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INTRODUCTION

The IBM 5211 Printer is a liné 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. Printing is done -
by driving the hammers against the back of the paper and ribbon -
and against the moving print belt. See. The print line has 132

print positions that are spaced 10 characters per inch. Forms

There are two Models of the IBA1 5211 Printer: y
@ Model-1 has 66 hammers, one for two print positions. Each el .'

hammer is optioned twice for each print position. Print Bal
® Model-2 has 132 hammers, one for each print position. Each N :
"hammer is optioned once for each print position. . Ribbon /
>
‘Platen - \;

Characters per | Character sets|Print Speed (lines per minute)

character set | on each belt Model-1 Model-2 4
48 4 160 300 '
64 3 120 235
96 2 84 164

Carriage spacing and skipping is controlied by the system at“
either 6 lines-per-inch or 8 lines-per-inch (6LP1/8LPI).

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

Characters

Timing Marks

SYSTEM
: .
: 5211 Attachment
I} MeTHOD OF PRINTING

Forms

Control '

‘Signal . :
5211
Cable

Universal M S [ S S — e e
Character . L ;
Set Buffer Hammer Address Data g Belt Drive

(Belt Image) - N =

9 Control Signals E Print and Hammers
. Printer Status and . , N

Print Line g ming Signals .ﬁ Ribbion Unit
Buffer T
(Data to be A 1 - Garrioge

Printed)

Power Supply
“Control
Logic
4017 01Mar78
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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}

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) [E]
The Print Line Buffer is loaded with the data to be printed.

Universal Character Set Buffer (UCSB-Belt Image)

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
The System contains the contro! 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

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. 1t also contains
circuits for feedback to the attachment, error checking, and
other special printer circuits, such as the CE Switches.

System Signat- 5211 Printer
Cable -
—————— = i W — W e — _—
Belt Image
UCsB .| = Hammers
{Beit image) ‘
Compare i
Logic
Print Line E
Buffer - Ribbon
Data {Data to be
Printed)
Forms Image Forms = »|
sl p-| Control Carriage
Buffer
<t
e L Belt Drive
Commands Control .
. Lagic
s
B
Power Supply+
s
1
SYSTEM B 5211 priNTER

3 5211 PRINTER ATTACHMENT
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FUNCTIONAL UNITS AND DATA FLOW

Belt Motor and Drive i}

The belt drive includes the belt motor, belt feedback, belt, belt
pulleys, Print Subscan (PSS) emitter, and centrol logic. |ts
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 first motor advance pulse to start the belt motor. The motor
is first detented, then it starts turning. 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 acceleratinn. When the motor reachesa
certain speed, as measured by the frequency of the feedback

pulises, the motor advance control switches to the 4 MHz oscillator.

When the belt is up to speed, (home and PSS pulses generated
from the belt timing marks), the signal ‘Belt Up to Speed’ is
sent to the system.

See "Print Belt and Drive”’, 15-070.

Print Subscan (PSS) Pulses and Home Pulses [}

These pulses are generatzd 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 ‘Nelt Up To Speed’ is active, the PSS and home
pulses are sent .o the system. The system synchronizes itself to
the printer with the home pulses. The system uses the PSS
pulses to synchronize the characters on the belt to the correct
hammers for printing. See “Print Subscans and Home Pulses”,
15-140. .

Print Unit and Hammers

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 the hammer drive pulses.
See "‘Print Unit and Hammer_s," 15-150.

Ribbon Drive [5}

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’", 16-220.

Paper Clamp

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

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 carriage 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 how 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

The power includes the primary section, the secondary section,
.and the distribution. The power supply converts the ac line
voltage to dc voltages to operate the printer. The system
normally controls the power supply in the 5211. The system
activates the ‘Power On’ signal to turn on the printer power.
When t_he‘ power supply determines that the dc voltages are -
correct, it sends a ‘Power Complete’ -§ignal 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. z

Operator’s Panel

The operator’s panel enables communication with the system.
The signals from the four keys and the 6LP1/8LPI switch go
to the 5211 logic then to the system. The Power light 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.

Switches (b)

l Lights (4)

5211 PRINTER

Operator’s
Panel

‘ Data Bits 0-7, P
Strobe

Hammer Sample

Fire Tier Lines 1-b

Carriage Advance Ribbon
Control
Ernage Ga Carriage
Motor
Drive
Ribbon
Control Carriage Motor Feedback Pulses
Tractors (2)
Reverse Switch
Activate Paper Clamp Paper Left \
= Clamp x
Driver \
Left
Ribbon SA
Motor = =
(X}
Belt Motor Feedback Pulses
& Hammers
= Beit Belt e
Motor Motor Paper
Belt Go
Control Drivers Q o Clamp
Ribbon A z L :e‘_'e';e
Control Belt 3 L witc
‘ FHome Pulse . Motor L Right
| @SS Pulse Print. e
Belt Up To Speed Scan  jeli— E p) Right
el Control Tirving Ribbon
— ‘ Mark Motor
Impression"__'l s
[€&—Control [ Flame ;
SS Position Power On
| ‘ Light
Hammer z POR to Printer Logic
‘[Eecode LI
Ribbori Left :
Carriage i r
T___,g'bbm‘l — Motor _— 25-volt Power
L__.JBeh ontro Drivers Contactor Supply
Close 25-volt Contactor
Power On
Power Complete
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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

Power On

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

supply.
Power Complete

The brinter 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 to
distribute 25-volt power to the printer motors, hammer
coils, and paper clamp magnet circuits.

Power Check.

The power supply in {he 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

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

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 missing timing marks). The
system uses the home pulse to synchronize itself to 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’ is
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 i |mpressmn 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 puises.

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

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

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
Operator Panel Lights

The system turns on the respective light 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).

6LPI1/8LPI 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:

SYSTEM 5211 PRINTER/SYSTEM SIGNALS 5211
POWER [ ]
Power On
Power On Reset (POR)
Close 25-volt Contactor
C: Power Complete

INTERLOCK

Cable Interlock >

Cable Interlock
- Throat (Print Unit) Closed

BELT DRIVE AND SUBSCAN CONTROLl

Belt Go :)
Belt Up To Speed
Print Subscans (PSS)

Home

HAMMER ADDRESSING AND FIRING ,

Data Bits 0-7,P

Strobe

Fire Tiers 1-5
, Impression Control Single Shot
“Hammer Sample

Data Parity Check

Hammer Echo Return

Not Print Time =

\/

RIBBON
Printer Busy
Ribbon Check

<

1 FORMS PATH AND CARRIAGE

Activate Paper Clamp -
Carriage Go j
Carriage Advance
Forms Pulse
End-Of-Forms
,' L

. LIGHTS, KEYS AND SWITCHES, ,

‘ Check Light
Interlock Light
Forms Light
Ready Light

Carriage Restore Key
Carriage Space Key
Ready Key
Stop/Reset Key
6LP1/8LPI Switch
CE Switch On

—v-

\/
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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

6LP1/8LP! switch go to the 5211 logic then to the systefn. The
Power light 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.

The Operator’s Panel has a light panel assembly and a key panel
assembly located under the cover. The 6LPI/8LPI 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 woard has 4 ‘elastic-diaphragm switches
(EDS) that are closed by pressing their respective key.

For removal and installation , see “Operator’s Panel,”
Section 3, 3-000.

-The Interlock light indicates any of the following conditions:

Interlock Light (Yellow)

@ Print unit open
® Print belt cover not installed

~e

The light js 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 @ 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.

Carriage 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 -

Pressing this key advances the forms one line space, 1/60r1/8
inch, depending on the position of the 6LP1/8LPI switch. The
key is active only when:the printer is not rga.cly.

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 lights.

Power On Light (Red)

The Power On light indicates that the printer power supply is
active. It is turned on by the 521.1.Power Supply. It is turned
off when the +5-volts is not active in the 5211 Power Supply.

Stop/Reset Key
This key has two functions:

1. Stop. When the 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 reset the light(s). The
system then turns off the Check and/or the Forms light(s).

6LPI/8LPI Switch

This switch sets forms spacing to either 6 lines-per-inch or
8 lines-per-inch.

EC 784017 01Mar78 PN 8324197
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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 beli speed. The theory of how this
is done follows.

Start Print Belt Motor
‘Beit 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, indicate that
the motor is up to speed. Belt control then switches from the

o _Tfeeabébk'pulses to pulses 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 th- character image 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 Print 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.

. Motor and 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

pulley Y counterclockwise. 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 fl_ex‘il‘)ility of the belts. The cover over ttj_e_ g
‘drive pulley limits the uEs\;lard movement. See ‘‘Print Belt Drive
Motor Control,” 15~080,_for_ the three stages of control of the

stepper motor. .

Print Belt Positioning Rollers

The two positioning rollersare 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 pulleyprovides tension to the right end of the print
belt. Moving the print belt release Ieverforward, moves the
idler pulley to the left, releasing the belt. For adjustment of the
beit idler pulley 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 holesfor 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 pulses to
drive the motor faster. The feedback LED assembly senses
the holes in the feedback timing disk, 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.

Enlarged
View from rear
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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 stages is R

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 Puliey”, 15-070)
generate ‘Motor Drive’ m as shown:

Detent ‘Beit Go Control’
until ‘Belt Go Delayed’

Start ‘Start Pulse’ E

Acceleration ' Feedback’ '

Run ‘Gated Open Loop’ 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 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 [z to
produce pulses labeled ‘MC Ring A’ through ‘MC Ring M’,
These counters provide timing pulses internally to the belt
controi card. See “Belt Control’’, Section 18, ZA035.

Start Print Belt Motor (Start)

Belt Go Control 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’
to gate the A & B pulse ‘FF’ latches &) , and to send a com-
bination of A and B pulses to the Motor Driver card to 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 Iatch. ‘Belt Go Control’ with

timing pulses ‘N Trig J* and ‘N Trig G’ turn on the Belt Go

Delayed latch . ‘Belt Go Delayed’ allows the Gate Motor

Drive Latch §&lto be set by ‘Motor Drive’, which is activated

by ‘Start Pulse’. ‘Start Pulse’ deactivates when the Belt Start latch
turns on at MC Ring J time. The Gate Motor Drive latch

resets at MC Ring K time.

I a102

ZA035

I
I
| I
| i 2o |
[ Control Belt Go C geed_bl_ack_ i otor Driver |
| = Belt Go |OR . Delayed Belt Start Gated pen 00Dy i nator L | Card I
| (from Sys) NTrigd| A N Start Pulse. .
| 1,__9_WG FL MCRingJ| A FL A | l
A1A5 | | ' I
WKO10 | : ' l
: ZA035 ZA035 . I :
| 3"“* o5 I 1 ZAom
Mc. Ring Ko I Belt
| 1 MHz Counzzr Motor Drive Drive A & B Pulses | Moter Driver : Motor
' - — Belt Go Delay . FL |
_ eg B A ALl AR |
| N Tri 1 o . | |
I Pulses l MC Ring K a' | (1to4) I
| beh ZA035 ZA035 | i
K | |
ted POR e}
| Frati 0 Rst 1 mc L | |
| Gated POR |OR M | |
| | |

To Belt Drive Motor.

(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
puise, when amplified, sets the Feedback latch[fa§at D3 time [EJ
{1t will reset at the following D2 time.) ‘Feedback Latch’ and not
‘Motor Up to Speed’ (MUTS) are ANDed to give ‘Feedback’ :
These ‘Feedback’ pulses increase in frequency as the speed of

the motor increases.

The Slow Latchis turned on every 900 s by the 900 decode

. The Slow latch, when on, prevents the MUTS Iatchfrom
‘turning on and therefore allows the line 'Feedback'.

However, when the frequency of the feedback pulses from the
LED cause the Feedback latch to turn on before 900 s, the
MUTS latch wiII 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’to set the Open Loop Iatch. ‘Open
Loop’ with “*Mc' becomes ‘Gated Open Loop’ which provides
‘Motor Drive’ and run mode.

Belt Up To Speed (UTS)

‘Belt UTS' to the Systemindicates 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'. The ‘Belt UTS’
latch can be set when these three conditions are active:

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

‘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”’, 15-110.

Belt Synchronization With System

‘Belt LTS’ and ‘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 beit has a missing timing mark which
indicates home position. {Timing marks are raised vertical projec-
tions.) The ‘Home Pulse’ is sent to the system, along with the PSS
pulsgé 1o synchronize each character on the print belt to the
charactersin the Universal Character Set Buffer.

A1N2 (ZA035)

Belt UTS Home Sense |
Belt Start Gate N | :’;2: 100
NTrigK | Al FL TS—LE' l
Belt UTS Belt UTS —
M A ° * e
Gated POR -M FL | &
—_— - Wl Belt 1n Motion 3
A ¥
Belt Stalled OR i o o _li.
|
— A I IS
| Iz
FE Gate Belt |
Disable UTS |OR |
Belt Go Delayed |
Feedback E ' Feedback
D3 A Latch s
Slew Gate [ ] A FL A
N
L
D2 Feedback
900
MC Ring C Decode- l Motor UTS
MC Ring H| | DO FL
MCRingJ | A mSlow Latch &
. FL Disable UTS|OR
Rst1mec Gated POR.
01| A =2 O
919

MC Ring A,B, & C Decode

MC Ring C,H,J, & K

Open Loop

Gated

A

Gated POR

FL 1Mc | A

Open Loop
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which activates ‘Disable UTS’ [l

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
Control, Belt Go Delavedm, and the Belt Startlatches
to activate ‘Start Pulse'and ‘Motor Drive’m
motor will now run continuously in closed loop mode. (This is
the same as normal belt motor start). At the same time ‘Disable
UTS' degates ‘Beit UTS' [}, and holds the ‘Motor UTS' latch

reset.

. This turns on the Belt Go

. The belt drive

Belt Control Card

i . | A1A4
% ¢ | wko10
s Lo | '
_l Belt UTS Belt UTS |E
otor UTS| A EL %
Belt In Motion I E
" A g
Belt Stalled OR or H=
" Gated POR 1
A =
IS
FE Gate Belt |ﬂn
Disable UTS |OR |
Belt Go IZ;eIaved I_ —_
Feedback Feedback Latch
Set Feedback Latch Latch
FL A
Feedback
D2
N
Motor
Motor UTS | s
Slow Slow Latch @~
Latch FL Gated -~ ;
POR DlsabIeTS OR
A1IN2 (2A035).

WKO010

L~ I

Not Belt FE Sw N/C
Latch  Disable UTS
Belt FE Sw N/C A 1sa
FL E
N

POR
|
I A1A5
: WK010
I
| [: Belt Go
I . Control‘ Belt Go

elt Go - - - Delayed
{ TFrom ys} NTrigB| A | FL [NTrigJ] 4 elaye _
I N Trig G FL MC Ring J| A
|
|
|
[ edi POR

Belt Start

FL

Gated Open Loop OR Mator Drive
: Start Pulse
N A rt Pu

A1N2 (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 the 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’.

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

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 ﬁot exceed 3
seconds during a print cycle, or ‘Belt Go’ and printer ‘Ready’
drops.

Printer Busy Too Often Check

A total of three ‘Printer Busy’ signals during a print cycle
drops ‘Belt Go” and printer ‘Ready’.

EC 784017 01Mar78 PN 8324200
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PRINT BELT MOTOR CONTROL TIMING

Note: The conditions shown are from a Power On Reset status.

/5
2.

‘Belt Go’ is sent by the system to start the printer.

The Belt Go Control latch is turned onfrom 1todms
after ‘Belt Go'.

. ‘Belt Go Control’ causes ‘not A’ and ‘not B’ to be actnve :

electrically detenting the stepper motor. (The motor must
first detent in order to start on the first advance pulse.)

. The Belt Go Delayed Iatchis turned on approximately

450 ms after ‘Belt Go Control’.

. ‘Belt Go Delayed’ (until ‘Belt Start Latch’) gives ‘Start Pulse’

which allows ‘Motor Drive’ and ‘Gated Motor Drive’
to the motor driver card. o
The first stepper motor advance pulse is ‘A’ and ‘not B’

. 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. This sets the ‘Gated Motor Drive’ latch , which
produces the next stepper motor advance pulse (B, A)

. The ‘Belt M Feedback’ pulsemincreases 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.

. Approximately 715 ms to 1.4 seconds after ‘Belt Go’ is active,

‘Belt Up To Speed’ becomes active 34| . After ‘Belt Up To
Speed’ is reached feedback pulses are no longer used ;

PRINT BELT MOTOR CONTROL TIMING CHART

§— Belt Start
[d=— Detent -mofsemft———Belt Accelerate »+—  Belt Run

Belt Go ST o4 AEWR. |5 M S s A e = (e ST W T S T ,
— 3l p— 3.52 ms

Belt Go Control E

T

j— 450ms gy

Belt Go Delayed E
\ {Approx. 350 drive pulses before belt motor is UTS) Onen loapidrive piili
Gated Motor Drive [ ] { | [ | B - 01 1§ 1110 ——enerated from e
1 Mh puilse.

(

Belt M Feedback F - i B B | ——Feedback Pulses not '}
used after  Motor UTS".

Belt Motor B (RO —— % Vi ides vy 1 . u <
Beit Motor Not B R — = =6 b
| biC |
Belt Motor A SN SSsaamET 55 L
Bkt tor Bkt T it - - L+
Belt Up To Speed Gate 1 716ms — 5y S =~ TR
— 1.4 sec. —z=
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PRINT BELT DRIVE MOTOR CONTROL LOGIC

Note: The 2nd level diagram shows the Print Belt Motor Control
circuitry and references to the Section. 18 wiring diagrams.

A1A5 |
WKO010|

A1N2 (ZA035) Belt Control Card

Belt UTS Home Sense !
919 Belt Start . Cate |
MC Ring A,B, & C Decode _ NTrigk |AJ FL [_ps [ | _ |
MC Ring CHJ, & K] Open Loop 3 MS Block l Al BeLVIE Bop uts Iz
Motor UTS FL 1Mc| A FL Gated POR otor UT> FL |8
e —_— ‘ Belt In Motion 2
. Gated POR___ ZA035 . " j2
Gated POR » OR Belt Stalled OR OR ‘J:QL%:O
ZA035 MC Ring L 7A035 ZA035 . I,
Gated Slew Gate MC Ring MI A 1>
C R : ZA035 I;.;
MC Ring C Max Slew FE Gate Belt |
Slew Gate | A ] FL Disable UTS [OR L
" Amp i N ,,
Gated POR Block El N Belt Go Delaved le_
; 1A ’
MC Ring H on o FL EN
MCRing K| A .
— 2 ' Feedback Feedback |
D3| A Latch _Fecdback Latch
ZA035 Slew Gate [ ' FL A
Belt Amp. 1 . N
{Nf = Reset Amp Block r Rt
D2
ZA035 o
. 900
Not Belt FE Sw N/C FE _ : Motor
Belt FE Sw N/G| Latch _ Disable UTS MC Ring C Docode Motor UTS | 7
A FL MC Ring H 7 _ DO A FL
; "MCRingJ| A Slow Latch A
_POR - D1 ARl L ‘ | Disable UTS|OR
N Gated. ‘
ZA035 o Rst 1 me JOatsLOR = ZA035
i MCRingE |OR 01 [ A :
N | ZA035
ZA035
Belt Go i
Control- Belt Go - C;: eedtrck
Delayed Belt Start . Gated : penP (:Op OR :
Al FL N & Start Pulse Note 1: All circuits shown are on ‘Belt Control Card’, A1N2
A102 {ZA035 of Section 18) unless indicated otherwise.
_ | ZA065 I Note 2: This figure is for ease of understanding in posltwe lognc
Belt Go Control Latch | Motor Driver | flow and does not represent actual logic.
Gate I ZAOT1
-N Trig Cir Motor : | | Bete
e i ; Drive A & B Pulses :
1 MHz Coun:r Motor Drive F' ; : Motor Driver : Motor
—— L .
| g B —E’—l— | A AR To Beit Drive Motor.
) ] ay | (4 Signals)
l MC Ring K , B | (1to4) '
‘ ZA035 ZA035 I |
o K ! |
Gated POR Rst 1 me L EC 784017 01Mar78 PN 8324201 15-130
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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

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

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 E and a belt guide roller . 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 acts 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 . 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
to the amplifier . The beit control card m

at the correct time, once Belt UTS
“Belt Up To Speed,” Section 15-090.)

! i looks at ‘Early
Emitter’ to provide ‘PSS’ and ‘Home’ pulses to the system
has been reached. (See

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

Home Puise and Synchronization

Upon the fall of the Raw Emitter latch and the next ‘D1°
time, Pure Gate latch is set. This activates the Pure
Emitter latch and synchronizes ‘Pure Emitter’ E‘ to the
electronics clock.

The Time N latch and the PSS Ring Counter
are used for timing and control. ‘Time N’ occurs from
D1 time to the following DO time. Home time isa
decode of the PSS Ring. It turns on the Home Sense latch
, which resets when ‘Raw Emitter’ turns on ;

A et

However, at ‘Home Time’ % , 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 active -
‘Home Sense’ allows ‘Home’ to synchronize the system
to the print belt E I

Home (No Timing Mark)

Belt Emitter Magnet

Early Emitter

Raw Emitter

{
) I i f {
Pure Emitter D1 Time { i i
r i I i
. : ] i :
. i t
Time N Latch = { { -
(PSS Ring Reset Control) s [ | - : ™ - :
i
) . i l i |
PSS Ring Counter i | - *.
1 i !
Home Time ‘ : : l : : L
om [} [
(PSS Decode) U _‘-' :l-' i-' - ; !
| ) % %
Home Sense - - - |
W
o ;
Home %o System I_

ps +Belt
E1 Transducer - .E mit Mag. I F - .
R20‘ c10 1 o oniml —= -Home . To System
__‘_ —Belt Emitter Card =
>- = A1IN2 [—® -Belt UTS
mit Mag.

Belt Emitter

ZA080 ZA030 ZA035

EC 784017 01Mar78
PN 8324201 15140

20f2




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 beit 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 od¢ 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 tota! rrint scans for model 2

Universal Character Set Buffer (UCSB)

vhis 1s a buffer, in the system, which stores the image of the
characters on the print 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 aligned with. the.correct print position.
The latches are turned on 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 1% subscans priot: to-the print time.
{("Fire Tier’ lines control the ‘hammer on’ time)

Error Checking -

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 m is'set from 1
through 6,'depending on the total forms thickness.” The

bar extending to the left operates 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 Potentiol_'n_eter by sliding a pin in
the slot at . This turns the arm attached to the poten-
tiometer {8, 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 - Th_e hammer, pivoting-at is forced toward the
platen, as shown by the arrow .

Model 2 - The even (top) and the odd (bottom)
hammers pivot at the points shown by the arrows L
The hammers move toward the platen as shown.

!—Iammer Coils

The coils on both Model 1 and Mode! 2 are such that the winding
goes around the axis of the coil and the tail of the hammer.
1t is attracted into the center of the coil as shown at~ and.

+——Forms Thickness Scale

A

Model 2

rﬂ Even Hamrﬁer
- ,

Odd Hammer

Model 1
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during 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 before the even positions

THEORY OF PRINTING

Print Mechanism
PRINT TIMING — MODEL 1, 2 (ON. MODEL 1 ALLOW 15 SUBSCANS FOR HAMMER SETTING E

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’

can be optioned for firing during the passage of the second
array

The following is an example of the sequence of character/print
optioas oceurring in the odd scan or 5 subscans.

BETWEEN ODD AND EVEN SCANS 10.35 ms NOMINAL)

——i '-—- 50-200 s
m -

and ‘PSS’ pulses to the system, which controls the print time. Subscan 1 - Print Positions 1, 11, 21, 31, etc., optioned respec- —HOME
tively to characters 1,5, 9, 13, etc. 690 us I |
. .. . § ——| |-—336-352 s
- :’irv'tr:lt '225:"1::‘:03‘;:532' 263’1:§;'le:c;tzpt'on8d e PRINT SUBSCANS SEE-B30 118 r T i
Home Pulse Y. 2 M 1% D ' = | | [ | | 1 I L] w

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 b 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.
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. 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 are optioned

Subscan 3 - Print Positions b, 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

numyder 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 untit all the hammers to be selected during-
each subscan have had the option of firing. One full character

set must pass print position 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 b subscans.

Subscan 1 - Print Positions 1, 6, 11, 186, 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, 8, 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.
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» . . 3 -t
HAMMER ADDRESSING AND FIRING jl Zener Diode — ﬂf 66 Hammer Driver Circuits | L L _'
Decode 0 - 7 *Note 1 Hammer | +25V9—{§LL <} —>— \L
-DCD Latch l I
YO Fire 1 |
RO_EA L Fire Tier 1 A | ' |
| eeROR OR I Hammer Coil 1 I
8-15 — Pre- - '
| driver P
beo _ Fire Tier 3 l L
_ Not Fire Tier 4 A ' . . l
— I +25V
= ~
Hammer
SN\
Decode . Y64 ' Latch + ;—-]c , = > \l/
0 - 7 '—I — .
DCD X0 il L l Pre
- POR | = Fire 65 - . Hammer Coil 65
OR ot Tinrs | A | dg;er P — To Echo Check Circuit 65
pc| Parity Check -
rss | il
| A02 = +25V
Fire Tier b A Al /05 . - ZA100
8-15 o_Not Fire Tier 1 _ ,
v beo | SE Activate 25V. i *Note 3
= ror——
5 I Echo = X h Contactor I
. Decode ) Y
| ‘Counter __J __j —
I_ A1H2 ZA010 o_Hammer Sample Reg [ DCD. OR . _LE :ammer Echo J!_=
] — eturn
2
. = : [ | (to interface) |
& Initial Sample Ring Reset ? Not Print Time| A Not POR
| — | |
L_ _ Echo Check Card ATM2 ZA120 (1 of 66) | Amp. Card A1D4 ZA030
Model 1 *Note 2
YO | Y16|Y32|Y48 (Y64 |Y80|Y96|Y112| Y128
r— ; : _ : P ) 1 17 |33 |49 (65 (81 |97 |113 | 129
Note 1: Thxs fn.gfjre is f-or ease of understar\dlng the !}lllode?l 1; Hammer F|rg.T|m|ng ' T 8 132 lso les lzz lag 1aan | 53g
in positive logic. It does not represent actual logic. The 5211 Printer Hammer Fire sequence uses a strobed 8 t?ltm 3 19 (35 |51 |67 |83 |99 |115 | 131
) interface plus a parity bit from the using system to determine X214 |20 |36 |52 |68 |84 |100 |116 | 132
Note 2: This chart represents the actual hammer decode which hammers.are to be fired in each subscan or tier. The 5 21 [37 |53 |69 [85 [101 117
lines. 8 bit interface is a transmission of the actual print position to X4 | 6 22 |38 (54 |70 (86 |102 |118
. be fired. , 7 23 (39 |55 (71 |87 |103 |119
Note 3: m Any Hammer On Check - an output when not. o o —_ - X6 |8 24 |40 |56 |72 (88 |104 | 120
print time. The ‘Print POSIt'IOD must be fa.nt by the u.smg system Wlt. in 9 25 |41 |57 |73 |89 1105 |121
. 1.5 subscans prior to actual firing. The printer senses which x8 |10 |26 |42 |58 |74 |90 |106 |122
E_ Hamrner ‘E°h° Check - any incorrect output hammer latches are to be turned on by decoding the Data 11 127 [a3 [s9 |75 [91 |107 |123
during print time. Bits. E The system then provides 5 ‘Fire Tier’ lines which X10/12 |28 |44 |60 |76 |92 |[108 124
L determine the actual On time (including the impression control 13 |20 |45 |61 [77 |93 (109 |125
Data S'c;obe- SS line - see 15-160) for each of the 5 Tiers. Any hamm»er : X12|(14 |30 -(46 |62 |78 |94 (110 [126
. . L whose latch was set on previously in-that subscan, will be fired 15 [31 |47 |63 |79 |95 (111 (127
SAUEE B b o Dty syaRan e 5 s by during this Fire Tier Time. The hammer Latch will be turned | X14|16 |32 |48 |64 |80 [96 [112 [128
the printer to validate the data .bus transmitted by t.he host off by the printer within 3.5 subscans after it was turned on.
system. Data must be made-active gy the bus 0.6 mlcro.secon.ds Because the fire tier lines are used to generate resets to the EC 784017 01Mar78 —e—
minimum before strobe is made active. Data must remain active hammer latches, the fire tier signal lines are active whenever the ' 10f2 15-170

for 0.6 microseconds minimum after strobe is made inactive. belt is running and not active when the belt is not running.



MODEL 1 - TYPE SELECTION The five subscans represent either odd or even print positions. Scanning Sequence (Model 1)
To match a character to a subscan, align the character with one . . . 5
. X L i a i s ; s f h t It the t
Subscan, Print Belt, and Print Position of the print positions: When it aligns with a print position, the The figure shows .he print .be passing the transducer and the
5 A . sequence of scanning, starting after home pulse. Each set of -
Relationship (Model 1) column on the left (SS1 to SS5) shows on which subscan the . . .
scans is repeated until all characters on the print belt have been

character is printed. The character is optioned to print on the . i : L.
® g P . .. P . B . optioned to print in each print position. For a 48 character-set
previous subscan. Even print positions are optioned and printed R 5
. . . print belt, there are 96 print scans: 48 even and 48 odd, plus
on even scans; odd paositions are optioned and printed on odd .
three between odd and even scans, for hammer settling:

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

2. Line 2 represents print positions 1-20 printed by hammers S
1-10.
3. Line 3 represents timing marks on the print belt. The solid
marks are etched marks on the belt and the dotted mark§ Examples:
are the electronically inserted pulses produced by the printer
circuit. The first timing mark shown is an etched mark followed 1. Character 2 in line 6 is printed in SS3 but optioned in S§2
by three dotted marks. The center dotted mark is equivalent (odd print position, odd scan).
to the home pulse (absence of a timing mark pulse). This !
dotted mark is also subscan five, followed by subscan one, 2. Character 6 in line 8 is printed in SS5 but optioned in $54
twa, tc. {even print position, even scan).

4. Line 4 represents the print belt and the relationship of the

oo0ga > — — -+ — moving CCW past
1 transducer

characters to the print positions in line two above. Direction of print belt
5. The remaining lines indicate print belt sequence and the Note that every tenth position is aligned to print; for example:
position of the characters in the scanning process. 1,11, 21 etc., 2, 12, 22 etc. i '* 1 17
: 0Odd Subscans
Home Pulse position (used also as subscan 5)
SS1—Option PP 1 with 1 .
—— S§S2—Fire PP 1, option PP 3 with char. 2
—— SS3—Fire PP 3, option PP 5 with char. 3
———— SS4—Fire PP 5, option PP 7 with char. 4
—————— S§S5—Fire PP 7, option PP 9 with char. 5
' f—————— SS1-—Fire PP 9, option PP 1 with char. 2
Line Nos. ; SS2—Fire PP 11, option PP 3 with char. 3
n Hammers rl l 2—[ 3 ] 4 1 5 ] 6 l 7 ] 8 I 9 ] 10J‘— 1 hammer = 2 print positions Even Subscans
] B | SS1—Option PP 6 with char. 3
; | ' SS2—Fire PP 6, option PP 8 with char. 4
Print ; . - .
2 Positions 11121 [4J 5F]71819[5[11-[12@[14[15116|1ﬂ18[19]ﬂ SSS——Fn_re PP 8, opttqn PP 10w!th char. 5
. A Y SS4—Fire PP 10, option PP 2 with char. 2
) [ SS5—Fire PP 2, option PP 4 with char. 3
Timing I:”l: ! !
I 1] 1

il
IMII:'!I!H:I:l:,:lil}lll:lllil' SS1—Fire PP 4, option PP 6 with char. 4
] 1 | t ] (RN ] 1 i 1 1 i L 1 I ]

I

|

|

3 Marks
{(Home Pulse)f ‘ | .
(SS1) ] ] .
i |
Print Belt JT 5 " p all 4 Position of print belt
{ 6 7 8 9| g— p
ﬂ (Subscan 1) w characters 1-9 in SS1

3
)
|
|
|
|
l
|

|
SS2 11 W3 3 4 5 : ey 7 8 9 N
o) B B

2 %
SS3 | 2 4 s 1@ ¢ & 9 Print belt characters 1-9

ss4 27 3 4 5 ';::: 7 8 a > moving CCW past the

Y A hammers and positions
Bl sss 3 4 5 a 7 8 9 A | of characters in each SS
g SS1 . 3 4 5 6 7 8 9 ] A _J

EC 784017 01Mar78
PN 8324203
15-180
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MODEL 2 - TYPE SELECTION

Subscan, Print Belt, and Print Position
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. The ce:vier 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).

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

. 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 column 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.

2,

Character 2 in line 5 is printed in SS3, but was optioned
in SS2.
Character 6 in line 7 is printed in SS5, but was optioned
in S$4.

Note that every fifth position is aligned to print; for example:

A1,

6,11, 16, 21, 26, etc.,

2,7,12,17, 22, 27, etc.

Line Numbers

Hammers and

n Print Positions 1 4|56 9 |10(11|12[13(14|15|16/|17|18|19|20
Timing Marks Prbpeypyptyd
(IRARIRNRERN

— —— s ] ]

—_———— N

(Home Puls_e)—'——J |
(ss1)

Print Belt
(Subscan 1)

oLifel_J2]Jo] Je}—

g} ss2 1 :

B ss3 [
6 5 Nss
EJ ss5 g

El ss 2 -3 4 5 6

==

1
ti
|
|
|
|
|,

7

7

8

8

9

9

.'_2_: 3 g___; ’ 5 g | 7 8 9 {.’
3 5 7 8 9 A )

A

Positions of print belt
charag:ters 1-9 _in SS1

‘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 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
opticned to print in each print position. For a 48character-set

print belt, there are 96 print scans. 48 even and 48 odd, plus
3 between odd and even scans for hammer settling.

Print Subscans
Home Pulse position (used also as subscan)*
§S81-Option PP1 with char. 1

| SS2-Fire PP1, Option PP3 with char.
L_____ SS3-Fire PP3, Option PP5 with char.

L 'SS4-Fire PP5, Option PP2 with char.
S§55-Fire PP2, Option PP4 with char.
$S1-Fire PP4, Option PP1 with char.
SS2-Fire PP1, Option PP3 with char.

WNWNWN

Direction of print belt
moving by the transducer

-Option PP6 with char. 3
-Fire PP6, Option PP8 with char. 4
-Fire PP8, Option PP10 with char. &
-Fire PP10, Option PP7 with char. 4
-Fire PP7, Option PP9 with char. b
-Fire PP9, Option PP6 with char. 4
-Fire PPG, Option PP8 with char. 5

EC 784017 01Mar78

PN 8324204
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. d

Data Bits HAMMER ADDRESSING AND FIRING 1 Zener Diode 2 566 Hammar Driver Cirouits . : .
Decode 0 - 7 l +2 »——% <t | 3> —I
from system Hammer 5V < ' 7?7 \L }
h
pee Yo [ e Firel |
X0 _AJ L Fire Tier 1 | A | ' I
> POR H ;
I ammer Coil 1
Bits g OR I m I I
8-15 Pre-
- | driver |— P
D
e ‘ _ Fire Tier 3 | !
o Not Fire Tier 4| » |
Strobe +25V
o = I == o s
N
Decode v l S — 7)'—'3
0-7 & T T
DCD | X8 X0 | A
— X4 — L= Fire 65 = _ Hammer Coil 65
4 X12 &___FET_WJ_S_ e d;;er E # To Echo Check Circuit 65
X2 PC| Parity Check |
X10
Bits X6 - | I/
6 X14 (A = +25V
7 ,_Fire Tier 5 Lg J2 ZA020 | .
8-15 Jot Fire Tier 1 B -
] DCD I _L_G—A,v\,—-qp-—-«m———-—a . Activate 25V. {
1 I Echo = X Contactor l
- A
‘Decode Y
| C - Counter ‘J— 1
A1H2 ZA010 .G Hammer Sample > DCD ol Hammer Echo
[__ & Z ) Return
] . N | l (to interface) I
__Initial Sample Ring Reset | Not Print Time| A _Not POR
ERROR CHECKING 8 pre===————p | | |
Echo Check Card A1M2 ZA120 (1 of 66) m 1 Amp. Card A1D4 ZA030
Data Parity Check “'_
The printer provides odd parity checking of the hammer Model 1 *Note 2
position data bits. When an even parity condition is decoded _
out of the parity check circuit, a latch is turned on when YO | Y16|Y32|Y48|Y64 | Y80|Y96|Y112| Y128
data strobe is active. The data parity check is valid on the 1 17 |33 |49 |65 (81 (97 [113 | 129
interface 500 nanoseconds after strobe becomes active. The X0 g 18 :; g? g? g; gg H: ::?
f:heck lr;dlcator must be turned on when the data parity error x2 | a 20 |36 |52 |68 |s4 100|116 | 132
is sensed. 5 21 |37 |53 |69 (85 |101 |117
shot, whichever comes earlier. This string of pulses is decoded Hammer-Off Checking—Not Print Time E X4 |6 |22 (38 [54 |70 |86 |102 |118
serially by the printer logic. The first pulse is not used for The circuits utilized f 7 23 |39 |55 |71 |87 [103 |119
or the Hammer-On Echo are also
Hammer-On Echo Check B hammer interrogation, therefore, it will not be returned on il c;;c;lolrsan I-ZI r 0 Ze y g hen the printer is not X6 |8 |24 |40 |56 |72 |88 |104 |120
i ” itt<imn Serl H Echo return line ' e ¥ TRFREE L S ¥ P 9 |25 |41 |57 |73 |89 |106 |121
The Printer Hammer C(?ntr?l Logic includes bu_llt in Serial the ammer2 : , . o . printing. The printer provides Not Print Time line E B g Lo V2 oo 15 5 & Foxlis
Hammer Echo Check circuitry whereby the L{SIng system On _al_Mod.eI prmt?r, a ;.;u se is returned for eac amm.er monitoring the data transmission from the using system to T i1t o fio
checks the. statu_s of_every hammer to deterfmne its on or off position fired, startmg‘vfnth the second sample pulse whlch. the printer. While this line is active, the fact that any hammer x10l12 |28 laa leo |76 lo2 |108 |124
state. During gfrlnt ttme,‘the system transmits a burst of 133 addresses harr.lrper position 1, through the 133rd pulse, which coil is On is transmitted back to the using system on the 13 120 a5 161 (77 lo3 [100 1125
puises on one interface line (Hammer Sample). The Hammer ?ddresses position 132. Because there are only 66 harnmers_ Hammer Echo line, allowing them to open the 25V contactor. x12/14 (30 |46 lg2 |78 loa [110 |126
Sample pulses are transmitted no earlier than 10 s after the in the Model 1, the second sample pulse addresses FITIE RO The ‘Not Print Time' signal goes inactive at the time the 15 [31 (47 [63 |79 |95 [111 [127
start of the leading edge of PSS, or no earlier than 20 us after tions 1 and 2. The 132nd sam?le pulse addresses print first strobe signal is setting a hammer latch. If strobe is not X14(16 |32 |48 |64 |80 |96 1112 |128
the Impression Control Single Shot goes inactive, whichever positions 131 and 132. There is rfo response on the echo active for a period of five print subscan pulses, the Not
comes later. This allows the echo counter in the printer to be return to the odd sample pulses, i.e.; 1,3,5..... 131,133. The Print Time signal becomes active. EC 784017 01Mar78 BN B
odd pulses do not address any hammer positions in the Model 15-200

reset at PSS time. Checking must be complete by the next
leading edge of the PSS pulse or the trailing edge of the single

1 printer,

20f2
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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 under each ribbon reel
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 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 E 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 E 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 ﬂ . 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 Qut’ 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 . The four outputs from these flip flops are fed
through drivers and are sent to the right drive motor.

The pulses continue to be developed and the ribbon
continues to run as long as the Run latch remains active and
POR has rict been recieved.

Left Ribbon Reverse Switch

Lower Ribbon Shield

Ribbon {In Front Of Shield
& Behind Print Beit)

Upper Ribbon Shield

Right Ribbon Reverse Switch

Grommet
(Ribbon
Reverse)

Print Belt

Right Motor Select

Locating pin

(Ribbon Right)

Locating

Pin
P.S. POR .

Right Go
Right Spool Sw c ‘
D2 ORg FL
D1—

Left Motor Select A

Clock A Ring 4

Carriage Busy Latch —

—

—OR

i

Beit Up To Speed —

—_—

OR

Stop Latch

B-Time

A

Ribbon

——Drv A Right Motor

AR

(C)] I

A FF
POR (2)
A t—Left Drag

F Gate Motor Drive

B FL
B-Time— A

Reset Control Latches

{Osc Out)
Osc Out Reg | A]
B
<
POR D

Ribbon
Reel

EC 784017 01Mar78
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RIBBON STOP

The output from the Gate Motor Drive latch activates the Start

Time Out latch with ‘C-Time’, 22 milliseconds after Gate

Motor Drive latch is activated (with ‘B-Time’). Allow Check latch
is then activated and also a signal is sent to the input

circuit of the Allow Stop 1 latch ’

Allow Stop 1 latch is activated at ‘D1’ time, provided ‘Set
Run Latch’ line 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 m is reset to ‘B-Time" inactive, which in turn resets
‘C-Time’ to inactive.

At D3 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
When the ‘Run Latch” line is not active all ribbon motion stops
and the control latches are reset with the reset line ﬂ

RIBBON REVERSAL

‘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 E

‘Right Motor Select’ m is still active when the ‘Left Spool
Sw’ signal becomes active, so Left Go latch energizes at DO time
developing the ‘_eft Motor Select’ line ;

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 and the Busy latch “ are activated. The ‘Reset Control
Latches’ line resets the timing (N-Time Counter) and resets
the Gate Motor Drive latch which prevents pulses from the ‘Osc.
Out Latch’ line'm from being sent to drive the ribbon motors.

When Busy latch 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 ‘D1’ time (as a result of ‘Clock
A Ring 4') and deactivates the Right Go latch [ .

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 m is deactivated with ‘C-Time’ about 22
milliseconds after'‘B-Time' is active, thus signalling the system
that the printer is ready to receive print.data again.

CHECK CIRCUITS
; o i ; : Start Allow ;
When a ribbon select line (right or left) becomes active, a check E . i Allow Check
is made to assure the ribbon moves within a normal time. If R .Latch Giats Motor Dilve Simo s check I_
the ‘Right Motor Select’ g} becomes active, the ribbon should un AN FL AR FL AN FL | Stop
move a signal developing in the left spool (‘L Ribbon Check’ A FL Stop
) that indicates ribbon motion. on Latch
The combination of ‘Right Motor Select’ and ‘L Ribbon
Check’ in an AND form the ‘Gated Amp’ line . This line POR OR & D &= ‘OR
is delayed at least 128 microseconds by the Amp latch circuit A /
and is sent to reset the Slow Check latch m . ; /
If the Slow Check latch had not been reset, a signal is sent E /
to the Ribbon Check latch 44 to 87 milliseconds after ‘Allow Reset Control Latches )
Check’ becomes active. This ‘Ribbon Check’ signal is sent ¢ Allow Stop 1 . Allow Stop 2 E B-C Time Ctr o
. . 0 - - . - 'me
to the ss_/stem mdlcaslfmg incorrect nbbt?n mot|c3n. FL o A FL FF |g
. A ‘Ribbon Check’ is also developed_ if. there is an output from = .
the compare circuit . This circuit checks to make sure the POR c CTime
set line to either a Right Go or Left Go latch and the opposite Set Run Latch OR A OR (2)
spool switch signal are not both active at the same time. Example: _]
If ‘Right Spool Sw’ k%) and ‘Set Left Go' \"A are both active
.at the same time, the ‘Ribbon Sw Check’ line becomes active A —Right Drive Pulse
causing the Ribbon Check latch to become active. {N-Time Counter)
— 5
m Osc Out Latch Tinae: N: Lasch Reg — 3:_1.;::
A '—Left Drive Pulse : 80-Ti
-Time
7] Right Spool Sw - Right G
R A stmignico  DIROMGo | | B o woror slec |
_, P.s.PoOR—|OR} FL
Clock A Ring 4—
D1— A
_ Left Motor Select Busy
L — . Loft Go fiun Latoh A FL [ Printer Busy
' DO A . . Set Left Go
FL
Left Spool Sw Stop Lafich:s I:' ‘ C-;i(r)nl: OR
A
D3 .. por—i2R |
i 7|
A : ;
OR Ribbon Sw Check
A ; Ribbon Check
Ribbon Check
L_ Q | I al—Jorl . |
. A [ Slow Check
Allow Chec 9
B o Q
L ; =1
[ L. ribbon Check i B Gated Amp
» BIRROn OR »w POR—OR
R. Ribbon.Check s _i] -
Amp Latches
Speed Decode Al FL
N orfl @) EC 784017 01Mar78
PN 8324206
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RIBBON — CIRCUIT

Carriage Busy Latch Run

(ZA010) Not Print Time Check Al FL A . @-—J Right Rib Motor Ped Drive :
(ZA035) Belt Go Cntl ':E_\.— OR A AR Ped Drv A Right Motor
(ZA035) Belt Go Delayed .
POR OR Right Drag
ZA040 (2) 'I——Ped Drv B Right Motor
ZA065
CE Ribbon A A eft Rib Motor Ped Drive o Ped DievA Laft Motor
(ZA003) CE Ribbon Sw N/O (On) FL ]
(2A003) (0] Allow Check + Busy Q A Left Drag
CE Ribbon Sw N/C (Off) oR (2) }———Ped Drv B Left Motor
POR : . X ' ZA065
o Left Drive Pulse (Ribbon Lft)  Ribbon A Left
ZA035 Belt Up to Speed e S Al FF — AR | Drv A Left Motor _
POR L ARE Right Motor Select {Osc Dut A| RibbonAlLeft Drv Not A Left Motor
ORj FL ' ‘Reg | A —}—Ribbon B Left Drv B Left Motor
2A035 7 S A POR- (2) |B] Ribbon Left (4) Drv Not B Left Motor
gl1ock ARingd — , - =4 ZA040 ZA065
A , A=—19 . . (Ribbon Right) . .
ZA040 Right Drive Pulse et Ribbon A Right .
A FF . - AR Drv A Right Motor
A Ribbon A Right e
- : - Drv Not A Right Motor
— - Ribbon B Right Drv B Right Moto :
D2 Al+ it = (2) | B [_RibbonE Right ) Drv Not B Right P;otor
'« Set Right Go [- POR : -
ZA070 ZA040 ZA065
Right Spoal Sw Busy
A EL Printer Busy {To System
] OR
Set Left Go Gate e (WKO010)
ZA071 te :
Left Spool Sw A A Motor Drive Start Time Out Allow Check L Stop
[]A] FL Al FL Al FL A FL POR— ——
Sl A Left Go Left Motor Select
FL ¢
DO , , OR | OR o
POR ZA040 ZA040 ZA040 ZA040
or is . -
D3 & ‘ - %
POR 2040 L (B-C Time Counter)
D3 ", Allow Stop 1 Allow Stop 2 FF
, Osc Control Gate Osc Out ! V p3—LA FL ._B_. -
ZA030 0.250 MHz—j FL o1 n FL {NI ol
: POR POR m A R
G DO ZA040
ZA040 ZA040 Ribbon Check
OR | POR , .
E ZA040 ZA040 (N-Time ORE FL Ribbon Check (To System)
Counter} 29 Tj \® -Allow Check + Busy—|N
\— | Time N Latch Reg D Time OR
Reset : A 75 Time POR
s (ZA030) L Ribbon Check _A_JOR - E}—* 1771 ZZI.
(High (ZA030) R Ribbon Check — S | i - b
Order) eed Gated A Slow Check ‘
ated Am low Chec
Fieg Speed Decode = -
—-{: f—' 8 Amp Latches
—OR - 7 ' ‘ .:l
& ’ -
Low Speed Select Lot M J I

Gated Ribbon Amp
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FORMS PATH

INTRODUCTION

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

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

® Forms Load Compartment ﬂ
® Forms Entry Guides B»
® End-of-Forms Swntch.
@ Tension Flngersm

@ Pgper ClampE

& Forms Tractorsﬂ

o Tinsel[[]

@ Stacker Compartmﬂntm

For more detail of the print area and tractors, see ‘‘Carriage”, {15-270).

For removal and replacement of parts, see “’Forms Path,” Section 7,
7-000.

FORMS.L"AD COMPARTMENT [y

The forms load compartment holds a stack of forms up to
320 mm (12.5 inches) high.

FORMS ENTRY GUIDES [

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 SWITCH

The End-of-Forms switch senses the absence of forms in the forms
chute, It closes when approximately 318 mm (12.5 inches) of forms
remain below the print line and a signal is sent to the System. This
signal turns on the Forms light in the printer.and indicates to 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.

I 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'as the option of completing the remaining
forms by depressing the Ready key"causing'the printer to print
and advance until the next line 1 occurs. At this time, it becomes
Not Ready (the-Ready Ilght turns off).

Rear
Adjustable
Guide

Forms Tractors

Briat Hailnes 1> Ribbon Shield

o /
/ Platen

\ - l! ] Paper Clamp

Tension Fingers m

\ ol 1 IO
~ P
or,
&
/A : &
i _—
Erorit End-of-Forms
Adjustable Switch
Guide

-
- )
Stacker Shelf : E Forms Entry Guides/

=

Input Stack on Floor

m Forms Load Compartment

TENSION FINGERS [}

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 cLAvMP 3

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 [@

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

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 COMPARTMENT [f}

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.

EC 784017 01Mar78 PN 8324207 | 15.750
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CARRIAGE

INTRODUCTION

The 1BM 5211 Printer has a tapeless carriage consisting of the
following functional units: carriage stepper motor, carriage
feedback emitter assembly, tractors, and control fogic. The
carriage moves continuous forms through the printer. Spacing
and skipping of the forms is cc.itrolled by the system. Skipping
may be done up to 508 mm (20 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
cireuit. 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 stoppe~ position.

There are three carriage error conditions sensed by the using

— system. When any of these conditions occur, the system turns

on the Check light and the Forms light on the printer, and turns
off the Ready light. 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 paper 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-feed tractors move forms through the printer.
Each tractor has a cover that holds the forms onto the tractor
pins. Hand operated levers s, 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 assér'nbly. When no holes are sensed
within approximately 40 t0 90 mm (1-1/2 to 3-1/2in.) of .
carriage motion, the system detects that forms are not moving
properly and the not-ready condition is set.

"The forms advance knob {88l is.attached to the left end of
the tractor shaft. Turning this kriob provides coarse vertical
adjustment of the forms. :For fine vertical adjustment, press
the knob in (toward. the right)' and turn.  This adjustment
should be made only when the printer is not printing.

~coilsand fimiting resistors to +25V. When the carriage advances, — — —

Carriage Motor 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’ signal) to stop skipping one

line short of the required amount. The additional line is
advanced as a one-line space.

‘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 E mounted on the.end of the
motor shaft. Slots on this disk, along with a light emitting
diode (LED)/phototransistor circuit, provide ‘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

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

the resistance is effectively reduced by the ‘Ped Drive’ lines s
before drive pulses are applied to the carriage motor. "'-.,
_ Ao %

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 e

& ((Fririn
-2\,
(T

9.
\f

Forms spacing of either 6 or 8 lines per inch is possible by . 4 ~
setting the BLPI/BLPI switch on the operator’s panel or by *
program control. It takes 48 advance pulses to move the
forms one inch; therefare, if set on 6 lines per inch, 8
pulses are needed to move the form one line space. |f

set on 8 lines per inch, six pulses are needed for one line
space. .

The last three advance pulses of the last line to advance
are provided by the 56211. These pulses, calied stop pulses;
slow the carriage motor down because they are delayed
from the normal drive pulses.

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.

EC 784017 01 ’
Nikla PN 8324208 | 15.270

10of 2




Ped Drv A Carr Motor

Ped Drv B Carr Motor

|
I
jl_
_l,_

-—l— Drv A Carriage Motor

+ Drv Not A Carriage Motor
Drv B Carriage Motor
—I’— Drv Not B Carriage Motor

CARRIAGE MOTOR CONTROL DIAGRAM | Motor
E Carriage Go Control —@ Pedestal | Driver
WKO010 B carr Busy 15-300 Control o
(From System) Carriage Go OR Carr Busy Latch rL I Ped Dr Control Latch 1[ ar
w A FL 15-300
CE Carr Control Latch
*Gir 32 E> Stop 2 Pulse = || e
Spec POR
Spec P
E> Gk ZA040 | zao065
15-300 i 15-300 l
ﬂ Gate Start Pulse mSt Pulses " Start Fulse [E> |
Al P | 15-300
Ctr 64 A orl A h I
—__ m Carriage Advance Pulses '
Spec POR — /
" ZA040 [ = — : Motor
Driver
A = (Carriage Motor) I Card
r EF 4 Carr Motor A AR
(Carriage —— Carr Motor Not A
. . * M
15560 m Timing) PORC. M. - o 8 Carr Motor B ———H i
| E 1mHz 0sc—JoTRT 3 WK020 POR P.S. —— Carr Motor Not B —'—
Stop 1 Latch i (From System) ZA040 | ZA065
32 —Ctr32 Pulse
Stop 2 Latch 'OR 64 Extend I
15-300 N 128 — |
E> Stop 3 Latch FL
256 |
15-300 [—‘ 512 A
@Spec POR «B 1024 spec POR—— OF
P 15.300 2048 ZA040
FB Block i
FL Gated FB ‘—i : > 15-300
*1184 L FB Pure 1 p
Spec POR OR A FB Pure 2
Z D3— A FL A FL A
;{ } [ - A
A OR on DO —
i
: D2 ZA040 r
A Spec POR—+ ZA040
m Carr M Feedback
ZA030 CE Carr
Control
Carr CE Latch 1 Carr CE Latch 2 '_l
Carzr,i:(g)g:fE SW N/O (On) FL FL
Spec POR OR
Carriage CE SW N/C (Off) ZAD40
OR
ZA003 POR ‘
. ZA030 ZA040 I ZA040

Binary outputs from the Carriage Timing
Counterdere shown as Ctr 8 or Ctr 2048.
Combinations are shown without the Ctr
prefix. Example: 704 = Ctr 512 + Ctr 128
~ Ctr 64.

Spec POR—

m FB Advance Pulse___—{ >

15-300

Carriage Advance {To System)

WKO10

———-———CE Carr Control Lal(::\®
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CARRIAGE-MOTOR CONTROL

Circuit Timing

The timing for this circuit depends upon the Carriage Timing
counter m . This binary counter circuit is unique in that any
input to the OR E 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 and the counter
is reset.

Initial Carriage Advance Pulse

‘Carriage Go’ from the system activates the Carriage Busy
latch after a delay of 32 microseconds. The counter A

was started when ‘Carriage Go Control’ was ANDed with ‘

the not output from the ‘Gate Start Puise Latch’ .
‘Carriage Busy Latch’ and not ‘Gate Start Pulse Latch’ are
ANDed and fed through an OR to develop a signal
‘Carriage Advance Pulses’ ' . This signal drives the Carriage
Mator flip flops that pulse the carriage motor. See timing
chart of motor phase sequence below. The signal on the
‘Carriage Advance Pulses’ line also activates the Pulse
Extend latch tiat produces a 32-microsecond ‘Carriage
Advance’ pulse so the system can keep track of the
carriage motor advance pulses. &

MOTOR PHASE SEQUENCE TIMING CHART

MS O 1 2 3 4
[ ! | !

— Carriage Go

— Ped Dr Control Latcﬂ-'“‘_32 s

Further ‘Carriage Advance’ Pulses

When the motor turns, the feedback timing disk moves and
a ‘Carr M Feedback’ pulse m 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 because ‘Carriage Busy’ is still active
and the FB Block |atch'n turned off at 1184 time. At
‘D3’ time FB Pure 1 latch is activated conditioning FB Pure 2
latch to turn on at ‘D1’ time. Before that happens, ‘D0’ gates
‘FB Pure 1, not ‘FB Pure 2’, and 'Gated FB‘ to develop a -
‘FB advance Pulse"m 3
" This advance pulse ANDed with ‘Carr Go Control’ is
fed to the OR circuit . This signal and ‘Carr Busy’
are used to generate the second pulse on the ‘Carriage Advance’
Pulses’ Iin_e_ and the motor is stepped again. Carriage
advance pulses continue to be'developed in the same manner
until ‘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’ to develop the "Carriage
Advance Pulses’. See '‘Stop Pulse Development’’, (15-300)..

5 6 I7 8 9 10 11 12

Carr'M Feedback _ mssss——

L% -

D1 _E—
D2 ! :
D3 L' :
FB Pure 1 .
FB Pure 2 . '
FB Advance Pulse P
13, 14 15 16

— |*—100 s Max

+ Carr M Feedback —  ee—— @A aeess = S== - - s
— |=—64 us | ) | 704 s —| f— l=1536 MS“-I
m | | = -
!

— Carr Motor A

— Carriage Advance f _mm ~ n
I

— Carr Motor Not A’ _I i

!

|
-
[
|
|

l I

- Carr MotorB - ° "

— Carr MotorNot B

—
f—2176 ps—={l=—16 s

* The time-of the first and last Carriage Advance pulses
are indicated, all others are 32 s.

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

EC 784017 01Mar78

PN 8324209
10f2

15-290




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 m starts the FB Stop
Counter B 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’ turn on Stop 1 tatch. This
-resets the Carriage Timing counter (15-280) so a ‘Stop Pulse’

is developed 704 microseconds later. This isa 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).

—

A decode of 3 turns on Stop 2 latch, resets the counter 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’ 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 (b feedback pulses). At 2176 microseconds later,

a signal is placed on the ‘Stop Pulses’ line and is used to make
another carriage advance pulse. Because of the increased delay,
the carriage motor is slowed even more.

Also at this time, the Precycle End latch is activated.
After 16 microseconds Cycle End latch is activated and
‘Spec POR’ line is developed. ‘Spec POR’ resets the complete
circuit 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
turned on activating Carr CE Latch 1 . The output from
this latch activates the CE Carr Control latch . 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 sent to the system. In this case, these pulses are
developed by the output from the Carr CE Latch 1 [} ANDed
with a signal 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”.

CE Carr
FB Advance Pulse Control
Carr CE
CARRIAGE STOP Carr CE Latch 1 Latch 2
(A Carriage CE SW N/O (On) FL FL A oR
ZA003 __]
15-280E> Gated FB—— -
o oD Stop 1| B 215280 Carriage CE SW N/C (Off)
Counter n Latch ZA003 POR
15-ZSOD Carriage I I o (A ] R LY 8 St(;T T zaga0 ~ ZA040 ZA040
Go Control 2 1 A u
‘ 2 704- OR|—Stop Pulses D 15-240 E h— A
15-280@ Start Pulss— | = | el = i) Puls Extend Latc OR
ZA040 m A WK010
ZA040 o Stop 2 Latch D15'240
Stop 2 Carr M Feedback
ZA030 A
A FL - - Stop 2 Pulse
1536 °
-~
B 520 ‘
16562 m Stop 3 Latch E>
s ZA040 Precycle
Ak Stop 3 End Cycle »-
- 21 75- < FL To1e2 = H
15-280 FB Advance Pulse A o) FL OR[—$—Spec POR @
2192— m
| D2— 15-240
OR ZA040 ZA040 o
POR ZA040
ZA030

15-280

FL L—CE Carr Control Latch

Carriage Advance (To System)
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PRINT AND SPACE OPERATION

MODEL-1

This page describes the functions and the timing relationships
for printing and carriage movement for the IBM 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 3456 and 30 milliseconds, respectively.

System Setup
The following conditions are active before starti'ng to print:

® The belt image is loaded in the UCSB (Universai 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”’
puise that was developed from the home position on the print
belt.

® The system has Model-1 status loaded.

When the sv-tem has data to print, the user’s program issues
a print comniand, 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
té_asks 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.

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 subscans 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 harnmers. 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,etc: Fire Tier 1 ANDs with the
hammer latches that are turned on to activate the hammer
driver(s), firing the hammers. )

During each fire tier time, the system aciivat_es 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 240-0dd 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 print subscans before starting the 48-éven print scans.
This allows time for hammer settling between brin.fing the odd-
numbered print positions and printing the even-numbered-print
positions. .

Printing Even-Numbered Print Positions

The printer and system execute 240-even print subscans to
address the hammers. The system activates 240 fire tier pulses
to fire the 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 séans, the print portion of the operation

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 motar 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 repeated for each print line.

is done.
PRINT. AND SPACE TIMING MODEL -1
! | [ | | | i I [ 1
Model-1 0 50 1
4 Milliseconds | ?0 1510 2({0 25130 3(1)0 3?0 4?0 45(])ms
le— 345 ms | 30ms je—o
System Setup (Buffer Loading, etc.) — | N _ ===

0dd Subscans (Qdd print positions)

240-0dd print subscans

Even Subscans (Even print positions).

Paper Clamp. Active

Carriage Motion

240-even print subscans

e =t

| T |
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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
beit.

@ 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 biock 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 prin_ting.

PRINT AND SPACE TIMING MODEL-2

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 always. 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, 11, 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 aligned 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).

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, when 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.

|

ﬁ 30ms i~ 170 ms

System Setup (Buffer Loading, etc.)__J_-

Subscans

Paper Clamp Active

Carriage Motion

240-print subscans

! [ 0 I g [ [ T =T
Model-2 0 50 100 150 200 : 250 300 350 400 450
Milliseconds | | 2 | | 7 |
| 170 ms A——\ 30ms Iq—-—
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POWER SUPPLY — LEVEL 2

INTRODUCTION

The,5211 Power Sueplydevelops the 25 Vdc, 8.5 Vdc, and the
5 Vde for the printer circuits and control logic. The ‘Power On’
signal from thé“iS»(,sigm‘ttivates the 5211 power supply when
the Power On/Power Off switch is turned on. When all three
dc 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

50/60 Hz pewer source

Cine cord connected to )

CP3 closed to distribute
voltage to T3 and con-
venience outlet

I

T3 secondary voltage is
rectified ang 24 Vdc is
developed

|

Internal 5 Vdc is
developed

1

‘Relay EMQ' line is
received from Power
Supply sense card a. ¢
K4 is energized

I

I

Povser Gn/Power Off
switch is on

1

‘Power On’.signal from
the Sysiem provides a
vettaea return for K1

B

]

K1 picked by K4
contact

I

K2 picked by K1
contact

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

bwGO Hz
1¢ Input

r 50 Hz Only

m Convenience Qutlet

Signal
“Power On*’
From System

60 Hz Only
Power On
Power Off
T3
24Vdc
Rect Power
Supply
24Vd(? Sense
5Vdc (Internal) | Card
®&——
K& K4
‘ Relay EMO
K1
K1
L
e —— -
K2
CP1 CP2
Logic
T2 T Gate
Rect Rect Fan
25V 5V 8.5V
iy

CP1 closed to apply
voltage to T2 Primary

l

T2 secondary voltage
is rectified and 25 Vdc
is developed

25 Vdc goes to TB1 on
the logic gate

VY

Power Supply sense
card

all
dc voltages
correct

Yes

‘Power Complete’
signal to System

No

CP2 closed to apply
voltage to T1 Primary

T1 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 dc voltages
are correct, a Power Complete signal is sent to the System. If any
de joltage fails, a power Check signal is sent to the System and
tha powor supply is turned off. For detailed instructions on
remova. and replacement of the Power Supply, see Section 9,
9-000. Refer to Section 18 (YF001) for power supply circuitry.

Note- power supply Power On Reset (POR) is active during
powWer up.

50/60 Hz Power On
CcPI 220/240 Vac Signal From
@wINPUT | T | T[T T o i s
' Convenience ystem
Qutlet
' : Power On/Off
{5211)
T 100/115 V ac
RECT 24 Vdc A
Power
24 Vdc Supply
5vde | cene
r
(Internal) ‘ c
A K1
1 Relay
I EMO
K2
e K2
e ,I
-Los A
: ; Logic
1 cpP2 | ® Gate
| [
Lo Fan
r_—
T1
Rect
5V 8.5V 25V

S ———

*Note: CP2 may not be installed on all

5211 power supplies.

Logic Gate

TB1

POWER ON SEQUENCE

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

CP1is ;losed to distribute
voltage to T2.

Convenience
outlet 50 Hz

Convenience outlet voltage
is develgped.

T2 secondary voltage is
rectified and 24 Vdc
developed.

Internal 5 Vdc is
developed.

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

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

5V,85V, and 25 V are fed
back to the Power Supply
sense card.

5211 Power On/Off
switch is on.

All
dc Voltages
correct

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

Power Complete signal

sent to the System.

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

Power Check signal
sent to the System.

CP2 closed to apply
voltage to T1 primary.
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SECTION 16: DIAGNOSTIC DESCRIPTIONS

INTRODUCTION

The IBM 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"—
6211 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
(MIM) 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 pfint 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 132 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 LP| operation. The sample printout of
this test (see 16-050) washbtained.using 8 LPl 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 | mpression 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 pulse, run this
diagnostic timing test. Because CE Switch 1-BELT 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 information,.
see Section 4, 4-000.

CARRIAGE MOTOR FEEDBACK LED

The CE uses this timing test to perform the “‘Carriage Motor
Feedback LLED" service check and adjustment procedure.

CE Switch 2--CARR must be’ON, and the forms should be
removed from the tractors. All start and stopping of this test 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*.'1234567890%#3/STUVWXYZE +XJKLMNOPQR-$*ABCDEFGHI+.1234567890#a/STUVWXYZE ¢ XJKLMNOPQR~$*ABCOEFGHI++*1234567890#3/STUVWXYZE +X JKLMNOP
10.°123456789023/STUVHXYZE ¢ XJKLMNOPQR-$FABCDEFGHI+,.°1234567890#a/STUVWXYZEeXIJKLMNOPQR-$*ABCDEFGHI+4"1234557890#3/STUYNXYZEy%JKLMNOPQ
+0°12364587890%3/STUVWXYZE + X JKLMNOPQR-$*ABCDEFGHI+4 123455789073/ STUVWXYZE ¢XJKLMNOPQR-$*ABCDEFGHI+4"1234567890#2/STUVWXYZE 9% JKLMNGOPQR
e*1234567890%a/STUVWXYZE+XJKLMNOPQR-S*ABCOEFGHI+4°1234567890#a/STUVNXYZE ¢ XJKLMNOPQR-$*ABCDEFGHI +.*1234567890#a/STUVWXYZE ¢¥JKLMNOPQR-
123456789023/ STUVNXYZE ¢ XJKLMNOPQR-$*ABCDEFGHI*++*1234567890#3/STUVWXYZE ¢XJKLMNOPQR~$*=ABCDEFGHI*+4°1234567890#3/STUVWXYZE ¢ %JKLMNOPQR-$
123456789023 /STUVWXYZE y RJKLMNOPQR-$=ABCDEFGHI+4'1234557830%3/STUVWXYZE ¢XJKLMNOPQR-$=ABCDEFGHI+4 12345578907 3/STUVWXYZE+%JKLMNOPQR-$%
23456789023/ STUVWXYZE +XJKLMNOPQR-$S*ABCDEFGHI+¢*1234567890#a/STUVWXYZE +XJKLMNOPQR-$=ABCDEFGHI+4*1234567890£3/STUVWXYZE s XJKLMNOPQR-$%A
3436789028/STUVNXYZ 6+ XJKLMNOPQR-$XABCDEFGHI +4°1234567890#2/STUVWXYZE ¢ XJKLMNOPQR-$=ABCDEFGHI+."1234567890#3/STUVWXYZE s %JKLMNOPQR-$+AB
456789053/ STUVNXYZE » XJKLMNOPQR-$*ABCDEFGHI ¢+ *1234567890:#8/STUVWXYZE ¢ X JKLMNOPQR-$XABCDEFGHI+¢°123645578204#3/STUVWXYZE ¢ %XJKLMNOPQR-$%ABC
SSTEI0OIF/STUVHXYZE 9 XIKLMNOPQR-$*ABCDEFGHTI++°1234567890%#a/STUVWXYZE s XJKLMNOPQR-$*ABCDEFGHI*."1234567890#a/STUVWXYZE +%JKLMNOPQR-$*ABCD
6789032/STUVWXYZE ¢ XJKLMNOPQR-$*ABCODEFGHI +.°123456T7890#3/STUVWXYZE +XJKLMNOPQR-$*ABCODEFGHI+4°1234567890#3/STUVWXYZE s XJKLMNOPQR~-$*ABCDE
789023/STUVNXYZE ¢ XIKLMNOPQR-S=ABCDEFGHI ¢ *1234567890#3/STUVWXYZE s ZJKLMNOPQR-$*ABCDEFGHI ¢+ "1234567890#3/STUVWXYZE +%JKLMNOPQR-$*ABCDEF
BI0ZI/STUVHXYZE  XJKLMNOPQR-$S*ABCDEFGHI+.°1234557830#3/STUVWXYZE yXIJKLMNOPQR-$*ABCOEFGHI*.°1234567830#3/STUVWXYZE s XJKLMNOPQR-$*ABZDEFG
9033/STUVHXYZE yXIKLMNOPQR-$*ABCOEFGHI ¢+ °1234567890#2/STUVWXYZE ¢ XJKLMNOPQR-$*=ABCDEFGHI+4°1234567890#a/STUVWXYZE ¢ XJKLMNOPQR-$*ABCDEFGH
028/STUVHXYZE »XIKLMNOPQR-$*ABCDEFGHI ¢,4°1234567890#3/STUVWXYZE +%JKLMNOPQR-$*ABCOEFGHI+4°1234567890#3/STUVWXYZE ¢%XJKLMNOPQR-$+ABCDEFGHI
F2/STUVWXYZE s XJKLMNOPQR-$*ABCOEFGHI ¢ *1234557830#3/STUVHWXYZE ¢ XJKLMNOPQR~-S*ABCODEFGHT ¢ ?123455783023/STUVWXYZE ¢ 2JKLMNOPQR-$*ABCDEFGHI ¢
2/STUVHXYZE s XIKLMNOPQR-$*ABCDEFGHI*+2*123456789073/STUVWXYZE ¢ XJKLMNOPQR~-$*ABCDEFGHI+.°1234567890#3/STUVWXYZE ySJKLMNOPQR-$*ABCDEFGHI+,
FSTUYNXYZE 9 XIXKLMNOPQR-SXABCOEFGHI+¢1234567890#3/STUVRXYZE ¢ XJKLMNOPQR-$*ABCODEFGHI ¢+ %1234567890#a/STUVWXYZE& s ¥JKLMNOPQR-$*ABCDEFGHI ¢4 "*
STUVNXYZE s XJULMNOPQR-S*ARCDEFGHI#6°12345678907a/STUVHXYZE s ZJKLMNOPQR-$*ABCOEFGHI++°1234557830#3/STUVHWXYZE s TJKLMNOPQR-$*ABCDEFGHI*o"1
TUVEXYZE ¢ XJIKLMROPQR-$*ABCDEFGHI ¢+ 12345578907 3/STUVNXYZE +XJKLMNOPQR-$S*ABCDEFGHT +.71234567890#a/STUVWXYZE+»3JKLMNOPQR-$*ABRCDEFGHI+."12
UVNXYZE ¢ SJKLMNOPQR-$SABCDEFGHI +.°12345678907a/STUVHXYZE ¢ ZJKLMNOPQR-$*ABCDEFGHI+.°1234567890#a/STUVWXYZE +ZJKLMNOPQR-$*ABCDEFGHI+."123
YNXYZE 9 XJKLMNOPQR-$3ABCDEFGHI+.*12345678907a/STUVWXYZE 9 XIJKLMNOPQR-$*ABCDEFGHI#,°123456789073/STUVWXYZE+ZJKLMNOPQR-$*ABCDEFGHI+."1234
MXYZE s XIKLMNOPQR-S*ABCDEFGHI+e 123455783023/ STUVNXYZE 9XJKLMNOPQR-$=ABCDEFGHI*++*1234557830#3/STUVHWXYZE %X JKLMNOPQR-$*ABCOEFGHI®*."12345
RYZE 9y XJKLMNOPQR-3HABCOEFGHI +e*1234%567890#2/STUVWXYZE ¢ ZJKLMNOPQR-$*ABCDEFGHI+.°1234567890#a/STUVWXYZE+XJKLMNOPQR-$*ABCDEFGHI+«*123456
¥YZEsRJKLENOPQR-$ABCDEFGHI+%1234567890#a/STUVHXYZE+XTJKLMNOPQR-$*ABCOEFGHI*.°1234567890#a/STUVHXYZE+XJKLMNOPQR-$S+ABCDEFGHI+."1234567
289 TIKLMNOPQR-SSABCDEFGHI+4°12345678902a/STUVHXYZE 9 ZJKLMNOPQR-$*ABCDEFGHI +.21234557830#3/STUVWXYZE+ZJKLMNOPQR-$*ABCDEFGHI*<"12345578
LoRJKLMNOPQR-$*ABCOEFGHI+4°1234567890#a/STUVHXYZE ¢y SJKLMNOPQR-$*ABCDEFGHI+4*1234567890#a/STUVWXYZE +%JKLMNOPQR-$XABCDEFGHI+,%123456789
2 TJRILMNOPQR-STABCDEFGHI+.°12345678907a/STUVWXYZE ¢ XJKLMNOPQR-$*ABCDEFGHI+."1234567890#3/STUVHXYZE ¢ ZJKLMNOPQR-$*ABCDEFGHI+,.%1234567890
FJIKLANOPQR~-SSABCDEFGHI ¢ *1234567890#a/STUVWXYZE ¢ ZJKLMNOPQR-$FABCDEFGHI+6°1234567890#a/STUVWXYZE ¢ 3JKLMNOPQR-$*ABCDEFGHI+,*12345567830%
JKLMAROPQR~-S*ABCDEFGHI ¢« 123455789073/ STUVWXYZE ¢ TJKLMNOPQR-$*ABCOEFGHI++°1234567890#3/STUVWXYZE&9s ZIJKLMNOPQR-$*ABCDEFGHI+,°12345678930
KLANOPQR-$FABCOEFGHI*++%1234567890#a/STUVWXYZE s ZJKLMNOPQR-$*ABCDEFGHI+.°1234567890#3/STUVWXYZEL+%JKLMNOPQR-$*ABCDEFGHI+.°1234567890%#a/
LANOPQR-S*ABCOEFGHI+.2°12345678908a/STUVWXYZE s ZJKLMNOPQR-$S*=ABCDEFGHI ¢.'1234567890"a/STUVWXYZE s XJKLMNOPQR-$*ABCDEFGHI++°1234567890#a/5S
ANOPQR-$2ABCDEFGHI 4412345578707 3/STUVWXYZE s X JKLMNOPQR-$*ABCDEFGHI 4412345578307 3/STUVWXYZE+XJKLMNOPQR-$*ABCDEFGHI+4,°1234567830#3/ST
NOPQR-8*ABCDEFGHI*+e*12364567890#a/STUVWXYZE s XJKLMNOPQR-$*ABCDEFGHT+4%1234567890#3/STUVWXYZE s %JKLMNCPQR-$*ABRCDEFGHI+."123456T7890#3/STU
OPQR-$2ABCDEFGHI+a®123456789023/STUVWNXYZE +ZIKLMNOPQR-S*ABCDEFGHI+4*1234567890#a/STUVNXYZE +%JKLMNOPQR-$*ABCDEFGHI+,°12345678902a/STUV
PUR-3CABCOEFGHIY"123456739073/STUVWXYZE s XJKLMNOPQR-$+ABCDEFGHI¢2®1234557830#3/STUVNXYZE ¢y ZJKLMNOPQR~-$*ABCDEFGHI+4%1234557830#3/STUVH
GR-32ABCDEFGHI ¢ " 123455783083/ STUVWXYZE ¢ XJKLMNOPQR~$2ABCDEFGHI++°1234567890#a/STUVWXYZE s ZJKLMNOPQR-$*%ABIDEFGHI+.°1234567390i3/STUVKNX
R-32ABCDEFGHI+."1234567890#3/STUVWNXYZE+XJKLMNOPQR-$*ABCDEFGHT ¢,°1234567B90#3/STUVWNXYZE 9% IKLMNOPQR-$*ABCDEFGHI ¢ °12345678907a/STUVWXY
~$’KBCDEFGHI#o‘1236567890“3/STUVHXYZEQZJKLMNOPQR $*ABCOEFGHI+.°1234567890#a/STUVHXYZE +XIKLMNOPQR-$=ABLCDEFGHI++%123456T7T830723/STUVNWXYZ
3ABLDEFGHI+2122455799043/STUVHXYZE ¢ XJKLMNOPQR-$*ABCDEFGHI+«*1234567830%3/STUVWXYZE»3JKLMNOPQR-$+ABCDEFGHT+e"1234567890%#3/STUVWXYZE
CABCDEFGHT 2123456789083/ STUVHXYLE o XJKLMNOPQR-SXABCDEFGHI ¢ *123456789C#a/STUVRXYZE s X JKLMNOPGR-$FABCDEFGHI ¢0°1234567890#a/STUVWXYZE,
ABUDEFGHI#22 123456789073/ STUVWXYZLsXJKLMNOPQR-3*ABCDEFGHI+.71234567890#a/STUYWXYZE 4B JKLMNOPQR-S*ABCODEFGHI#2°1234567890#3/STUVHXYZEL-%
BLDEFGHI 2o " E 2343673300 A/STUVRXYZE s EJKLMNOPQR-$*ARCDEFGHI+2 £ 236455783023/ STUVHWXYZE o X SJKLMNOPQR-3=ABCOEFGHI e P 123450783043/ STUVHXYZE.%J
COEFGHI2a? 12345878900 a/STUVHXYZE » X JKLMNCPQR-S*ABCDEFGHI ¢a®12345678907a/STUVWNXYZE s RSJKLMNCPQR-3TABCODEFGHT 4+ ®* 1234567890#a/STUYNXYZE %K
DEFGHI*o? i 23436789083/ STUYWXYZE ZIKLMNOPQR-$FABCOEFGHI¢°1234567890#a/STUVYWXYZE+%JKLMNOPQR~ $*A8FDEFGHI*.°l224567890umeTUVHXYZ£y%JKL
EFGHT+2 3236458739083/ STUVHXYZE s ZSXLMNOPQR-$*ABCDEFGHTI ¢ 12364567890#a/STUVHXYZE+XJKLMNOPQR-$FABCDEFGHI #6012 23455783073/STUVWXYZE e BIKLM
FORI*e “ 12365578303 3/STUVNXYZE « 2IKLMNOPQR-$*ABCDEFGHI¢o%1234567890%3/STUVWXYZE 9% JKLMNOPQR-$3*ABIDEFGHI+o%123456T7890#a/STUVHXYZE +%JKLMN
EHI®*e?123456789023/STUVHXYZE »XJKLMNOPQR-$FABCDEFGHI*+.1234567890#3/STUVWXYZE ¢ XJKLMNOPQR~-$=ABCDEFGHTI+0'1234567890#3/STUVHWXYZE s 3JKLMNO
HI*c? 1234567890838/ STUVNXYZE ¢ XIKLMNOPQR-S*ABCDEFGHI¢,"12345678907#3/STUVHWXYZE ¢ XJKLMNOPQR-$*ABCDEFGHI+4*1234567890#3/STUVWXYZE+%ZJKLMNOP
[0°123495789073/STUVMXYZEyXJKLMNOPQR-$*ABCOEFGHI+471234557830%3/STUVWXYZE ¢ %JKLMNOPQR-$SABCDEFGHT +491234567890#3/STUVWXYZEyXJKLMNOPQ
2123456789083/ STUVNXYZE+X2JKLMNOPQR-$*ABCDEFGHI+.%1234567890%#a/STUVHXYZE +2JKLMNOPQR-$*ABCDEFGHI+.°1234567890#3/STUVWXYZEs%XJKLMNCPQR
09123456 789023/STUVHXYZE: ZJKLMNOPQR-$*ABCOEFGHI +.°1234567890#3/STUVHXYZE s XJKLMNOPQR-$*ABCDEFGHI ¢4 °12364567890#3/STUVWXYZE+%JKLMNOPQR-
©123456789028/STUVWXYZE 9 XJKLMNOPQR-$S*ABCDEFGHI+.°1234567890#a/STUVWXYZE+ZJKLMNOPQR-$*ABCDEFGHI+4"1234567890#a/STUVWXYZE »%¥JKLMNOPQR-$
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SAMPLE—-CHARACTER PRINT TEST

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHRHEFHHHHHHHHRHHHHHHHHHHHHHHHHHHEHHHHHHHHH R
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHRHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHH
HHHHHHHHHHHHKRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHR HHHHAH A HHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHNHHHHHHHHHMHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHH
HHHHHHHNRHHHHHHHHAHHHHY HBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHH HHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHHHHHHHHHHHMHHHHHHHHHHH HHHHHHHHHHHHHRHHHHHHRBHHHHHHHHHRHEPHHHHHHRHHHHHHHHRHHHHHHHHHHHRHEHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHMHHHHHHHHBHHHHHHHHHHHHHHNHHHHHHHHHHHHRHHH HHHHHHHHHHHHHHHHHHHHRHHHHHHHH HHHHBHHHHHHHHHHHHHHAHHHHHHHHHHHHRHHHRHHHHHHHHHHHHHHHHHHHHHHH
HMHHHHHHHHHHHHHHHHHHHHHHHHNHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHHHHHHHHHHHHHAHHHHHHH HHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHA HHHH HHHHHHHHHHH HHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHEHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHHHHHNHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHAHHHHR HHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHEHHHHHHRHHHHHHHHHHHHHHHEHHHH HHHHH R
HHHHHHHHHHHHENHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHRHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HHHHHHHHHHHMHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHH HHHHHHHHHHHHHHHHHHHHHRHHHHHHHEHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHARA
HHHHHHHHHHHNKHHHHHHHHHHEHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHRHHRHHA
HHHHHHHHHHHHHHHHHHHHHMHHHHHHHH HHHHHH HHHHHHHHHHHHHHHHHHHHHHAHHHHHHHH HHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHRHRHHHHHHHHHHHHHHHHHHHHHHHHEHHHBHHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHR B HHHHHHHHHHHHHHHHHHHHHBHBHHHHH HHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHH HHHHHHHHHHHHHHHRHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHNHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHEHHA
HHHHHHNHMHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HAHHHHHHHHHMHHHHHHHHHHHHHHH HHHHHHHHH HHH R HHHHHHHHHHHRHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHA
HHHHHHHHHHHMHHHHAHHHHAHHHBHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHY HHHHHHHHHHHHHHHHHHHHHHHHH HHHHH A HHHHHHHHHHHHH HHHHHHH
HﬂHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HRHHHHHHHHRHHHHHHHHH4HHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHA
HHE HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHH HHHHHHHHHHHHHHHHHHHHHHH HRHHHHHHH HHH HHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHRHHHHHHHHHHHHHHHHHHHA
HHHHHHHHMHHHHHHﬂHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHEHHHHHHHAHHHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHH HHHHRHHHH HHHHHHHHHHHHHHHHHHHBHHRHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHA
HENHHHHH HHHHHMHHHHHHEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAH HH HHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHAH
HHRHHHE HHHHHEHHHHHHHEHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHBH
HHHHHEHHMHAHHAHEHHHHHAHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHRRHHA
HHHHHHHHEBHHHHHHHSHHH AR HHHHHAHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHRHHHH HHHHHHHHHHHHHHHHHHHEHHHHA
BRSNS L o SHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHAA
T HE M HHHHEHBHHHHHHHHHHHHEHIHHEHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHH HHAYH HHHH HRHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHRHHHHHRHEH
M A HHE M HHEHHHEHHHHHHHHHHHHHHH I HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHA HHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHRHHHHHHAE
MM HKS HEHNHHHHHHBHHHHHHHH HHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHBHHHHHHHHHHHHHHHHHEHHHH HHHHBHHHA HHHHHHH
HifiSHHNEN HHNHHHHARHHHHHAHHHAHHRHHHHHHHHHHH HHHHHSHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHAHHHHHHHHHA
HEBIHMHMHHMS IHHHHHHHARHHHHHHHHHHH HHHHRHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHRHHHRHHHHHHHHHHHHHHHHHHH R HIHHHHHHHHBHHHAHHHHHHIHHHHHHHHHHHHHEHHHHH HH
HK MM T HHHEHHHHEHHHAHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHARAHHHHHHHHHHHHHHHHHHHHHHHHRHHHHEHHHH HHHHHHA
HHHHHEHAMHHHHAHHHAMHHHHMHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHAHHRHHHHHHHHHHHHHHHHHHHHHHHHH HHHH A HHHBHHHHHHHHEHR
HHHHHHHHHHNHHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHAHHHHHHHHHHHHHHHHHHRHHHRHHHHHHHHHHHHHHHHHHHHHRHHHRHAHHHHHHRHHRHA
HHHHANHHHHHHN HHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHAHH
HHHHHHHHHHHH HHHHAHHHHHHH{HHHHHHHHHHHHHHHHHHHHHHHHHHHAH HHHHHHHAHHHHA R HHHHHHHHHHAHHHHHH HHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHH R HEHHHHHHA
HHHHHHHHHHHH HHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHH HHHHHHH HHHHHHHHHHHHHRHHHHHHHEHHHHHHHHHHHHHEHBR
HHEHNHHHHHHHHHMHHHHHHHHHHHHHHHH HHHHHHHEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHRHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHBHHA HHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHH HHHHRRA
HHHHHHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHEHHHHHRHHEHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHRHHHAHA
HHHHHHHHHNHHHHHHHHMHHHHHHHHHRH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHBHHHHBHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHA
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHEHHHHHHHHHHHHHHH HHHEHHH
HIMAHHHHHRIHHHHHEHHHAHYHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHAHHHHHHHHHHHHHHHHHHHHHHY
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHEHHHHHHHHHHHHHHHHHRHRHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHFHRA
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SANPLE—CARRIAGE SPACE/SKIP TEST
(8 Lines Per Inch)

CARRIAGE SPACE/SKIP TEST AT 8 LINES PER INCH

CARRIAGE

CARRIAGE

£
rr

IL
IL
WIL

-

WILL

WILL

SPACE/SKIP 1
SPACE/SKIP 2
SPACE/SKIP 4
SPACE/SKIP 8
SPACE/SKIP 16

32

-—==< CARRIAGE WILL SPACE/SKIP

LINES / Q<13 INCHES
LINES / J.25 INCHES
LINES 0.50 INCHES

LINES / 100 INCHES

LINES / 2.00 INCZHES

LINES / 4«00 INCHES

- - - —— ——— ——

EC 784017 01Mar78
EC 784068 31July78

PN 8324214
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SECTION 17: INSTALLATION INSTRUCTIONS

The following procedure should be used when installing the |8M
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 E with the number on
the machine history.

5. ‘Verify that the following items were shipped with the printer,
and that the contents are complete:

a.“Shipping Group, B/M 1815101.
b. Print Belt(s).

OO0 O OO0 Oe—-

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

EC 784017 01Mar78
EC 784034 01Mar78
EC 784068 31July78

PN 8324215
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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 E as described in Section 4,
“Print Belt,” 4-000.

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

OO

0O

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

6. Install the acoustic skirt to the bottom of the front
door so the seal just touches the floor with the door

closed. D

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

1940 Washer

e

™
11598 Nut_\ ~
/'}) \\ i
~ /@’4—9092 Lockwasher
~ e T

- P

6808568 Left Skirt

Q/\
:

Lockwasher
Nut

Right Shield not
on Mode! 1

Ribbon

Print Belt Plastic Ribbon Shields
0 l? _— Grommet .
i ' v |e————6808567 Right Skirt
\ @ |
/ 236849 Screw 8330339 Washer
EC 784017 01Mar78
) ) PN 8324215
Hitiion Gifides EC 784034 01Mar78 20f 2 17-020
EC 784068 31July78




1G.

11.

12

13.

. Verify that the 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 if
needed.

. The ac line cord is located inside the right end of the

printer. Push the plug end behind the line filter [N if
installed, under the power supply, and through the hole

in the bottom of the printer.

Note: Leave the 2 ‘P/S test’ ptugs disconnected. They

are used only when diagnosing failures in the power supply.
. Open the left end cover and the logic gate. Unwind the

signal cable . 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.

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

Verify the following:

a. Circuit protector(s) (CP) are ON. ﬂ

b. Power On/Power Off switch is OFF {down). m
c. CE switches are OFF.

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

See the System 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 until the signal cable is connected
to the system.

AFTER INSTALLATION

1.

Ensure that the custormer has the IBM 5211 Printer
Component Description and Operator’s Guide

_order number GA24-3658.

2. Assist the customer with checkout of the printer.

3. Compiete all installation records and report instailation

complete to the Branch Office dispatcher.

Dispose of shipping and packing materials locally.

O O 00O Ood

OO 4d

€E
SWITCHES

2

. BELT GO
/‘/ ON OFF

RIBBOM

PAPER CLAMP

! 9}
z
3
b4
n
-

ON OF
n——

. Line Filter
(if installed)

Note: Power cable is to lie flat
on base behind line filter

Signal Cable

EC 784017 01Mar78
\EC 784068 31July78

PN 8324216
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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 PART NUMBER TITLE

WKO10 4703182 INTF PAGE

WK020 4703183 INTF PAGE

YF001 4703209 60 Hz Power/Levet 2 Power Supply

Y?'-&l 4703210 50 Hz Power/Level 2 Power Supply

OR
YF0O01 8330327 50/60 Hz Power/Level 3 Power Supply
OR

YF0O1 8330326 50 Hz Power / Level 3 Power Supply
5593471 Power Supply/Level 3 Power Supply
5593490 Power Supply Control Board

ZA002 4703184 Operator Panel Lights and Switches

ZA003 4703185 CE Switches

ZA010 4703186 Hammer Latch and Hammer Driver (1 to 66)

ZA030 4703189 Amplifier Card (A1D4)

ZA035 4703190 Beit Control Card (A1N2)

ZAO40 4703191 Ribbon and Carriage Control Card (A1P2)

ZA065 4703192 Motor Driver Card (A1Q2) -

ZA070 4703I193 Carriage Motor-Right Ribbon Motor

ZAO71 4703194 Belt Motor-Left Ribbon Motor

ZA080 4703195 ‘ Switches-Throat and End-of-Forms

ZAC81 4703196 Lower Paper Clamp and Paper Hole Sense

ZAD82 4703197 Belt and Carriage Emitter

ZA100 | 4703198 Hammer Coil Chart - Posttions 1°to 66

PAGE

ZA120
22010
22011

Z22012

22020
22021

22025

PART NUMBER

4703201

4703229

4703230

6808502

4703205

4703206

4703207

Note: Logic Board Wiring-ZA010

5211-Model 1 — H2B12 to H2D08 (Gnd.)

TITLE

Echo Check - Hammers 1 to 66
Component FRU Listing
Component FRU Listing

Component FRU Listing {Level 2 Power Only)

Logic Gate - TB1
Gate Voltage Distribution

Card Location Chart

EC 784017 01Mar78
EC 784034 01Mar78
EC 784068 31July78

PN 8324121
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C

INTERFACE PAGE

PART tacy Lowy b toe

4703182

WK 10

o
g -DATA BIT O ENTER BO2 ZA010 -DATA BIT O
PTR
~ -DATA BIT | 803 ZRO10 -DATA BIT |
=+ -DATA BIT 2 BO&4 - ZAOI0 =-DATA BIT 2
-DATA BIT 3 BOS ZA0I0 -DATA BIT 3
-DATA BIT & BO6 - ZAO10 -DATA BIT 4
-DATA BIT 5 BO7 ZAO10 -DATA BIT 5
-DATA BIT 6 508 ZAOI0 -DATA BIT 6
-DATA BIT 7 BO9 ZAO10 -DATA BIT 7
-PARITY BIT BIO ZACIO -PARITY BIT
-STROBE D06 ZAC10 -STROBE
~HAMMER SAMPLE D07 ZA030 -HAMMER SAMPLE
DC GROUND po8 DC GROUND
-FIRE TIER | D09 ZA0I0 ~FIRE TIER |
~FIRE TIER 2 DIO ~ ZAOIO =FIRE TIER 2
~-FIRE TIER 3 DIl ZRO10 -FIRE TIER 3
.=FIRE TIER & DI2 ZAOIO -FIRE TIER &4
-FIRE TIER 5 DI3 ZA0I10 -FIRE TIER 5
~CABLE INLK I BI3
Al -p4
=
~HAMMER ECHO RETURN ZA030 BI2 EXIT -HAMMER ECHO RETURN
=NOT PRINT TIME ZRO10 Dok B -NOT PRINT TIME
~DATA PARITY CHECK ZA010 D05 -DATA PARITY CHECK
8l T.p.  wote [i] SPARE WIRE T.P. YEL
Al-Ab
D03 -CABLE INLK 2
-CARRIAGE GO ENTER Dok ZAOUO -CARRIAGE GO
PTR
DC GROUND D08 DC GPOUND
-ACTIVATE PAPER CLAMP D07 ZA040 -ACTIVATE PAPER CLAMP
+POR — D06 ——@—— 2A030 +POR
b '
-CLOSE 25V CONTACTOR DOS ZA -CLOSE 25V CONTACTOR
-BELT GO DI2 2R035 -BELT GO
-CABLE INLK 3 BI3 —
AL-AS
+END OF FORMS ZA080 B02 EXIT +END OF FORMS
PTR
~PRINT SUBSCANS ZA035 B03 =PRINT SUBSCANS
~-THROAT CLOSED ZADB0 BoL -THROAT CLOSED
-FORMS PULSE ZA0k40 BO6 -FORMS PULSE
-CARRIAGE ADVANCE ZA0ko B07 -CARRIAGE ADVANCE
- IMPRESSION CTL 5SS znoko BO8 ~IMPRESSION CTL SS
~RIBBON CHECK ZA0k0 BO9 ~RIBBON CHECK
T.p. NoTE [T]
BIO SPARE WIRE T.P. YEL
~BELT UP TO SPEED 28035 BI2 =BELT UP TO SPEED
~HOME ZA035 DI - ~HOME
-PRINTER BUSY 2R0L0 — DI3 -PRINTER BUSY
D10 L.P SPARE WIRE T.P, YEL
-CE SWITCH ON ZAOD3 BIl -CE SWITCH ON
NOTFS Al-AS
|;_m)g =CABLE INLK 4
[E T.P. INDICATES A TWISTED PAIR WIRE. THE BLACK WIRE TIED TO DC GND.
“THIS DOCUMENT IS THE PROPERTY OF IBM. ITS USE 1S AUTHORIZED ONLY FOR
RESPONDING TO A REQUEST FOR QUOTATION OR FOR THE PERFORMANCE OF WORK
FORIBM, ALL QUESTIONS MUST BE REFERRED TO THE I1BM PURCHASING DEPARTMENT.
DATE CHANGE NO DATE CHANGE NO £
— q
NAME INTERFACE PAGE 244AN77 149529V o ()
10AUG77 359k28 - w
o I - e -1 S—
DESIGN | SHT OF 6DECT7 356703 Qo
DETAI LA HWFEBTT | VD FEB77 N
; CHECR G.U.B. 7FLB77 1 AGGIEIC ATION MUST CONFORM TO ENG SPEC DEVELOPMENT NO LOGIC PG NO B
[ ‘ E - - . 3 n
i ACPRO l R B oM 9FEB77 R,C.H. l28FEB77 WK '(

(AR

CERES PR ELEY

VERTIC Al FLELTRISAL FORMAT

A¥IRICLOTH NE3OT

[ T




I —




e

ahe

u PANT ts 100, By NO
4703183 WK020
INTERFACE PAGE
o~
@
== '
- :
(70
=] Py
P n
e - oty
m 20k :: SPARE VIRE T.P. VEL
PANEL L e SPARE WIRE T.P, YVEL
~CARRIAGE SPACE MO0 ————— oS 05 ~CARRIAGE SPACE
-CARRIAGE RESYORE 28002 [T ——.T ~CARRIAGE RESTORE
— %08 ~POVER COMPLETE
“CARMRINGE 6 L.P.I. 2A002 T e 11 CARRIAGE 6 L. X,
“STOP/RESEY SWITCH 22002 B2 e BI2 «$YOP/RESEY $WITCH
~CABLE LK § Mmoo} ————— DOk e DOK = “CABLE INLK 6
59 i d—e SPART WIRE T.P, YIL
-READY SWITEN 00! AtA2 o010
REMINDIR OF "AZ" ?\"
SOCKET SHOWN BCLOW
CABLE PiN e
=PONER COWLETE vP00} . \oa FEAOl i
(1] yfo04 SUPPLY
+PONIR ON RESET YFOO0) Dob mo:T
w0 YPOO4
~POVER CHECK YF00) 007 '!_&!:f-
61D yroo1 008 ; NOTE
T.P
pos = SRT WINE TP, YEL
PADOLE CARD COMM TO D08 - 007 ~POVER CHECK
L #C 0A0UN0
010 “ACADY SW1TCH
REMINDIR OF 22" L l
SOCKET SHOWN BILOW OAGfys
Al-A3 ::cmuomr :A.:""
CABLE INLK § ENTER 813 \
oy
0 SROWD T 008 (1} ;2' s AO0Z ~CABLE NLK 7
~CHECK 1N 009 009|  OPER | AGOZ ~CHECK IND
PANEL
= WTERLOCK 110 0 cm———— D | e— JAOOS = INTERLOCK |10
-FORMS 1D DI [ 1} ] p—— IAGOR ~PORMS | ND
«READY |“° Dl, e ..’ e e o M’ =READY 14D
~POVER ON 202 003 e ZAD02 45V
[ ]] f————————.  ZA002 G
Al-AY il
Al-A2
45V FROM .- 0,
CASLE PIN % W
(002)
ME—— ] YPOOI ~POWER ON (YO POWER SUPPLY)
REMAINDER OF 22"
SOCKET SHOWN ABOVE
NOTLS:
‘2040 #POR PB
m 1.7, INDICATES A TWISTED PAIR WIRE,
THE BLACK WINE TIED YO DC GND,
u»onm'?: 1.0": a'u!&"-'-'v"-%‘i'm&n&? bﬂo‘l‘l.v'n'u' 4%!'&%:‘1.'.8.“8‘#&52!
‘ PORIBM, ALL QUERTIONE MUSYT BI REFERRED TO THE IBM PURCHASING DEPARTMENT, .
IEM DATE CHANGE NO  DATE CHANGE NO &£
o=
NAME | iwtenrace prae haar7y 1h529v (=
108UG77 392k ¥V
e G
WESIGN §HT OF épecy? 356703 (o)
DETAIL | LA, haAN7? vo rE877 18aPR78 784041 w8
CHECK | G.D.8. 1172 CLARAIN 1 ATION MUST CONFORM TO ENG SPEC DEVELOPMENT NO LOGIC PG NO e
APPRO | R.C.H. FL877 R.CH, | 28FE877 WK020 (@)
(1LE 1} LK} MAOR TRO0NEB0A VERTICAL SLECTAICAL PORMAY ABIRELE TR 00T T ~ il DS S P







PART NO LOGIC PG NO

o 8330327 | rroor
~ | \
n 50/60HZ PRIMARY INPUT AND CONVENIENCE OUTLET WITH STEP DOWN TRANSFORMER
g 200 [ 200 LI|N,E LOAD .
s 208 | 220 > Line O-
on 230 | 240 ' O~ rILTER O LOGIC GATE FAN
o| 1o |10 el |
60HZ |SQOHZ | ——
"*:ﬂ@ |
; FRAME GND —r |
PRIMARY POWER CONTROL BOARD
PS TBI- PSP@]
o | .
039 2 >p—CRWYEL 2>>>:E——-+sv 22020
—2 4 — 3> —+5V RETURN 22020
o5 . 5> +5V 22020
&b b>:8:+sv RETURN 22020
PSPI u>>—§:+a.5v 22020
| > | >>——+8.5V RETURN 22020
25>
3>
1 PSP23
8= - |>>>:8:+zsv 22020
—POW SWi R, 7> +25V RETURN 22020
POWER ON N SW , >1 2> +25V 22020
WK020
8> +25V RETURN 22020
3> +25V 22020
9>¢ +25V RETURN 22020
4> +25V 22020
MULTI-OUTPUT FERRO 10> 3:+zsv RETURN 22020
TRANS??RMER 5>>>:g:+zsv 22020
> +25V RETURN 2Z020
_ PSP20
e 6> +25V 22020
60“5_'50'*2 s & :;'2 |2>>>:EL—— +25V RETURN 22020
COM B
2 y >> 3
__[200v 200V e o s PSP27
>3> 530V ~— 556 3>> -POWER COMPLETE WK020
208V |, *— 7 4>>—g—GND WK020
230V 240V ; o 558 s»):g:wowsn ON RESET WK020
55 6 6> GND WK020
q - 5 10 7>>—0—-POWER CHECK WK020
A e T 1 8>> GND WK020
E O >> 12
o— >>13
[ ! —>> |4
= = >> |5
| pspze
TRANSFORMER >> |
T2 »>2
TBTI- >> 3
o . |
com ,, 3 g
2 o—
200v3 < ||| ¢
2 ® CONVENIENCE OUTLET
s 3 Y s | FRame
230V , COM } s =N | GND
5V |
100V "
4= 4 1SV e bty e _I
. b
*THIS DOCUMENT IS THE PROPERTY OF IBM, ITS USE IS AUTHORIZED ONLY FOR
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