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REVISION RECORD

REVISION

F1
7-17-78

10-78

DESCRIPTION

Initial release of the CDC 70/125 LPM Matrix Printer

To incorporate editorial comments.

To incorporate ECO's:
PH14771 & PH14836 - Spec set up of VFU Brushes &
adJustmg procedure.

To incorporate ECO's" PH14903-Improve horizontal line to line registration,
PH14911-Upper cabinet lock. , PH14995-Update spec. , PH15001-Replaceable
head

Revised table of contents to reflect new section 10 and added new section
10 to manual.

To Incorporate Review Comments.

To Incorporate ECO's: PH15311-Character Rom, PH15318- Code disk, PH15381-
Spec dimensions, PH15413-Needle driver PCB & Fuse harness and PE corrections.

Revised to incorporate print head to platen set-up.

Revised to incorporate ECQ's: PH15139-Controller-Head logic, PH15504-Char-
acter definition, PH15544~-Adj. timing drive pulley, PH15568-Rom Set, PH15570-~
Needle Drivers, PH15578-Char Prom.

Revised to incorporate ECO's: PH15689-Character definition, PH15690-Character
definition, PH15736-Character definition, PH15737-Character definition, PH15738-
Character definition.

Revised to incorporate CE comments

Revised to incorporate ECO's: PH16513- Pots P1 & P3 factory adjust only, PH16529-
Power cord receptacle

Revised to incorporate ECO's: PH16589- Assy Adj; Spec Code strip note, PH16684-
Cleaning & ADJ Code Strip.

Revised to incorporate-EECO PH17000- Code strip Brkt Adj.

NOT AFFECTED

Incorporate CE correction.

PUBLICATION NO.

95445028




PREFACE

- This publication contains reference information for
maintaining the ('DC 70/125 LPM Matrix Printer.

Associated Publications

Parts Identification Manual (Publication No. 95445027)

* RS-232 Buffered and Unbuffered Interface Field Service,
Reference and Parts Manual (Publication No. 95445069).

* Special interface used on some printers.
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INTRODUCTION

GENERAL DESCRIPTION

This manual describes the 70 and 125 line per minute
versions of the Matrix Printer. The characters printed
by these printers are generated using the dot matrix
method of character formation. Each character con-
sists of a pattern of dots formed in any of scveral
optional matrix patterns. The standard printer produces
characters in a 7X7 matrix pattern. Optional matrix
character patterns of 7X9, 9X7, 9X9 and 9X9 overlap
are also available,

The characters are printed by a bi-directional print
head using 9 vertically spaced print wires which are
individually controlled.

Activation of one or more of the solenoid driven print
wires forces an inked ribbon against the paper and
platen to form either 7 or 9 rows of horizontal dots,
depending on the optional matrix pattern being used.
The printing mode is bi-directional and the nominal
head velocity of the standard units is 18 inches per
second in both directions. Optional character patterns
and compressed character pitches require that the
head velocity be reduced to correlate with the opera-
ting frequency of the print head solenoids. The print
head transport and paper motion systems are each
driven by a separate dc servo motor. The printer

has a cassette type ribbon system. These printers have
an internal micro-processor common controller which
interfaces to the trunk and controls the operation of
the printcr. The printer drive and controller elec-
tronics i¢ of discrete component and integrated cir-

cu t design and is controlled by an 8080 micro pro-
cessor common controller,

70 LINE PER MINUTE PRINTER -

“his printer is a single head bi-directional printer
1aving a print rate of 70 lines per minute (50/60 Hz)
while printing a full line of 132 (7X7 pattern) characters
and a maximum short line print rate of 200 lines per
minute (33 contiguous columns, 7X7 pattern). The stan-
dard character pitch is 10 characters per inch with an
optional compressed pitch of 16,5 charact.rs per inch
(not available for 9X9 over lap pattern).

Vertical line spacing is 6 lines per inch stundard, with
an operator selectable option of 6/8 lines ver inch.

The paper slew speed is 7.5 inches per sccond. The
printer has position seeking capability for increased
through put. The printer also has capability for optional
operation in an interactive key board modec.

125 LINE PER MINUTE PRINTER

This printer is a two head bi-directional printer having
a print rate of 125 lines per minute (50/60 Hz) when
printing the 7X7 character pattern. The standard char-
acter pitch is 10 characters per inch and the maximum
number of characters per line is 132.

Vertical line spacing is 6 lines per inch standard with
an operator selectable option of 6/8 lines per inch.
The paper slew speed is 7.5 inches per second.

DIMENSIONS-NOMINAL OUTSIDE

Height: 13.50 inches (344 mm)

Length: 28,75 inches (730 mm)

Depth: 17.30 inches (439 mm)
WEIGHT

The weight of the 70 line per minute printer is approxi-
mately 98 pounds (44.5 kg). The weight of the 125 line
per minute printer is approximately 100 pounds (45.5
kg).

CABINET DESIGN

The standard printer is designed as a table-top unit
having four rubber feet. An optional bolt on printer
stand (pedestal) is also available.

The cabinet is cooled with a forced air cooling system.
The air enters the printer cabinet through a rectang- .
ular opening on the left side of the base and is then

fan driven and directed through the printed circuit
card rack and exhausted through an opening on the
right rear of the cabinet. The interface connector

is located on the left rear of the cabinet and the power
cord is located on the right rear of the cabinet. The
cabinet is designed such that neither the interface cord
or the line cord need be disconnected when removing
the cover or cabinet parts for access or servicing.

PRINTER ACCESS (FIGURE 1-1)

The interior printer area can be accessed by remov-
ing the front cover, side cover, upper cabinet cover
and lower cabinet skirt. The upper cabinet cover and
lower cabinet skirt should only be removed by trained
service personnel.

Front Cover (Figure 1-1)

Removal of the front cover permits access for chang-
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ing ribbon cassettes and forms loading. To remove
the front cover, grasp the two lifting tabs on cither
"side of the cover and lift the cover up and off the upper
cabinet.

When installing the front cover the beveled edge must
be toward the rear of the machine facing downward.
To install the cover reverse the removal procedure.
Care should be taken that the four corner guides are
engaged properly into the upper cabinet before seating
the front cover.

Side Cover (Figure 1-1)

Removal of the side cover permits access to the format
reader, format tape, 6/8 line per inch switch, com-

pressed pitch switch and the load vertical format switch.

To remove the side cover place your finger tips in the
depression in the left side of the upper cabinet and under
the bottom edge of the side cover and slide the side
cover upward and off the upper cabinet.

To install, reverse the removal procedure.

Upper Cabinet Cover (Figure 1-1)

WARNING

THIS COVER SHOULD ONLY BE UNLOCKED

OR REMOVED BY A TRAINED FIELD SERVICE
REPAIRMAN DURING SERVICING AND SHOULD
NEVER BE UNLOCKED OR REMOVED BY

THE OPERATOR (USING CUSTOMER OR
CUSTOMER OWNER). THE FIELD SERVICE
REPAIRMAN SHALL ASSURE THAT THIS

COVER IS REPLACED AND LOCKED IN PLACE
WITH THE LOCKING SCREWS AFTER SERVICING,

Removal of the upper cabinet cover permits access to
the control panel wiring, format reader, paper drive
servo motor and access for removal of the print head.
To remove cover, turn the two locking screws (Figure
1-1) in until they clear the plastic cover and 'ottom out
against the right and left format plates. Ren >ve the up-
per knob on the right side of cover by pilling t off its
shaft and lift cabinet cover off the lower cabi: et skirt.

VIEW OF
SIDE
\ COVER
\stnovcn

/’ AN

SIDE COVER

FRONT COVER

N

/ VIEW OF FRONT
COVER REMOVED

'
1
\ /l
\
\ ’

N

\\ LOCK COVERY}

= —

BASE PLATE

UPPER COVER LOCKING SCREUS
{TURN SCREUWS IN TO UNLOCK
COVER+ BACKSCREWS OUT TO

UPPER CABINET
COVER

LOWER CABINET
SKIRT

THE LOWER CABINET SKIRT IS
FASTENED TO 4 CLINCH NUTS IN THE
BASE PLATE WITH 4 SLOTTED HEAD SCREUS

FIGURE 1-1. PRINTER ACCESS
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To install, reverse the removal procedure and back
locking screws out to the lock nut stops.

Lower Cabinet Skirt (Figure 1-1)
Removal of the lower cabinet skirt permits full access
to all inner printer areas and must be removed to ac~

cess or probe most of the printed circuit cards.

The lower cabinet skirt may not be removed without
first removing the upper cabinet cover.

The lower cabinet skirt is fastened to clinch nuts in

the base plate with 4 slotted head screws. Loosening of
these 4 screws permits the lower cabinet skirt to be
liffed up and off the base plate.

To install reverse the removal procedure.

POWER REQUIREMENTS

The printer is capable of operating within the following
limits when supplied with two wires plus earth ground.

Frequency
50 Hz or 60 Hz (Single Phase)

Frequency Ranges

50 Hz = 49.0to 50.5 Hz
60 Hz = 59.0 to 60.6 Hz
Voltage -

Voltage ranges are tap selectable by changing field ac-
cessible input power terminal block connections. No
component changes are required when changing from
60 Hz to 50 Hz operation. The tap selectable ranges
are as follows:

Nominal (VAC) Voltage Range

100 90 to 107
120 104 to 127
200 180 to 213
220 198 to 235
230 207 to 246
240 216 to 257
260 234 to 278
Current

125 Line Per Minute Printers:

Amps Vac Hz
Less than 1. 75 220 50
Less than 3.2 120 60

70 Line Per Minute Printers:

Amp Vac Hz
Less than 1. 53 220 . 50
Less than 2.8 120 60
Input Power

Lines Per Vol Amps
Minute Printer Maximum

125 384

70 336

Input Power Protection

A dual purpose double pole circuit breaker and illumin-

ated on/off switch located in the front right corner of
the printer cabinet provides input power protection
and is rated as follows:

Full Load
Trip

7.5 amps r.m,s.
= 9,38 amps.r.m. s.

Power Cord

The standard printer is wired for 120 vac and is pro-
vided with a 3 wire power cord of which approximately
7.5 ft. (2.3 meters) is external to the printer. The
cord is terminated with a non-locking, 3 prong plug
for use with 60 Hz outlets.

ENVIRONMENTAL AND SAFETY REQUIREMENTS
This printer is designed to meet the following oper-
ating requirements for electronic data processing

cquipment

Temperature Range - Dry Bulb

10°C to 40°C (50°F to 105 F)

Temperature Change

10°C (18°F) per hour max.

Relative Humidity Range

20-80%
Humidity Change -
10% per hour-max.

Barometric Pressure

10. 5x10* N/m? to 6. 9x10*N/m?
(Maximum equivalent altitude 9850 feet -
3000 meters)

Operating Vibration

Continuous vibration over the following frequency
ranges:

5-17 Hz = .02g or .004 inch (0.1 mm)
double amplitude (whichever
is smaller) }

17-300 Hz = .2g or .0015 inch (0.038 mm)

double amplitude (whichever
is smaller)

Operating Shock

Intermittent shocks of up to 3g, not exceeding 10 milli-
second duration . (The time between consecutive shocks
shall be less than 5 seconds.

Acoustic Noise

Operating: 7.8 bels, max,
Idle: 7.0 bels, max.

Safety Requirements

These printers are U/L listed and CSA certified.
These printers are also designed to meet non-domestic
VDE and IEC safety requirements.
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FORMS PATH

The forms supply for the standard table top unit must
be placed directly behind the printer and at the same
level as the printer. The forms are inserted under
the tension weights and into the rear paper slide. The
forms are then routed between the platen and print
head. Above the platen they are engaged by the forms
tractors which pull the form from the stack across the
print station and then push the forms to the rear of the
printer where the paper is stacked.

Front forms feed is also av: ilable as a special option
and is normally used with ur its that are pedestal moun-
ied. On front feed units the forms supply is placed
under and to the front of the printer. The forms arc
slid up through an opening in the base plate, up a paper
chute and between the platen and print head. Above
the platen the forms are engaged by the forms tractors
which pull the forms past the print station and then
push the forms to the rear of the printer for stacking.
An optional paper basket is also available. The paper
basket attaches to the rear of the printer and catches
the forms as they are pushed from the forms tractors.

PRINTER SUBSYSTEMS

All the printer subsystems are contained within a noise
suppressing acoustical cabinet. The subsystems con-
tain all the electrical and mechanical components neces-
sary for the printer to operate as a free standing unit.
There are eight major subsystems. These subsystems
are discussed in the following order:

Power Distribution
Cooling System

Print System

Ribbon System

Paper Motion System
Logic Chassis
Control Panel
Interface

.

.

CO~1 O WU WA
.

Power Distribution

Power distribution is split into two subsystems; ac
distribution and dc distribution. The ac power enters

the printer through a three conductor line cord which is
connected to the line filter. The ac input voltage is then
filtered through this filter and enters a dual purpose
double pole circuit breaker and illuminated On/Off switch.
When this On/Off circuit breaker switch is depressed to
the on position, input voltage is supplied tothe cooling
system blower fan and to the primary of the power
transfornicr.

The input to the transformer is stepped down to four

ac output voltages. The four voltage outputs are: 30
vac, 55 vac and two separate 16 vac. The four ac out-
put voltages then enter the power supply board where
they are converted into dc voltages. The dc distri-
bution is initiated on the power supply board. The
power supply developes six dc voltages; +36 vdc, -36
vde, +5 vde, -5 vde, +12 vdc and -12 vdc. The +36 vdc
and the -36 vdc are used to supply power to the vertical
tpaper motion) and horizontal (print head transport)

servo lincar power amplifiers, which in turn supply
power to drive the print head transport and :nd paper
motion serv. motors. The +36 vdc also prov Jes power.
to the needl.- driver coils. ’

The +12 vd. and -12 vdc are used to power tl . servo
lincar conti 1l circuits.

The 45 vde 'nd -5 vde are used to power the controller
circuits. ‘'l 1e +5 vdc also supplies power to the servo
digital cont: ol circuits.

Cooling System

The inner cabinet is cooted with a forced ait cooling
system which is composcd of a single ac mul 'in type
fan. The air enters the printer cabinet through a
rectangular opening on the left side of the printer buse
plate, is then fan driven and directed throug! the
printed circuit card rack and exausted throu h an
opening on the right rear of the cabinet.

An additional fan is required on units with th - "Bot.om
Forms Feed Option" installed. This fan is 1cated in
the front left corner of the printer base platc and dir-
ects air across the Neelde Driver Board As: >mbly.

Print System

Print Head (Figure 1-2). The print head coi tains the
print wires and solenoids necessary to perfcrm a print
operation. The print head has nine steel priat wires
(sometimes refered to as print needles) that are guided
through molded plastic guides. Each of the:e nine
print wires is actuated by a solenoid driven irmatu-e.
When a solenoid is actuated by the driver ci -cuit, i
propels its print wire toward the platen. The print
wire impacts the ribbon, driving it against the form
and platen, leaving a dot impression on the form. As
the print head moves horizontally across the print
station, the solenoids activate the print wires, crea-
ting a series of dot patterns within a programmed
matrix. The pattern of these dots in the matrix forms
the character. Two types of print heads are availa-
ble, the standard nine wire head and the optional nine
wire overlapping head. The standard nine wire print
head has thie wires arranged in a single vertical column

_The optional nine wire overlapping print head is iden-

tical 1o the standard 9 wire head with the exception that
it has ils print wires arranged in two vertical columns
that allow the printed dots to overlap in the vertical
direction. This is accomplished by the print head
having twe vertical rows of wires in a staggered 5-4
pattern that are located on an integral number of half
dot positions apart. The controller is then programmec
to delay information to one column of wires so that they
will print in the same physical location as the other
column of wires, thus producing an overlapped row of
nine dots. Both the nine wire and the nine wire over-
lapping print heads are spared as assemblies only and
are not intended to be reworked or repaired when ren-
dered inoperable due to failure or end of life. The
single print head used on 70 LPM printers is operator
replaceable, with the exception of some early models.
The two print heads required on the 125 LPM printer
are not operator replaceable, since they require some
head to head adjustment when being replaced.
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VIEUW A-A
STANDARD 9 WIRE
PRINT HEAD WIRE
PATTERN

VIEW A-A

9 WIRE OVERLAPPING
PRINT HEAD WIRE
PATTERN. '

FIGURE 1-2. PRINT HEAD

Print Head Drive (Figure 1-3). The print head is

attached to a print head support assembly that is belt
driven horizontally back and forth along two print head
support shafts by a dc servo motor.

Servo motor control circuits monitor and maintain the
spt ed and control the direction of the print head by
pulsing the voltage or reversing the current to the dc
sc r'vo drive motor.

PRINT HEAD DRIVE BELT

PRINT HEAD

PRINT HEAD

SUPPORT ASSY WEAD DRIVE
PRINT -HEAD
SUPPORT SHAFT \J10TOR BELT

'y m W
T
1 i ‘\ g.___l \\\

N\
HORIZONTAL TRANSDUCER
BOARD ASSY

OPTICAL READER  wy; aR CODE STRIP
1§ —)

HEAD DRIVE
FRONT VIEY gprvo MOTOR

FIGURE 1-3. PRINT HEAD DRIVE AND MONITORING

Print Head Monitoring (Figure 1-3). The position of
the print head is monitored by an optical reader moun-
ted to the print head support assembly. As the print
head moves horizontally back and forth the optical -
reader monitors a fixed mylar code strip. The code
strip contains windows that when monitored indicate
the 132 character positions as well as the left and right
home position of the print head.

The 125 lpm printer with two heads uses a two channel
optical reader and a code strip with two rows of hori-
zontal windows. The first row of windows indicate the
132 character positions and the second row has two
windows that indicate the left and right home positions.

The 70 lpm printer with one head uses a four channel
optical reader and a code strip with 4 rows of windows.
The first two rows of,windows indicate the 132 char-
acter positions and the left and right home positions
when printing in the standard 10 characters per inch
moede. The bottom two rows of windows indicate the
132 character positions when printing in the optional
(compressed pitch) 16.5 characters per inch mode.
When printing in the compressed pitch mode, the long
windows on all four rows are used to indicate the left
and right home position of the print head.

In both the 10 and 16.5 characters per inch modes it
should be noted that the odd character position windows
are in one row and the even character position windows
are in the adjacent row. The staggering of these win-
dows is done to help keep track of the heads position
seeking functions.




Ribbon Svstem (Figure 1-4), The ribbon system con-
sists of « disposable ribbon cassette that snaps over
the print head and engages a cassette drive shaft on

the print head support assembly. The cassette drive
shaft is pulley and cord driven by two stationary cas-
sette drive cords. Each of the drive cords drives one
of the two cassette drive pulleys attached to the bottom
of the print head support and pulley assembly. Each of
these pulleys has a built in one-way clutch.

As the print head moves horizontally to the right, the
upper drive pulley clutch engages the drive shaft and
turns it counter clockwise, while the lower drive pul-
ley clut-h disengages. When the print head movces to
the left the lower drive pulley clutch engages the
drive shaft and turns it counter clockwise, while the
upper drive pulley clutch disengages. As the cass-
ette drive shaft turns counter clockwise the ribbon is
in constant motion, from left to right across the print
station.

Ty
\\.Q. NS
CASSETTE DRIVE

P
PULLEY LOUER

HEAD SUPPORT SHAFT
HEAD SUPPORT AND PULLEY ASSEMBLY

CASSETTE
DRIVE CORD

FIGURE 1-4. RIBBON SYSTEM

Each ribbon cassette contains an endless loop of nylon
ribbon that is cycled through the cassette in one direc-
tion until the end of ribbon life is reached and a new
ribbon cassette is installed. The ribbon system for the
125 L. P, M. printer is the same as the 70 L.P.M.
printer except that it has to drive a ribbon cassette for
each of its two heads. This is accomplished by each
head having a separate ribbon drive system. The upper
cassette drive pulleys on each support and pulley assem-
bly are driven by one cassette drive cord and the two
lower cassette drive pulleys are driven by the other
drive cord. ’
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FIGURE 1-5. PAPER MOTION SYSTEMS

Paper Motion System (Figure 1-5).

The paper motion system can be activated by a man-
ual control panel forims feed switch or by an electrical
command from the controller.

The vertical forms advance is driven by a dc servo
motor, while the distance the forms travel is contr>lled
by a code disk and optical reader. The standard 7C

and 125 L. P. M. printers are provided with 6 line per
inch spacing. An optional operator selectable 6/8

line per inch option is also available.

When a paper motion pulse is received, forw.rd drive
current is applied to the servo motor. The ¢ *rvo rmotor
gear drives the tractor drive shaft. The tra:tor drive
shaft drives the tractor sprockets, which engage the
forms, causing paper motion. Servo motor control
circuits monitor and maintain the speed of the servo
motor by controlling the amount of forward drive cur-
rent applied to the motor. To stop the motor a re-
verse drive current is applied to the servo_motor.
Once the servo motor is stopped a one way bearing on
the tractor drive shaft prevents reverse rotation of
the drive shaft.

The distance the forms travel is measured by a code
disk mounted on the servo motor drive shaft. The :ode
disk, in conjunction with a two channel optical read.r
generates the pulses used to generate the stop the paper
(STP) pulse. The standard code disk generates both



6 and 8 line ver inch pulses which are read by the 2
channel opti -al reader and sent to the controller. On
standard printers the controller only accepts the 6 line
per inch pulses. On printers with the 6/8 line per inch
option installed, the contrcller will only accept the
pulses of the line per inch mode selected.

The standard controller will respond to the four ASCII
control codes: Linc Feed (LF), Form Feed (FF),
Vertical Tab (VT), and Carrage Return (CR). The
standard paper motion system without the EVFU (Elec-
tronic Vertical Format Unit) Option installed will not
respond to two of. the ASCII codes - Forms Feed (FF)
and Vertical Tab (VT) and converts them into Line
Feeds (LF) whenever they are detected at the inter-
face. :

EVFU (Electronic Vertical Format Unit) may be in-
stalled as an option to the standard paper motion
system. The EVFU consists of a format brush reader
and a load 1 VFU switch.

The primar function of the EVFU is to read a punched
format tapc and load it int» a controller memory where
it is combir :d with code disk pulses to determine the
line spacing.

Whon the EVFU paper tape is loaded in the rcader and
the load switch (mounted on the Vertical Transducer
Printed Circuit Card Assembly) is actuated, the tape

wi 1 pass through the reader until two successive form
fecds (channel 1 top of form) are sensed, then, the tape
is automatically re-read to check the loaded data. The
tape will stop when a successful load and check has
oc-urred. The tape may then be removed.

The maximum length of the format tape loaded into IVFU
may not exceed 176 lines. The format tape must be re-
loaded whenever the 6/8 li1-c per inch mode is changed.

The Paper Runaway Option is required in the print« r
whenever the EVFU option is added, and pre vents :
runaway condition from occurring while loac.ing the
EVFU data. No controller hardware or software
changes are required to use the EVFU optior..

A manual vertical forms positioning lcver and knoh are
also provided in the paper feed assembly. The clutch
retractor lever when pressed, disengages the clutch on
the tractor shaft and the forms can then be moved

up or down as required by turning the tractor shafi
knob. B

An additional real time, vertical format tape brush
reader unit is also available as a special option.

Logic Chassis and Printed Circuit Cards

The logic chassis is located at the rear of the printer
and houses all the printed circuit boards with the ex-
ception of the Needle Driver Board Assembly, Vertical
Transducer Board Assembly, Horizontal Transducer
Bcard Assembly and Control Panel Board Assembly.
Al! the boards in the logic chassis are hinged at the
bottom and swing down for easy access. The following
i~ a list of the logic chassis circuit boards and their
locations in the lo; ic chassis.,
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1PC1
1PC2

Power Supply Board Assembly.

Controller And Head l.ogic Board

Assembly.

Interface (Any onc of several interface boards
may be installed in card location 1A03. 'This
manual does not describe these interface
boards. For information pertaining to the in-
terface board installed, refer to the appro-
priate interface manual ), Interface card loca-
tion 1A03 may also be subdivided into positions
1A04 and 1A05 with the installation of a 7 X 10
inch (177.8 X 254 mm) interface adapter
option. Interface adapter option kits are
available to accept all previously designed

7 X 10 inch Matrix Printer interface boards

1A03

The Needle Driver Board Assembly (2PC1) is located
in the front of the printer, just above the base plate.
The Needle Driver Board may be moved forward out
of its guides for service or removal. The Vertical
Transducer Board Assembly (5PC1) is located on the
left side of the printer and is mounted just below the
vertical dc servo motor (Figure 1-5). The Horizontal -
Transducer Board Assembly (2PC2) is mounted to the
print head support assy and is located in the front of
the printer just under the print head (Figure 1-3).

The Control Panel Board Assembly (4PC1) is located
in the upper front right hand corner of the printer and
is mounted to the bottom of the control panel.

Control Panel (Figure 1-6)

The control panel is located in the upper right front
corner of the printer.

The standard printer control panel contains a Stop/
Start Switch/Indicator and a Forms Feed Switch. Four
additional switch locations are available for optional
control panel configurations. Two of these optional
locations are reserved for the Test Print Switch Option
and the Line Feed Switch Option, while the other two
switch locations are not defined and may be used for
any number of special options.

=== r=--9
pTest 1o | coprIoNaL
COPTIONAL}| | pRINT | | | NOT DEFINED}
(I B R
r
|
FORM {OPTIONAL
{STANDARDY FEed | | I Not dEFINEDY
L4
re—=
1 [
START LINE
{STANDARD} STop | Fegp | |tOPTIONALY
L d
FIGURE 1-6. CONTROL PANEL SWITCH LOCATING
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‘ ' , DATA PRINTER
RECEPTACLE _ SOURCE _ CONTROLLER
PIN CONTACT P/N 595b9302 -] __STROBE__ J
P/N 93byyog3  AMP 20b151-1 . ACKNOULEDGE
DATA
AMP bb1l0b-3
CONTROL 7 DATA B
8TH DATA BIT-OPTIONAL
OUT OF PAPER
- READY
MISC. .
CHASSIS MOUNTED STATUS g - 0V {GND}
CONTROL MASTER CLEAR R
SOCKET CONTACT ~
PLUG P/N 9345003
P/N 59569301 amp Lb108-3

CABLE CLANMP
P/N 595bL9300
AMP 20b138-1

ANMP 20b150-1 FIGURIZ 1-9. DATA SOURCE TO PRINTER

CONTROLLER INTERFACE

The control panel switch pattern is layed out so that
the control panel switches may be soldered into pre-
assigned switch pin locations on the control panel
printed circuit board.

For the switch functions, see the Operating Instructions
I/0 CABLE MOUNTED section of this manual.

Interface (Figure 1-8 and 1-9)

The basic controller operates on an interlocked hand
shaking technique that is controlled by a micro-
processor. The interlocked feature simply means

FIGURE 1-7. INTERFACE CONNECTORS

that there are no stringent timing requirements on
the data interchange signals. The interchange of
CONNECTOR PIN NO. SIGNAL data is accoinplished by switching from one logic level
1401 1 DATA BIT 1 to the other rather than with the use of pulses.
g g:ﬂ: g%$ g_.' RETURN The data source transmits a character by placing the
y DATA BIT 2 RETURN (=) Strobe line at a logical ""0". When the printer con-
5 ‘DATA BIT 3 troller has sampled the data byte, the (-) ACK line
b DATA BIT 3 RETURN will be placed at a logical "0". The (-) Strobe line
K DATA BIT 4 may be removed concurrently or after the data source
g ]’;211“2 g%'{ ; RETURN senses the (-) ACK line. When the printer controller
15 DATA BIT 5 RETURN senses the Strobe line at a logical "1", the ACK
1 DATA BIT b line will be placed at a logical '"1". The Data lines
13 DATA BIT b RETURN must be stable a minimum of 200 nanoseconds before
12 DATA BIT 7 and after the generation of the strobe signal.
11 DATA BIT 7 RETURN
10 ' DATA BIT 8 A full line of buffer memory allows the loading of
1b DATA BIT 8 RETURN zero through 132 characters and one control code.
17 STROBE The data load cycle may be terminated at any time
ig igﬁOBE RETURN by the_control code, in which case the print head will
50 ACK RETURN move only as far as is required to print the number
31 READY of characters loaded. A control code must be loaded
as READY RETURN no later that the 133 rd character time; if not, a
23 BUSY carriage return code will be automatically substituted
gg BUSY RETURN fTo}:‘ th?; 133 rd character and the print cycle initiated.
MASTER CLEAR e 133 rd character will not be printed since it
2k MASTER CLEAR RETURN exceeds the maximum line length and is not saved for
27 PAPER OUT the following line.
28 PAPER OUT RETURN
29 GROUND )
With the Compressed Pitch Option installed or the
Elongated Character Feature enalbed, the buffer allows
217 characters to be loaded into memory.

FIGURE 1-8. I/O CONNECTOR PIN ASSIGNMENT
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The codes . ecognized as valid control codes which
will termin: te the input cycle are the ASCIL codes:
VT, FF, L1, and CR.

The standa:d common controller is electronically com-
patible with several other predesigned adapter option
kits and sp: ce has been provided in the logic chassis

to accept th 'se optional interface printed circuit boards.

The standa ‘d printers are ‘provided with a 36 pin,
AMP type, CPC series, interface connector that is
chassis mo nted in the left rear of the printer (Figure
1-7). The nating cable mounted 36 pin, AMP type,
CPC series interface connector is not supplied with
the printer (Figure 1-7).

STANDARD FEATURES

The followi 1g seven controller features are provided
as standarc¢ equipment on 70 and 125 lpm printers,
but may only be activated at the factory or in the field

by trained ifield service personnel.

Interactive Mode Feature (70 L.P.M. only)

Activation f this feature allows each character to be
printed as t is loaded into the controller buffer. A
full line ne »d not be loaded to initiate printing. This
mode allow s the printer to be used with a key board.

Test Print Feature

A controlle r board mounted feature that controls off-
line printe ' operation. Activation of the fcature will
cause the } rinter to alternately print groups of char-
acters. T e character printed is determined by the
character .enerator ROM typically "B" followed by
groups of 1 lank characters. When a full l:ne of this
pattern is ‘ompleted, a single line advance occurs.
This operaiion is continued until the feature is de-
activated.

Elongated haracter Feature (70 L.P.M. only)

Activation of this feature allows the interface to select
elongated haracter (double width) printing to be selec-
ted.

The elong 'ted character mode is set when a (037) octal
code is lo: ded and will be reset when a (035) octal code

is loaded « - a controller clear is generated. This
print mod« can only be enabled in the on-line mode.
If the inte ‘face ready signal from the printer resets
while the « longated character mode is enabled, the
processor must reload the (037) octal code when the
next data t:ansfer occurs in order for this mode to
be maintaiied. (Figure 1-10).

80 Colum: Feature (70 L. P. M. ohly)

Activation of this feature causes lines to be automatic-
ally terminated at 80 columns rather than 132 columns.

Automatic Terminate Feature

Activation of this feature causes lines to be automati-
cally terminated at 132 columns rather than 133
columns,

Automatic Line Feed Feature

With this feature activated, a line feed paper motion
function will automatically occur whenever the input
data line is terminated with a CR (Carriage Return)

control code.

Auto Double Space Feature

Activation of this feature converts all LF (Line Feed)
control codes into two line skips. With both this
feature and Auto Line Feed activated, a line termin-
ation in either CR (Carriage Return) or LF (Line Feed)
will result in a double space paper motion operation.

%1147

616

STANDARD CHARACTER

e

ELONGATED CHARACTER

FIGURE 1-10. ELONGATED CHARACTER
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FIGURE 1-11. INTERFACE ADAPTER RACK

STANDARD OPTIONAL FEATURES

The following standard optional features are available
on 70 and 125 LPM printers. These standard op-
tional features may be factory installed as part of the
original equipment configuration or field installed as
standard option feature kits.

Interface Adapter Option (Figure 1-11)

An optional interface adapter rack may be installed
in the printer logic chassis card location 1A03. This
adapter rack is built to accept two 7 X 10 inch (177.8
X 254 mm) or one 10 X 11.5 inch (254 X 292,1 mm)
optional interface adapter printed circuit cards.

By removing the interface adapter back plane card,
the card rack may be converted to accept the larger
10 X 11.5 interface card.

The adapter rack is hinged at the bottom and will
swing down for easy access.

Electronic Vertical Format Unit Option (Figure 1-12)

The Electronic Vertical Format Unit (EVFU) may be
installed as an option to the standard paper motion
system. The EVFU consists of a format brush reader
and a load EVFU switch.

The primary function of the EVFU is to read a punched
format tape and load it into a controller memory,
where it is combined with code disk pulses to deter-
mine the line spacing.

When the EVFU paper tape is loaded into the reader
and the load EVFU switch (mounted on the Vertical
Transducer Printed Circuit Card Assembly) is acti-
vated, the tape will pass through the reader until two
successive form feeds (channel one top of forms) are
sensed. The tape is then automatically re-read to
check the loaded data. The tape will stop when a suc-
cessful load and check has occured. The tape may
then be removed.

The maximum length of the format tape loaded into
EVFU may not exceed 176 lines.

The format tape must be reloaded whenever the 6/8
LPI mode is changed.

The Paper Runaway Option is required in the printer
when ever the EVFU option is added.

VERTICAL FORMAT

FORMAT TAPE DRIVE  TApE READER

SPROCKET ASSY

c N

o1

LOAD EVFU FORMAT TAPE
SWITCH

FIGURE 1-12. ELECTRONIC VERTICAL FORMAT UNIT



Paper Runaway Option

With thé Paper Runaway Option installed, paper motion
will stop whenever the forms slew for more than 16
seconds (approximately 43 forms).

A runaway condition could occur if stop the paper
pulses (STP) are not received by the controller or if
EVFU load check errors occur. This option is
located on the Controller And Print Head Electronics
Board Assembly in card location 1PC2.

6/8 Line Per Inch Option

The 6/8 LPI option is located under the vert.cal
format servo motor on the Vertical Transdu -er
Board Assembly and consists of a toggle switch and
chip. The standard code disk driven by the vertical
format servo motor supplies both 6 and 8 LPI sig-
nals to the controller, but only accepts the ¢ LPI
signals. The switch provides the selection of either
6 LPI or 8 LPI mode by simply signa ing th: con-
troller the line per inch mode required.

Audible Alarm Option

The Audible Alarm Option provides an audible buzzer
signal to notify the operator that the printer is out of
paper. The audible alarm buzzer is triggered through
the controller by the out of paper switch.

The audible alarm consists of a printed circuit board
mounted buzzer and associated circuitry. The audible
alarm board is mounted at the rear of the printer,
just above the interface connector, on the inside of
the cabinet.

Tear Bar Option

The Tear Bar Option provides two new sectional trac-
tor cover flaps and a tear bar to convert th. printer.
paper feed tractors so that 8.5 inch (216.0 mm) wide
non-perforated forms may be torn. This kit is de-
signed to tear up to 5 part forms (with carbon paper)
and may also be used to tear perforated forms on
other than the perforations. The Tear Bar Option
may be disabled by removing the tear bar and enga-
ging a slide clamp on each of the tractor flap covers.

LED Diagnostics Option

The LED Diagnostics Option consists of 6 light emitting
diodes mounted on the Controller Electronics Printed
Circuit Card Assembly located in card location 1PC2.

With this option installed the controller electronics
isolates and displays on six (6) LED lamps a binary -
code for a controller detectable error condition. A
summary of the codes and their interpretation is given
in Figure 1-13.

BINARY
.ED DISPLAY STATUS/ERROR
00 0001 ROM Check Fault
00 0010 RAM Check Fault
00 0011 Start Switch Not Released
00 0100 Wait Loop for Switch Depression
(stop NOT READY mode)
00 0101  Missing STP or FMT CHNL 1
00 0110 VFU Tape Load Error
00 0111 VFU Load Switch Not Released
00 1000 VFU Tape Longer Than 176 Lines
00 1001  Cannot Home Print Head
00 1010  Single Space SW Not Released
00 1011 Wait for Input Data
00 1100- Loading Data
00 1101 Interface ErrorA
00 1110 FF Switch Not Released
00 1111  Test Print Switch Not Released
01 0000 (Position seek in process (PM70 only)
01 0001 (Not used)
01 0010 (Not used)
01 0011  (Not used)
01 0100 Missing MT3 O/S
01 0101  Missing Char Start O/S
01 0110 Char Start O/S at Constant "1
01 0111  Char Start O/S #67 Missing (138/218 in PM70
01 1000 Elongated char routine in process (PM70 onl;')
01 1001 (Not Used)
01 1010 - (Not used)
01 1011 (Not used)
01 1100 STP at a Constant "1" (First Pass)
01 1101 STP at a Constant "1" (Interrupt
Routine)
01 1110  Wait for STP Interrupt
01 1111 (Not Used)
1 = LAMP LIT IN THAT POSITION
0 = LAMP NOT LIT IN THAT POSITION

FIGURE 1-13. LED STATUS ERROR CHART
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Test Print Switch Option (Figure 1-6)

This is an illuminated momentary contact push button
switch/indicator located on the control panel and is only
active when the printer is in off line Ready Not mode.
Actuation of this switch will cause the printer to alter-
nately print groups of characters (the character prin-
ted is determined by the character generator rom
typically ""B") followed by groups of blank characters.
When a full line of this pattern is completed, a single
line advance occurs. This operation will continue until
the switch is actuated again removing the test print
condition.

Line Feed Switch Option (Figure 1-6)

This is a non-illuminated, momentary contact, push
button switch located on the control panel. Depression
of this switch causes the paper motion system to ad-
vance forms one line space.

Compressed Pitch Option (70 L.P. M. only)

When the Compressed Pitch Option is installed and
activated it will cause 16.5 characters per inch to be
printed horizontally rather than the standard 10 char-
acters per'inch. The Compressed Pitch Option is
activated by an alternate action toggle switch located
under the vertical format servo motor on the Vertical
Transducer Board Assemnly. This option also requires
component changes and additions to the Controller
Electronics Board Assembly located in card location
1PC2.

‘The compressed ‘pitch mode will cause printing to
occur horizontally compressed, enabling the use of
narrower forms.

7 X 9 Character Set Option

This option prints a matrix consisting of seven horizon-
tal dots and nine vertical dots. This option requires
two extra needle driver circuits per head since all of
the nine standard print head wires are used. A unique
two character generator ROM set is also required.

1-12 -

-the printer.

9 X 7 Character Set Option

This option prints a matrix consisting of nine horizon-
tal dots and seven vertical dots and requires a unique
character generator ROM.

9 X 9 Charater Set Option

This option prints a matrix consisting of nine horizon-
tal dots and aine vertical dots. This option requires .
nine needle driver circuits per head plus a two char-
acter gener:tor ROM set.

9 X 9 Overlapping Character Set Option

9 X 9 overlaping refers to dots overlapping in the ver-
tical direction. It is accomplished by a special print
head having two vertical rows of needles in a staggard
5-4 pattern, located on an integral numb:r of half dot
positions apart. The controller delays information to
one row of needles so that they will print in the same
vertical column as the other row, thus producing an
overlapped vertical row of 9 dots. This option re-
quires nine needle driver circuits per print head, a
unique two character generator ROM set, plus program
ROM set changer.

Bottom Forms Feed Option

This option consists of two paper shrouds that are ad-
ded from the bottom of the printer to the print station.
These shrouds form a path for the forms to be fed
through the bottom of the printer from a forms supply
located directly below the printer. An out of paper
switch is provided to indicate the absence of forms,

2. 5 inches below the print station. Due to the restric-
tion of air flow caused by these shrouds, an additional
fan is required to cool the Needle Driver Board Assem-
bly. Units with this option installed have the capabiltiy
of feeding forms from either the rear or the bottom of
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* OPERATING INSTRUCTIONS

I N T L e K R S, K R S T
INTRODUCTION The standard switches and indicators provided in the
printer are the On/Off Switch, the Start/Stop Switch

This section is designed to provide an operator with and the Form Feed Switch. Optional switches and
all the information necessary for a person to success- indicators that may also be provided with the printer
fully operate and maintain the printer. This section are the Single Space Switch, Test Print Switch, the
is divided into four parts, Switches/Indicators And Electronic Vertical Format Unit Load Switch, the 6/8.
Controls, Operating Procedures, Operator Maintenance Line Per Inch Option Switch, and the Compressed
and Safety Precautions, Pitch Option Switch.
SWITCHES/INDICATORS AND CONTROLS The operator controls and adjustments provided in-

: clude the Vertical Forms Positioning Knob, the Forms
To operate the printer properly, it is necessary for Density Control Knob, the Horizontal Forms Position-
the operator to fully understand the functions of the ing, and the Tear Bar Option Controls.

switches, indicators and various operator adjustments
provided in the printer.

TRACTOR RELEASE
CLAMP LEVER

LEFT TRACTOR FLAP

SIDE COVER

RIGHT TRACTOR VERTICAL

- FORMS POSITIONING
TRACTOR RELEASE KNOB
CLAMP LEVER

FORMS DENSITY

UPPER CABINET
COVER

A

CLUTGH RETRACTOR
LEVER

LOWER CABINET
SKIRT

-

EST PRINT
SWITCH

FRONT COVER

SINGLE
SPACE
'SUITCH

START/STOP
SWITCH

ON/OFF
SWITCH

FIGURE 2-:. PRINTER CONTROLS AND INDICATORS
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On/Off Switch Indicator (Figure 2-1)

Located in the lower front right corner of the printer,
this switch is used to power the printer on or off. The
switch is illuminated at all times when in the on posi-
tion. When the printer is initially turned on, the

switch generates a .1 to .2 second Master Clear pulse.
This pulse clears all logic circuitry in preparation for
operation. When the switch is toggled to the off posi-
tion, the printer is turned off.

Start /Stop Switch Indicator (Figure 2-1)

Located on the control panel in the top right front cor-
ner of the printer, this switch is used to place the prin-
ter on or off line to the data source. The Start/Stop
switch is illuminated whenever the printer is in an on-
line (start) condition. It remains illuminated until the
switch is actuated a second time and the printer goes

1o an. off line (stop) condition. If the printer is prin.-
ing or moving forms, the transition from on-line (start)
to off line (stop) is delayed until the operation is com-
plete. Once completed, the printer remains off-line un-
til the Start/Stop switch is again actuated. A controller
master clear pulse of 1 msec duration is generated 1o
initializ. the controller logic, when going from a stop
mode to a start mode. If the switch is depressed while
in the siop mode and not in test print, a start condition
will be :tenerated.

Form F:ed Switch (Figure 2-1)

Locate. on the control panel in the top right front cor-
ner of the printer, this non-illuminated, momentary
action, push button switch causes the forms to be
advanced either a single space or to the top of form,
depending on whether or not the Electronic Vertical
Format Unit Option is installed.

Depression of the Form Feed Switch on standard prin-
ters (printers without the Electronic Vertical Format
Option) causes the paper motion system to advance
forms one line space and all form feed commands to
be executed as single spaces.

Depression of the Form Feed Switch on printers with
the Electronic Vertical Format Option installed causes
the paper motion system to advance forms until the top
of forms channel is detected in the electronic format
tape memory.

This switch is only operable when the printer is in the
off line (stop) condition. '

Single Space Switch Option (Figure 2-1)

This non-illuminated, momentary action, push button
switch is located on the control panel at the top right,
front, corner of the printer. Depression of this switch
causes the paper motion system to advance forms one
line space. This switch is only operable when the
printer is in the off line (stop) condition.

Test Print Switch Option (Figure 2-1)

This is an illuminated momentary action push button
switch located on the control panel at the top, right,
front, corner of the printer. Depression of this .
switch will cause the printer to alternately print groups
of characters (the character printed is determined by

the character generator ROM typically ""B") followed

- by the groups of blank characters. When a full line

pattern is completed, a single line advance occurs.
This operation will continue until the switch is again
activated, removing the test print condition. This
switch is only operable when the printer is in the off-
line (stop) condition.

Electronic Vertical Format Load Switch Option
(Figure 2-2)_

The load EV iU (Elecironic Vertical Format Unit)

switch is located on the left side of the printer and
may be accessed by removing the side cover or the
upper cabinet cover (Figure 2-1).

The switch is mounted on the Vertical Transducer
Printed Circuit Board Assembly located under the
vertical format servo drive motor. This switch
activates the vertical format tape reader to read the -
forn at tape #nd loads it into the format tape memory.
For additional information on EVFU, see the operating
proc edures section of this manual.

6/8 Line Per Inch Switch Option (Figure 2-2)

The 6/8 line per inch switch is located on the left side
of the printer and may be accessed by removing the
side cover or the upper cabinet cover (Figure 2-1).
This switch is mounted on the Vertical Transducer
Printed Cricuit Board Assembly located under the
vertical format servo motor. This switch provides the
selection ¢f either 6 1.p.i. or 8 1. p.i. mode by simply
signaling the controller the line per inch mode requir-
ed.

When operating with the EVFU option, the EVFU will
require a rcload following a 6/8 1. p.i. modec change.

VERTICAL FORMAT SERVO
DRIVE MOTOR

0 L

VERTICAL TRANSDUCER
BOARD

COMPRESSED

PITCH SWITCH LOAD EVFU
Ls8 LINE PER SWITCH
INCH SWITCH

FIGURE 2-2. OPTION SWITCHES

Compressed Pitch Switch Option (Figure 2-2)

The compressed pitch switch is located on the left side
of the printer and may be accessed by removing the ~
side cover or the upper cabinet cover (Figure 2-1).
This switch is mounted on the Vertical Transducer
Printed Circuit Board Assembly located under the
vertical format servo motor. This switch provides

the selection of either 16.5 character per inch or the
standard 10 characiers per inch to be printed horizon-
tally.



The 16.5 characters per inch compressed pilch mode
will cause the printing to occur horizontally compress-
ed, enabling the use of narrower forms.

Vertical Forms Positioning Knob (Figure 2-1)

The vertical forms positioning knob is located on the
right side of the printer on the end of the lower tractor
drive shaft. The knob is used to manually move the
forms when vertical positioning and alignmcnt are re-
quired. The vertical forms positioning knob is used in
conjunction with the clutch retractor lever. When de-
pressed the clutch retractor lever decouples the
tractor shaft from the paper motion drive mechanism.
This allows the forms to be moved independently of the
drive mechansim, facilitating manual vertical forms
alignment.

Forms Density Control Knob (Figure 2-1)

The forms density control knob is located on the right
side of the printer on the end of the platen advance
shaft. The forms density control is used to compen-
sate for the difference in thickness of forms used in
printing. As the control knob is turned clockwise

the gap between the print mechanism and the print
surface of the platen is increased, allowing accomo-
dation of heavy weight and multiple part forms. The
opposite is true of turning the knob counter clockwise.
There are numerous detented positions the knob may be
placed in. The detent positions do not corre¢spond to the
number of copies being handled, but are intcnded for
operator reference when forms are changed frequently.
The forms density control should always be set to pro-
vide the optimum print quality for the form in use.
Care should be taken to assure that the forms density
control knob is not turned counter clockwise to the
point where the ribbon and forms are clamped between
the platen and the face of the print head. Clamping

of the form and ribbon can cause form tear ing or
ribbon damage.

WARNING

OPERATOR MUST SET DENSITY CONTROL
KNOB FOR OPTIMUM PRINT QUALITY
FOR FORM IN USE. IMPROPER SETTING
OF DENSITY CONTROL KNOB CAN CAUSE
PREMATURE PRINT HEAD FAILURE. ’

Horizontal Forms Positioning (Figure 2-1)

Horizontal forms positioning is accomplished by re-
leasing the clamp lever on the tractor assembly and
appling pressure to the side of the tractor to be moved.
The tractors can be moved horizontally to compensate
for different forms widths and desired marginal set-ups.
The tractors are designed to accomodate forms widths
of 4 inches up to 186. 75 inches (101. 6 mm up to 419 mm)

Tear Bar Controls (Option)

See the Operating procedures section of this manual for
the tear bar option operator controls and instructions.

L

OPERATING PROCEDURES

This section covers the normal daily operations the
operator would be expected to perform in the course
of operating the printer. These operations include
Ribbon Cassette Replacement, Forms Installation And
Stacking, Electronic Vertical Format Unit Operation,

2-3

CASSETTE LOCKING TAB

RIBBON

RIBBON

CASSETTE
DRIVE SHAFT
/

HEAD SUPPORT AND PULLEY ASSEMBLY
HEAD SUPPORT SHAFT

FIGURE 2-3. RIBBON CASSETTE REPLACEMENT

Format Tap Preparation, 6/8 Line Per Inch Operation,
Compressed Pitch Operation, Tear Bar Operation,
Paper Basket Operation, On Line Printing Operation
and Print Head Replacement (Units With Operator Re-
placeable Heads).

Ribbon Cas‘sette Replacement (Figure 2-3)

The ribbon used in this printer consists.of a disposable
ribbon cassette that snaps over the print head and en-
gages a cassette drive shaft on the print head support
assembly. Each ribbon cassette contains an endless
loop of nylon ribbon that is cycled througl: the cass-
ette in one direction until the end of life is reached.

The following' steps should be followed when replacing
cassettes:

1. Remove the front cover to gain access to the rib-
bon cassette.

2. Place your finger tips under the cassette locking
tab and pull it upward until you hear a slight click,
indicating that the cassette has disengaged from the
head support and pulley assembly.

3. Remove the ribbon cassette by lifting it up and off
of the print head.

4. . Remove the new ribbon cassette from its Wra'ppings

and assure that the cassette locking tab is in the
up (disengaged) position.
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5. Place the new ribbon cassette over the print head
so that the drive spline on the bottom of the cass-
ette engages-the cassette drive shaft on the head
support. The ribbon advance knob on the top of the
cassette may be turned counter clockwise very
slightly to aid in the engagement of the spline and

drive shaft.

While applying a slight pressure to the top of the
cassette with one hand, press the cassette locking
tab downward until you hear a slight click. The
cassette should now be locked to the head support
and pulley assembly. :
Using the thumb and forefinger of one hand, grasp
the cassette by both sides and lift upward using a
moderate pressure. If the cassettie lifts off the
print head, it was not seated properly and steps

4 thru 7 should be repeated. Slide the Print Head
Support Casting from side to side to assure that
ribbon is moving.

Replace the front cover and assure that it is scated
properly.

NOTE
A SAFETY INTERLOCK SWITCH DIS-
ABLES MECHANICAL MOTION WHEN
THE FRONT COVER IS REMOVED OR
NOT SEATED PROPERLY.

Forms Installation and Alignment For Standard Rear
Loading Units (Figure 2-5).

1. Turn the printer off or place it in the stop mode.

Remove the front access cover.

Place the stack of fan fold forms behind the printer,
directly below the forms input slot.

Insert the top form into the rear forms input slot
and-under the paper tension weights. The four
paper tension weights may be raised and locked
in an up position during form loading. Continue
feeding the forms between the upper and lower
paper slides until the form is visible at the platen
in the front of the printer. When loading multiple

-part forms it may be necessary to increase the
gap between the print head face and the platen so
the form may pass with ease. This is accomplish-
ed by turning the density control knoball the way

- clockwise.

Grasp the form and pull it upward until the top of
the form is in line with the top of the tractor flaps.

o

Open the left tractor flap and position the forms on
the tractor feed pins.. Close the flap. .

Replace the front access cover and use its column
guide for forms position reference.

Release the left tractor clamp lever and position
the left tractor for the desired margin on the form.
Reclamp thetractor in place with the tractor clamp
lever.

-1

Open the right tractor flap and release its tractor
clamp lever. Position the right tractor so that the
" tractor feed pins can be seen through the form feed
holes.
Position the form on the tractor feed pins. Close
the left tractor flap.

Slide the right tractor to the right very lightly until
the form is taut. Reclamp the right tractor in
place with the tractor clamp lever.

Using the vertical forms positioning knob, position
the top edge of the first form at the top edge of the
tractor flaps. If the top edge of the form does not
line up with the top of both tractor flaps, the form
is mis-aligned on the feed pins.

If your printer does not have the Electronic Verti-
cal Format Option, skip to step 13. Turn the
printer on and actuate the form feed switch. The
format reader memory is now at the top of forms
position.

13. Depress the clutch retractor lever and use the forms
positioning knob to align the first line of print posi-
tion on the forms to the print position on the line
finder (Figure 2-4). Release the clutch retractor
lever.

14. Reset the density control knob if it was moved dur-
ing form loading. Care should be taken to assure
that the forms density control knob is not turned
counter clockwise to the point where the ribbon

and forms are clamped between the platen and the
face of the print head. Clamping of the forms and
ribbon can cause form tearing or ribbon damage.
Also lower the necessary paper tension weights.

The forms should now be ready for printing. For
single part forms use only the two center weights.
Swing the outer two weights up away from the forms.
For multiple part forms all four weights are nor-
mally used. For narrow forms any weight not
covering the form with at least half of its width
should be lifted. If forms tear at the sprocket holes.
Weights should be lifted until the tearing is elimin-
ated. If tearing continues, the density control knob
may need adjusting.

THIS POINTER
POINTS TO THE
NEXT COLUMN

LINE FINDER

TO BE PRINTED =
WHEN IN THE <o
INTERACTIVE B
MODE ) ’

74

THIS SURFACE
REPRESENTS THE
BOTTOM.OF THE
PRINTED LINE

FIGURE 2-4,

LINE FINDER AND COLUMN PRINTER
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5.

Forms Installation and Alignment For Units With The
Bottom Forms Feed Option Installed (Figure 2-5).

Turn the printer off or place it in the stop mode.

FORMS PATH FOR REAR AND BOTTOM LOADING UNITS

Reset the density control knob if it was moved dur-
ing form loading. Care should be taken to assure
that the forms density control knob is not turned
counter clockwise to the point where the ribbon
and forms are clamped between the platen and the
face of the print head. Clamping of the form and

ribbon can cause form tearing or ribbon damage.
The forms should now be ready for printing.

Electronic Vertical Format Unit Load Operation

1.
Remove the front access cover.
2. Place the stack of fan fold forms under the printer
and directly below the front forms input slot.
3. Insert the top form into the front forms input slot.
Continue feeding the forms up between the front

and rear paper shrouds until the form i ; visible
at the platen in the front of the printer. When
loading multiple part forms it may be nccessary to
increase the gap between the print head face and
This

the platen so the form may pass with ease.
is accomplished by turning the density control knob

all the way clockwise.

Continue with setps 4 thru. 13 of "Forms Installa-
tion and Alignment For Standard Rear Loading Units. "

2-5

(Figure 2-6)

Remove the side cover to

1. Power the printer on.
gain access to the electronic vertical format unit
and its load switch.

2. Lift the brush block away from the format tape
drive sprocket by pulling the brush block retrac-

tion lever toward the front of the printer.
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BRUSH BLOCK RETRACTION LEVER
BRUSH BLOCK
FORMAT TAPE DRIVE SPROCKET/

. (ju

LOAD EVFU
v SWITCH
COMPRESSED
PITCH SWITC b/8 LINE PER

FORMAT
INCH SUWITCH TAPE

3.

6.

FIGURE 2-6. FORMAT TAPE LOAD OPERATION

Mount the format tape over the teeth on the format
drive sprocket. L.ower the brush block to hold
the format tape in place. This is accomplished by
pushing the brush block retraction lever toward
the rear of the printer.

Channel one on the format tape should be on the in-
side.

If your printer has the 6/8 Line Per Inch or the
Compressed Pitch Options installed check to see
that their switches are switched to modes requir-
ed and that the proper line per inch tape is being
loaded. The selector switches for 6/8 1pi and
compressed pitch are located on the Vertical
Transducer Board Assembly.

Load the format tape into the format tape memory
by activating the load EVFU switch which is loca-
ted on the Vertical Transducer Board Assembly.
This is a momentary action switch and will re-
turr. to it's original position after being actuated.

Activation of the switch will cause the tape to pass
through the reader until two successive form feeds
(Channel 1 - top of forms) are sensed, then the
tape is automatically re-read to check the loaded
data. The tape will stop when a successful load
and check has occured. The tape should then be
removed and the hrush block assembly raised so
that the brushes are not contacting the sprocket
wheel. The maximum format tape length that may
be loaded is 176 lines.

The tape must be reloaded whenever the 6/8 l.p.i.
mode is changed or the printer is turned off.

A minimum of 2 full pages of forms will be moved
through the tractors during format tape loading.
This paper loss can be prevented by depressing the
tractor clutch retractor lever during the loading
operation.

The format tape load operation is now completed.

Format Tape Preparation (Figures 2-7 and 2-8)

The format tape is a standard 1 inch (2.54 mm) wide tape
with sprocket holes on .10 inches (2.54 mm) centers.

- The standard format tape (95414500) comes with channel
three already punched. Channel one should be punch-
ed to correspond to the top of forms positions.

Channel two may be punched at any vertical tab desired.
The format t 1pe may be any length from 5.5 to 12.5
inches (139.7 to 317.5 mm). Any punching of the for-
mat tape should only involve channels one and two of
the tape. The standard tape already has channel three
punched. When punching the format tape use tape
punch 76657900 (Figure 2-8.)

The following procedures are intended to aid the opera-
tor in punching the format tape.

1. Raise the splicer arm out of the way during the
punching operation.

2. Raise the tension arms and slide the punch channel
selector to the rear and out of the way.

3. Place the format tape on the sprocket pins (Channel
one inside) so that the desired top of forms (FF)
is in line with the punch groove. Lower the two
tension arms.

4. Move the punch channel selector to position one
and depress the punch.

5. If vertical tab (VT) is desired at this location, move
the punch channel selector to position two and de-
press the punch.

6. Count the number of holes in channel three (lines
on the form) until the next desired top of forms (FF)
or vertical tab (VT) location is reached.

7. Lift the tension arms and position the next line 1)
be punched in line with the punch groove. Place the
format tape over the sprocket pins and lower th -
tension arms.

8. Repeat step 4 and/or 5.

9. The pattern for each form may be repeated as many
times as desired up to 12.5 inches (317.5 mm) of
format tape.

10. When the desired length of tape is reached, align
the end line with th groove under the tape splicer.

11. Lower the splicer arm and draw the cutting blade
across the format tape.

12. To splice the tape raise the splicer arm and place
the two ends of the format tape over the splicer
sprocket pins so that they abut at the groove bereath
the splicer.

13. Remove the adhesive backing from a format tape
splice (76628200) and position the splice on the
sprocket pins so that it equally covers both end s
of the format tape.

14. Lower the splicer arm and depress the splicerk
handle.

15. Now reverse the format tape and apply another
splice on the opposite side, so that the splice
is displaced at least one or two sprocket holes
from the first splice on the opposite side. This
offset minimizes an abrupt change in tape thick-
ness due to the splices. Repeat step 14.

16. Reverse the tape. The tape is now ready to be
installed.
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6/8 Line Per Inch Opération (Figure 2-8)

The 6/8 LPI switch is mounted on the Vertical
Transducer Printed Circuit Board Assembly which is
located under the vertical format servo motor. 'This
switch may be accessed by removing the side cover.
The 6/8 LPI switch provides the selection of either

6 LPI or 8 LPI by simply signaling the controller

the line per inch mode required.

When operating with the EVFU option, the EVFU.willA
require a reload of a different format tape following

each 6/8 LPI mode change.

6/8 LPI Operation For Standard Printers With-
out The Electronic Vertical Format Unit Option In-
stalled (Figure 2-6).

1. Place the printer in the stop (not ready) mode.

2. Place the 6/8 1.p.i. switch in the mode requir-
ed. .

3. Depress the form feed switch on the control
parel twice. The forms will advance two single
spuces (form feed commands on non EVFU units
are executed as single spaces). This will pro-
perly index the code disk to the line per inch
mode selected.

6/8 LPI Operation For Printers With The Elec-
tronic Vertical Format Unit Option Installed (Fig-
ure 2-6)

1. Place the printer in the stop (not ready) mode.

2. Place the 6/8 LPI switch in the mode requir-
ed.

3. Remove the format tape and replace it with the
the new line per inch mode format tape.

4. Load the new format tape into the format tape
memory per the EVFU -Load Operation found
in the operating procedures section of this
manual.

Compressed Pitch Operation (Figure 2-6)

The compressed pitch switch is mounted on the Ver-
tical Transducer Printed Circuit Board Assembly

which is located under the vertical format servo motor.
This switch may be accessed by removing the side
cover. This switch provides the selection of either
16.5 characters per inch or the standard 10 characters
ver inch to be printed horizontally. The compressed
Jitch option is only available on 70 lpm printers.

1. Place the printer in the stop (not ready) mode.

2. Place the compressed pitch switch in either the 10
or 16.5 character per inch mode.

3. The printer is now ready to print in the mode selec-
ed.

2-8

Tear Bar Operation (Figure 2-9).

The tear bar option consists of two special two piece
tractor flaps and a tear bar that convert the feed
tractors so that 8.5 inch (216.00 mm) wide non perfor-
ated forms may be torn. The tear bar will tear up to

5 part forms (with carbon paper) and may also be used
to tear perforated forms on other than the perforations.

Tear Bar Installation And Removal (Figure 2-9)

When using the tear bar, the slide clamp on the top
right and top left tractor cover flap assemblies must
be disengaged from the lower right and left tractor
cover flap assemblies. , This is accomplished by
sliding the slide clamp to its upmost position (Figure
2-9).

When installing or removing the tear bar the top
right and top left tractor cover flap assemblies

must be in their open position (Figure 2-9). The
tear bar is mounted between the lower left and lower
right tractor cover flap assemblies and is held in
place with two thumb screws. With the tear bar
screwed in place, the tractors are tied together and '
will accept 8.5 inch (216.0 mm) wide forms (Figure
2-9). .

Tear Bar Forms Instnllation (Figure 2-9)

The form installation procedure for printer : with the
tear bar optionis ide itical to printers with.ut it,
with exception of trac'or form loading whicl: is de-
scribed below.

1. Turn the printer off and remove the front cover.
Open the right and left hand top tractor cover flap
assemblies. Loosen the two thumb screws that
retain the tear bar and remove the tear bar. Open
the lower right and left hand tractor cover flap assem="
blies (Figure 2-9).

2. Insert the form into the printer followin'- the form
path shown in Figure 2-5 and until the f. rm is
visible just below the tractors.

3. Pull the form upward and position the h les in the
forms on the left feed pins. Close the l.:wer left
tractor cover flap assembly.

4. Replacc the front cover. Using the colunn guide
mounted on the front cover for referenc :, position
the left tractor for the desired margin cn the form
and lock the left tractor in place.

5. Slide the right tractor assembly under the right
side of the forms until the holes in the forms are
positioned on the right tractor feed pins. Close
‘the lower right tractor cover flap assembly.

6. Install the tear bar and tighten the two thumb screws.
Close the top left and right tractor cover flap
assemblies and lock the right hand tractor in place.



TOP LEFT TRACTOR COVER FLAP
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FIGURE 2-9. TEAR BAR OPERATION

Turn the printer on. If the printer has.the Elec-
tronic Vertical Format Unit Option installed, ac-
tuate the form feed switch. The format reader
memory is now at the top of forms position.

It is not necessary to actuate the form feed switch
on printers without the Electronic Vertical Format
Unit Option, since form feed on these printers will
only give you a single space and is not a true top
of form switch.

Depress the clutch retractor lever and use the
forms positioning knot to align the first line of
print position on the forms to thc print position.
Release the clutch retractor lever. The forms
are now ready for printing.

Tear Bar-Forms Tearing Operation (Figure 2-9).

The top right and top left tractor cover flap assem-

2-9

blies must both be in the open position (as shown in
Figure 2-9) before forms may be torn off against the
tear bar. When tearing forms, grasp the forms in
the upper. left hand corner, pulling the jorm forward
against the tear bar and to the right as shown in
Figure 2-9. After tearing forms and be fore resum-
ing printing, both the top right and top left tractor
cover flap assemblies must be in the closed position.

~ Tear Bar-Slide Clamp Operation (Figure 2-10)

If it is necessary to use other than 8.5 inch wide
forms, the tear bar may be removed and the tractors
restored to full use by tying the top and lower cover
flaps assemblies togeiher using the slide clamps on
each top tractor cover flap assembly. Thisis
accomplished by sliding the slide clamps downward
and engaging them into the lower tractor cover
assemblies (Figure 2-10).
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SLIDE CLAMP
{SHOUN ENGAGED
INTO THE LOUER
TRACTOR COVER AND
IN ITS DOUN MOST
POSITION.}

FIGURE 2-10. TEAR BAR SLIDE CLAMP

Tractor Clamp Operation (Figure 2-11)

The correct release position of the tractor clamp is to
place the clamp in an upward direction. The tractor
will then move freely along the tractor shaft (Figure
2-11). The correct clamped position of the tractor
clamp is to place the clamp toward the rear of the
printer at approximately 30 degrees from the upward
(released) position. The tractor will then be clamped
to the tractor shafts (Figure 2-11), Failure to use

the tractor clamps in the correct manner may result in
breakage of the clamp.

RELEASED
POSITION

CLAMPED
POSITION

FIGURE 2-11. TRACTOR CLAMP OPERATION

. 2-10

Paper Basket Operation (Figure 2-12)

The paper basket consists of two pieces, a paper
basket mounting rack and a paper basket. The paper
basket mounting rack is mounted to the rear of the
printer by hooking it over the paper tensioner shaft.

The paper basket mounts to the paper basket mounting
rack. The paper basket may be mounted in the rack
in either of two positions. The lower basket mounting
position is used when the printer is pedestal mounted
and the forms supply is located on the floor or under
the printer. The upper basket mounting position is
used when the printer is table mounted and the forms
supply is located on the table behind the printer.

Both pieces of the paper basket must be removed be-
fore removing the upper cabinet cover.

UPPER BASKET POSITION MOUNTING
SUPPORTS {TYPICAL BOTH SIDES}

PAPER BASKET
~LOWER BASKET POSITION

MOUNTING SUPPORTS.
{TYPICAL BOTH SIDES}.

PAPER BASKET

) UN TING RACK
L

[

FIGURE 2-12. PAPER BASKET OPERATION
(Basket shown in lower mounting position)
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On Line Printing Operation

1. Check to see that the printer has a ribbon cassette
and that the forms are loaded and aligned properly.
Install the paper basket.

2. Turnthe on/off switch to the on position.

3. If the printer has 6/8 Lines Per Inch or Compress-
ed Pitch Options installed, set the 6/8 l.p.i. switch
and/or the compressed pitch switch to the modes
required. -

4. If the printer has an Electronic Vertical Format
Unit, check to see that you have the proper format
tape before loading it into the format tape mem-
ory. Load the format tape into memory.

5. Depress the start/stop switch on the control panel
to the start position. The printer is now on line
with the data source and will start printing on
command. )

The printer will continue printing on command
until the stop switch on the control panel is de-
pressed. The stop switch disconnects the printer
from the data source.

Print Head Replacement (On Printers With Operator Re-
laceable Head Only

On some models the matrix printhead is a snap-in
device easily replaceable upon wear-out or failure by
the customer operator. Your service organization can
determine whether your monthly maintenance cost
includes printhead replacement.

- This procedure describes the removal and replacement
of the operator replaceable printhead used on 70 LPM
Matrix Printers only. Replacement of the print head on
125 LPM printers and some early 70 LPM printers, that
have the head mounted with two screws, must be replaced
by a trained field serviceman.

The following steps whould be followed when replacing *

the printhead.

1. Disconnect the printer line cord from its power source.
2. Remove the front cover to gain access to the printhead.

3. Remove the ribbon cassette (see Cassette Replacement
Procedure in this section of the manual).

4. Reach under the printhead support casting with your
fingers and unplug the printhead harness connector
from the printhead flat cable connector (Figure 2-12).

5. Unclamp the printhead from the support casting by
gasping the right and left hand clamping levers (one
with either hand) and pulling the levers toward the
sides of the printer until they are disengaged from
the printhead (Figure 2-13) . .

6. Remove the printhead harness from the retaining hook
located under the printhead support casting as shown
in Figure 2-13. :

7. Slide the printhead toward the front of the printer re-
moving it from the print head support casting and out
of the printer.

PRINTHEAD SUPPORT CASTING

CLAMP
— LEVER
i
\_ 7 )
TO/// TO CLAMP
UNCLAMP PRINT
HEAD IN
‘PLACE
¢ PLACE THE NOTCH IN
PRINT THE CLAMP LEVERS ON
HEAD THE CORNERS OF THE

PRINTHEAD MOUNTING
PLATE AS SHOUN BEFORE
CLAMPING

N

) PRINT HEAD

@ . SUPPORT

CASTING

7

PLACE PRINTHEAD WIRE HARNESS
INTO RETAINING HOOK AS SHOUN.

PRINT HEAD HARNESS
CONNECTOR

NOTE THAT

THE CONNECTOR
GUIDES SHOULD BE ON
TOP WHEN CONNECTING.

FIGURE 2-13. PRINTHEAD REPLACEMENT
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8. Mount the new printhead to the printhead support
casting. Note that the hole on either side of the
printhead should be slid over the guide pins on
either side of the mounting surface on the printhead
support casting. Slide the printhead toward the |
-rear of the printer and until it is seated against
the mounting surface on the support casting (Fig-
ure 2-12). )

9. While holding the printhead against the mounting
surface of the support casting with one hand clamp
it in place with the two clamping levers as shown
in Figure 2-12. Caution should be taken to assure
that the notches on the clamp levers are place on
the corner of the printhead as shown in Figure 2-12
before clamping the printhead in place.

10.
in Figure 2-12 and plug the printhead harness con-
nector into the printhead flat cable connector. Note
that the printhead harness connector guides should
be on top when making the connection (Figure 2-12).
Also assure that the printhead harness has been
placed behind the retaining hook as shown in Figure
2-12.

11. Grasp the printhead support casting and move it. -

from one side of the printer to the other assuring

that the printhead harness does not rub on thr front
support shaft or hit on the side of the printhead
structure. Adjust the harness in the retaining hook
as necessary.

12. Replace the ribbon cassette (see cassette replace -

ment procedure in this section of the manual).

13. Replace the front cover and assure that it is seated

Route the printhead harness and connector as shown

properly. When installing the front cover the beveled

edge must be toward the rear of the machine facing
downward. Care should also be taken that the

four corner guides are engaged properly into the
upper cabinet before seating the cover.

12. Connect the printer line cord to it's power source.

13. Load paper and start printing. Adjust the density
control knob as required.

OPERATOR MAINTENANCE

This section contains preventive and corrective main-
tenance procedures that will aid the operator in find-
ing and correcting minor nonfunctional printer prob-
lems. This section also contains a list of suggested
operator supplies. Turn the printer off before at-
tempting any of the following maintenance procedures.

Preventive Maintenance
Check and replace, if required:

1. Ribbon. To replace, refer to ribbon cassette re-
placement section of this manual.

2. Format tape. To replace, refer to the Format Tape
Preparation section of this manual. '
3. Printhead (on single printhead, 70 LPM printers,
with operator replaceable head only). All other
units require that the head be replaced by a trained
field serviceman. To replace operator replaceable
in the operating procedures section of this manual.

Clean when required:

1. Clean the exterior of the printer cabinet with a
clean lint free cloth and a mild commercial clean-
ing solvent or detergent. The clear plastic front
.cover should only be cleaned with water and a soft
non-abrasive cloth.

2. A vacuum cleaner with a soft nozzle or a lint free
cloth may be used to clean the paper and ribbon
dust from the print station.

Care should be taken not to knock or twist the code
strip out of adjustment during cleaning or maintenance
operations.

4. Before leaving the printer site, field service per-
sonnel should check the alignment of the code strip
marks in code strip windows and test print. See
the tests and adjustments section of the printer man-
ual for code strip to reader adjustment procedure.

Corrective Maintenance

This section is divided into three areas of corrective
maintenance: Inoperative Problems, Forms Problems
and Print Problems. ’

INOPERATIVE PROBLEMS

1. The power on switch is in the on position, but the

switch is not illuminated.

A. Check to see if printer is plugged into the
power source.

Have the building circuit breakers or fuses
checked.

B.

2. The printer is powered on and the start switch
is depressed, but the start switch does not light

up.

Is the front access cover installed and seated
properly. The printer will not start if the in-
terlock switch under the front cover is not
being held down by the front cover.

A.

B. No forms present.

The start switch is illuminated but the printer is
not printing.

A. The data source is not ready to send data.

B. The data source has received an out of paper
signal from the printer and has stopped send-
ing data. Load forms.
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FORMS PROBLEMS

PRINT PROBLEMS

1. Forms are jamming.

A. Forms supply is not aligned with the entry
to the printer.

B. Tractors are not spaced properly (holding the
forms to tight or not tight enough).

C. The sprocket hole and shrocket on the left
tractor is not in line with the sprocket hole
and sprocket on the right tractor.

2. Forms are tearing at the sprocket holes.

A. Form supply is not aligned with the entry to .
the printer.

B. The forms density control is not set properly.

C. To many of the paper tension weights are in
the down position.

3. Forms are not spacing properly.

A. Wrong format tape is being used.

B. Improperly punched format tape.

C. Worn format tape.

D. Format tape has not been loaded into EVFU
memory.

E. 6/8 line per inch switch is in the wrong mode.

1. Light print

A. The forms density control is not properly
adjusted.

B. The ribbon is worn out and the rxbbon cassette
needs replacing.

2. Missing dots or light dots

A. The forms density control is not properly ad-
justed.

B. Printhead is worn aut and needs replacing.

TABLE 2-1. FORMS RECOMMENDAT[ONS

"PARTS WHITE SULPHITE BOND PAPER CARBON PAPER

1 15 pound continuous bond (56 g/mg)

1 24 pound continuous bond (90 g/mz) 2
2&3 12 pound continuous bond (45 g/m2) 8 pound (14 g/mz)
2 &3 15 pound continuous bond (56 g/m.) 8 pound (19 g/mz)
4 &5 12 pound continuous bond (45 g/m®) 6 pound (14 g/m”)

TABLE 2-2. OPERATOR SUPPLIES

PART NUMBER DESCRIPTION

76657900 FORMAT TAPE PUNCH
95414500 ] FORMAT TAPE
76628200 . FORMAT TAPE SPLICE
44671690 RIBBON CASSETTE

COMMERCIAL CLEANING SOLVENT (i. e. Brief, Formula 409, etc.)
NON-ABRASIVE CLOTH

Forms And Operating Supplies

The printer will handle standard continuous forms
with feed holes on each edge, with or without
marginal perforations.

The form may be from 4 to 16." inches (101.6 to

425 mm) in width including mar :ins, and 3.5 to 17
inches (88.9 to 431.8 mm) long irom fold to fold.
When using the output paper basket, the forms length
is limited to 12 inches (304.8 mm) from fold to fold.
The forms must have sprocket oles punched along
both margins .25 + .03 inches (5.35 + 0.76 mm)
from the paper edge to the hole centerlines. The dis-
tance between hole centerlines must be .500 + .005
inches (12.7 + 0.13 mm) non-accumulative, and the
diameter of the holes should be . 156 +.010 inches
(3.96 + 0.25 mm). The distanc : across the sheet be-

tween sprocket hole centerlines must be uniform with-
in . 015 inches (0.38 mm). Multiple part forms shall
be suitably locked with a non-metallic locking device.
Locking the right edge only is not recommended.

SAFETY PRECAUTIONS

The upper cabinet cover should never be removed by
the operator without first unpluging the prmter line
cord from its power source.

Safety Interlocks Switch

The printer is provided with a safety interlock switch
which is located under the right front corner of the
front cover. Removal of either the front cover or
the upper cabinet cover while printing will cause the
switch to open and the print head to stop.
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PRINCIPLES OF OPERATION

GENERAL

This section explains the principles of operation for the -
Matrix Printer and should be used in.conjunction with
the Logic Diagrams section of this manual. The ex-
planations are divided into two major sections: Print
Head Electronics and Electro Mechanical Assemblies;
and Controller Electronics. The first section is ex-
plained through the use of functional drawings, timing
diagrams and detailed written explanations. The ex-
planations are arrapged by assembly functions to faci-
litate location and use of the information. The second
section, Controller Electronics, also uses functional
drawings, timing diagrams and detailed written explan-
ations. In addition, flowcharts are employed to aid in
establishing the sequence of logic events. These explan-
ations are arranged in the sequence in which they would
occur during normal printer operation.

FLOWCHART SYMBOLS

Eight symbols are used in the flowcharts which appear
in this manual. The symbols are illustrated in Figure
3-1 and are explained in the following text.

Normal Event Symbol. The normal event symbol is
used to indicate an event which occurs at a definite
time within the flow.

Special Event Symbol. This symbol is used to

indicate that the event is of special significance to

the user of the flowchart. It may indicate that the
event occurs in a machine other than the one in which
most of the events occur or as a result of a seriesof
events which are charted or described elsewhere in the
document. This symbol may also be used to designate
an event which may happen at any time during a series
of other events. Used in this manner the symbol usually
indicates such unpredictable events as'a parity error
or an out of paper condition.

"Check-For-Condition (Decision) Symbol. This symbol
indicates a decision which occurs at a definite point
i the flow and always determines the direction the
flow takes subsequently.

Entry Symbol. The entry symbol is used at the begin-
ning of a flowchart and at any point where information
from another flowchart enters the subject flowchart.

Termination Symbol. The termination symbol is used
at the end of a flowchart. Depending on how the seq-
uence of operations being charted occur, a flowchart
may have one or several termination symbols.

Intraflow Exit andEntry Continuity Symbols. These
symbols are used to show flow continuity within a
particular flowchart. They may be used to represent
an exit from one point of the flow and an entry into
another point of the same flow or to show continuity
where the flow extends for more than one page.

Interflow Continuity Symbol. This symbol indicates
that the sequence of operations described in one
flowchart leads directly to a sequence described in
another flowchart. “When this symbol is used a letter
will appear inside of the symbol and the same letter
will appear inside the entry symbol on the subsequent
flowchart.

Logic Sheet Reference Numbers. These numbers are
provided on most flowcharts after the written state-
ment of the event which has occured. The numbers
are provided to aid the user of the flowchart to locate
the point in the detailed logic (in the Field Service
Manual) where the event occurs. These numbers will
appear in parentheses and have two parts. The first
part indicates the exact logic sheet number and the
second part indicates the logic element and pin number.
For example the reference number (00301/A1-5) indi-
cates that the event occurs on sheet 00301 in the logic.
It further indicates that the event occurs or can be
checked at pin 5 of logic element Al on that sheet.

NORMAL EVENT SYMBOL

SPECIAL EVENT SYMBOL
DECISION SYMBOL

ENTRY SYMBOL

TERMINATION SYMBOL

INTRAFLOW EXIT CONTINUITY SYMBOL

INTRAFLOW ENTRY CONTINUITY SYMBOL

INTERFLOW CONTINUITY SYMBOL

¢ << IO

FIGURE 3-1. FLOWCHART SYMBOLS
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PRINT HEAD ELECTRONICS AND ELECTROMECHANICAL ASSEMBLIES

POWER DISTRIBUTION
General Description (Figure 3-2)

Power distribution is split into two subsystems; ac
distribution and dc distribution. The ac power enters
the printer through a three conductor line cord which
is connected to a dual purpose double pole circuit
breaker and illuminated ON/OFF switch (3CB1). The
ac input voltage is then filtered through line filter 3LF1.
When this On/Off circuit breaker switch is depressed
to the on position, input voltage is supplied through the
line filter to the cooling system blower fan and to the
primary of the power transformer.

Voltage ranges are tap selectable by changing field ac-
cessible input power terminal block connections. No
component changes are required when changing from
60 Hz to 50 Hz operation. The tap selectable ranges
are as follows:

Nominal (VAC)

Voltage Range

‘The input to the transformer is stepped down to four
ac output voltages. The four voltage outputs are: 30
vac, 55 vac and two separate 16 vac. On some units
a special VDE/IEC fuse protection option is provided
with the addition of fuses on the 30 vac and the two

16 vac outputs. The four ac output voltages then enter
the power supply board where they are converted into
dc voltages. The dc distribution is initiated on the
power supply board. The power supply developes six
dc voltages; 36 vde, -36 vdc, +5 vde, - vde, +12 vde
and -12vdc. The +36 vdc and the - 36 vdc are used
to supply power to the vertical (paper motion) and
horizontal (print head transport) servo linear power
amplifiers, which in turn supply power to drive the
print head transport and paper motion servo motors.
The +36 vdc also provides power to the needle driver
- coils.

The +12 vdc and -12 vdc are used to power the servo
linear control circuits.

100 90 to 107 The +5 vdc and -5 vdc are used to power the controller
120 104 to 127 circuits. The +5 vdc also supplies power to the servo
200 180 to 213 digital control circuits.
220 198 to235
230 207 to 246 -
240 216 to 257
260 234 to 278
FAN FAN
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FIGURE 3-2 POWER DISTRIBUTION
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+5 and +12 \ olt Power Supply (Figure 3-3)

The +5 and
put from th

12 vdc are generated by a 16 vac rms out-
transformer that is full wave rectified by
diode bridg. CR16 through CR19. The rectified 16 vac
is then filte 'ed by capacitor C15 to obtain approximately
20 vdc with several volts of ripple. The +20 volts is
then routed to two independant (+12V) voltage regulators.
These regulators are standard commercial 3 terminal
integrated circuit devices. The +12 volt outputs are
regulated by regulator action of VR1 and VR2 and capa-
citors C23 and C24. Diodes CR24 and CR26 protect the
regulators when a fault condition occures that would
cause SCR2 to Crowbar.

Silicon controlled rectifier (SCR2) is a fault protection
device that grounds the input voltage to the regulator
through current limiting resistor R28. The +5 volt
output voltage is sensed at the Gate of SCR2 through zener
diode CR22 and resistor R29. The two +12 volt outputs
are sensed through Zener CR25, R41 and Zener CR27
and R42. The +5 volt regulator is a switching mode

regulator. IC2 (723C) is used as a voltage reference source

as well as voltage comparing device which controls the
Turn On/Turn Off Action of series transistor switch

Q5. When Q5 is turned on the current flows from the
input 20 volt dc voltage source through Q5, through
storage inductor CL3, through the current limiting sense
resistor R38 to the load and energy storage
capacitors C20 and C21. When the output voltage at the
load slightly exceed 5 volts, it is sensed at IC2 pin 2 via
R36. Voltage regulator IC2 then turns off transistor
switch Q5, disconnecting the 20 volt input source. The
energy stored in inductor CL3 and capacitor C20 and C21
maintain current flow through the load. This closed loop
action of current flow is provided by fast recovery diode
CR23. When the output voltage drops to a value slightly
below 5 volts, series switch Q5 turns on and the cycle

is repeated. This constant switching action to the +20
input by the collector of Q5 maintains a 5 volt output at
the load. The switching frequency is in the range of 5 to
12 KHz. Resistors R37, R38 and R39 are used for the

current limit sensing circuitry internal to voltage regulator

IC2. Potentiometer P2 is used to adjust the output vol-
tage regulated by IC2 to 5 volts.

*18V RECT AC
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sl
cr20
)
damzyy VSVAC M o LI >>
CR21 A AAAS LS : 'A‘A'A -
crRi6_ | criz ? R e
ct ~ | W Tf’.:.h( hdd 334252
4 £ .
«001 7 0 =
foov i > l {t
P cr23 . €200 C
18 i N §ERe S
llﬂ_noﬂ §|‘n — 1sv
Ja-4ayy 25v 1w F
)) d1-4
16 vac o
1-¢
! L3y a1-e
_ﬁ )—i’——z—‘
A
=3
ik
I e L yydizt
. c23 R4y .
- cR2s K
6.8 Tav
T
= B NIE
1 o ’
__________________________ 1
OPTIONAL SUPPLY |
1
1
: “12v 1/0 yydres
R27
:L c24 -|c|24v Ra4 [}
6.8 1K
T v |
= v I yy 72
£ 1 -
__________________________ 4 -

FIGURE 3-3

+5 and +12 VOLT POWER SUPPLY (9PC1)
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-5 and -12 Volt Power Supply (Figure 3-4)

The -5 and -12 vdc are generated by a 16 vac rms output
from the transformer that is full wave rectified by diode
bridge CR28 through CR31. The rectified 16 vac is then
filtered by capacitor C26 to obtain approximately -20
vde. The -20 volts is then routed to three independant
voltage regulators VR3 (-12V), VR4 (-5V) and VR5 (-5V).
Resistors R51 and R52 reduce the input voltage to the two
-5 volt regulators VR4 and VRS5, thus reducing heat gen-
eration. Zener diodes CR32 CR36 and CR37 in ocnjunction
with transistor Q8 are used to sense over voltage at the
regulated outputs of regulator VR3, VR4 and VR5 by
causing Selecon Controlled Rectifier SCR3 to Crowbar.
SCR3 is a fault protection device, that when closed,
grounds the input voltage to the regulators through cur-
rent limiting resistor R46 and R47.

-36 Volt Power Supply (Figure 3-5)

The -36 vdc is generated by a 30 vac rms output from
the transformer that is full wave rectified by diode
bridge CR12 through CR15. The rectified 30 vac is then
filtered by capacitor C13 to obtain -36 vdc.

-36 VOLT POWER SUPPLY (1PC1)

+36 Volt Power Supply (Figure 3-6)

The +36 vdc switch mode regulator, operates in a simi-
lar manner as described forthe +5 volt switch regulator.
The +36 vdc is generated by a 55 vac rms output from the
transformer that is full wave rectified by diode bridge
CR1 through CR4. The rectified 55 vac is then filtered
by capacitor C2 to obtain approximately 72 volts dc.
Voltage regulator IC1 (723), which is powered from the
+20 volt source, is again used as a reference source and
voltage comparitor that controls the Turn On/Turn Off
action of series transistor switches Q1 and Q2. Trans- .
istors Q3, Q4 and Zener diode CR10 are used to voltage
translate the 20 volt operating level of IC1 to the 72 volt
operationg level of transistors Q1 and Q2. Similarly as
in the +5 volt switch mode regulator, the input source
current flows through the transistor switch Q1, through
energy storage inductor CL1, to energy storage capaci-
tors C8 and C9 to the load. The current then returns
through current limit sense resistor R10 and back to the
input source common. Transistor switch Q2, inductor
CL2 and fast recovery diode CR9 are affectivly used in
parallel with transistor switch Q1, inductor CL1 and
diode CR8 to boost the power output capability required
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FIGURE 3-6. +36 VOLT POWER SUPPLY (1PC1)

by a single head (70 LPM) machine to that required by

a two head (125 LPM) machine. When the output voltage
at the load slightly exceeds 36 volts it is sensed by IC1
pin 2 through voltage divider network R13, P1, R23 and
speed up response network R12 and C7. Voltage regu-
lator IC1 then turns off the series transistor switches
Q1 and Q2 disconnecting the 72 volt input source.

The stored energy in inductors CL1, CL2 and capacitors
C8 and C9 maintain current flow through the load. This
closed loop action of current flow is provided through
" resistor R10 and fast recovery diodes CR8 and CRS9.
When the output voltage drops to slightly below 36 volts,
transistor switch Q1 and Q2 are again turned on to repeat
the cycle. The switching rate is in the range of 6 to 15
KHz. Zener diode CR11 is used to sense an over voltage
condition at the output and turns on Crowbar SCR 1 to short
the output to ground.
Resistors R7, RY, R10, R22 and capacitor C44 are used
in the current limiting circuits of IC1 to provide current
limiting action. .
Pot P1 is used to set the output voltage at 36 volts.
Resistor R24 is used to isolate and current limit the
electronic shut down input at IC1, pin 9. When the
shut down line at terminal J1-13 is grounded it causes
IC1 to turn off the series switches Q1 and Q2, thus
turning off the 36 volt power supply. This feature is
used for the needle driver current fault sensing.
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HEAD READY CIRCUITS :

The HD RDY circuit samples all the power supply vol-
tages (+5V, +12V and +36V) on the Common Contro-

ler Board, plus a rectified 16 vac coming from the
Power Supply Board rectifiers CR20 and CR21 (Figure
3-3 and 3-7).

The 16 vac is full wave rectified by CR16, CR18, CR20
and CR21 (Figure 3-3)-which is then filtered by C50
(Figure 3-7) such that the crest of the full wave recti-
fied ac is 2.5 volts minimum. This keeps transistor
Q22 on and thus Q23 Open (Figure 3-7). If ac power is
lost, the base drive to Q22 will be removed turning it
Off and allowing Q23 to turn On. This inturn causes
Q20 and Hd RDY output transistor Q21 to turn On.

The 16 volt full wave rectified ac is used to detect when
the machine is powered Off or looses ac power to gene-

rate a logical "0" level. HD RDY signal thus inhibiting p

paper and head motion. Similarly a logical "0" level
HD RDY and logical "1' level inhibit signal is generated
when anyone of the power supply voltages is not up. All

voltages are sensed by resistor d1v1der/d10de gate neworks

CR10, CR11, CR7,-CR8, and CR9 (Flgure 3-7). Loss
of a supply voltage will cause Q20 and Q21 or just Q21

to turn on, thus effecting a Head Not Ready signal. Head
Ready signal can be monitored at test point 40 (Figure
3-7). This signal will be at a logical '"0" level when the
head electronics is not able to operate.

When a Head Not Ready is generated a Servo Inhibit is
also generated. When no fault is sensed and the Head
Ready is at a logical "1 the following happens. Head
Ready is applied to inverting gates R4 whose outputs are

“held at a logical "0'" (Figure 3-7). This causes current

flow through the series connectéd LED's (Light Emitting
Diodes) in photocouplers S2 and T2 (Figures 3- 8 and 3- -9).
the LED's in turn, turn on there respective photo tran-
sistors which are connected across the base to the Emitter
of Q10 and Q11 (Figures 3-8 and 3-9). Since these photo
transistors are on, effectively shorting base to emitter,
their emitter to collector terminals are open circuited.
This open circuited condition has no affect on the opera-
tion sources Q13, Q4, Q15 and Q6 of the servo output
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