56 
- 57 
- 58 
- 51J 
- 60 
- 61 
- 62 
- 63 
- 64 
- 65 
- 66 
- 67 
- 68 
- 69 
- 70 
- 71 
- 72 
- 73 
- 74 
- 75 
- 75A 
- 75B 
- 76 
- 76 
- 77 
- 78 
- 79 
- 80 
- 81 
- 82 
- 83 
- 84 
- 85 
- 86 
- 87 
- 88 
- 89 
- 90 
- 91 
- 92 
- 93 
- 94 
- 95 
- 96 
- 97 
- 97 
- 98 

PART 
NUMBER 

36844 
3550 

36109 
76574 
10170 

2~798E 
4135134 

38235 
257986 

5864584 
32042 
56079 
45690 

5252526 
5252740 
5214505 
5214366 
5323562 
631769 

5318966 
5318968 
53189fiE 
8525989 
523665E 

10170 
1111948~ 
lt135144 

1159e 
56079 
45690 

6 21446 
322552 
526378 

5252839 
257189 

1090873 
4135151 

36109 
6935 

41'.!5153 
31t512 

551668'3 
5576690 
4135152 

10170 
41351112 
5762057 
5240513 
801652 

11135131 

TRI-LEY!L POWER SUPPLY lSSEftBLY 50/6CHZ 

UNITS 
PER DESCRIPTION 
ASM. 1. 2 3 4 

1 • SCl!Ell,CAP SLOT HD- 1/4-20 X 0.500 LG 
1 • llASHER,PL- 0.250 IC Y. 0.562 OD 
1 • MUT,BEY.- 1/4-20 TBD 
1 • LOCKHSRE'R, EXT TE!TH- O. 256 ID X O. 510 0 
5 • SCREll,BD HD- 6·32 X C.250 LG 
5 • llASBEB,PL- 0.156 ID X 0.312 OD 
1 • COVER 
3 • SCREV,BD HD- 6-32 X O. 312 LG 
3 llASRER,FL- 0.156 ID J 0.312 OD 
1 • COITROL BOARD ASft 

12 SCB'EIJ,BD HD- 10-J:t I 0.375 LG 
12 LOCKlllSHBR,EXT TE!TB- 0.204 ID X 0.1110 0 
12 • llASHBR,FL- 0.203 ID J 0.438 OD 

1 CAPACITOR,ELECTROlYIC 
3 CAPACITOR 
1 • CAPACITOR 
1 • CAPACITOR- 24000 ftF,P75ft 1<11 
1 • SHIELD,CAPlCITCR 
5 5 Bl!LD, CAPllCITOR 
1 REUill1!B,RELAY 
1 BELAY 
1 REUY 
1 • S BllSE CARD 
1 • COVER,TERllIRAL BLCCll 
2 SCREll,BD HD- 6-·32 l[ 0.250 LG 
1 TBAllSFOBftER SOBZ 
1 • TBllRSFOBftER, 60 BZ 
4 1101,RBX- 10·32 
II LOCKllllSRER,BXT TEETH- 0.204 ID X 0.410 0 
II • VASHEB,PL- 0.203 ID X 0.438 OD 
2 8RlCKl!T,C!PACITOB ftOOH'IIllG 
2 • SCBEll,BD HD- 6-32 Y. 0.875 LG 
2 USDLATO!I 
1 • CAPACITOB 
3 llUT, HEX- 8-32 
3 • LOCll'lllSHBB, SPLIT- O. 168 ID X O. 296 OD 
3 • ST!llDOFP 
1 llUT,HEX- 1/4-20 
1 • LOCKUSBER, SPLIT- 0.:<50 ID X 0.493 OD 
5 BRlCllBT 

12 • SCREll,BD HD- 8-32 X 0.375 LG 
1 • GROUND CORllECTOR 151! 
1 • GROUllD CORRECTOR A-Sii 
1 CLAllP,CAPACITOB 
2 SCB!ll,BD en-' 6-32 lC 0.250 LG 
1 • ClRD GUIDE 
1 • GROlll!l!T,SHAP BDSBIRG 
1 • P/S UBEL SOHZ 
1 • P/S LABEL 60HZ 
1 CBlSSIS 

HT PT 

ATT H' 

iTT PT 
lTT PT 

lT'l PT 
ITT H 

ATT PT 
ITT 'PT 

lT'l PT 

HT PT 
ATT PT 
ATT PT 

UT PT 

ATT PT 
AH PT 

&TT PT 
ITT PT 

ATT PT 

ATT PT 
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TRI-LEVEL POWER SUPPLY ASSUIELY 50/60 HZ 

FIGURE-
PART UNITS 

INDEX NUMBER PER DESCRIPTION 
NUMBER ASM. 1 2 3 4 

9A- 55934')0 REF TRI-LEVEL POWER SUPHY 11.SSHIBI.Y 50/60 HZ 
FOR NEXT HIGHER ASl'I SEE FIGURE 1-185 
FOR ILLUSTRATIC!i SEE FIGURE 911. 

- 1 2542403 1 . LABEL,FUSE WARNING - 2 5593492 1 . LABEt,FUSE 
- 3 55 934 75 1 . COVER 

- 4 316807 3 . SCREll,FH- 6-32 x 0.375 LG ATT PT 
- 5 5593476 1 . COVER,l'OTTOM - 6 10170 4 . SCREW,BD HD- 6-32 x o. 250 LG ATT PT 
- 7 5214000 1 . CIR CU IT BREAKER 
- 8 25/4126 1 • CIRCUIT BREAKER 

- 9 557 26 6 . SCREW, BO HD- 6-32 x 0.188 LG ATT PT 

NEW STYLE - 10 55 S34 82 1 • CABLE ASl'l-POWEB SUPPIY TO FAN 
FOR COl'IPONENT PARTS SEE FIGURE 12 - , 1 3 22 0 6 5 2 . SCREW,BD HD- 6-32 X 0.625 LG ATT PT 

- 12 257 187 2 . NUT,HEX- 6-32 ATT PT - 13 52703114 1 . S.WITCB 
- 14 1076 66 1 . FUSF,CRTRGE 15 Al'I P 
- 15 104615 1 • FUSEHOLDER 
- 16 38352 2 . SCREli,BD HD- 6-32 X 0.375 LG ATT PT 
- 17 5593483 1 • CABLE ASl'l-POllER SUPPLY TC TRANSfCRl'IER 

FOR COMPONENT PARTS SEE FIGURE 12 - 18 3 37193 1 . SHIELD,TERl'IINAl BCAF[ ~ POSITION 

- 19 55726 2 . SCRElf,BD HD- 6-32 X O. 188 LG ATT PT 
- 20 367115 1 . JOl!PEB,TERl'IINAL STEIF 
- 21 502590 1 . BLOCK, TER!IIN AL- 6 POS 
- 22 210883 1 . STUD ATT PT 
- 23 21088 4 1 . STUD ATT PT 

3 - 24 35739 1 . SCBEll,BD HD- 6-32 x 0.438 LG ATT PT 
- 25 438567 1 . SCREll,BD HD- 6-32 x 1-000 LG ATT PT - 26 25718') 1 . NU'I ,HEX- 6-32 ATT PT 
- 27 8029971 1 . STRIP,l'IABKER 

- 28 55S3485 1 . PANEl-PRillABY POW!F 
- 29 10170 2 . SCBElf,BD HD- 6-32 x c. 250 LG ATT PT - 30 470.3277 1 • BLOCR,Tl!Rl'II NA L 
- 31 322550 4 . SCRElf,BD HD- 6-32 x 0.500 LG ATT PT 
- 32 527916 1 . STBIP,l'IARKEB - 33 2242321 1 . BELAY 
- 34 5553479 1 • BRACKET 
- 35 10170 3 . SCREW,.BD HD- 6-32 x C.250 LG ATT PT - 36 413513e 1 • GRCl!l!ET 

DETAIL 0 
.,IGURE 9A. TRI.-LEVEL POWER SUPPLY ASSEllBLY. SHEET 1 OF 2. lllDEX NOS. 1-36. SEE LIST 9A. 
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FIGOBE 91. TRI-LEYBL POtlEll SUPPLY .ASSBJIBLY. SHEET 2 OP 2. IllDEX VOS. 37-76. SEB LIST 91. 

FIGURE­
INDEX 

NUMBER 

911- 37 
- 38 
- 39 
- i.o 
- 41 
- 42 
- 43 
- 411 
- 45 
- 46 
- 47 
- 1'7 
- 48 
- 49 
- 50 
- 51 
- 52 
- 53 
- 54 
- 55 
- 56 
- 57 
- 58 

- 59 
- 60 
- 61 
- 62 
- 63 
- 64 
- 65 
- 66 
- 67 
- 68 
- 69 
- 70 
- 71 
- 72 
- 73 
- 7rj 
- 75 
- 76 

PART 
NUMBER 

4135142 
10170 

852598S 
811804 

52525215 
52527110 
521qsos 
5214073 

32042 
21259711 

631769 
5325562 
5593477 

10170 
2s19ee 

5593490 
38235 

2579a6 
1090873 
257189 

4135151 
5593488 
55S31189 

43854E 
5593486 

10170 
5593478 

38235 
103079 

55931184 
38235 

2122128 
11135138 
5516690 
5576689 

e.1693 
lt135153 
4135152 

81693 
801652 

55931t71t 

TRI·LEVEl POWER SUPPL! ASS!l!ELY 50/60 HZ 

UNITS 
PER 
ASM. 1 2 3 4 

1 • CUD GUIDE 
2 • SCREV,BD RD- 6-32 1. C.250 LG 
1 • SElilSE CARD 
1 • GUIDE,CllRD 
1 • CAPACITCR,BLECTROLYIC 
3 • CAPACITOR 
1 • CAPACITOR 
1 • CAPACITOR 

12 • SCBEll,BD HD- 10~32 X 0.375 LG 
12 • SPACER 

5 • SHIELD,CAPACITCR 

DESCRIPTION 

1 • S HI'ELD, C~PACITOR-USED WITH CAP 5214073 
1 • BRACKET 
5 • SClll!lf,BD HD- 6•32 l: 0.250 LG 
5 • lfASHER,PL• 0.156 ID X O. 312 OD 
1 • BOARD ASI! 
3 • SCBElf,BD HD- 6•32 X 0.312 LG 
3 • lfASBER~PL- 0.156 ID I 0.312 OD 
3 • LOCKlfASHER,SPLIT- 0.168 ID X 0.296 OD 
3 • RUT, HEX- B• 32 
3 • STUIDOFP 
1 • CABLE ASl!·TEST POIB'I 
1 • CABlE ASl!·TEST POillT 

FOR COl!PONENT PARTS SEE FIGURE 12A 
Ii • SCREll,BD HD• 4-40 X 0.188 LG 
1 • BRACKET-TEST POilf'I .MOOllURG 
2 • SCREll,BD HD- 6-32 X 0.250 LG 
1 • COVER,RESISTOR 
1 • SCBEll,BD HD- 6-32 X 0. 312 LG 
1 • llIRE BUE 
2 • BRACKET 
2 • SCRl!lf,BD HD· 6•32 X 0.312 LG 
2 • RESISTOB,PXD 10 OHl!S P/I! 5'1 5011 
1 • GRO!UIET 
1 • GRCUllD CONllBCTOR ISi! 
1 GROUND CONNECTOB ASI! 
1 • SCREll,BD HD- 6•32 X 0.375 LG 
5 • CLAl!P 
1 • C LAPIP OSED WITH SBULD 5323562 

11 • SCRJ!tf,BD HD• 6•32 :X 0 .. 375 LG 
1 • LABEL 
1 • CHASSIS 

llTT PT 

UT PT 
ITT l'T 

UT PT 
ITT PT 

ATT PT 
llTT PT 
ATT PT 
HT PT 

ATT PT 

ATT PT 

ATT P't 

ATT P'1' 

ATT PT 
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FIGURE 10. LOGIC CHASSIS lSSiftBLY. SEE LIST 10. 
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FIGURE­
INDEX 

NUMBER 

10 -

- 1 
- 2 
- 2A 
- 3 
- 4 
- 5 
- 6 
- 1 
- 8 
- q 

- 10 

- 11 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 
- 19 
- 20 

- 21 
- 22 
- 23 
- 24 
- 25 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 
- 31 
- 38 
- 39 
- 40 
- 41 
- 41 
- 41 

PART 
NUMBER 

1819740 

264A906 
68 C8541 

B 11417 
0041og 

2102)64 
2102364 
813179 

21£2907 
524519 

4138334 

5576691 

10170 
5824095 

210883 
3 22550 
25322C 
367115 
242260 
1797 43 
738827 

5593453 

58207 
1113506g 

311512 
1796730 

220856 
204499 
204500 
825880 
8111117 
257986 
819268 
811417 
2 57986 
819-265 
819284 
817905 
186933 

5593416 
55931115 
1819766 
8180"0 2 
819401! 

2766709 

UNITS 
PER 

LOGIC CHASSIS ASSEllELY 

DESCRIPTION 
ASM. 1 2 3 4 

REF 

1 
1 
8 
II 
1 
1 
8 
2 
8 
1 

2 
1 
2 
2 
1 

12 
1 
4 
4 
1 

2 
1 
2 
1 
1 
1 
1 
1 
2 
2 
1 
2 
2 
1 
2 
2 
4 
4 
2 , 

AR 
AR 
JIR 

LOGIC CHASSIS ASSEllELY 
FOR NF"'.T HIGHER ASSEMBLY SEE FIGURE 2-66 
FOR ILLUSTRATION SEE FIGURE 10 

• LAB!L 
• COVER AS!! 
• SCREll,HEX SOCKET HD E-32 Y. 0.500 L~ 

• CLAllP 
• CLAllP 
• CLAllF 
• CLAllP 
• CLAl'IP 
• TIE,CABLE 
• CABLE AS!'! 

FOR COMPONENT PARTS SEE FIGURE 12 
• CABIE ASM 

FOR COMPONENT PARTS SEE FIGURE 12 
• SCREW 
• COVER 
• STUD 
• SCRE!I 
• TERIUNAL STRIP 
• 1'ERllINAL STRAP 
• PIARKER STRIP 
• NUT,HEX,TOGGLE SW HLDG-0.469-32 
• SWI'ICH 
• CABLE ASK 

FOR COMPONENT FAETS SFE FIGURE 12 
• SCJHil 
• BRACllET 
• SCREil 
• HOUSING 
• SPRING 
• PIN,GATE LATCH 
• STUD- 8-32 X 1.375 LG 
• TlPE,FOAM 
• SCREil 
• WASHER 
• UPPER GUIDE 
• SCREW 
• li ASHER 
• LOWER GUIDE 
• INTERMIX BRACKETS 
• SEAL 
• SCREW 
• MAT 
• PLATE 
• PLATE 
• GUIDE,CARD- 3 HIGH • WIDE 
• GUIDE,CARD- 3 HIGH 4 WIDE 
• GUIDE,CARD- 3 HIGH 4 WIDE WITH TCP CONN 

20-030 



FIGURE 11. POWER PLATE ASSEMBLY. SEE LIST 11. 

FIGURE­
INDEX 

NUMBER 

11 • 

- 1 
- 2 
- 3 
• lj 

- 5 
• 6 
- 7 
- 8 
- 9 
• 10 
- 11 
- 12 
• 13 
- 111 
• 15 
- 16 
- 17 
- 18 
- 19 
- 20 
- 21 
- 22 
- 23 
- 24 
- 25 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 34 
- 35 
- 36 
- 37 
- 38 
- 39 
- 40 
- 111 
- 112 
- 113 
• 1111 
- 45 

- 46 
- 47 

PART 
NUMBER 

1819731 

58207 
1811047 
5252809 

363001 
58207 

181104€ 
21110111 

526811 
1812598 

H6759 
4703211 
5252810 

363001 
58207 

4135005 
5252740 
4135099 

58207 
510 3 16 

561530 9 
5615879 

58201 
510 316 
5071112 

5615311 
5615311 
5615309 
5615592 

311512 
1819757 
300606 

10131112 
81693 
62031 

257187 
369645 

1819730 
113B5Q9 
205331 
302131 
302090 
639292 
801731 
524519 

1815152 

615354 
5593422 

POWER PLATE ASSEllELY 

UNITS 
PER DESCRIPTION 
ASM. 1 2 3 4 

REF POWER PLATE ASSEllBLY 
FOR NEXT HIGHER ASSEMBLY SEE FIGURE 2-83 
1'0R ILLUSTRAT1Cli SH FIGURE 11 

1 • SCREll,BD HD- 8-32 X C.250 LG 
1 • CLAllP 
6 • CAPACITOR,8.0 llPD 
1 • BOC'I 
2 • SCRFN,BD BD- 8-32 X 0.250 LG 
1 • BRAC~ET,SWITCH 
1 • RELllY, 2115 OHl'IS 24YDC 
II • SCREll,RD lfD- 3-48 X 0.125 LG 
1 • COVER 
1 • SCREll,BD HD- 6-32 X 0.312 LG 
1 • CLAl'IP 
1 • CAPACITOR, PA PEB AC· 10 IUD 330 V ACW 
1 • BOOT 
2 • SCBEll,BD RD- 8•32 X 0.250 LG 
2 • CLAl'IP 
1 • CAPACITOR 
1 • COVER 
1 • SCBEll,BD lfO- 8-32 X 0.250 LG 
2 • BRACKET 
1 • RESISTOR 
1 • RESISTOR 
2 • SCBEll,BO HD- 8-32 X 0.250 LG 
2 • BRACKET 
1 • RESISTOR,100 00115 2511 
1 • RESISTOR 
1 • RESISTOR 
1 • RESISTOR 
1 • RESISTOR 
2 • SCREll,BD RD- B-32 X 0.375 LG 
1 • 8 RACKET 
2 • llASHER,IllSOLATING- 0.169 ID X 0.437 OD 
2 • I !ISOLATOR 
2 • SCREll,BO ffD- 6-32 X ().375 LG 
2 • LOCKllASHRR,IllT TEETH- 0.150 ID Y.0.295 OI! 
2 • NUT,REX- 6·32 
1 • SE!ICONDUCTOR DEVICl,CIOCE TYPE 1N 
1 • PLATE 
2 • SCREll,BD HD- 4-40 X 0.437 LG 
3 • JUl'IPER 
2 • STBIP,:tRSULATO& 2.09Q LG 
2 • BLOCK,TERl'II~AL 

4 • RESISTOB,llIR!:WOU!II:- 100 OHl'IS 1011 
2 • ffEX STANDOFF 
3 • TIE,C~BLI! 
1 • CABLE AS!! 

FOR COllPONENT PUTS SEE FIGURE 12 
1 • DIODE ASSEl'l~LY,AI! 
1 • LABEL 
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FIGURE­
INDEX 

NUMBER 

12 -

PART 
NUMBER 

1815065 

1815066 

11!15152 

181973~ 

Q13Q969 

Q13Q970 

q 135102 

111JR33ij 

q13833E 

Q13833R 

55766"1 

5576678 

5576689 

557669C 

5576691 

18151Q9 

1S15150 

1815151 

1113q971 

11135130 

5576620 

5576687 

5593Q12 

55931153 

55931182 

5593483 

UNITS 
PER 

CABLE lHD JUllPER ASll COftPONENT PARTS 

DESCRIPTION 
ASM. 1 2 3 4 

REF CABLE ASI!. AC I/O 
FOB COftPOHEHT PARTS SEE IHDE7.ES -6 
lllD -24 

REF CA.BJ.! ASll. DC I/O 
FOR COl!PONEllT PUTS SEE INDEXES -8,-9, 
-10,-11 AHD -18 

REF CABLE ASll. DC TO llOTOES 
FOR COMPONENT PARTS SEE INDEXES 3,3A.Q, 
-1.-0,-9,-12,-13,-1s,-16,-11,-10,-20, 
-21,-22,-23,- :n ,-31,-32,-36,-57 um -58 

REF CABLE ASll, CORD-lTT!CBl!!llT 
FOR CO!IPONERT PAR'?S SEE INDEXES -10 
l!ID -28 

REF CA.BJ.! ASK, AC Si TO POMEB SUPPLY 
FCR COllPORERT PIBTS SE! INDEX -8 

REF CABLE AS!!, DC INTERNAL +2qV,+8.5V,+5lDC 
!'OR COllPONEHT PUTS SEE INDEXES -8, 
-9,-25,-26 !llD -!:9 

REF CABLE ASll, POWER SUEPlY SIGNAL 
FOR COMPONENT PARTS SEE INDEXES -16, 
-19,-29,-35.-36.-qe IND -71 

R!F CABLE ASll 
FOR COftPOllENT PUTS SEE INDEXES -37, 
-38,-39,-iio,-111,-iii 11rn -113 

REF CABLE lSI!, PS TO GATE UR 
POR COllPOJERT PUTS SBE INDEXES -2q, 
-33 ARD -311 

REF CABLE ASll, AC LIRE FLB TO PS 
FOB COllPORERT PUTS SEE INDEXES -8 
.lllfD -10 

REF CABLE ASll, CONVEllIE!ICE OOTtET 60BZ 
FOB COl!PONENT PARTS SEE INDEXES -1, 
-2,-B.-1q ,-51,-711,-75,-76 ARD -77 

REF CABLE lS", COBD-ATTACH!ENT-i'l'C 
POB COBPOl!llT PIETS SEE IBDEX -10 

RI! GROUND COMll!CTOB ASB 8.5V ABD 5V 
POB CO!POllENT PUTS SEE llDBXES -25 
ARD -30 

l!EF G ROUliD CORllECTOB AS II 2SV AT 15A 
PO.B COl!PORENT PARTS SEE IND! JES -26 
lND -30 

RIF CABLE AS" 
PCR COllPORENT PIBTS SEE IIDEX -8 

REP CABLE lSll, RAllllER llAGM!TS-UPPEB BllK 
l'OR COllPONEMT PUTS SEE J:IDEX!S 
-3A,-"5,- 116,-111,-"0,-119 111D -so 

REF CAB LE As11·. HAllllEll JUGUTS-LOVEB BAH 
FOR CO!POIEMT PARTS SEE INDEXES -3A,-115 
-fl6,-47,-q8,-49 llD -50 

REP CABLE ASll, SIGIAL 
FOB COllPONERT PUTS SEE J:IDl!X.l!S -3,-16, 
-31,-35,-36,- 53,-511,-55 AID -56 

REP CAB LB ASll, SIG JIU I/C 
POR COftPONEIT PARTS SES&IIDEJES -16,-17, 
-36,-58~-60,-61,-62,-63,-611,-65,-66,-67, 
-68,-69 AllD -70 

REF CABLE lS"• COBD-lTTICBBBIT-1828.8 
POB C08POIEBT PARTS SEE IIDBJES -10, 
lRD -28 

REF C~BJ. E lSll, OP PAJIEL TO LOGJ:C GA TB 
POR C08POl!llT PUTS SEE IllDBJIS -16,-17, 
-19,-32,-36,-511 HD -71 

l!EP CAB LE ASll,OUTJ.ET-50 BZ 
POB CO!POREBT PARTS SEE INDEXES -1,-2, 
-e,-12.-s1,-52,-12,-111 ••» -75 

RFF ClBLl! lS.1!1,Blll!l'!B UJII! 25 VOLT 
POB COftPOl!llT PlBTS SEE IllDBJES -9 
ARD -11 

REF CABLE lSB,PE SWITCHES 
l'OB CO!IPOBEWT PABTS S!B IIDEJBS -17 ,-32, 
-36 ,-Sii UD -73 

RIP CABLE ASB-PAI TO POiBB SUPPLY 
POB COBPOIEBT PlBTS SBI IIDBJ!S -7l,-18 
-3JA lJD -3111 

REP CABJ.B lSB~lllSPOBll!R TO POIBI SUPPLY 
POR CO!POIEIT PlBTS Sl!B IIDBJIS -111,-18 
AID -241 
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2 3 THRU 6 7 THRU 14 

15 16 17 18 THRU 20 

21 AND 22 23 24AND 24A 25 

26 27 28 29 

31 32 33 AND 33A 

34 AN034A 35 36 37 

PIGUBB 12. Cl1!1B HD Jll!IPEB ASSE!l'BLY COl!PORBRT PlB'rS. SHEET. 1 OP 3. IIDEX ROS. 1-37. SB! LIST 12. 

·FIGURE­
INDEX 

NUMBER 

12 -

- 1 
- 2 
- 3 
- lA 
- 4 
- 5 

- 6 - 7 
- 7A 
- 8 
- 9 
- 10 
- 11 
- 111 
- 12 
- 13 
- 14 
- 15 
- 16 
- 17 
- 18 

·- 19 
- 20 
- 21 
- 22 
- 23 
- 24 
- 241 
- 25 
- 26 
- 27 
- 28 
- 29 
- 30 
- 31 
- 32 
- 33 
- 33A 
- 34 
- 3U 
- - 35 
- 35 
- 36 
- 37 

PART 
NUMBER 

5593488 

55Cl3489 

151598 
4E3652 
483657 
4E365E 
483659 

1847521 
1471.019 

4tl367E 
483677 
4E36"18 
483679 
483682 
483683 
llEJ.685 
483686 
.4E3681 
483689 . 
725506 
74045~ 
811802 

1127U7 
2637682 . 

ll30799 
11E6115 
51i12817 
116649t! 
1847526 
18117525 
184"15JQ 
184"1531l . 
2162590 
2591l755 
2731852 
4135136 
52111572 
2744tl13 
5353853. 
5353851 
5353851l 
5353852 
II 12U8 5 
5353922 
580063" 

8131911 

Cll.BL! AilO Jlll'IPER JI.Sii COl!P.OHHT PAR'lS· 

UNITS 
· PER 
ASM. 1 2 3 4 

R!F CABL! ASK-TEST POIH1 

DESCRIPTION 

POR CO!IPOHNT l'HTS sn IRD!!!S _,,_,, 
HD -Sil 

B!F Cl'BLE U!l-TEST POtll'f 
FOB CO!tPOllEilT PllBTS SEE J:RDE ·Xl!!S -llll 
.ll.llD -Sil 

JIB • CLAl!P 
AR • TERllIMAL.l'Lll.RG!.D SHt!· 1fl-16HG 
AR • TERl!IHAL.TAPIR ·PI1' _ 
AR ·• TER!IIllAt.TAPER Piii 18-20 AIG 
AR • TEBl'IINAL,TlPER PIN- :C2..;26AIG 
AR • ·TEBllIMAl.,SOC!ET 
AR • T ERl'IINAL, TAP·ER PIN 
.AR ·• TEBllINAi.UllG- 22·26 .HG 
AR • TElll!IHAL,RING, ao.;;6 !TUD,18-20 AllG 
lB • TEBllIRAL,RilfG 14-16 HG 
AR • TElll!IHAL.RI!IG 10-12 AIG 
AR • TERllIHL,RIHG 11l-16 111G 
AR • TER!IIlllAL,RlllG 10-12 HG 
AR • TEBllIRlt.RillG• !I0.10 STU1:;18-20 liG 
JIB • Tl!RitIRAL,tiillG 14-1E AIG 
AB • TERl!IlllL,BING 10-12 IVG 
1iB • TERllI!flll,RillG- 14-HAIG 
lB . • SOC.llET,TRUSISTOB : 
JIB • STIFPEHER 
AR • CARD GUID! 
ns • T!!R!II11AL,11IRE 
118 • CORREC'ro·B.VIRE .-(22 26 HG) 
All .• RECEPTACLE-TEBl'IIHAL 
AR • SOCKET .. 

All ·• T ERIUHAL 
All · • llOUSI llG 
111 • CO!Ul!CTOR 
AB • COll!ll!!CTOR-• POSITICB 
AB • PLUG 
H • PLUG 
AR • Tl!BIUlfAL,PLAG !'AS'l . 
A.R • CORlll!CTOR 
H • BOUSIIIG 
lB • LABEt.CORBECTOJ 
H • BOUSIRG,CORN'l!IC'IOI- !'.l!llALI 
AB • I RSOUTOR 
na • HOUSIHG,COIMEC'?OB 
AR • BOUSillG,COINECTOB 
AB • COllTACT.!IALE 16-20 IIRE 
AB • C.011'.flCT,llALl! 
AB • STBAIH Bl!Ll!IP 

·AB • STRAII llEJ. 
AB • CARD ASl'I 
AR • TEtlllIRAL 

20-033 



CABLE AND JUMPER ASP CCMFCNERT PARTS 

FIGURE- PART UNITS 
INDEX NUMBER PER DESCRIPTION 

NUMBER ASM . 1 2 3 4 

12 - 38 813197 AR . A OU SING 
- 39 813549 ~R . COVllR 
- 40 813550 AR . HOUSING 
- 41 8 1368 1 AR . CON'l?ACT 
- 42 813801 AR . HOUSING 
- 113 8 13802 AR . COVER, VOLTAGE CRO ~S011ER 
- 44 5593481 AR . STRIP,TURRET 
- 45 1800 735 AR . HOUSING 

38 39 40 41 - 46 1'194 "124 AR . TER!'iINAl 
- 47 5447741 AR . HOUSING, SINGLE HI 
- 118 5466393 AR • C LAl!F ,STRAI R BElIH 
- 49 5466397 AR . STRA Ill RELIEF 
- 50 54E6851 AR . COllTACT,SERPENT-SIRGlf HI, 22-26 ENG 
- 53 2513254 AR . TERllINAL,SOCKET- 30-32 AllG 
- 54 23691E AR . TERllINAL,CONTACT- FH!ALE 24-22 AllG 
- 55 1166116 AB . HOUSIRG 
- 56 1812491 AR . HOOSI!IG ,l'EllAL.E CO!iT~CTS 
- 57 483661 AR . TERMINAL 
- 58 2744€14 AR . STRAIN RELI El' 
- 59 14 71028 AR . CONTACT 
- 60 4037302 AR . CLAl'!P 
- 61 264641 AR . RING, RETAINING EXT 0.114 ID Y. 0.025 THK 

42 43 44 45 

~] 
d l ~ 

~~ U o oc 0 ~ 
~ 

46 47 48 49 

50 51 52 53 

~ . ~ ~ 
54 55 56 57 

~ 
58 59 60 61 

PIGORE 12. CABLE ARD JO II PER ASSEllBLI COllPORBHT PARTS. SHEET 2 OF 3. INDEX ROS. 38-61. SEE LIST 12. 
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62 63 64 65 

66 67 68 69 

70 71 72 73 

74 75 76 77 

r . 

FIGURE 12. CABI.E .lf!D JOl!PEB ASSEl!BlY CCllPOHll'l' PIBTS. SBEBT 3 OP 3. IIDEX lfOS. 62-77. Sl!E LIST 12. 

FIGURE­
INDEX 

NUMBER 

, 2 - 62 
- 63 
- 64 
- 65 
- 66 
- 67 
- 68 
- 69 
- 70 - ,, 
- 74 
- 75 
- 76 
- 11 

PART 
NUMBER 

535386€ 
483770 

5353e00 
5353896 
53€2301 
5362306 
110580E 
5404480 
2101840 
2637689 

194355 
4703239 

357995 
1993937 

Cl\B LE l\ND JUl!PEll ,AS~ CC!IPONENT PARTS 

UNITS 
PER 
ASM. 1 2 3 4 

AR • CONNECTOR BLOCK,~-STYL! 
AR • LABEl. 
l\R • CARD,SBIELD CO!ll!O~IJG 
AR • RELIEF ASSE!!BLY,S'IRUN 

DESCRIPTION 

AR • CONTACT, LARGE SE.RHll'l, 22-26 II IRE RANGE 
AF • cov:ER,CONllECTOR B.LCCll 
AR SPllING 
AR • CONT~CT~GREJIT SNAKE,18-20 WIRE RANGE 
l\R • STRAP 
AR • INSERT 
AR • OU'ILET BOX 
AR • BRACKET 
AR • OU'IIET,CONV 115V 60 HZ 
AR • JU!IPER AS!! 
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NUMERICAL INDEX 

PART LIST AND 
NO. INDEX NO. 

PART LIST AND 
NO. INDEX NO. 

PART LIST AND PART LIST AND PART LIST AND 
NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. 

PART LISI AND 
NO. INDEX NO. 

PART LIST AND 
NO. INDEX NO. 

PART LIST AND 
NO. INDEX NO. 

119 1 - 3D 9092 1 - 2 11598-CONT 1 - 711 35739-COtfT II - 9 5607'l-C011T 3 -130 186758-CJNT ~ -135 2 57982-COll'I 5 - 119 11385112 5 - 56 
195 3 - 7 1 - 6 1 - 78 9 - 114 9 - 25 4 - 3.1 2579811 3· - 18 11385411 2 -150 

3 - 118 1 - 38 1 - 82 9 - 50 9 - 64 1e6759 4 - 5q 3 - 54 "1138548 !IA- 59 
324 2 - 2 1 - 411 1 - 95 9A- 211 9 - 78 II -56 5 - 61 4385119 3 - ,5 

5 - 79 1 - 48 1 - 99 36109 1 - 11 58207 1 111 11 - 10 257985 3 - II 3 -126 
5 85 

8115 4 - 22 
1 - 53 
1 - 57 

1 -120 9 - 55 1 - 311 
1 -124 9 - 0i 2 - 6 

1869211 3 - 17 
3 - 53 

3 - 111 
j - 19 

11·- 38 
1138550 3 - 61 

19110 1 3 
1 7 
1 - 39 

1 - 61 
1 - 66 
1 - 75 

1 -128 36112 1 - 8 2 - 668 
1 -137F 3681111 9 - 53. 2 -102 
1 -139 37913 1 -107 3 - 28 

186929 5 - 32 
, 86931 5 - 21 

7 - 3 

·3 - 411 
3 - 51 
3 - 55 

1138 551 5 - 50 
1138552 1 -106 

3 - 13 
1 - 45 1 - 79 1 -HO 3A- 8 3 -122 1869 33 10 - 31 257986 2 - 66H 5 - 19 
1 - 49 
1 - 53A 

1 - 83 
1 - 96 

1 -190 5 - 62 4 - 23 
1 -196 38235 3!- 5 9 - 1 

186950 2 -188 
186952 II - 60 

3 - 90 
3A- 3 

1138567 9 - 110 
9A- --= ~-

1 56 1 -100 1 -200 5 - 64 1.0 21 1911355 12 - 711 9 - 58 1138586 4 ~ 62 
1 - 76 
1 - BO 

1 -110 
1 -121 

1 -210 5 - 76 11 - 1 
1 -216 8 - 19 11 - 5 

20111199 10 - 26 
204500 10 - 27 

9 - 61 
9A- 50 

43858E II - 411 
1138589 5 - 35 ,, .. : 

1 - 84 1 -125 1 -231 9 - EO 11 - 14 2011616 5 - 69 9A• 53 1138602 3 -129 
1 - 85 1 -129 1 -237 9A- 52 11 18 205331 11 - 39 10. - 30 474405 1 - 86 
1 -122 1 -136 1 -2111 9A-. 63 11 - 22 209567 2 -187 10 -: 33 1 -·132 
1 -126 1 -137D 2 - 1 9A- 66 62031 11 - 311 210883 1 -1117 26116111 12 - 61 1 -2011 
1 -130 1 -1110 2 - 111 38352 9 - 39 765711 9 - 56 1 ,.170 2611998 II - 17D 1 -2115 
1 -131 1 -1511 2 -1115 9A- 16 78999 9 - 36 9 - 117 300606 11 - 31 1183652· 12 - 2 
1 -137 1 -161 2 -163 38364 2 -175 81693 II - 14 9A- 22 3 02090 3 - 26 1183657 12 - 3 
1 -137E 1 -188 31- 19 38381 1 -135 9A- 71 10 - 13 3 -125 40658 12 - H 
1 -1111 1 -197 5 - 70 38387 5 - 78 9A- 74 2108811 9A- 23 11 - 111 1183659 12 - q 

1 -155 1 -201 5 - 90 5 - 84 11 - 33 211111313 2 - 30 302131 3 - 27 1183661 12 - 57 
1 -162 1 -208 9 - 211 381133 II - 19C 101807 6 - 2 2 - 68 3 -1211 483676 12 - 7 
1 -189 1 -211 9 - 77 38443 1 -1 ll9G 103079 9A- 61i 216323 3A- 17 11 - 40 483677 12 - 7A 
1 -192 1 -211 12553 2 -167 38686 1 - 20 1011613 3 - 64 220856 10 - 25 307286 3 - 31 11u61e 12 .. 8 
1 -198 1 -229 221178 1 - JC 1 - 891 1011615 9 - 37 221790 9 - 3 313385 3 -129! llU679 12 - 9 
1 -20 2 1 -232 1 - 3G 1 -185! 9A- 15 222696 2 - 16 316807 91- 4 1183682 12 - 10 
1 -203 
1 -209 

1 -238 
1 -2112 

3 - 22 2 - 73 1011701 7 - 25 
3 - 39 115671 2 -118 1011702 6 - 30 

225532 2 - 74 
2311977 3 - 84 

317131 1 -146 
317227 2 - 52 

1183683 12 - 11 
483685 12 - 1;1 

1 -230 2 - 13 3 - 58 115690 1 - EO 1011712 5 - 83 3 - 98 317310 1 -1t9 1183686 12 - 12 
1 -233 2 - 26 3 - 65 1 - 65 ; 0117 63 2 - 5 236550 5 - 67 3171185 9 - 51 483687 . 12 - 13 
1 -239 
1 -2113 

2 - 35 
2 - 39 

3 -115 1 - 97 106419 5 - 89 
4 - 15 1 -101 1076e6 9 - 38 

2368119 1 - 3L 
; - 23 

322065 3 - 89. 
4 - 11 

1183689 12 - ·111 
483770 12 - 63 

1 -21111 2 - 113 II ..: 27 1 -111 9A- 111 1 - 27 9 - 20 502590 9 - 118 
2 - 27 2 - 117 4 - 32 1 -212 113288 1 -21 II , - 31 9A- ,., 9&- ~1 

2 - 36 2 - 54 5 - 11 1 -218 12 021~ 1 - 1 1 -149C 322266 1 -145 5071'42 11 - 24 
2 - 110 2 - 60 5 - 13 2 - 10 1 - 37 1 -151 322550 1 -11111 510316 11 - 19 
2 - 411 2 - 76 6 - 3 2 - 12 2 - 59 2 - 1 1 -1E7 11 - 23 
2 - 118 2 - 80 6 - 7 3 - 80 2 - 87 2 - 22 5 - 119C 518611 2 -- 621 
2 - 55 2 - 88 6 - 12 3 -1011 2 -155 2 - 32 5 - 73 523022 2 - 93 
2 - 61 2 .! 96 23105 II - 118 3 -138 2 ·-159 2 - 71 9A- 31 5211519 10 - 8 
2 - 77 2 -100 231111 II - 110 9 - 26 120571 11·- 119 2 -108 10 - 14 11 - 4q 
2 - 81 2 -132 25627 4 - 26 9 - 65 123780 II - 1 236916 12 - 511 322551 3 - 30 526378 9 - 29 
2 - 89 
2 - 97 

2 -1111 
2 -146 

4 - 63 9 - 79 1301134 1 5 
4 - 64 117987 2 -153 1 - 43 

2112260 10 --17 
251227 5 - II 

3.l- 2 
8 - 8 

9 - ·e2 
521916 9 - 52 

2 -133 2 -156 5 - 10 5 - 51 1 -137C 251759 2 - 65 9 - 28 91- 32 
2 -1112 
2 -1117 

2 -160 
2 -1611 

28692 2 -101 52523 3 - 69 1 -153 
32042 1 - 73 3 - 92 1 -187 

251762 . 8 - 11 
251970 3 -133 

322552 7 - 19 
9 - 81 

557669 1 - 72 
599557 2· - 66( 

2 -157 3 - 79 1 -109 526811 11 - 8 1 -207 253220 10 - 15 322555 2 - 66G· 2 - 661) 
2 -161 3 -103 1 -1.19 55198 3 - 24 1 -228 2531125 2 -134 332560 2 -117 615354 11 - 46 
2 -165 3 -137 1 -194 55711 2 -131 2 - 25 255939 2 - 58 3 - 112 6214116 9 - 80 
3 -116C 

2031 4 - 69 
29911 3 - 78 

9098 1 -1.91 
~0170 1 -142 

2 - 50 

1 -235 31- 18· 2 - 311 
2 - 9 55726 4 - 57B 2 - 38 
2 - 84 11 - 57D 2 42 

2 -107 
257187 2 - 6611 

3 - 72 

332620 1 - 25 
1 -148! 
1 -1491 

625955 9 - 27 
631769 9 - 71 

91- 47 
3 -102 

3550 1 - 9 
1 - 22 

3 - l.6 
3 -117 
II - 111D 

5 - 5 5 - 12 2 46 
9 - 63 7 - 20 2 - 53 
91- 45 ~ - 16 2 75 

3 -107 
5 - 1191! 
8 - 20 

5 - 47 
336628 4 - 198 
337193 1 -1113 

6 37733 1 - 18 
639292 11 - 112 
6112571 l ;.. 32 

1 - 91 
1 -185C 
9 - 511 

5 - 17 
9 - 228 
9 - 32 

311512 1 - 3B 9 - 42 2 - 79 
1 -172 91- 9 2 - 95 
2 - 20 91- 19 2 - 99 

9 - 19 
9 - II 1 
9.l- 12 

9 - 43 
91- 18 

33823.8 3A- 7 

642597 3 - :J 
E4259i! l - 3• 
6767•8 2 -1011 

3960 2 - 57 
11564 2 -127 
5528 3 - 2 

3 -113 
II - 21 
II - 59 
6 - 6 

9 - 57 
9 - 75B 
9 - 911 
9A- 6 
9A- 29 
9A- 35 
9JI- 38 

2 - 63 55901 2 - 611 2 -140 
2 - 85 2 -103 3 -136 
3 - 38 2 -106 130987 2 -189 
3 -120 3 -123 138755 2 -186 
11 - 211 5591 e 3 -1:<7 139050 5 - 113 
II - 36 II - 5 151598 1 -1119F 
4 - 39 5 - 1 1 -181 

91- 26 
11 - 35 

257189 1 - 3J 
1 -179 
4 - 70 
9 - 811 
9A- 55 

350830 2 _, 13 
2 -1111 

357995 , -149! 
12 -. 76 

363001 1t - II 
11 - 13 

366291 4 - 7 

72550.6 12 - 15 
7 36860 2 - 3 
738$26 3.A- 16 
738827 10 - 19. 
740459 12 ~ 16 
11105511 1. -168 
7119513 3 - 7.0 

561111 1 -158 
63611 2 - 66J 

3 -118 
5 - 119D 

6935 1 - 10 
1 - 21 
1 - 90 
1 -1B5B 

91- 119 
9JI- 61 

10 - 11 
10340 6 - 11 
11598 1 - 47 

1 - 52 
1 - 55 
1 - 59 

4 - 52 56079 1 - 21 12 - 1 
9 - 1 1 - 32 15112111 2 -126 
9 - 90 , - 110 156231 II - 8K 

10 - 23 1 -11101 179743 10 - 18 
11 - 29 .1 -1EU 179946 9 - 35 

35229 II - 116 2 - 11 183755 1 -175 
5 - 22 ~ - 62 185116 1 - 15 

35739 3 - 71 2 - 90 1 - 35 

257701 3 -116D 
257958 5 - 1111 
257968 3 - 85 

3 - 97 
257971 3 - 81 

3 - 99 
2579711 4 - BG 
257982 2 -128 

367115 9 - 45 
91- 20 

10 - 16 
369207 2 -ieo 

2 -183 
369649 11 - 36 
1130799 12 - 20 
438538 3 - 3 

3 -110 
7119519 3 - 68 

3. - 9• 
. 753317 3 -1161 
7590211 3 -129B 
801652 9 - 97 

9A- 75 
801131 11 - 113 

9 - 88 1 - 64 3 -106 2 -135 186758 1 ;.177 5 - 29 3 - 113 801f109 10 - l 

··. ·20-036 



PART LIST AND PART LIST AND PART LIST AND PART LIST AND 
NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. 

PART LIST AND PART UST AND 
NO. INDEX NO. NO. INDEX NO. 

PART LIST AND PART LIST AND 
NO. INDEX NO. NO. INDEX NO. 

807612 5- - 51 1090394-CONT 5 - 711 179118011 2 -171 1798805 6 - II 

5 - 60 1090873 1 - JR 17911806 Ii - 111 1€001181 4 - 51 

8111117 10 - 2A 1 -1.78 17911808 5 - 31 1800487 5 - 81 

10 - 29 3 - 6111 17911809 5 - 30 1800527 5 .- 33 

10 - 32 3 -1111 179118111 Ii - 25 1800685 Ii -
,, 

811802 12 - 17 Ii - 115 17911815 7 - 8 1800702 II - 117 

811804 9A• 110 5 - 23 17911820 3 -1112 1800703 6 - 20 

813179 10 - 6 6 - 13 17 911825 6 - 8 7 - 12 

813194 12 - 37· 7 - ·II 17911826 11 - 113 18007011 6 - 22 

813197 12 - 38 9 - 9 7 - l!Ef 7 - 15 

8135119 12 - 39 9 -· 85 17911836 3 -142 18·00707 6 - 16 

813550 12 - 40 911- 511 17911837 5 - 36 1800717 6 - 19 
8 13681 12 - 41 1091035 5 - 211 1794838 5 - 45 1800718 6 - 17 

813801 12 - 112 10.92125 2 -1118 1791181111 7 - 2 7 - 9 

813802 12 - 113 1105806 12 - 68 179118115 7 - 1 1800722 6 - 27 

817905 10 - 36 11171137 7 - 5 17911876 3 -1112 1800735 12 - 115 

818002 10 - 111 1127037 12 - 18 17911877 3 -1112 18007111 6 - 18 

819268 10 - 31 1132887 6 - 25 17911878 3 -1112 7 - 10 

819269 10 - 34 ·7 - 17 1791187'9 3 -1112 1800796 6 - 26 

819284 10 - 35 1145820 1 -157 17 94880 3 -1112 7 - 18 

819408 10 - 41 115119113 8 - 22 17911881 3 -142 180190 5 5 - 3 

825880 10 - 28 1164i27 4 - 65 17911882 3 -1112 1801906 5 - 28 
8 28310 8 - 6 1166115 12 - 21 17911883 3 -1112 18019B9 5 - 72 

8 - 31 1166116 12 - 55 179118811 3 -1112 1801991 5 - 71 

832610 3 - 74 1166117 5· - 66 17911B86 3 -1112 1801999 5 - 5B 

3 -105 11661198 12 - 23. 17911887 3 ..;1112 18020111 4 - Bil 

832611 3 - 73 1471019 12 - 6 17911888 j -1112 180379 3 5 - 88 

3 -109 1471028 1 -1611 1794889 3 -1112 1803802 3 -1112. 

832612 3 - 76 1 -166 17911890 3 ~1112 1807647 5 - 92 

832613 3 - 108 12 - 59 17911900 II - 72 1808563 1 - II 

832626 3 - 75 1589401 2 •152 179490B 3 -1112 3 - &!P 

3 -111 17911532 II - 8. 17911910 3 -1112 18085611 1 - II 

833616 2 - 28 179115-lll 11 - 18 17911912 3 -1112 3 - BEf 

2 - 67 17911535 3 -1311 179119111 3 -1112 1810963 5 - 63 

833617 2 - 31 17911545 8 - 9 °17911915 3 -1112 18109611 5 - 59 

2 - 70 17911572 II - 112 1794916 3 -142 1810966 5 - 53 

833618 2 - 29 5 - REP 17911917 3 •1112 1810967 5 - 55 

2 - 69 17911573 3 -1111 17911918 3 -1112 1810969 5 - 82 

833697 1 - 16 .II - BEP 17911927 3 -142 1810'970 5 - 651 

1 - 36 17911618 11 - 20 17911929 3 -1112 1811021 5 - 75 

839379 Ii - BB 17911622 3 -1112 17 911930 3 -1112 18110117 11 - 2 

Ii - 16 17911623 3 -1112 17911933 3 -142 1811048 11 - 6 

8ii2555 2 -178 17911624 3 -1112 17911935 3 -142 1812271 4 - 17C 

8112556 2 -17B 17911625 3 -1112 1794937 3 -142 181227 2 II - 17B 

8115762 2 -1B2 1794626 3 -1112 17'311939 3 -1112 1812291 4 - 88 

8118876 1 -10B 17911627 6 ~ 5 1794952 3 -1112 1812301 II - 191 
1 -215 17911630 6 - 15 17911955 3 -142 1812306 4 - BL 

850065 1 •179A 7 - 6 1794962 3 -1112 18123311 5 - 118 

8502118 1 - 3K 17911631 8 - 32 17911963 3 -142 1B121l5"1 5 - 111 

8536311 2 - 33 1794632 8 - 26 17911969 8 - 35 18121163 5 - 34 

2 - 72 1794633 8 - 24 17911970 4 - 61 18124611 5 - 26 
855263 2 -181 1794634 8 - 23 8 •REP 18121191 12 - 56 

855282 2 -176 '1794636 8 - 27 1794971 3 -1112 1812119 3 5 - 65 
855283 2 -177 17911637 8 - 33 1794972 3 -142 181253E 8 - 2 
855286 ·2 -178 17911638 8 - 21 17911975 3 -142 1812543 8 - 13 
856516 5 - 25 17911641 8 - 15 1794976 3 -1112 1812547 B - 10 
856575 2 ... 91 17911645 8 - 36 1794979 3 -142 1812591! 11 - 9 

2 -112 1794649 5 - 54 1794985 3 •1112 1812621 B .. 12 

3 -121 17911656 6 -~'10 1794986 3 -142 1812638 2 ;..170 

3 -131 17911670 3 -1112 179.119B7 3 ;..1112 18126113 4 - 81 
902075 2 -181 17911671 3 -142 1794988 3 ,.1112 1812645 4 - 8! 

9067411 2 -176 17911672 3 -1112 1795022 3 -142 181261lti 4 - BC 
906758 2 -177 1794688 3 -142 1795023 3 -1112 1814601 II - 12 
911932 1 - 88A 1794691 5 - 20 1795030 3 -1112 18111630 4 - 2B 

2 -181 1794693 ·3 -142 1795060 3 -142 1814634 4 - 10 
9607110 2 -181 17911695 3 -142 1795i06 3 -142 18111637 4 - 6 
9607112 2 -1B1 17911697 3 -1112 1795124 3 -1112 18111640 8 - 16 
960746 2 -181 1794703 3 -1112 1795131 3 -1112 1811161l 1 B - 25 
9607ti8 2 -181 1794724 12 - 46 1795139 3 -142 181116112 8 - 34 
960752 2 -181 17911753 5 - 39 1795154 3 -1112 1811l6411 8 - 11 
960766 2 -178 17947511 5 - 27 1795157 3·-1112 8 - 29 
960856 2 .-181 1794758 5 - 37 1795160 3 -142 181116117 8 - 5 

1072433 3 - 21 17911761 7 - 7 1795163 3 -1•2 1811l648 8 - 30 
3 - 57 11911770 5 - 42 1795172 3 -1112 1815055 1 - 41 

1073412 11 - 32. 1794779 7 - 7 1795208 3 -142 2 - lll!P 
1073418 8 - 25A 1'794787 ll - IHI 3 -1112 1815065 12 • llBP 
1074048 9 - 8 1791l791 II • 41C 3 -1112 1815066 12 - B!P 
1076717 11 • 66 179'4792 ll • 41B '1795210 3 -1112 1815067 3 - 87 
1077739 6 - 9 1791l800 6 • H 1795244 3 -1112 1815068 3 - 91 
10903911 5 - 18 17911801 6 - 21 1796730 10 - 24 1815069 .3 -112 

1815070 3 - 66 1819764-cONT 2 -1711 
1815071 3 - 88 1819766 10 - 110 
1815078 3 - 86 1819767 2 - 4 

3 - 95 1819770 2 - 49 
1815095 3 - 96 1819771 2 - 45 
1815100 1 • REF 1819773 1 - 54 
1815105 1 - 3E 18 21330 q - 67 

3 - 37 II - 68 
1815108 2 -158 1821336 ·2 -169 
1815109 2 -1511 1821358 5 - 14 
1815113 1 - 68 1821393 4 - 50 

1 -220 1821401 5 - 2 
1815117 1 - 87 1821407 5 - 77 
1815119 1 -133 18211108 5 80 
1815121 1 - 13 18211121 5 - 52 

1 - 33 18211126 3 -134 
1a 1 s1119 12 - B:EF 4 - 30 
1815150 12 - REF 1821429 4 - 29 
1815151 12 - REF 1847521 12 - 5 
1815152 11 - 115 18117526 12 - 24 

12 - REF 1847527 9 - 22 
1815265 8 - 17 18117529 12 - 24A 
1815302 2 - 173 1847530 12 - 25 
1815352 6 - 2ll 1847532 1 -165 

7 - 16 1847534 12 - 26 
1815357 6 - 29 1847536 1 -163 
1815358 6 - 28 1R62655 1 -184 
1815359 6 - 23 1993937 1 -149H 

7 - 14 12 - 77 
1815361 II - eA 1993977 1 ·1ll9B 
1815380 4 - BJ 2101840 12 - 70 
18151109 5 - 38 4102204 9 - II 
18151110 5 - 110 21023 611 3 - 29 
181 511·11 2 -168 10 - 4 
18151115 8 - 3 10 - 5 
18151116 II - 38 2122128 9 - 5 
18151117 II - 35 9A- 67 
18151118 5 - 498 21259711 91- 46 
18151l 19 4 - 34 2132050 2 - 51 

4 - 31 2162590 12 - 27 
18151120 5 - 49A 2162907 10 - 7 
18151121 5 - 15 2172166 2 - 66F 
18151133 8 - 18 2180701 1 -137B 
18151134 8 - 14 2194720 311- 6 
18151136 8 -· 1 22112321 9A· 33 
1815857 7 - 11 2281275 9 - 13 
1815859 7 - 24 21110111 11 - 7 
18158611 7 - 13 2513254 12 - 53 
1815865 7 - 23 2526535 1 - 63 
1815870 4 - 5e 1 - 70 
1815986 II - 57! 1 - 92 
1~15887 4 - 57A 1 - 93 
1815888 4 - 53 1 - 911 
1815889 Ii - 55 1 •103 
1815890 Ii • 57C 1 -222 
18158 92 Ii - 57 1 -223 
1815929 7 - 21 25112049 CJ - 33 
1815932 7 - 22 25112403 9 - 11 
1816025 11 - 19 911- 1 
1816026 4 - 17 2574126 9 - 15 
1816027 4 17A 9A- 8 
1816028 4 - 17A 25829511 1 ·158A 
1816039 5 - 6 2 -184 
18197 30 11 - 37 2594759 12 - 28 
1819731 2 - 83 2637682 12 - 19 

11 - REF 2637689 12 - 71 
1819733 2 - 86 2638059 5 - 91 
1819739 . 1 -183 26118906 10 - 1 

12 - REP 2731852 12 .,. 29 
1819740 2 - 66 27411813 12 - .32 

10 • REF 27'411814 12 - 58 
1819755 2 - 144 2766709 10 - 41 
1819756 2 -162 11037302 12 - 60 
1819757 11 - 30 II 1191189 9 - 76 
1819762 2 - 37 11119491 9 - 23 
1819763 1 - 81 11119618 1. -159 

1 -127 111211485 12 - 35 
1 -199 4131J350 2 -181 
1 -240 41311959 1 - 28A 

1819764 1 - 26 111311960 1 - 211.1 

4134969 12 - REF 41383511 3 - 82 
111311970 12 - REP 3 -100 
4134971 12 - REF 4138 35 5 1 --205 
4134987 2 - 17 1 -246 
111311990 2 - 18 11138363 3 - 77 
4134991 2 - 19 3 -101 
41311992 2 - 21 1!138364 2 - 82 
4134995 2 - 23 4138365 2 - 211 
41311996 2 - 8 111383E7 1 - 19 
11135002 1 - BEF li13B370 2 - 56 
4135005 11 - 15 4138371 1 - 77 
4135025 u- 9 1 ~123 
4135026 3A.,. 10 1 -193 
4135028 2 - 41 1 -2311 

2 -1113 4138372 1 -195 
4135067 2 -1Q9 1 -236 
11135069 10 - 22 II 138 389 2 -110 
4135072 3 - 8 11138390 1 ~ ~9 

3 - 117 4138391 1 - 69 
4135073 3 - 6 1 •105 

3 - 116 1 ·-221 
4135081 2 - 66A 41383911 1 - 98 
41 35082 1 - 50 4138396 2 - 92 
4135083 2 - ;0 4138397 2 -109 
4135085 3 - 35 413B398 1 - 30 
4135089 3 - 16 111384111 1 -185 

3 - 56 9 • REF 
11135092 3 - 1 11138420 1 -185 
4135096 3 - 5 9 - BEF 

3 ...; 45 4138421 9 - 10 
4135099 11 - 17 11253332 2 -129 
4135102 12 - REP 11253783 2 -119 
4135127 1 - 51 11253789 2 -130 
11135130 1 -11!3 4388552 3 - so 

12 - REF 4703211 11 - 11 
4135131 9 - 98 4703212 3A- 1 
4135132 9 - 12 1170321 Ii 1 -116 
4135133 9 - 6 11703232 1 -176 
111351311 9 - 59 4703236 4 - • 2 
'1135135 9 - 2 11703237 II - q 

11135136 12 - 30 11703239 1 ..;149D 
4135138 9 - 311 12 - 75. 

9A- 36 4703211'0 2 - 66! 
911- 68 117032111 2 - en 

111351112 g - 95 11703256 1 -1701 
9A- 37 4703260 3 - 83 

4135143 9 - 23 3 - 9')1 
4135144 9 - 76 11703261 3 •. 1 'i 
11135151 9 - 86 4703262 3 •115A 

9A- 56 4703263 3 ·115A 
4135152 9 - 93 4703.2611 3 -1151 

9A- 73 4703265 3 -1151• 
11135153 9 - 89 4703266 3A• 12 

9A• 72 4703267 3A• 12 
llB6961 5 - 9 4703268 3A• 12 
11136975 5 - 86 4703269 3A• 12 
11138326 2 -115 4703270 3A• 1 
4138327 1 -150 4 703271 3l- 1 
11138334 10 - 9 11703273 3A- 1 

12 • REF JA- 1 
11138336 12 - REF 11703276 6 - 1 
4138338 1 -182 11703277 9.A• 30 

12 - REF 5054290 2 -181 
4138339 1 - 89 5051129 2 2 -1e1 
1113831l0 1 -117 50542911 2 -181 
11138341 1 -1011 5051l296 2 -181 
4138342 1 -1111 50511478 2 -181 
111383113 1 -115 5054480 2 -181 
11138344 1 -113 5054"482 2 -181 
41383115 1 -102 505111184 2 -181 
11138346 1 - 112 505448! 2 -181 
41383117 1 - 71 50511490 2 -181 
11138348 1 -226 50541192 2 -1B1 
41383119 1 - 62 50544911 2 -181 

1 - E7 50511'96 2 -181 
1 -219 so5449e 2 -1B1 

4138350 1 -213 5213276 4.- 13 
4138351 1 -225 4 - 33 
4138352 1 -224 4 ... 73 
4138353 1 -206 5 - 68 

20-037 



PART LIST AND PART LIST AND PART LIST AND PART_ LIST AND 
NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. NO. INDEX NO. 

521UOOO 9 - 1U 55766U6 3 -139 5733161 2 - 6UA 
9A- 7 5576663 1 -180 5762057 9 - 96 

5214013 9A- 44 557566U 3 -119 57 84851 8 - 28 
5214366 9 - 69 5576666 1 - 17 5800634 12 - 36 
5214505 9 - 68 5576667 3 - 63 5820539 8 - 7 

9A- 43 '5576670 1 -118 5824095 10 - 12 
'5214512 12 - 31 5576671 1 -186 5864584 9 - 62 
5214573 5 - 87 5576672 1 -227 68 08518 1 -138 
5236656 9 - 22A 5576673 3 ·116A 6808520 II - 43 

9 - 75A 5576677 1 -171 6 - RE! 

5240513 9 - 97 5576678 , -183 6808521 1 -112 
5252526 9 - 66 12 - REF 68 08527 3 - 15 

9A- 41 55766 79 1 -171 3 - 52 
5252740 9 - 67 5576687 12 - REP 68 08528 8 - 25B 

9A- 42 5576689 9 - 91 6808537 3 -115A 

.ii 11 - 16 911- 70 68 08541 10 - 2 

i, 5252809 11 - 3 12 - REF 6808542 2 -119 
5252810 11 - 12 5576690 9 - 92 68 08543 2 -179 
5252839 9 - 83 91!- 69 6808547 1 -111 

5252841 1 -156 12 - REF 6808548 2 -179 
5252850 9 - 30 5576691 10 - 10 6808566 1 - 30A 
52571143 3 - 40 12 - REF 6808567 1 - 2!1 
5270314 9 - 21 5576696 1 -1311 6808568 1 - 28 

9ll- 13 5593412 12 - REF 6808569 1 - 116 
5276701 9 - 31 5593415 10 - .39 6808579 1 -148 
53126 56 3 - 62 55931116 10 - 38 68 08585 1 -138 
5318966 9 - 72 559)1118 2 - 98 6808586 3A- 21 
5318968 9 - 73 5593422 11 - 47 68 08587 3A- 21 

9 - 74 55'13430 3 -116 6808588 3A- 21 
5323562 9 - 70 55931133 2 -1 51 6808593 1 -137 A 
5325562 9A- 47 5593434 3A- 12 6808596 2 -: 1 es 
5353851 9 - 17 5 5934 35 3A- 13 8029971 9 - 119 

12 - 33.Pt 55934 38 31!- 14 9A- 27 
5353852 9 - 18 5593440 3A- 4 8330332 1 - 88 

12 - 34A 55931141 3A- 15 8525989 9 - 75 
5353853 12 - 33 5593443 3A- 20 9ll- 39 
5353854 12 - 34 5593446 1 -159 
5353868 12 - 62 5593447 3 ., 115A 
53538SO 12 - 64 5593448 1 - 12 
5353896 12 - 65 3A- REF 
5353922 12 - 35 55931153 10 - 20 
5362301 12 - 66 12 - REF 
5362306 12 - 67 559345!1 2 -172 
5!1011480 12 - 69 5593455 2 -166 
5412817 1 2 - 22 5593456 5 - 191! 
5447741 12 - 47 5593457 3 -132 
54663 SJ 12 - 118 5593458 3 -116 F 
511663 97 12 - !19 5~93459 3A- 11 
5486851 12 - 50 5593464 2 -109 
55766 04 5 - 16 55931165 1 - 3F 
55766C6 3 - 20 5593466 1 - JA 

3 - 59 5593470 1 -185 
55766C7 3 - 49 91!- REF 
5576609 3 -128 55934 74 9A- 76 

5 - 8 55934 15 911- 3 
5576611 3 - 12 55934 76 9A- 5 

3 - "1 5593477 9A- 48 
5576616 2 - 15 5593478 9A- 62 
5516617 3 - 61 55934 79 9 R· 311 

3 - 93 559341!2 9A- 10 
5576620 12 - REF 12 • REF 
5576626 2 -120 5593483 9A- 17 
5576627 2 -121 12 - RH 
5576629 2 -123 5593484 9A- 65 
5576630 2 -122 559H85 9 A· 28 

2 -1211 5593486 9A- 60 
5576631 2 -125 5593487 12 - 411 
5576633 2 -139 5593488 9A- 37 
5576635 2 -116 12 - REF 
55766 36 5 - 46 5593489 9A- 58 
5576637 2 - 94 12 - REF 
5576638 1 - 58 5593490 9A- 51 
5576639 3 - 23 5593492 9A- 2 

4 - 3 5615309 11 - 20 
55766110 2 -111 11 - 27 
55766111 1 -149 5615311 11 - 25 

12 - REF 11 - 26 
5576642 1 -152 5615592 11 - 28 
55766113 1 - 13 5615879 11 - 21 
55766114 3 -140 5616034 3 - 60 

5211 PC 

20-038 



': 

5211 Printer 
Order No. s 124-0139-1 

This form may be used to communicate your views about this publication. They will be sent to 
the author's department for what,ever review and action, if any, is deemed appropriate. Com­
ments may be written in your .own language; use of English is not required. 

IBM shall have the nonexclusive right, in its discretion, to use and distribute all submitted 
information, in any form, for any and all purposes, without obligation of any kind to the 
submitter. Your interest is appreciated. 

Note: Copies of IBM publications are not stocked at the location to which this form is 
addressed. Please direct any requests for copies of publications, or for assistance in using your 
IBM system, to your IBM representative or to the IBM branch office serving your locality. 

• Did you find the part you needed in the catalog? 

• If you did not find the part in the catalog, how did you obtain the correct part number? 

• What parts were you unable to find? (Include numbers if you were able to determine them 

by an alternate means.) 

If you did find the part you needed in the catalog, but had unusual difficulty locating it, 

please send us the part number and page number. Include a description of your difficulty if 

you wish. 

Your comments: 

Note: Staples can cause problems with automated mail sorting equipment. Please use 
pressure sensitive or other gummed tape to seal this form. If you would like a reply, please 
supply your name and address on the reverse side of this form. 

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. 
·~·(Elsewhere, an IBM office or representative will be happy to forward your comments.) 

READER'S 
COMMENT 
FORM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5211 Printer 
Order No. 8124-0139-1 

This form may be used to communicate your views about this publication. They will be sent to 
the author's department for whatever review and action, if any, is deemed appropriate. Com­
ments may be written in your own language; use of English is not required. 

IBM shall have the nonexclusive right, in its discretion, to use and distribute all submitted 
information, in any form, for any and all purposes, without obligation of any kind to the 
submitter. Your interest is appreciated. 

Note: Copies of IBM publications are not stocked at the location to which this form is 
addressed. Please direct any requests for copies of publications, or for assistance in using your 
IBM system, to your IBM representative or to the IBM branch office serving your locality. 

• Did you find the part you needed in the catalog? 

If you did not find the part in the catalog, how did you obtain the correct part number? 

• What parts were you unable to find? (Include numbers if you were able to determine them 

by an alternate means.) 

• If you did find the part you needed in the catalog, but had unusual difficulty locating it, 

please send us the part number and page number. Include a description of your difficulty if 

you wish. 

Your comments: 

Note: Staples can cause problems with a11tomated mail sorting equipment. Please use 
pressure sensitive or other gummed tape to seal this form. If you would like a reply, please 
supply your name and address on the reverse side of this form. 

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. 
(Elsewhere, an IBM office or representative will he happy to forward your comments.) 

READER'S 
COMMENT 
FORM 



Reader's Comment Form 

Fold and Tape Please Do Not Staple Fold and Tape 

Fold 

Business Reply Mail 
No postage stamp necessary if mailed in the U.S.A. 

Postage will be paid by: 

International Business Machines Corporation 
Department K10 
P. 0. Box 6 
Endicott, New York 13760 

Fold 

If you would like a reply, please print: 

First Class 
Permit 10 
Endicott 
New York 

Your Name -----------------------------~ 
Company Name --------------- - Department _____ _ 

Street Address ---------------------
City ________________________ _ 

----
State -------~----- Zip Code ------­

IBM Branch Office serving you --------------------- --------- -.. ---- - - _.__ ---..--_ _.. - . -
® 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N. Y. 10604 

IBM World Trade Americas/far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N. Y., U.S. A. 10591 

IBM World Trade Europe/Middl& East/Africa Corporation 
360 Hamilton Avenue, White Plains, N. Y., U.S. A. 10601 

Reader's Comment Form 

Fo ld and Tape Please Do Not Staple Fold and Tape 

Business Reply Mail 
No postage stamp necessary if mailed in the U.S.A. 

Postage will be paid by: 

International Business Machines Corporation 
Department K10 
P. 0. Box 6 
Endicott, New York 13760 

First Class 
Permit 10 
Endicott 
New York 

.. -· .. ........ ... ~ ................ ....................... ........ ....... ....................... ... ....... .. .. ..... .. ......... ............ .................... -............. .............. .. ...... .. . 
Fold Fold 

If you would like a reply, please print: 

Your Name --- -------------------------- -
Company Name ---------------- Department ------

Street Address ---------------------

CitY -----------------------~ 

------
State - ------------ Zip Code --- --- ­

IBM Branch Office serving you -------- ------------- - ---- _.. --- -. _.__ - - _.__ ___ ... _ _ _... _ .. -
® 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N. Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N. Y., U.S. A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation.I 
360 Hamilton Avenue, White Plains, N. Y., U.S. A. 10601 



) 

\ 



~~is 
5211 I Fo ld I 

' __ J 

Cut 

------- --- --- -. _ _.._ - .... - ----- -- -----T-® 
International Business Machines Corporation 
Oata Processing Division 
1133 Westchester Avenue, White Plains, N. Y. 106')4 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, ~oute 9, North Tarryto.,.,11, N. Y., U.S. A. 10591 

IBM World Trade Eurc·pe/Mia"'" East/Africa Corporation 
360 Hamilton AV&nua, White Plc11ns, N. Y., U.S., A. 10601 

5211 Printer (PC) Printed in U.S.A. S124-0139-1 



.. 

l 

SECTION 21 GEN.ERAL/TOOLS 

SECTION CONTENTS 

MAINTENANCE ANALYSIS PROCEDUR.ES 
(MAPs) 

Using the MAPs 
MAP Example . 

LEGEND ... 
Logic Symbols 
Electrical Symbols 
Timing Charts . _ 
Keying Symbols ; 

GENERAL LOGIC INFORMATION 
01A-A1 Board Layout . . . . . 
Voltage Switching Levels . · . . _ 
01A-A1 Board Voltage Distribution 

TOOLS AND TEST EQUIPMENT •· 
General Logic Probe II (GLP). 

Des.cription. 
· Ac~essories '. . . 

Operation _ 
Gauges . . . 
Miscellaneous . 

•. ,! 

.; ... . ..· 

21-010 
21-010 
21-010 

·21-030 
21-030 
21-030 
21-040 
2i-040 

21-050 
21-050 

21-050 
21-060 

21c070 
21-070 
21-070 
21.-070 
21-070 
21-080 
21-080 

,:·- "*"·.· 

l ) 

EC 784017 01 Mar78 
PN 8324217 - 1of2 21-000 

' 



MAINTENANCE ANALYSIS PROCEDURES (MAPs) 

The Maintenance Analysis Procedures (MAPs) are a step-by­
step procedure to guide you through the service call by 
tracing a symptom to the cause of failure. The MAPs 
logically approach the possible cause of machine problems 
and may point you to the defective component, the neces­
sary adjustment, or the field replaceable unit (FRU). 

USING THE MAPs 

When using the MAPs: 

• Read Carefully. The MAPs can help you find the problem 
only if you follow instructions and answer questions 
correctly. 

• Follow the Sequence. Proceed step·by-step through the MAPs 
at all times. At times, the MAP instructions may not seem 
applicable to the problem. However, they can be important 
in determining the failure. 

• Follow Instructions. Instructions should be followed in the 
order given. Questions are based on instructions preceding 
the questions. Do not change the conditions established by 
the instructions before answering the questions. 

Throughout the MAPs, references may be made to error 
indicators, second-level diagrams, service aids, or other 
informative material. 

MAP EXAMPr1L:E:_: -------------------- MAP Name and Number -----.. ~ MAP 0010-t 

5211 START 

PAGE 1OF4 

ENTRY POINTS 

FROM ENTER THIS MAP 

MAP ENTRY PAGE STEP 
NUMBER POINT NUMBER NUMBER 

0000 A 001 

EXIT POINTS 

Entry and exit points - show all 
entry and exit points to and from 
this MAP. 

EXIT THIS MAP TO 

PAGE STEP MAP ENTRY 
NUMBER NUMBfR NUMBER POINT 

2 005 0020 A 
2 007 0022 A 
3 016 0055 A 
3 015 0070 A 

This map is used to analyze the printer failure and 
direct you to the appropriate map. · 

001 ~ .... ~~~~~~~~~~~~~~~~~~~~~~~~~ 
(Entry Point A) Step Number 

Did the system maps direct you to the 5211 
printer maps? 

y N 

002 
(Entry Point B) 

Record failure indicators from the system 
and operator detected symptoms. 
Inspect the printer for obvious causes of 
failure, such as a broken ribbon or print 
belt. 
If the cause of the failure is obvious, 
find the repair procedure in the Map Index 
0000. 
Resolve printer power problems first. 

Is a cable interlock problem or a printer 
power problem indicated? 

y N 4 

Instruction - establishes conditions 
for answering the next question. 

- Y =yes N =no 

-

---------------------------- Off-Page Referencing - identifies the page and trace where this MAP 
4 3 2 leg continues. 
ABC 

EC 784017 01Mar78 
PN 8324217 
2 of 2 

21-010 



1 l J 

c .._------------------On-Page Referencing - indicates 
1 5211 START the trace and page where this MAP 

I. leg came from. 

PAGE 2 OF 4 
003 Question - answer either yes or no. 

Continue from your answer to the 
Printer errors are indicated by a 

next question or instruction. 
Check Light. 

Is the Check Light on? 

y N 

004 
Press the Stop/Re.set key and 
then the Ready key. 
The Ready Light should come on 
and the print belt motor should 
start turning. 

Is the Re;idy Light on? 

y N 

005 

Printer set-up 

1. Power is on 
2. Forms are loaded 
3. Print belt is installed 
4. Throat is closed 
5. Forms thickness control is 

set correctly 
6. Cover closed 
7. The system must be varied. 

OFFLINE or ina 
DIAGNOSTIC mode 

Printer not ready. 
.......----- External Exit Point - indicates the Go to MAP 0020, Entry Point A._. 

MAP and entry point to go to. 

006 

Is the print belt motor turning? 

y N 

3 3 
D F 

007 

Print belt motor failure. 
Go to MAP 0022, Entry Point A. 

MAP 0010-2 

EC 784017 01 Mar78 PN 8324218 
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LEGEND 

Positive logic is represented in this manual, and signal levels are 
disregarded. The negator or inverter (N block) inverts the logic 
(not the level). Passive elements such as line terminators, and 
pulse shapers are not usually shown because they do not con­
tribute to the logic. Wiring diagram page numbers are indicated 
below most logic symbols. 

Data flow is normally from left to right and from top to 
bottom; flow that may be logically unclear is shown by arrows . 

(Set) 
(Name) 

FL (On/1) Flip Latch 

ANO Block 

The same basic symbol is used for other 
logic blocks. Each type is identified by· 
the legend in the block, as follows: 

A MD AND gate, magnet driver output 
EV even 
OD odd 
OE exclusive OR 
OR OR 

1 0 n putl ON..,. __ --'} 
c r:J ~ Negator (Inverter) 

Input side is denoted by heavy line. 
Circuit multiples shown by numerals 

(Reset) t--. __ .:::8.r---t(Off/0) in lower right corner. 
A1N2 

FF 

(Complement 

(Frequency!---. 

Osc 

Time 

(Input) 
SS 

(On/1) Flip-Flop 

Input side is denoted by 
heavy line. Shift signal 

(Off/O) is shown by a P or N. 

Oscillator 

(Output) , 
"'{ 

Single Shot 

AMPLI Fl ER - The amplifier (AR) provides adequate driving 
energy and an appropriate impedance match to other blocks. 
The amplifier output is active only when the input is active. An 
amplifier having input or output of other than standard logic 
signal voltage has distinctive labeling at the block. 

(Collector) N (Emitter) Transistor 

~ (Input) GJ---i Time Delay 

Time N Latch N Tri Ctr 

A 

Reg 8 

Counter 

Line Break 

Shows that the logic line, or bus, 
goes through another circuit. The 
line name can change, but not 
its value. 

Gated POR 

1 
L 
M 

N Tri 
Pulses 

I 
I 
I 

Light P.T. 

--, 
Hill I 
Oovica I 

I 
I 
I 
I 

L--
I __ _J 

Diode 

Zener Diode 

Photo Transistor (PT) 

Emitter/Transducer 

Hall Effect Sensor(Switch) 

Plunger 

Magnet 

Spring 

A286 
l1---~~' E02 ~ 7/ (GND) t Connector 

Light Emitting Diode (LED) 

Belt or Carriage Emitter Circuit 

Timing Disc 

EC 784017 01 Mar78 ~~,·~24218 I 21-030 
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Active State 

Numerals at the beginning and end of the bar identify the 
signal(s) on the same chart that activ;ites.and deactivates this 
line. (Not) with the number indicates that lack of the signal 
conditions the line~ 

·Line Break 

.Represents an interval in time. 

II 

. " 

.m 

On-Page Connector 

Indicates the connection between two parts of the same 
diagram. The arrow leaving the symbol points (line-of-sight) 
to a correspondingly numbered symbol. 

15-xxx 

Off-Page_ ~onnector 

Indicates the connection between diagrams that are 
located on separate pages. The location ofthe 
correspondingly lettered symbol is shown adjacent. 

Denotes a reading ·sequence. Corresponds with a 
.similar key in an associated diagram. 

Denotes a reading sequence within a diagram . 
Corresponds with a similar key in the associated text. 

Denotes a nonsequential reading order. Sometimes 
corresponds with a similar key in an associated 
diagram. 

EC 784017 01Mar78 
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GENERAL LOGIC INFORMATION 

)> 
s: 
" r--,, -m 

U> " 
:xi 

-< :xi 
U> -
-I z 

5 m -I 
s: ~ 
.::::. -I 
Oo 

Ir Ir ,., 
2 Z1 PRINTER Z2 POWER SUPPLY Z3 

6 SIGNAL&SW CONTROL SIGNAL 
4 CABLE CABLE 

A B c D E F G H 

~ .. ,~ , .. 
Z4 ZS 

J K L M N p Q R s 

(CARD SIDE-VIEW) 

no 
)> (") 
OJ s: 5 r- 0 
m -I 
..... 0 

:xi 

Z6 
6 

T u v 

VOLTAGE SWITCHING LEVELS 

Polarity 

Polarity is indicated by a wedge ( ~ ) or no wedge. 

More negative voltage ~ 

More positive voltage ---L..:__j 
Active Level 

Active level is the line level that conforms to the edge--of­
block character for that line. 

This line is active when minu·s ~ 

This line is active when plus ---{___:__J 
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01A · A1 BOARD VOLTAGE DISTRIBUTION 

11 

13 

2 

5V TBl-19 +8. 
TBl-14 +5V GND . 

T81 -16 +5V 

3 

v TBl-20 +8.5 
T81-14 +5V GN :) 

0 

TB1-16 +5V 

4 

v TBl-19 ·+8.5 
TB1·15 +5V G ND 

T81-17 +.5V 

5 
. : .... 
· .. . .... ~· 

2 

6 

4 

v 

v 

.. 

u T s 
Y6 

119-- -, 
I 

I I 
[! __ ] .J 

.. 

r..--1 ........... 11 I ,.. 

T I 

~--r- J 
H · 

~--1 "" Fl I 
I 

t! __ r- I 
...J 

.. 
~ 

Z6 

u T s 

I-
u 0 w 

... a: z 
:o (C CJ 

.:. > 
aJ > aJ U1 
I- U1 j-N 

N + 
+ _.-.. 

R a p N M L 

Y5 Y4 

805~ "" 
i8os ~ Ll 

I 
I I 
L~O~ ~ µ 

f 812 0 h 
I L~:_~ J 

-
V1 

" 
811 ~ 1--

f"- D12 

+8.5V 

• ~11~ I-
I 812 : 

, 
r I 

I 813 : L ___ ...J 

l'"'i. .. 
r8oa--,., 
I - I 

L02~--.: ril 
Z5 Z4 

'.:·\,.;~: 
.. ,...: 

. ~-

R a p N M L 

...J vO 
I-.,, z a?I z 

CJ 
' (.) C"? > 

iii > ai U1 ..... ~ I- ~ 
+ --.. 

K J H G F E 0 

Y3 Y2 

jso~r!l 
--- I- ...,. , 

Butfl I 

809~ I 
~09 __ ---

.,_ ___ --- µ 

fs1~[! 
---

..., ___ 
----i ti 012• _!_ 

~~--1 813.T ..... J ---~ 
___ -::::; 

--,---i 

ra~~ 
--- --- ---- , 

Bl: -
1sog B09J I 
L:: --~ ---~ -----i ...J 

r:--- ---- ---- ---- 1 

•B1~C!j 012• I 

~!_3 ~ 813,. ~ F 

--- 1---- h fBo~r!: 
----

sos• 
1sog 809,1 
~- -i 

- -i 
µ 

17 --r: 811. ~---1 ---
1s1~C!j 
1813 c_ ":; . 

iso~C: 
I-~-- ----

1sog l!:,'. __ v- F -= 
811 e' 

'81~~ 
·- -,.- - ---

I . 
~1~-~ - F -~ 

Z3 

K J H G 

(PIN SIDE-VIEW) 

81~ -- - ., 
012-.1 I 
B13 • ~ 

808~ 
809, ... 
811~ 
---
812~ 
813 J-1 

F 

I 

h a .~ 
'l 811 

~ 
Z2 

E 
~ 

a.. 
::!! 

N <( 
a?I ...J ... (.) 

aJ > 
I-.~ 

+ 

D 

c 8 

\ 
!"< 

v 

c B 

A 
Y1 

1 

2 

v 

~ 
3 

H 
I 

K 
E 
N 

4 D 

5 

Z1 
6 

A 

fl" 
002 

D13 
02 J 

J 13 
P02 

p 13 
02 u 

u 13 

• • 

• • • • 

• • 
• • 

• • • • 

• • 
Board Pin 
Numbering 
(Pin Side) 

802 W22 

813 W33 
G02 X22 

G13 X33 
M02 Y22 

M13 Y33 
502 Z22 

513 Z33 

EC 784017 01 Mar78 PN 8324220 
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Card Top 
Connector 
Numbering 

W02 

W13 
X02 

X13 
Y02 

Y13 
Z02 

Z13 
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TOOLS AND TEST EQUIPMENT 

GENERAL LOGIC PROBE II (GLP) 

Description 

The IBM General Logic Probe II 11 is a small, rectangular, 
hand-held unit used by the Customer Engineer to detect logic 
signals for many technologies. It is designed for use on all new 
I BM machines that need a logic probe for maintenance. It 
replaces the old SL T type logic probe. 

For a detailed description of the GLP Operation, specifica­
tions, and maintenance, see IBM GENERA.L, LOGIC PROBE II 
MANUAL, SY27-0127. i< 

Accessories 

2588263 
. SLT Jumper 

12-lnch 

453167 
SLT Ground 
Tips (3) 

461159 
Alligator 
Clamps (2) 

5500900 
4/40 to 6/32 
Ground Lead 

453163 

~ 
I 

I 

~ 
2728259 
12V SL T Gate 
Resistor 5.1 K 

5500901 
Scope Probe 
to 6/32 Adapter 
w/Gnd 

461091 
6/32 Pin Tip 

Operation 

Gound Lead 

Connect this lead to any signal ground (DOS pin) 
near the probe point. Do not use frame ground. 

CAUTION 

Improper indications result if this 
lead is not connecte~ to signal 
ground. 

Indicator Lights ---------------

UP indicates an up level (+). 
DOWN indicates a down level (-). 

A pulsing line is indicated by 
both lights being on. 

Both lights are off if the line 
level is from +1.0 Vdc to +2.0 Vdc 
for MUL Tl logic setting. 

Safe Operating Ranges: 

MU L Tl +60.0V 
Logic MST 2/4 +14.0V 
Selector MST 1 +14.0V 

Voltages greater than the above 
ranges will damage the probe. 

Probe UP and DOWN lights will momentarily 
flash on during power up if the probe is con· 
nected to its machine power source. Please 
ignore. 

Power Leads 

CAUTION 

Improper connection of the power lead might cause the 
probe to malfunction . 

Connect the black (-) power lead to M2D08 (gnd). Connect 
the other (+) lead to M2D03. A voltage difference of 4V to 
12V is needed to power the probe, with the black lead 
always the most negative. 

Note: The power leads(+) D03 and(-) DOS can be 
connected to any card row on the 01A1 Board, EXCEPT 
the A and V rows. 

UP 
NONE 
DOWN 

Test Terminal 

The line being probed is connected 
to this terminal. (Various probes 
may be attached, other than the 
one shown, to aid in probing.) 

Extender (part 453605). The extender is a 24 inch (60 cm) 
long probe that allows the general logic probe to be used 
more conveniently. The extender is ordered separately 
from the general logic probe. 

Logic Selector (TECHNOLOGY) 

• 5211: MULTI 

Selects the type of logic to be 
probed. Circuits probed in the 
5211 Printer require the 
MULTI setting. 

LATCH Switch 

5211: NONE 

NONE position resets the lights 
and prevents any latching action. 
This position is used for most 
probing in the 5211 Printer 

The up position allows satching the 
UP light on a positive pulse. The 
down position allows latching the 
DOWN light on a negative pulse. 
This feature can be used to monitor 
for an intermittent error condition 
or to verify that a pulse occurred 
when the operator could not con­
tinuously see the probe. 

+1.4V 
GND 
-1.3V 

~ ..... ---------- GATE REF Volts Switch 

~~j-,,~ + 
GENERAL - 'W"'f"?.:I;..._...::::_ 
LOGIC PROBE 11 ---...;==---

General Logic Probe 11 
(part 453212) 

• 5211: GND 

This switch affects only the gating 
terminals and is not required for 
probing the 5211 Printer. 

GATING Terminals 

These terminals are not required for 
probing the 5211 Printer. 

EC 784017 01Mar78 
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GAUGES 

• B/M 1815365 contains the following tools: 

Platen Gap Gauge (1) Part 1814638 
Platen-to-Casting Gauge (2) Part 1815362 
4-40 Screws (2) 

Platen Gap Gauge (part 1814638) 

Platen-to-Casting Gauge (part 1815362) 

0 um ® 
4-40 Screw 

: .· 
" 

Print Rtlflistration -Gauge (part 2360173). 

Note: This is a Branch Office Tool and will not be found at the 
5211 site. 

Bulb Extractor (part 461061) 

, . . 

For Indicator Lights on the Operator's Panel. 

Note: These Tools and Gauges are not included in the 
5211 Shipping Group. They must be ordered separetly. 

MISCELLANEOUS 

Snap-Ring Pliers (part 9900317) 

Wire Removal Tool (part453705). This tool is used to 
remove wires from the printer's connector blocks. 

· EC 784017 01 Mar78 PN 8324221 
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SECTION: 22 INDEX/GLOSSARY 

INDEX 

m 
abbreviations 22-040 
acoustic skirts adjustment 15-050 
attachment to·system 

description 
forms control 15-020 
print line 15-020 
system 15-020 
universal character set buffer 15-020 
5211 printer 15-020 

functional units and data flow 15-030 
5211 pririter/system signals 15-040 

m 
base and cover grounding 10-010 
belt-drive motor 

circuit 4-060 
· ·llation 4-060 

removal 4-060 . . . 

·/ ( sei'll ·; - Clfock 4-060 
belt-drive pulley 

inst• llation 4-040 
removal 4-040 

belt-idler pulley 
ir:istallation .1-070 
removar 4-070 
~rvice check 4-070 

belt idler p1.1lley bracket 
adjustment 4-080 
installation 4-080 
removal 4-090 

belt motor feedback LED 
adjustment 4-020 
circuit 4-030 
installation 4-020. 
operational description 4-020 
removal 4-020 
service check 4-020 

belt positioning rollers 
installation 4-090 
removal 4-090 

El 
carriage drive belt 

adjustment 8-040 
installation 8-040 
removal 8-040 
service check 8-040 

carriage motor 
installation 8-070 
removal. 8-070 
s~rvice check 8-070 
circuit 8-080 

carriage motor control-.~~ 
CE switch cir~uit. r5~38ft 
cir_cuit timing 15-290-
diagram 15-280 
further carriage advance 15-290 
initial carriage.advance 15-290 
stop pulse development 15-300 

carriage motor feedback-LED 
adjustment 8-050 
circuit-carriage motor 8-060 
installation 8-050 
removal 8-050 
service check 8-050 

carriage theory 
carriage drive 15-270 
·carriage drive motor 15-270 
carriage drive feedback 15-270 
c<1rriage drive tractors 15-270 

CE general logic probe II (GLP) 21-070 
CE PIS (power supply) test plugs 2-240 
CE switch panel 

circuit, CE switches 2-030 
description 2-010 
service check 2-010 
tests 2-020 

circuit-cable interlock 3-040 
circuits, hammer firing 15-170 
circuit, operator's panel 3-020 
cleaning aids 14-010 
cleaning (see PM) 

cooling fan 
installation 9-030 
removal 9-030 

contents of MIM 1-010 
cover adjustments 

acoustic skirts .10-050, 17-020 
arm, support 10•010 
front access door 10-030 
latch 10-020 
left and right end cover 10-040 
grounding, base and covers 10-010 
rear access door 1 0-030 
seal 10-020 
t()P cover lift mechanism 10-020 
tqp cover magnetic latch 10-020 

m 
d~ta 

, parity check 15-200 
• ·strobe 15-170 

diagnostic description 
function tests 

character 16-010 
matrix 16-010 
ripple 16-010 

introduction . 16-010 
timing test 

belt motor 16-010 
carriage motor 16-010 
impression 16-010 

diode D 1 service check 9-040 
documentation pla·n 

II 

manual layout, how to find 1-010 
section descriptions 1-020 
starting a call · 1-010 

echo check 15-200 
end-of.-forms switch 

. adjustment 7-020 
circuit, end-of•forms interlock 7-030 
installation 7-020 
removal 7-020 
service check 7-020 

error checking 
data parity check 15-200 
hammer-off checking, not print time 15-200 
ha_mmer-on echo time 15-200 

II 
feedback LED · 15-070 
forms control buffer 15-270 
forms motion sensing 

circuit, forms motion 8-030 
installation 8-030 
removal 8-030 

forms path 
service check 7-010 
theory 

end-of-forms switch 15-250 
forms entry guides 15-250 
forms load compartment 15-250 
forms tractor 15-250 
introduction 15-250 
paper clamp 15-250 
stacker compartment 15·250 
tension fingers 15-250 
tinsel 15-250 

forms skipping 15-270 
forms spacing 15:270 

forms tension assembly 
adjustment 7-080 
instqllation 7-090 
removal 7-090 
service check 7-080 

function and timing tests 
belt feedback LED timing 2-090 
carriage feedback 2-090 
car.riage space/skip 2-090 
character print test 2-090 
impression control 2-090 
matrix print test 2.-090 
ripple print test 2-090 

function wiring and timing diagrams 19-000 

m 
general logic information 

voltage switching 21-050 
01A-A1 board layout 21-050 
01A-A1 board voltage 21-060 

glossary 22-040 

m 
hammer 

addressing and firing 15-170 
adjustment, flight time 5-140 
circuits (model 1) 

hammer probe points 5-190 
representative circuit 5~180 

circuits {model 2) 

hammer probe points 5-19"0 
representative circuit 5~ 180 

coil 
installation 5-150 
removal 5-150 

driver circuit 15-1-70 
firing time 15-170 
installation 5-140 
removal 5-140 
springs and plungers 

installation 5~ 170 
removal 5-170 

hammer unit 
· hammer coils 15-150 
hammers 15-150 
model 1 

installation 5-130 
removal 5-130 
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hammer unit (continued) 

model 2 
installation 5-130 
removal 5-130 

how to use this manual 1-010 

D 
impression control potentiometer 

adjustment 5-050 
circuit 5-060 
installation 5-050 
removal 5-050 
service check 5-050 

IMPSS, description 16-010 
installation instructions 17-010 
introduction-5211 theory 15-010 

II 
legend 

electric symbols 21-030 
key symbols 21-040 
logic symbols 21-030 
timing charts 21-040 

locations 13-000 
lower ribbon shield 

installation 6-040 
removal 6-040 

II 
maintenance analysis procedures (MAPs) 

example 21-010 
using 21-010 

model 1-type selection 
scanri i ng sequence 15-180 
subscan, print belt 15-180 

model 2-type selection 
scanning sequence 15-090 
subscan, print belt 15-190 

motors 
belt drive 

circuit 4-060 
installation 4-060 
removal 4-060 
service check 4-060 
theory of operation 15-070 

carriage 
circuit 8-080 
installation 8-070 
removal 8-070 
service check 8-070 
theory of operation 15-290 

motors (continued) 

fan, logic gate 
installation 9-030 
removal 9-030 

ribbon, left 
circuit 6-070 
installation 6-070 
removal 6-070 
service check 6-070 
theory of operation 15-220 

ribbon, right 

m 

circuit 6-080 
installation 6-080 
removal 6-080 
service check 6-080 
theory of operation 15-220 

operator's panel 
EDS assembly 

installation 3-010 
removal 3-010 

LED board 
installation 3-010 
removal 3-010 

theory 15-050 

11 
paper clamp assembly 

adjustment 7-040 
installation 7-040 
removal 7-040 
service check 7-040 

paper clamp bar 
installation 7-060 
removal 7-060 

paper clamp coil 
circuit, paper clamp 7-070 
installation 7-060 
removal 7-060 

parity check 15-200 
parts catalog 20-000 
plugs 

power supply 
Pl - T2 input 9-010, 13-040 
P4 - logic gate fan 9-010, 13-040 
P20 - T2 output (25 volts de) 9-010, 13-040 
P23 +25 volts de 9-010, 13-040 
P25 - +5 and +8.5 volts de 9-010, 13-040 
P26 - internal 24 volts ac 9-010, 13-040 
P27 - power sense signals 9-010, 9-080, 13-040 

Pl - carriage motor 8-080, 13-050 
P2 - ribbon motor, right 6-080, 13-010 
P3 - paper clamp 7-070; 13-010 

plugs (continued). 

P4 - belt motor 4-060, 13-010 
P5 - PSS emitter 4-110, 13-020 
P6 - ribbon motor, left 6-070, 13-010 
P7 - logic gate fan 9-030, 13-030 
PB - operator's panel 3-020, 13-050 
P9 - forms jam sensing 8-030, 13-010 
P13 - impression control potentiometer 5-060, 13-020 

PM 14-010 
power distribution 9-060 
power on reset-POR 9-070 
power supply 

installation 9-010 
removal 9-010 
signals 9-080 
test points 2-050 
theory 

.introduction 15-340 
power on sequence 15-340 

voltage selection 9-010 
preventive maintenance (PM) 14-010 
primary ·power section 

cover installation 9-020 
cover removal 9-020 
voltage selection 9-020 

print and space operation model-1 
forms movement 15-310 
printing 15-310 
system setup 15-310 

print and space operation model-2 
forms movement 15-320 
printing 15-320 
system setup 15-320 

print belt 4-010 
print belt drive 

acceleration and running speed 15-070 
belt synchronization with systems 15-070 
error checking 15-070 
mechanism 

idler pulley and print 15-070 
motor and drive pulley 15-070 
print belt motor 15-070 
print belt positioning 15-070 

motor control 
belt sync 15-090 
belt up to speed 15-090 
CE switch control 15-110 
gated open loop 15-090 
logic 15-130 
print belt motor 15-090 
start print 15-080 
4 megahertz 15-080 

start print belt motor 15-070 

print belt 
error conditions 15-110 
installation 4-010 
motor control timing 15-120 
removal 4-010 

print quality identification 2-070 
print subscan components 

print belt timing marks 15-140 
PSS pulses 15-140 
synchronization to 15-140 
transducer 15-140 

print subscan (PSS) emitter assembly 
adjustment 4-120 
mechanical 4-120 

print subscan (PSS) transducer 
adjustment 4-100 
circuit 4-110 
installation 4-110 
removal 4-110 
service check 4-100 

print unit casting 
adjustment 5-010 
installation 5-010 
removal 5-010 
service check 5-010 

print unit casting theory 
form thickness control 15-150 
platen 15-150 

print unit interlock switch 
adjustment 5-030 
circuit, impression 5-040 
installation 5-030 
removal 5-030 
service check 5-030 

printer components · 
addressing 15-150 
error checking 15-150 
firing the hammers 15-150 
forms thickness and impression 15-150 
hammers 15-150 
print belt timing marks 15-140 
print line 15-150 
print I ine buffer 15-150 
PSS pulses. 15-140 
subscans 15-150 
synchronization to system 15-140 
transducer 15-140 
universal character set buffer 15-150 

printing 
data parity check 15-200 
data strobe 15-170 
hammer firing time 15-170 
sequence, model 2 15-160 
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PIS test 2-040, 13-040 
PSS and home pulse development and use 

home pulse 15-140 
__ PSS pulses 15-140 -

PSS emitter operation 
print belt and belt guide 15·140 
transducer and amplifier 15-140 

ID 
nbbon 

motor, left 
circuit 6-070 
installation 6-070 
removal 6-070 -
service check 6-070 

motor. right 
circuit 6-080 
installation 6-080 
removal 6-080 
service check 6-080. 

mounting pl;!tes 
installation 6-060 
removal 6-060 

removal 6-010 
reverse switches 

adjustment 6-050 
circuit 6-050 
instatlation 6-050 
removal 6-050 
service check 6-050 

theory 
check circuits 15·230 

-ribbOn drive 15-220 
intr_oduction 15·220 
reversal 15-230 
ribbon stop 15-230 

tracking 
·adjustment 6-020 
service check 6-020 

safety 
equipment 1-030 
personal · 1-030 

stanning sequence 
model 1 15-180 

. model 2 15-190 
seeond level diagrams 19-000 -
signal cables and connectors 3-030 , 

switches 
CE panel 

circuit 2-030 
description 2-010 
service check 2-010 

end-oMorms 
adjustment 7-020 
circuit 7-030 
installation 7-020 
removal 7-020 
service check 7-020 

operator's panel 
circuit 3-020 
installation 3-010 
removal 3-010 

print unit interlock 
adjustment _ 5-030 
circuit 5-040 · 
inslaflation 5-030 
ref110val 5-030 
serwice check 5-03li> 

ribbon reverse 
-adj•tment 6·050 
circtlit 6-050 
installation · 6-050 
remcw.d 6-050 
servi'u check · 6-050 

system cond!rol 
forms cartrol buffer 15-210 
forms skipping 15-27() 

- forms spacing 15·270 

II 
theory of operation 15-000 
theory of printing 

home pulse 15· 160 
impression control single shot 15· 160: 
print mechanism .15-1_60 
print subscans 15-160 

tinsel, static eliminator 10-010 
tools and test equipment 

gauges 21·080 
general logic probe 21-070 

type selection · 
model 1 15· 180 
model 2 15-190 

Numerics 
25-volt Contactor - K1 -9-050 
5211 error checks 

any hammer on check _ 2-100 
belt speed check 2-100 
belt sync check 2-100 
belt up-to-speed check 2-100 
cable interlock check 2-100 
carriage ~heck 1 2-100 
carriage check 2 2-100 -
data parity check 2-100 
forms jam check 2-100 
hammer echo check 2· 100 
printer busy too long check 2-100 
printer busy too often check 2-100 
printer power check _2·100 
ribbon check 2-100 

• 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

Et 
A: Ampere, AND. 
ac: Alternating current. 
accelerate: To increase in speed. For example, the print belt. 
motor accelerates to operating speed. 
amp: Amplifier. 
AR: Amplifier/driver. 

m 
BLK: Black. 
B/M: Bill of material. 
buffer: .A storage device that is used to hold data for processing 
between the system and the printer. For example, print line buffer. 
BUTS: Belt up to speed. 

m 
C: Caj;J•citor. 
carr: Ulrriage. 
Carrllfl time: The time when the carriage is moving. 
CE: Customer engineer. 

character set: One complete group of characters on the print belt. 
CK, CHK: Check. 
Closed loop: The mode of control of a stepper motor by using 
pulses that are generated as a result of the motor's motion (feed­
back pulses) . The motor is first started by an external pulse. 
cm: Centimeter. 
CNTL: Control. 
compartment: A designated space such as "stacker compartment". 
Conn: Connector. 
Ctr: Counter. 

m 
D: Diode. 
de: Direct current. 
detent: A device used to position and hold one mechanical part 
in relation to another so that the device can be overridden by 
using additional force. On the 5211, an electrical detent is used 
to hold ·the carriage mechanism in place when it is not moving 
the forms. 
diagram: Figure. 

drag: The force put on the ribbon or forms to keep tension on 
them. See also ribbon drag. 

E: Emitter. 
EC: Engineering change. 
echo: A Hammer Echo Return Signal is sent back to the System 
in response to each hammer-fire signal. 
EDS: Elastic-diaphragm switch. 
elastic-diaphragm switch: The switch contact is operated by a 
flexible key top instead of a push button. The keys used on the 
5211 operator'.s panel are this type. 
EOF: End of forms .. 

II 
F: Fuse. 
FCB: Forms control buffer. 
FF: Flip flop. 
Fire Tier Pulse (Fire-Time Pulse): The pulse is activated by the 
system to fire the group of hammer(s) that was addressed on the 
previous subscan. There are five separate fire-time pulses or tiers. 
and each tier is assigned to fire certain hammers that are aligned -
with characters on the belt. (1/5th of the hammers). The pulse 
has a variable time duration depending on the impression control 
single shot. 
FL: Flip latch. 
flip flop: An electronic latch having a common input that causes 
the status of the latch to reverse each time an input :s received. 
forms chute: The forms path under the printer between the forms 
entry and the forms tension assembly. 
FRU: Field replaceable unit. 

GLP: General logic probe. 
Gnd: Ground. 

ID 
HMR: Hammer. 
Hz: Hertz. 

D 
IAD: Installation activity report. 
IMPSS: Impression control·single shot. 
in: Inch. 
INLK: Interlock. 
IPO: Instant power off. 
IR: Incident report. 
1/0: -Input/output. 

kHz: Kilohertz. 
K: Relay or contactor. 

II 
LED: Light emitting diode. 
LPI: Lines per inch. 
LPUL: Least positive up-level. 
LRS: Lower ribbon shield. 

II 
M: Motor. 
mA: Milliampere. 
MAPs: Maintenance analysis procedures. 
max: Maximum. 
MHz: Megahertz. 
MIM: Maintenance information manual. 
min: Minimum. 
mnr. Millimeter. 
monitor: To verify some specific function(s) such as the frequency 
of P.S.S. pulses. 
MPUL: Most positive up~level. 
ms: Millisecond. 
MST: Monolithic system technology. 
MUTS: Motor up to speed. 

II 
N: Negator, no, negative. 
N/0: Normally open. 
ns: Nanosecond. 

m 
OP: Operator. 
open loop: The mode of control of a stepper motor that uses 
pulses from an external source, such as an oscillator. 
option: To make available. 
OSC: Oscillator. 
oz: ounce. 

P: Positive, plug, connector 
Paper clamp: An electromechanical device used to h'Qld the forms 
firmly in position during printing. 
PED: Pedestal. 
pedestal: A circuit that provides control of a common voltage to a 
driver circuit such as a carriage pedestal driver. 
phototransistor(PT): An electronic device that switches voltage 
when light hits the light-sensing part of the device. 
pitch: The distance between hammer positions or characters on 
the print belt. It is expressed as a rate, such as 10 hammers per inch . 
PLB: Print line buffer. 
PM: Preventive maintenance. 
POT: Potentiometer. 
POR: Power on reset. 
POS: Position. 
Print Belt (Typebett): The belt is a steel band that has the type 
characters etched near the top and timing marks near the bottom. 
Print Scan: The time for the print belt to move the physical dis· 
tance between each character. A print scan has 5 subscans. 
scan has 5 subscans. 

Print Subscan (PSS) Pulses: Two PSS pulses are gentrated from 
each timing mark on the print belt. The pulses oCCL¥ in sequence 
(subscan 1 through subscan 5, then repeated). Five iubscans make· 
up one print scan. The pulses are used by the using 1'1!Stem to 
synchronize the characters on the print belt to the C!Y"'ect hammer 
for addressing and firing. Each print subscan is assig-ed the cer· 
tain group of hammers that are in alignment with t~ characters on 
the belt. ( 1 /5 of the total hammers) 
Print time: The time when print scans are occurrin;. 
PS (P/S): Power supply. 
PSS: Print subscan. 
PT: Phototransistor. 

R: Resistor. 
Reg: Register. 
restraint: Something that limits movement. 
Ribbon drag: The force put on the ribbon by the n.D"'-<lriving 
ribbon motor to keep tension on the ribbon. 

slew: A mode of stepper motor control. See close!: oop. 
SLT: Solid logic technology. 
SS: Single shot. 
Stepper .Motor: A motor that is phase-controlled b.,, :1c pulses or 
"steps". The motor turns when it is pulsed, and sto;s rurning 
when it is not pulsed. 
sw: Switch. 
sys: System. 

II 
t: Time. 
TB: Terminal board/block. 
TD: Time delay. 
throat: The opening where the forms pass betwee• ~e print unit 
casting and the hammer unit. On the 5211, when tte ~rint unit 
casting is closed and the print unit interlock is actWll!Cl. the signal 
'throat closed' is sent to the system. 
tinsel: A cord having metal strips that is used to cl!c.~ the 
electrostatic charge on the forms before stacking. 
TP: Test point. 
trig: Trigger. 
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m 
UCSB: Universal character set buffer. 
URS: Upper ribbon shield. 
UTS: Up to speed. 

V: Volts, voltage. 
VOM: Volt-ohm-meter. 
V1: Volume 1. 
V2: Volume 2 . 

• W: Watts. 

Y: Yes. 
YEL: Yellow. 

µ micro 
µf microfarad 
µs microsecond 
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This form may be used to communicate your views about_ this publication. They will be sent to 
the author's department for whatever review and action, if any, is deemed appropriate. Com-
ments may be written.in your own language; use of English is not required. . 

IBM shall have the nonexclusive right, in its discretion, to use and distribute aJJ submitted 
information , in any form, for any and all purposes, without obligation of any kind to the 
submitter~ Your interest is appreciated. 

Note: Copies of IBM publications are not stocked at the location to which .this form is 
addressed . . Please direct any requests for copies . of publications, or for assistance in using your 
IBM system, to your IBM representative or to the 1BM branch office serving your locality'.. 
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Are you able to find informatio.n in this publication easily? 

Are the illustrations adequate. clear, and concise? 

Which of the following are included in your occupational responsibilities? 
System operating. 0. Instructing 
Programming 0 Supervising 
Maintaining . 0 Other . 

If other. please explain. · 

Your comments: 
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