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FOREWORD

This manual contains operating and service information for the Hewlett-Packard 2767A Line Printer. The
model number 2767A is the HP designation for the standard model 2310 Line Printer manufactured Ly the
Cata Products Corporation and modified by Hewiett-Packard. This manual also applies to HP option 015,
which is the 230-vc!t 50-hertz version of the line printer.

The content of this manual was prepared by the Data Products Corporation.

MANUAL CHANGE

Page 1-4, table 1-3. In the ITEM column under “Ribbon” add the following: Hewleti-Packard
part no. 9300-0427 or Data Products part no. 212738-1 may be used as a replacement
ribbon.
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. o L-58 Revision
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CHANGE RECORD

CHANGES
REVISION DATE INCORPORATED PAGE NOS. BRIEF
LEVEL DPC REVISION AFFECTED DESCRIPTION
E.0. NO.fpackAGE NoO,
| —
E 5-73] NA P2310-4 5-39a, 6-17 and 6-26 Correct figure refer-
ences and procedure.
19211 P2310-5 6-25 Circuit change
(Fig. 6-1L)
19210 | P2310-6 5-35 and 5-36 Adjustment tolerance
change.
19246 | P2310-7 1-17 and 6-8 Circuit and part
and number change.
19296
F 7-28| NA P2310-8 viii, 5-3, 5-18, 5-22, | Circuit card replace-
5-27, 5-37, 5-39, ment.
6-15, 7-1, and 7-30
NA P2310-9 1-1, 5-21, 5-39a, Change to reflect
5-43, 5-LL  and 7-27 addition of Volume |1
G 9-19] 19770 P2310-10 9-13/14 Part change.
NA NA Vol, 1I: Record change.
Title, viii, x, xi,
]-7’ 3'2, 3—49 3-9,
5-1, 5-5 thru 5-7b
Vol. 11:
Title, ii, iii, 9-3/4,
9-5/6, 9-9/10, 9-13/14,
9'28’ 9"3'/32’ 9'49/50,
9-136 thru 9-138




CHANGE RECORD

CHANGES
REVISION DATE INCORPORATED PAGE NOS, BRIEF
LEVEL DPC REVISION AFFECTED DESCRIPTION
E.0. NO.|packAGE NO,
H 11-9] 19906} P2310-11, vii, viii, ix, x, xi,
73 12913 "]5’ 3-3’ 3"85 5-85
5-18, 5-21, 5-22, 5-27,
5'28) 5-30’ 5-333 5—35,
5-36, 5-37, 5-39, 5-40,
7-1, 7=-24, 7-25, 7-26,
7-27, 7-28, 7-29, 7-30
J L-22| 23278 P2310-14 vii, 6-38, 9-126, Circuit change
74 9-127
23442 | P2310-15 5-35 Adjustment tolerance

change
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SECTION |

GENERAL DESCRIPTION

1-1 INTRODUCT I ON
1-2 This technical manual describes the Model 2310 LINE/PRINTER (hereafter

called the printer) manufactured by Data Products Corporation, Woodland Hills,
California. The manual contains installation, operating, and maintenance infor-
mation, and is divided into nine sections as follows:

VOLUME |

a. Section | - General Description

b. Section II - Installation

c. Section 111 - Operating Instructions

d. Section IV Principles of Operation

e. Section V - Maintenance and Troubleshooting
f. Section VI - Drawings
g. Section VII - Options

h. Section VIII

Glossary

VOLUME 11

a. Section IX Mechanical Illustrations

1-3 PURPOSE OF EQUIPMENT

1-4 The printer (figures I1-1 and 1-2) is desk-mounted and designed to operate
on-line with digital data systems of all types or off-line with paper tape readers,
magnetic tape units, card readers, or communication terminals. Reliable and high
quality impact line printing is provided with speeds ranging from 356 lines per
minute, and 80 columns, to 1110 lines per minute, and 20 columns of printed char-
acters from a 6l-character set.

1-5 SPECIFICATIONS AND LEADING PARTICULARS

1-6 Tables 1-1 through 1-5 list the power requirements, environmental require-
ments, paper and ribbon requirements, physical characteristics, and performance
characteristics for the printer.
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214163A.101

Figure 1=-1. LINE/PRINTER Model 2310
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Table 1-4. Physical Characteristics

| tem

Specification

Dimensions

Height 22.75 inches
Width 23.5 inches
Depth 22.0 inches
Weight 185 pounds
Table 1-5. Performance Characteristics
| tem Specification

Printable characters

Number

Type
Size

Characters per line
Character drum

Characters

Speed
Print rate

6h-character drum

Format

64 (63 characters and space)
ASCI| open Gothic print
Typically 0.095 inches high and 0.065

80 (maximum)

6L
1760 rpm

356 Lines per minute = 80 columns

(4
L60 Lines per minute - 60 columns (3
650 Lines per minute - 40 columns (2

(1

1110 Lines per minute = 20 columns

Top-of=form control, single line advan

inches wide

zones)
zones)
zones)

zone)

ce with

perforation stepover, and carriage return
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Table 1-5. Performance Characteristics (Continued)

ltem Specification
Paper slew speed 13 inches per second (minimum)
Print area 8 inches wide, left-justified
Character spacing 0.100 (£0.005) inch between centers
(horizontal)
Line spacing 0.167 (£0.010) inch (6 lines per inch); each
(vertical) character within +0.010 inch from mean line

through the character

Line advance time 20 milliseconds
Hidden lines Line visible after 8 lines of print
Character synchronization Variable reluctance pick=offs sense drum position
Signals
Input 7 data lines

1 strobe line

Output 1 ready line
1 demand line
I on-line line

Logic levels

Logic O 0 volt (unless otherwise specified)
Logic 1 4+5 volts (unless otherwise specified)
1-7 PHYSICAL DESCRIPTION
1-8 The printer consists of four major assemblies (figures 1-3 and 1-k):

mechanics A2, card cage A3, power supply Al, and control panel A5. The front and
rear cabinet doors provide easy access to all printer assemblies.

1-9 MECHANICS A2
1-10 The mechanics A2 assembly contains drum gate A2Al, hammer bank A2A2, and
paper feed A2A3 subassemblies. It also provides the printer with signals from

interlock switches A2S1 (drum gate) and A252 (drum motor) (figure 1-5), cam switch
A253 (top-of-form) (figure 1-5), and magnetic pickups A2ATPUl (character), A2A1PU2
(index) (figure 1-6), A2A3PUl (line strobe) (figure 1-7), and tachometer A2A3GI
(figure 1-4).

1-6
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CONTROL PANEL A5 DRUM GATE A2Al

£ T 1 W

CHARACTER DRUM

MECHANICS A2

POWER SUPPLY AL DRUM GATE LATCH HAMMER BANK A2A2
MAINTENANCE PANEL

214163A. 103

Figure 1-3. LINE/PRINTER, Front Door Open (Drum Gate Unlatched)
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TACHOMETER
CARD CAGE HAMMER BANK A2A3G1
A3 A2A2 (REF) (HIDDEN)
/
/

RNING T 1
EAY SINK TEMP

WA

MECHANICS STATIC PAPER FEED POWER SUPPLY
A2 (REF) ELIMINATOR MOTOR A2A3B1 AL (REF)
A2AL
(OPTION)

214163A.104

Figure 1-4. LINE/PRINTER, Rear Door Open (Card Cage Unlatched)
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DRUM MOTOR
(REF)

A2S3
(TOP-OF-FORM)

TOP=0F=-FORM CAM

DRIVE
BELT

o DRUM GATE
/‘ LATCH (REF)

A2S1
(DRUM GATE INTERLOCK)

A2S2
(DRUM MOTOR |INTERLOCK)

214163A.105

Figure 1-5. Drum Gate and Drum Motor Interlock, and Top=of-Form Cam Switch
Locations (Mechanics A2 Assembly ‘Removed)

1-11 Drum Gate A2A1 (Figure 1-8)

1-12 Drum gate A2A1 contains the print ribbon, ribbon motors and switches, drum
motor and belt assembly, and ribbon guide and paper tension bar assembly. The
drum gate swings out 180°, giving complete access to both the print ribbon and
paper loading area.

1-9
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HOLDER A2A1PUI A2A1PU2
F) (CHARACTER) LOCKNUT (INDEX)

CHARACTER CHARACTER DRUM  INDEX CODE
CODE WHEEL (REF) WHEEL

214163A.106

Figure 1-6. Character and Index Magnetic Pickup Locations
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e T TP TR ey

\
1 \
HAMMER BANK BOTTOM PAPER A2A3PUI LINE STROBE
A2A2 (REF) OUT SWITCH (LINE STROBE) CODE WHEEL
A2S5 (REF) (HIDDEN)

214163A.107

Figure 1-7. Line Strobe Magnetic Pickup Location

1=11
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PRINT
R1BBON TOP RIBBON MOTOR

TOP RIBBON
SWITCH
A2A1S1

I an
a aBa
ol e
- — -
TR P, -

-
-
-
o~
S ey oy ey oy oy o oy g

DRUM MOTOR BELT

PAPER GUIDE

BOTTOM RIBBON MOTOR

BOTTOM RIBBON SWITCH
A2A1S2

PAPER TENSION BAR
214163A.108

Figure 1-8. Drum Gate A2Al, Ribbon Installed

1-13 The print ribbon is mounted on the drum gate and travels vertically between
the character drum (figure 1-3) and the paper. It is driven first in one direc-
tion and then the other by opposing motors. The end of ribbon travel is sensed by
switches A2A1S1 and A2A1S2 which are actuated by ribbon-mounted bars. As the rib-
bon reaches the end of travel in one direction, it actuates the appropriate switch,
power is transferred to the opposite motor, and the ribbon is driven back in the
other direction. Ribbon travel is inhibited during periods when the printer is

not in a print mode.

1-12
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1-14 Hammer Bank A2A2

1-15 Hammer bank A2A2 contains 80 Mark IV impact hammer flags in an assembly
consisting of an upper and lower bank containing 40 hammers each. The top bank
contains the even=-numbered hammers and the bottom bank the odd-numbered hammers.

1-16 The Mark IV hammer flag is a molded assembly containing a hammer tip and
coil cantilevered from a mounting block with two leaf springs. The springs also
act as current conductors to the coil. Two hammer flags are assembled into a mod-
ule for hammer bank installation, and hammer bank A2A2 contains 40 hammer modules.
Removal and replacement is simple as each hammer module is secured by a single
mounting screw.

1-17 Paper Feed A2A3

1-18 Paper feed A2A3 contains paper feed motor A2A3B1 (figure 1-4), tachometer
A2A3G1 (figure 1-4), and line strobe pickup A2A3PU1.

1-19 The paper drive belt (figure 1-5) couples the paper drive motor to a pin-
feed tractor (figure 1-9) on each edge of the paper. The paper is loaded directly
onto the tractors from the supplier box on the floor beneath the cabinet. The
left tractor is factory-adjusted for proper horizontal positioning of standard
fanfold paper, and the right tractor adjusts for various paper widths and provides
an adjustment for proper horizontal paper tension. Vertical paper tension is pro-
vided by a spring-loaded friction device which is automatically positioned upon
closing the drum gate. This simplifies loading and eliminates the need for ver-
tical tension adjustment. The bottom edge of the front door is notched to permit
the paper to feed with the door closed (figure 1-10).

1-20 Paper-out sensors A2S4 and A2S5 (figure 1-11) are located above and below
hammer bank A2A2. The top sensor consists of a mercury switch mounted on a
pendulum=-type bracket, and the bottom sensor is a microswitch actuated by a
pendulum=-type bracket. Both brackets rest against the back of the printout paper
as it travels past the hammer bank. An absence of paper at either sensor allows
the bracket to swing forward, open the switch, and disable the printer. The upper
switch actuates if the paper tears between the tractors and hammers, and the lower
switch actuates when the paper supply is exhausted or there is a tear in the
stored paper.

1=-21 CARD CAGE A3

1-22 Card cage A3 swings out 90O from the rear of the printer and contains a
standard complement of 17 printed circuit cards and 4 cable plug cards. See
table 1-6 for the card cage standard complement.
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LEFT TRACTOR
(OPEN)

\

PAPER EGRESS SLOT

WINDOW (REF)

\_ \

RIGHT TRACTOR
(CLOSED)

214163A.109

Figure 1-=9,

Paper Tractors and Egress Slot

214163A.110

Figure 1-10,

LINE/PRINTER, Paper installed
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TOP PAPER OUT
SWITCH A2S4 Location

R RAAEE. RANREE AR R RN
( CTTTTTITUITTT
. .
B ASNREAS BRNAER BERERR

/
BOTTOM PAPER OUT HAMMER BANK
SWITCH A255 A2A2 (REF)
214163A. 111
Figure 1-11. Paper Out Switch Sk and S5 Locations
Table 1-6. Card Cage A3 Standard Complement
Reference
Card Type Description Quantity Designator Slot
AM=10 25=-Character Memory 1 A3A1 1
(20 Tocations used)
or or
AM-21 32-Character Memory
(20 Tocations used)
AG~-17 Logic Gate | 1 A3A2 2
AG=18 Logic Gate 11 1 A3A3 3
AG=L5 Logic Gate |11 1 A3AL L
AG-20 Logic Gate 1V 1 A3A5 5
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Table 1-6, Card Cage A3 Standard Complement (Continued)

Keference
Card Type Description Quantity Designator Slot
AT-13 Timing Control 1 A3A6 6
AG=-32 Delay Controls and Gates 1 A3A9 9
AJ-11/AJ-14 Positive Driver 1 A3A11 11
AK=10 Receiver 1 A3A1L 14
AS-13 Transducer Amplifier 1 A3A15 15
AZ-19 Hammer Interlock 1 A3A16 16
AZ-18 Zone Control 1 A3A17 17
AH-10 Hammer Driver 5 A3A18 18
thru thru
A3A22 22
AZ-14 0dd- Hammers Cable Plug Card 1 A3P23 23
AZ-14 Even Hammers Cable Plug Card 1 A3P24 24
AZ-1k4 Input/Output Cable Plug Card 1 A3P25 25
AZ-14 Internal Interface Cable 1 A3P26 26
Plug Card
1-23 POWER SUPPLY AL
1-24 Power supply AL provides the printer with operating voltages of =-12v, +5v, +22V

+12v, +28v,+ 65v, and 115 vac. The power supply card cage contains ten printed
circuit cards and one cable plug card. Card connectors and test jacks are located
on mother board, and input power circuit breaker, fuses, checkout switches, and
fault indicators are located on the maintenance panel. See table 1-7 for the power
supply card cage complement, and table 1-8 for fuse complement.

Table 1-7. Power Supply ALk Card Cage Complement

Reference
Card Type Description Quantity Designator Slot
AZ -85 Cable Plug Card i ALP1 See figure
5-2
AP-10 Paper Feed Control 1 ALAT
AvV-10 Voltage Regulator i ALA2
AZ-8L4 Ribbon Control i ALA3
AZ-79 SCR Commutating 1 ALAL See figure
5-2

1-16
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Table 1-7. Power Supply A4 Card Cage Complement (Continued)

Reference
Card Type Description Quantity Designator Slot
AZ-51 Reverse Paper Feed 1 ALAS See figure
Power Amplifier 5-2
AZ-49 Forward Paper Feed 1 ALAG ‘
Power Amplifier
AZ-k49 +12V Series Regulator 1 ALA7
Power Amplifier
AZ-L49 +5V Series Regulator 1 ALAS
Power Amplifier
AZ-49 +28V Series Regulator 1 ALAg
Power Amplifier #
Az-78 Bridge 1 ALATO See figure
5-2
Table 1-8. Power Supply AL Fuse Complement
Designation Location Protects Rating Quantity
F1 +5VY Logic 8A 1
F2 +22V Paper Feed Drive 8A 1
F3 +28V Memory and Hammer Interlock 2A 1
FLt 115 VAC Top Ribbon Motor .5A 1
F5 115 VAC Bottom Ribbon Motor .5A 1
F6 115 VAC Drum Motor 3A 1
F7 -12V Logic 1A 1
F8 +65V Hammers .75A 1

1-25  CONTROL PANEL A5
1-26  Control panel A5 contains state indicators and a minimum of operator controls
to simplify operation. The controls enable the operator to place the printer in

ON LINE or OFF LINE mode, and controt paper feed in the OFF LINE mode.

1-27 FUNCTIONAL DESCRIPTION

1-28  The printer receives data from the user system and stores up to 20 charac-
ters in the buffer memory. A print cycle is initiated and the stored data is
scanned, compared, and then printed in lines of 80 columns or less. The printer
generates timing, control, sync, hammer drive, paper feed servo, ribbon control,
zone control, and interlock signals, during operation. A full line of data is
printed in four zones, each zone having 20 consecutive print positions. In this

1-17
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Figure 1-12,

LINE/PRINTER Model 2310,
Simplified Block Diagram
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manner, the printer's 20 hammer drivers can be time-shared among the 80 print
positions. See figure 1-12 for a simplified block diagram of the printer.

1-29  PRINT CYCLE

1-30 During the print cycle the paper and inked ribbon pass between the 80 ham-
mers and the continuously rotating character drum. The stored characters are scanned
in synchronism with the rotating characters and the print control system actuates

the appropriate hammer as the desired character approaches the print position.

1-31 Character Drum

1-32 The standard character drum contains 64 different characters consisting of
26 uppercase alphabetics, 10 numerals, and 28 other symbols. See table 1-9 for
the order in which the rows of characters appear on the drum.

1-33 Interlock

1-34 The interlock and fault detect circuits protect the printer in case certain
conditions exist. The printer is inhibited from printing under the following
conditions:

a. Paper out or torn
b. Drum gate open or improperly closed
c. Paper feed motor overtemperature or overspeed

d. VCL, +5V and +12V supplies fault
Note
With all interlocks satisfied, the printer is

inhibited from printing if power supply switch
PRINT INHIBIT is on.

When all interlocks are satisfied, a ready signal is transmitted to the user.

Table 1-9. Character Font and Sequence of Standard 64-Character Drum

Rows 1-16 Rows 17-32 Rows 33-48 Rows L49-64
Space (f) ] @ P
! 1 A Q
1 2 B R
# 3 C S
S L D T
% 5 E u
& 6 F v
| 7 G W
( 8 H X
) 9 I Y
* : J ya
+ ; K C
L <
2 <= M ]
. > N A
/ ? 0 Q
1-19
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SECTION 1|1
INSTALLATION

2-1 INTRODUCT I ON
2-2 This section contains space requirements, unpacking, and preliminary oper-

ation information for the printer.

2-3 SPACE REQUIREMENTS

2-4 Figure 2-1 shows the physical size and shape of the printer and the clear-
ance required for opening the front and rear doors, drum gate A2A1, and card cage
A3. In planning the installation, allow additional space for personnel involved
with the maintenance and operation of the printer. The printer is provided with
an 8-foot long primary power cable (figure 1-2) for connection to an ac power
source as specified in table 1-1,

2-5 UNPACKING
2-6 Locate printer near power source and unpack as follows:

a. Remove carton or plastic cover.
b. Cut straps securing bubble pack to printer.
c. Remove protective bubble pack surrounding the printer.

d. Cut straps securing printer to pallet.

CAUTION

Support for printer should be capable
of supporting a minimum of 300 pounds.

e. Lift printer carefully from pallet and place on table or support such
as pedestal option (Section VI1).

2-7 PRELIMINARY OPERATION
2-8 After unpacking printer and placing in operating position, proceed as
fol lows:

a. Open front door of cabinet and set circuit breaker CB1 (6, figure 3-2)
on power supply Akt maintenance panel to OFF.
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b. Connect primary power cable plug ALP1 to the ac power source.

c. Connect interface cable connector P1 (Winchester MRAC 50P=-JTCH) to
connector J1 (figure 1=2); see figure 6-4 for input connector signal list.

d. Perform maintenance test portion of section V before proceeding
further.

CARD CAGE A3

OPENS 90°
- 24 IN.
REAR DOOR OPENS - P
APPROX. 170° -7 Pid
g 7
/ /
s // OVERALL HEIGHT

FROM SUPPORTING
SURFACE 22 3/4 IN.

61N -
14 IN.

DRUM GATE
A2A1 OPENS
TO FULL 180°

21 1IN,

FRONT DOOR OPENS g
-
APPROX. 160 ~ o 23 1/2 IN.

~—

19 1/2 IN.

22 1/2 IN.

214163A.201

Figure 2=1. LINE/PRINTER Model 2310 Installation
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SECTION 111
OPERATING [NSTRUCT IONS

3-1 INTRODUCT ION

3-2 This section contains operating instructions plus a description of opera-
ting controls and indicators. The operating instructions also include procedures
for ribbon installation and paper loading.

3-3 OPERATING CONTROLS AND INDICATORS
3-4 CONTROL PANEL A5 CONTROLS AND INDICATORS
3~-5 Control panel A5 controls and indicators are externally located on top of

the printer cabinet. See figure 3-1 and table 3-1.

1 2 3

6 S 4 214163A.301

Figure 3-1. Control Panel A5, Controls and Indicators

3-1
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Table 3-1. Control

Panel A5 Controls and Indicators

Index No. Control or Indicator Function
i POWER indicator LLights when ac power is applied to printer
2 READY indicator Lights when printer power is up, interlocks
are satisfied, and PRINT INHIBIT switch is
off
3 ON LINE indicator Lights when printer is in ON LINE mode of
operation and PRINT INHIBIT switch is off
L ON LINE/OFF LINE Selects mode of operation for printer
switch
5 PAPER STEP switch Advances paper one line; disabled in
master clear and ON LINE modes
6 TOP OF FORM switch Advances tractors to top=of-form position;
disabled in ON LINE mode
3-6 POWER SUPPLY AL MAINTENANCE PANEL CONTROLS AND INDICATORS
3-7 Power supply A4 maintenance panel is located on the forward face of the

power supply chassis and is readily accessible upon opening the front door of the

printer cabinet.

See figure 3-2 and table 3-2.

214163A.302

Figure 3-2.

Power Supply A4 Maintenance Panel, Controls and Indicators
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Table 3-2, Power Supply AL Maintenance Panel Controls and Indicators

Index No. Control or Indicator Function
1 PRINT INHIBIT switch Inhibits hammer drivers during maintenance
2 PRINT INHIBIT indicator | Lights when PRINT INHIBIT switch is in on
position
3 PAPER FAULT indicator Lights when paper is torn or missing
MASTER CLEAR switch initializes the printer to ensure that
logic elements are in proper state
5 DRUM GATE indicator Lights when drum gate is unlatched
Ac power circuit Applies ac power to power supply
breaker

3-8 MECHANICS A2 CONTROLS AND ADJUSTMENTS

3-9 Mechanics A2 controls and adjustments are readily accessible upon opening
the front door of the printer cabinet. See figures 3-3 and 3-4, and table 3-3.

3-10  OPERATING PROCEDURES

3-11 Operation of the printer consists of performing preliminary procedures,
on-line startup procedure, and shutdown procedure.

3-12 PRELIMINARY PROCEDURES

3-13 Ribbon Installation

3-14 Install ribbon as follows:

NOTE

Use plastic gloves supplied with ribbon
when installing or replacing ribbon,

Open cabinet front door and set circuit breaker (6, figure 3-2) to OFF,
b. Move drum gate latch (figure 3-3) to the left and up.
c. Swing drum gate A2A1 fully open.
CAUTION

Wait for line printer drum to stop rotating
before proceeding to the next step.

d. Grasp corner of paper guide (figure 3-5) and swing open.
e. Hold ribbon cores together and remove ribbon from box.

f. Place fully wound ribbon core over top floating ribbon holder (figure

3-5).




PAPER VERTICAL COPIES
ADJUSTMENT CONTROL CONTROL

{ 11, }f:i’

1)

DRUM GATE DRUM GATE COVER
LATCH (REMOVE FOR ACCESS
TO CONNECTOR A2A1P1)

Figure 3-3, Mechanics A2 Controls
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TRACTOR PRESSURE
PLATE

TRACTOR PRESSURE
PLATE

TRACTOR HORI ZONTAL TRACTOR PAPER
TENSION ADJUSTMENT  WIDTH ADJUSTMENT

214163A.304

Figure 3-4. Mechanics A2 Adjustments

Table 3-3. Mechanics A2 Controls and Adjustments

Control

Function

Paper vertical
adjustment control

COPI'ES CONTROL
lever

Tractor paper
width adjustment

Tractor horizontal
tension adjustment

Adjusts vertical alignment of printing form to plus or
minus one line; can be adjusted during printing if
desired

Adjusts the distance between hammer bank and character
drum for different numbers of print copy

Adjusts right tractor for various paper widths; left
tractor is factory adjusted

Adjusts horizontal tension of paper

3-5
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TOP FLOATING TOP FIXED
RIBBON HOLDER RIBBON HOLDER

CHARACTER
DRUM

PAPER GUIDE BOTTOM RIBBON GUIDE BOTTOM FIXED
(OPEN) FLOATING R1BBON HOLDER
RIBBON HOLDER

214163A.305

Figure 3-5. Drum Gate A2A1 Ribbon Installation

3-6
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g. Push against floating holder spring and place opposite core end over
top Fixed ribbon holder (figure 3-5); ensure holder guide pin slips into slot on

core end (figure 3-6).

h. Unwind second ribbon core and bring ribbon down and over character drum

(figure 3-5). Place ribbon under ribbon guides (figure 3-5); ensure it tracks properly.

i. Place core on bottom ribbon holders (figure 3-5) as in step g for top

holders.
j. Close paper guide.
Note

See figure 1-8 for view of drum gate
A2A1 with ribbon installed.

k. Close drum gate A2A1; move drum gate latch down and to the right.

RIBBON CORE
(TYPICAL TWO PLACES)

RIBBON

NOTE:

TOP RIBBON CORE & FIXED HOLDER SHOWN
GUIDE PIN

RIBBON CORE SLOT

FIXED RIBBON HOLDER
(TYPICAL TWO PLACES)

214163A.306

Figure 3-6. Installation of Ribbon Core on Fixed Ribbon Holder
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3-15 Paper lLoading
3-16 When paper is properly loaded, the top-of-form cam allows the printer to
print ali iines on the ii-inch page, except one iine preceding and two iines foi-

lowing each perforation. A subsequent form-feed signal to the printer automati-
cally advances the paper so that the next line occurs two lines past the perfora-
tion on the next sheet. Load the paper as follows:

a. Open printer cabinet front door and set circuit breaker (6, figure
3-2) to OFF,

b. Connect primary power cable to ac source specified in table 1-1.
c. Connect input cable from data source to connector J1 (figure 1-2).

d. Set circuit breaker to ON; ensure POWER indicator (1, figure 3-1)
and PAPER FAULT indicator (2, figure 3-2) light.

e. Unlatch and open drum gate A2Al; ensure DRUM GATE indicator (1, fig-
ure 3-2) lights.

CAUTION

Wait for line printer drum to stop rotating
before proceeding to the next step.

f. Set TOP OF FORM switch (figure 3-1) to up position and release.
g. Set COPIES CONTROL lever (figure 3-3) to number of copies desired.
h. Open the spring-loaded pressure plates on both tractors (figure 3-4).

i. Place paper on tractor pins (figure 3-4); perform step j if adjust-
ment of right tractor for paper width is required.

j. Loosen paper width adjustment setscrew (figure 3-4); set right trac-
tor to correct paper width; tighten setscrew,

k. Align paper perforation to top-of-form indicators on hammer bank
(figure 3-7).

1. Close the pressure plates on both tractors (figure 3-4),

m. Use the horizontal tension adjustment (figure 3-4) for proper paper
tension.

n. Close and latch drum gate A2Al; ensure PAPER FAULT and DRUM GATE indi-
cators go off.

3-17 Paper Positioning (Vertical)

3-18 When lined paper is used, the characters being printed can be set to
appear directly on the print line by adjusting the paper vertical adjustment con-
trol (figure 3-3).

3-8



TOP-OF-FORM
INDICATOR

Figure 3-7. Paper Alignment to Top=-of-Form Indicators

3-19 ON-LINE STARTUP PROCEDURE
3-20 Place printer in on=line operation as follows:

a. Wait for READY indicator (2, figure 3-1) to light (approximately 10
seconds after drum gate is closed).

b. Ensure PRINT INHIBIT switch (4, figure 3-2) is down, and PRINT INHIBIT
indicator (3, figure 3-=2) is off.
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c. Set ON LINE/OFF LINE switch (4, figure 3-1) to ON LINE position and
release; ensure ON LINE indicator (3, figure 3-1) lights.

d. Observe printer operation; make paper adjustments if necessary.

3-21 SHUTDOWN PROCEDURE
3=22 Shut down printer as follows:
a. Set ON LINE/OFF LINE switch to OFF LINE and release.

b. Set circuit breaker to OFF.

3-10
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SECTION IV
PRINCIPLES OF OPERATION

L -1 INTRODUCT | ON
L-2 This section describes the interface, print control logic, and hammer and

paper control logic of the printer. A general description of the printer opera-
tion is given first, followed by a detailed description of the major functional
areas, and the operating states.

L=-3 GENERAL DESCRIPTION (See figure 4-1)

L-4 The printer is an impact printer with 80 print positions, and a 64-char-
acter rotating drum. Each print position has an associated print hammer which is
activated by a flip-flop-controlied hammer driver during the print cycle. The 80
print positions are divided into four zones, each having 20 consecutive print
positions. The 20 hammer drivers of the printer are then time-shared by the four
zones.

L-5 When the printer is initialized, the print paper positioned, and all
interlocks satisfied, the 20 hammer drivers are switched to their respective ham-
mers in zone 1, and the printer is ready to operate ON LINE in a demand/response
sequence. When initialized, all printer registers are reset and signal DEMAND
LINE is enabled. On receipt of DEMAND LINE, the user system transmits coded
information over data lines DATA1 through DATA7. The coded data contains the
characters to be printed as well as paper format control characters. The charac-
ters are sent serially and each is followed by signal DATA STROBE. On receipt of
DATA STROBE, the printer samples the data lines and disables DEMAND LINE. |If the
character is not a format control, it is transferred from the data register to
memory. Storing a character in memory increments the column register by 1 and
enables DEMAND LINE. Up to 20 characters can be received and stored in this
manner, and the print cycle is started on receipt of either the 20th character or
a format control character. Signal DEMAND LINE remains disabled during the print
cycle.

L-6 On entering the print cycle, the characters in memory are checked for
nonprintable characters and scanned and compared against the output of the charac-~
ter counter. Nonprintable characters are immediately erased from memory. The
character counter output corresponds to the character currently adjacent to the
print station. Signal CIND, generated by magnetic pickup A2A1PU2, which monitors
an index code wheel on the drum, initializes the counter once each drum revolution.
Signals CHCK4 and CCSN are generated by magnetic pickup A2AT1PU1 which monitors a
character code wheel on the drum. CHCK4 clocks the counter, and CCSN initiates
the scan period. Each character is scanned, and if a comparison occurs, signal
COMP sets the hammer register flip-flop for that print position and erases the
character from memory.

-1



r——— = —— = ———— = — — _———— —— — — R;BY——————-———————————————~—————-—————————ﬂ——-—___.___f_f_:
| CARD CAGE A3 L S ) RDY
o, e ———
| 21 E)Fg I _FE [ T B
1 | PO | o LF2 o ST [
o ! s & A e
' DRUM B A b ——
| SPEED MANUAL | CAMSW ‘ ! ‘
| MONITOR FORMAT T i ‘
(AG-32) CONTROL :
| | RuNT | RS20 CAMSW* RN |
— P - 7 e —— S— |
| r As-13) [* T e e — —
| * P e — e - —
| 1 POSW L paper ! FFSW*; Hr LFEF. TR . NN
| ouT P CAM | L ; |
| 8 T ! J
' FAULT ,POFAULT | Ll L | ! POFAULT |
ENABLE ; Bl i — : -
- r: + ; : : :
| ONLINE® | (AS-13) ‘ ‘ ,[ *& CAM ‘ : i |
| [ | | | |ZCRS™ 4 | ? f
| o ; ‘ —_— oer] FFFFILFFF” | b ] |
w i i - g T 1
1 TR . R 1
| ;‘ ‘ Rsu-snecs‘ (AG-45) RECI™-RECS5" RECT” SN — ONLINE ;
I L 3 [ > 2 A [ i | i
‘ ! LSF2 Pl |
| L ONLINE RNI — B - '
| ON-LINE ; ]
i o —
| o : a HDST6 ‘ ‘
| oNLINE*| AG-20) [ RN2 - ,
| . e . _ bt i RN2
| | I % I B _MEMI™ MEM? ' ! ; f
I ‘ } ! ‘ L : | REC6 | ! C.
| POSW | | i ,
+ I
\ ? ] i L r
ON LINE XONLINE ONLINE P t ! ; ? o5 -
‘( DEMAND LINE | capLE XDEML DEML S e A A | ! - f !
| TO/FROM, READY PLUG XRDY INTERFACE | RDY - - MCSW ; ; . .
USER | tOATAI-DATAT | CARD DATA [-DATAT7 _| (AJ-14, ECI-RECT g DATA | DRO!-DRO7 |BUFFER | | | | LINE [< 3 . - LFFFFLLFFF —»
SYSTEM  TDATA STROBE_ |A3P25.!/0| DATASTR AK-10) | STRB T T|RECISTER MEMORY STROBE . Pl P
L (AZ-14) — S| (AG8) (AM-10 SYNC NST || P D L
| L S SR (AT-13) |a - P L LSFz | —
P - o I i .
. : | { ;
| SHET P I T X - be space ol BN
: 1 + i : P i
| DATA ‘ L | MSTR | .| - DECCDE == 0 1 1 |
i ‘ ! MCIF J (AG-45) i | Y
, CCSN REGISTER i { i 1 : N L-‘—> END OF *
| [ ™ ENABLE i P ) COMF’j CoMP™ j N scan LAY
| Lo N e
! (AT-13) ; - - .
| | | ’ DROI-DRO7 « CCOI-CCO7T M rraRACTER e | Tj DECODE | 7CRs™
i | . . COMPARATOR . . COUNTER | |11 | | |AND ZONE
| | DROIZDRO7™ | (AG-17, AS-13) | CCOI-CCOT" | fcly7) ‘Eﬁc_xi% | sl CHANGE [ ZCAV
| | LEGAL EEN I_’ (AG-45)
; — Ll
| | unni R
| | ; DRO6. DRO7 , [NONPRINTABLE 1 ! s |
| | | ZCAV_["TIMING DRO6}DRO7* _|CODE DETECTOR ‘ P !
l | ONLINE > > (AG-17) 4 ScEF™ ; | |
; | STRBLJCONTROL + : | !
| | RCFF* | > (Aé—lg 1 ! ! f
! I ! AG- ! :
] ‘ 1 N COLUMN |
| Y > N »| REGISTER | 4 LINE
| | ; COUNTER | | y CROO-CRO4. CRIG* (AG-i8) L. | sTrose LNSTPI
| CHARACTER ; AND i | N , | i, —+ ampL
H i H
cHek* | cLock |__CCSN , |RECOVERY - ‘wesw || PSeQ A R |
| "1 SYNC RESET ZCAv* FAULT ; | j
(AG-17) (AG-17 ZCAV i | !
| no-45 | ; ZCAV , {
PAFF(K)* ;
l AS-13) 1= - 4 | i
: ‘ ComP
| A A | (EGAL | ; ;
LFEF* 3 | *

] A
| . CCSN — CCSN_| | HAMMER | HDRSI-HDRSS
| YYYYY REGISTER
| RCFF* [ MODE LOGIC DIBF* | RESET
| (aG-20) [ (AG-32)

T X T SPSE SF
| | LDFF (J)] SCFF,CRIS, ]
l_ { CHCK*
- - - - - - - - - - - - - - - - - - - - T T T T T T T T T




' I .
——————— B S A — e e - -
s RDY i RDY e |
o xi FFe | T - FF2
O o - 1 ) T ) —
ol Ti0 FFi 3 — -
SO CLF2 1 - b FF I 4
| ; — - - ‘ LF2 DA R ——
v ; LF! | «— - - S
¢ ¥ Y ) P AL S e R AR e S o _ o LFL |
DRUM YYVYY . _ e CHCK 4 ONLINE
SPEED MANUAL |, CAMSW | |CHARACTER [*——=——— — |
MONITOR FORMAT [* - R { CHCK CLOCK READYLT \
(AG-32) | controL | chHeKI- AP e ;
L RUNT I AG.32, | CAMSW RN [ cHeK3 ]
C AS13y [ o - — RN [
T T : - - i o POSW <
| POSW 1 paper | Frowt ot ST EF - . L ! HISW ] [ "
| ouT | L eam | x - x | |
FAULT POFAULT | Ly - T — T POFAULT - - L CABLE 1
!, ENABLE - = R | — OGINT ] DGINT | PLUG | | 1
| ‘ ‘ } - 4 S S -
! ~ | (AS-13) | r 4 ‘ CARD ; L
- (ONLINE ! RS vy yCAM ; i i - j yvy A3P26 | 1 .
o | FFEF LFFF” | | L CARD | C
s | ‘ L DIBFL) FormaAT ‘ Y - Tintercock —+ ONLINLT | caeE | | . ] |
g ; T RUN CRFF L - ! e T [
1 r T stRe  SONTROL | "7 (Az-19) [hsea * FOLIOHT ) | )
| "B ol (AG-45) | RECI™RECS’RECT® ONLINE . Az-ia : Lo
|  RECI-REC7 _ €S.RECT FAULT |
. 3 i
] 1 ‘ LR - ! L CHARACTER ‘ —
[ ONLINE ; RNI ! T 12VINT INDEX ‘ ; b | L e
5 - - | ] CINCI  ampL | L CHPO | < h
| ON-LINE ] L B L 1 RE— POSW |
L ENABLE | RDY * ‘ P (AS-13) || « | . ‘
o FABLE L EDT SPACE ‘ ; | . CAMSW D X
o o HDST6 1 i 3 [ S HISW - !
k IONLINE®| AG-20) i I TRN2 i | 1 - B | T +
| - - o = L RN2 il 1 RN2 ! [ . i
e : i MEMI™ MEM L 3 — : - ! | i J
| A A A i \ REC6 ; — CAMSW . ; CAMSW™ . *“*%"'Q r
: i . | HDSS” L INPO P |
. POSW | f ; ‘ N < =
+ 1 - ) MCSW PR R
NE ONLINE ‘ f 1 ‘ - -
] i i r v ¥ | R : ‘ | 3
Lo DEML | ! [ ! | } e i
L § le” o b i : ' ‘ r—‘
. INTERFACE| _ RDY ‘ ‘ | MCSW * * Y ¥ il n *'*”*"Jr' BRI n —
DATAT | (AJ-14, ECI-REC7 P 1 DATA | proi-DRO7 _|BUFFER | | | LINE [* ‘ FFFFLLFFF L, pAPER LEF ; ; | ‘
= AK-101 STRB ; > REGISTER > MEMORY [~ | STROBE o ‘ | | feen ' LNSTPO _ 1 |
| s (AGIB) | o (AM-10 SYNC - o 1 . i ‘r ) e
~= OR (AT-13) le=NST NN LSF2 |1 |TAG-45) | parF (k) HAMMER ‘ | | |
| i AM-21) i i ’ ! : ] o i DRIVER HDSTE ! PEp*
SHFT® JI I Y L] SPACE ‘ i I REGISTER 1 e i i
} b MSTR 1 | DECODE | I ' | STROBE | |
DATA ‘ i ‘ MCIF* | > (AG-45) ‘ Y | AT-13, |HDSTI-HDST5 ' r I
CCSN _ |REGISTER ‘ . e w ; L, . ) AG-20, |
— = ENABLE ; b COMP COMP* | > ENDOF | 7cav AS- '
(AT-13) ‘ DROI-DRO7 1« CCO1-CCO7 M CHARACTER HEREE DECODE | zcRrs* ‘ | t | |
» sppaqr | COMPARATOR x . COUNTER [+ | | AND ZONE ; % ) SCEF™ ‘
; DROI*DRO7* _f(AG-i7, AS-13) |4 CCOI-CCOT7 (AG-17) l«——— | | || CHANGE | ZCAV i i i > — | | ! L
| LEGAL CHCK4 | 7] (AG-45) 1 ; v | ! | L
i P | i
- : f HDSS | e
i ‘ : ORO6, DRO7_, INONPRINTABLE .: o " n > T | | —
| | i o i | i | > ZONE : i - -
! . ZCAV, [CTINING DROBYDROT* ‘COD(EAgEIT?E?TOR . ! — CONTROL 2C16-2C46 P | |
' LONLINE AND , SCEF L L (AZ ' | —
‘ STRE™|CONTROL ; x | -18) [ |
RCEF* > (AT-13 g ? — ZCIK-ZCaK ] N o
j . ﬁg;‘ég COLUMN ‘ ] ﬁ”* -
DELAY > AG-32) : > REG'STE)R - ; LINE |
L ‘ ‘ (AG-i8 | ‘ STROBE LNS
COUNTER 3 ] | x ‘ < NSTPO ¢ _—— =
T | . | CROO-CRO4,CRI9 u ] ameL [ 1 Plus |
~ ; ! ! | -
CCSN_, [RECOVERY : mesw | PSEQ , | (ASHI®) , comr” HMO! ,HMO3---HM79 | CARD
RESET | zcAv* FauLT ; ‘ i >| HAMMER >(A3P23,00D | +
(AG-17 . REGISTER ’
L ZCAV HAMMER
AG-45 SAFF (KT ‘ ZCAV ; AND DRIVERS |
AS-13) | , ‘ DRIVER ‘
T ‘ COMP ‘T comp |-5 | HMO2, HMO e 1f) | |
! | LEGAL T - (AH-10) :  HMO472- HMBO !
L - LFEF* i i ya CABLE | i
CCSN; - B G CCSN_| | HAMMER | HDRSI™HDRSS" ? ‘ Z;Lé% |
. Yvvy i RSG'STER | CHCK | - CHCK 3 HDSTI-HDSTS5 S Azp2a [ e
RCFF MODE LOGIC DIBF (AEGS;T ‘ 1 EVEN | ‘ :
> o - ! I
(AG-20) ) ‘ HAMMER ¢
T T SPSE ‘ SPSE DRIVERS | - !
LDFF (J); SCFF,CRI9, ] (AZ-14) l C
CHCK™ i i




=

j DS3 DS?2 DSl I
— FF2 -
el < J‘ I - | POWER READY ON | —_—_——————— e —
LF2 .« }7 ; | LINE | [ MECHANICS A2 7
LFI |
- ' | ) T | - T T T e = = — m
DRUM GATE A2A|
NLINE | ! READYLT | | l |
READYLT : ONLINLT | | I
! . | - CHARACTER | _ [ DRuM \ | |
- | | S3 s2 S| | | | T ] DRUM MOTOR | |
|
RNI - I T T
“ ' ‘ | | top oF PAPER on el | | | | | f |
| | FORM STEP OFF LINE| | |
‘ ! ' DRUM | I
| CABLE ‘ DGINT GATE | | | |
Tl DGINT Cpkgg ¢,_,,,,,~LA_‘ FF2 ] e F I | INTLK ’ |
1] ; ! | —L___j I
A3P26 | j ] LF2 | S| | -
CARD | Lo L LFlI | % l CHPO i I
ONLINLT_| cAGE [ B | RN | ] |
POLIGHT | 1/0 X ; L; 1 RN2 i ! |
| (az-14) L L CONTROL PANEL A5 i . l
| - | ]
‘ | | = | l RIE%T)N |
I I | | =
. POSW | b
] ~Cawsw DI | r | II
o HISW i
i LT ownrs [SEHT) |
‘ RN2 - ! : - ' _DMINTB INTLK |
, CAMSW™ - % } i | s2 ; [
L INPO < ‘ BOTTOM
, MCSW | | RIBBON l l
. - | I A T T — l l ) ' |
. - -ttt . ] | \ ] '
PF* - »‘**’*‘M B T , — T - - - _ - - ___J |
‘ e s | ; . R pF2* L[ parer | ] ]
T LNSTPO .« o H~——+74 \ | . ‘ RAMP FEED | I | I
1 ro || ! o Lo . GEN > AMPL l lmF———————— — — ~ ToP |
: P < || PE* | cap-10) (AP-10, PAPER FEED A2AS PAPER
6 | PF2 I i ] > - | Al,A2) | | I OSU4T |
; L , SCEFY, ‘ PE* CABLE | r " ' |
et nn e e — e [ e [ | BET R = |
| |1 i > CARD . -+ Form | 4 : PAPER
‘ | P Ll CARD > (AZ-15) ‘A4A4PI,PS_—L— I TACH
| | | . DMINTB " |a4A4PIPS SCEF” /0 I I | CAM | 3 | |
SCEF* i DMINTA 1/0 (Az-14¢ | L= __ __j ! I | I
T; > S | | POLIGHT _|(Az-14) [+ ' | I cAMSW[ | l 8&7;’;): |
| DGINT ,— — TOP OF | | | APE . |
J l | > SWITCH | | «| FORM |
5 | ~ - ! ol HAMMER X cAMSW| o5 | fPur] | s5 |
L]y MCSwW < ‘ BANK I l
2€16-2C46 - . HISW < ce-zcac | ZONE | ZONEI-ZONE4 1 LNSTPO L= |
ZCIG-ZC4G | - »| SELECT e  —___ ___ S
ZCIK-ZCAK | L—H*” ZCIK-2CaK o ZCIK-2CaK ] (qa-a7) || | — ) I |
N I * HMOI , HMO3 - - - HM79 | | l
N r—_———————_— _ : »| HAMMERS(80) |
| L | ‘ [ MAINTENANCE PANEL 1 I r i | |
B casLE ' | —: o | DS3 bs2 oSl : | | i HAMMER BANK A2A2 ? ______ ]
HMO!, HMO3---HM79 | CARD I +22v | DRUM [POLIGHT | papER PRINT : | l { ZONE | - ZONE 4 | '
>1A3P23,00D T 7 | +5V  —» I GATE FAULT INHIBIT | ' B # N
HAMMER +65vV p—» —_— e e e e — e e e
DRIVERS | i | PP IVEN B | HMO2, HM04---HM80
! -14) ‘ 1 HISW l | [
: (AZ | | SF IV m—— 1 Eo | )
wHMOZ,HMO4---H}M80 —— l ; | 28V | ! | S?2 S| ’ | ' ! N
ABL ! ! \
Sl TR et R T R .
i L 8 T CLEAR : e
HDSTS > azpea, 1 50/60HZ| | I N
EVEN ] 3 ¢ [ ON/OFF
HAMMER | | passe | O — i Figure 4-1. LINE/PRINTER Model 2310
DRIVERS - i
(AZ-14) | | POWER SUPPLY A4 m o —m — —— — | System Block Diagram

DPC 214163 A

214163A.401

L-2



DPC 214163

L7 Signals CHCK1, CHCK2, and CHCK3 enable those hammer drivers whose flip-
flops have been set, and the characters in those print positions are printed.

CCSN then initiates another scan period and the remaining characters in memory are
scanned and compared as before. This operation is repeated until all characters
in memory have been compared and printed.

4-8 If the print cycle is originally initiated on receipt of the 20th printable
character, then signal ZCAV is generated upon completion of printing. The zone
control register is incremented by 1 and DEMAND LINE enabled. The next printable
character received will be printed in the leftmost postion of zone 2.

L-9 If the print cycle is initiated instead by a format control command, then
upon completion of printing, the column register is reset to the leftmost position
(column 1) and the command executed. The demand line is enabled and the printer
remains in zone 1.

L-10 Assuming a normal print operation of 80 characters per line, the hammer
drivers switch to zone 2 and memory is loaded with another set of characters from
the user system. The print cycle sequence described for zone 1 is then repeated
for zone 2, and again for zones 3 and 4,

L-11 INTERFACE
4-12 Signals between the printer and user system are interfaced through eight

receivers and three drivers. See figure 4-2 for a simplified printer/user system
interface diagram. See table L4-1 for the receiver and driver characteristics.

Table 4-1. Receiver/Driver Characteristics

I tem Receiver Driver
Input Impedance 10K
Output Impedance 100 ohms
Load Resistance 10K to ground
Load Capacitance 220 pf
Signal Transition Rate LOv/usec (typical)
Logic 1 Adjustable from Adjustable from
+10.0v max to +8.0v max to
+ 3.0v min +3.0v min
Logic O +1.0v max +1.0v max (AJ-11)
0.0v min +0.4v max (AJ-14)
Threshold Voltage 1/2 of logic 1

4-3
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Figure L4-2,

Printer/User System Simplified Interface Diagram
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L4-13 PRINTER/USER SYSTEM INTERFACE SIGNALS

L-14 Table 4-2 lists and defines the interface signals between the printer and
user systems. The timing diagram in figure 4-3 shows the relationships of the
signals on the interface lines.

L-1g Coded Character Set

L-16 A 7-bit code is used to transmit information to the printer on data lines
DATA1 thru DATA7. The code is derived from a modified version of the American
Standard Code for Information Interchange (ASCIl). Table 4-3 shows the allowable
printable character codes, and the three format control character codes. Non-
printable bit combinations received by the printer result in a space.

Table 4-2. Interface Signal Definitions

Signal Definition Source

READY Indicates to the user system that printer is ready to be Printer
put ON LINE by the printer operator

When READY is true, the following are true:
(a) Power is on

(b) The printer drum gate is closed

(c) Paper is loaded

(d) A fault condition does not exist

ON LINE Indicates to the user system that printer is ON LINE Printer
DEMAND Synchronizes data transmission between the printer and user Printer
LINE system. DEMAND LINE signal requests a character from the

user and remains true until signal DATA STROBE is received.
It is disabled while the character is stored in memory and

during the print operation. DEMAND LINE can only come true
if READY is true and the operator has placed the printer

ON LINE

DATA Indicates when printer is to accept the information on the User
STROBE data lines. Each time signal DATA STROBE occurs, the
printer samples the data lines and DEMAND LINE goes false
while the character is stored.

DATA1 Coded information transmitted from user system to printer User
THRU on seven data lines. Each character of the ASCI| character
DATA7 set is transmitted as a 7-bit DATA signal.

4-5
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L-17 FORMAT CONTROL

4-18 Characters PF, CR, and FF, in table 4-3, are the three characters avail=-
able to the user for format control. Each is a command that places the printer in
the print mode, and upon completion of printing is executed as follows:

a. PF (Paper Feed). The PF command advances the paper one line, clears
the column register, returning it to the leftmost print position, and initializes
the zone control register. DEMAND LINE is enabled before the paper comes to a
stop, and the printer accepts the next set of characters. |If the first character
in the new set is another PF instruction, DEMAND LINE is disabled and the paper
continues slewing for another line. Slewing will continue, one line for every PF
command, as long as PF commands are transmitted. A top-of-form cam output during
a given paper feed will cause the paper to slew for 3 lines and thus skip over
perforations,

b. CR (Carriage Return). The CR command clears the column register, and
initializes the zone control register.

c. FF (Form Feed). The FF command advances the paper to the third line of
the next form, clears the column register, and initializes the zone control regis-
ter. DEMAND LINE is enabled before the paper is stopped.

Table 4-3. Coded Character Set

b7 0 0 0 1 1
b6 0 1 1 0 0
b5 0 0 1 0 1
bk b3 b2 bl
0 0 0 o0 Space ] @ p
0 0 0 1 ! 1 A Q
0 0 1 0 H 2 B R
0 0 1 1 # 3 C S
o 1 0 o0 $ L D T
0o 1 0 1 % 5 E U
0 1 1 0 & 6 F v
0o 1 1 1 ! 7 G W
1 0 0 o0 ( 8 H X
1 0 0 1 ) 9 I Y
1 0 1 0 PF * : J z
1 0 1 1 + ; K C
1 1 0 o0 FF , < L o
1 1 0 1 CR - = M ]
1 1 1 0 . > N A
1 1 1 1 / ? 0 Q
-7
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L-19 ON-LINE PRINTER OPERATION

L-20 The following paragraphs are a detailed description of the on-line printer
operation, using functional block diagrams, flow diagrams, timing diagrams, and
logic diagrams as an aid to understanding. In describing logic levels, the terms
true and high are used inteichangeably, as aie false and Iow.

L-21 PRINTER POWER

L-22 Power is applied to the printer when circuit breaker CB1, on power supply
AL, is ON,

L-23 Power Supply A4 (See figure L-4)

L-24 Power supply AL provides the printer with operating voltages, ribbon con-
trol, paper feed motor drive, and hammer bank zone selection. Power supply AL
contains the following card types:

Voltage Regulator AV-10
Ribbon Control AZ-84
Paper Feed Control AP-10
Power Amplifier AZ-49 (4)
Power Amplifier AZ-51

SCR Commutating AZ-79

g. Bridge AZ-78

-“~ O O 0 U o
e e s s s s

L-25 The input to power supply A4 is normally 115v, 50/60 Hz, single-phase
power. It is applied through circuit breaker CB1 to the multiple-tapped primary
of transformer T1. The primary of T1 can be connected for a wide range of input
voltages (see table 1-1), and its secondary outputs are rectified and filtered to
provide the following operating voltages:

a. +5v
b. +12v
c. =12v
d. +22v
e. +28v
f. +65v
L-26 The drum and ribbon motors require 115 vac operating voltage. The drum

motor is supplied from the primary side of transformer T1 through an interlock
consisting of switch A252 and triac switch Q5. The top and bottom ribbon motors
are supplied from secondary outputs of transformer T1. When the drum gate is
closed and latched, switch Q5 is triggered each time the 115 vac input goes through
‘the crossover point. This closes the drum motor input line and completes the cir-
cuit (figure 6-20). |If the drum gate is open or improperly latched, interlock
switch A2S2 deactivates, removing the trigger potential from switch S5. The drum
motor input line now remains open, preventing the motor from running.

L-27 Regulation of the +12v, +5v, and +28v outputs is provided by series regu-
lator circuits A7 thru A9, and card type AV-10. See figure 4-5 for a simplified
block diagram of the regulator circuitry.
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428 Paragraphs 4-29 through 4-59 contain a functional description of card
types AV-10, AZ-15, and AP-10 on a block diagram level.

4-29 VOLTAGE REGULATOR AV-10. Voltage regulator AV-10 contains control cir-
cuitry for the +5v, +12v, and +28v series regulators. It also has protect circuits
for the +5v, and +12v supplies and can shut down power supply Ak in the event of a
paper feed motor overtemperature or overspeed condition. See figure L4-6 for a
functional block diagram of voltage regulator AV-10.

4-30 The +5v series regulator control consists of differential amplifier Q1/Q2,
and driver Q3. Regulator diode VR1 references Q1, and potentiometer R2 sets the
+5v series regulator output. The regulator output is returned from card cage A3
as signal +5v REF and applied to the input of Q2. A change in the +5v REF signal
causes the - differential amplifier to develop an output signal proportional to the
difference between the +5v REF signal and the reference voltage provided by VRI.
This signal is applied through driver Q3 to the regulator, and regulates the +5v
output by controlling the current through the series regulator. As the regulator
output returns to the desired level, the difference is nulled out. The feedback
loop ensures that a change in the +5v output is reflected in a counteracting change
in the control signal.

L-31 The +5v supply is protected against an overcurrent condition by current
monitor Q5 and thyristor (SCR) Q4. An overcurrent condition turns Q5 on and its
output triggers Q4. Qb4 shorts the +5v drive current to ground, and the +5v output
drops to zero.

L4-32 The +5v supply is protected against an overvoltage condition by detector
Q6 and thyristor (SCR) A4Q6. An overvoltage condition turns detector Q6 on and
its output triggers A4Q6. ALQ6 shorts the +16v supply current to ground and fuse
F1 blows.

L-33 The +12v series regulator control consists of differential amplifier Q7/Q8,
and driver Q9. Regulator diode VR3 references Q7, and potentiometer R22 sets the
+12v series regulator output. The regulator output is returned from card cage A3
as signal +12v REF and applied to the input of Q8. A change in the +12v REF sig-
nal causes the differential amplifier to develop an output signal proportional to
the difference between the +12v REF signal and the reference voltage provided by
VR3. This signal is applied through driver Q9 to the regulator, and regulates the
+12v output by controlling the current through the series regulator. As the regu-
lator output returns to the desired level, the difference input is nulled out.

The feedback loop ensures that a change in the +12v output is reflected in a
counteracting change in the control signal.

L-34 The +12v supply is protected against an overcurrent condition by current
monitor Q11 and thyristor (SCR) Q10. An overcurrent condition turns Q11 on and
its output triggers Q10. Q10 shorts the +12v drive current to ground, and the
+12v output drops to zero.
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L35 The +28v series regulator consists of differential amplifier Q13/Qi4,

and driver Q15. Regulator diode VR4 references Q13, and potentiometer R39 sets

the +28v series regulator output. The regulator output is applied to the input of
Q14. A change in the +28v output causes the differential amplifier to develop an
output signal proportional to the difference between the input to Q14 and the
reference voltage provided by VR4t. This signal is applied through driver Q15 to
the regulator, and regulates the +28v output by controlling the current through the
series regulator. As the regulator output returns to the desired level, the diff=~
erence input is nulled out. The feedback loop ensures that a change in the +28v
output is reflected in a counteracting change in the control signal.

L-36 Paper feed motor B1 is protected against an overspeed condition by thyristor
(SCR) Q12 and detector Q7/Q8 located in card type AP-10. An overspeed condition
turns the detector on (see paragraph 4=56) and its output triggers Q12. Q12 shunts
+22v to relay coil RT in circuit breaker CB1. The relay energizes and opens CB1,
removing input power from power supply Ak.

L-37 Paper feed motor B1 is protected against an overtemperature condition by
SCR Q12 and overtemperature sensor TB1. In an overtemperature condition, the sen-
sor output triggers Q12. Q12 shunts +22v to relay coil RT in circuit breaker CB1.
The relay energizes and opens CB1, removing input power from power supply Ak,

4-38 Overtemperature Sensor TB1 (see figure 4-7). Overtemperature sensor TBI1
contains a heat sensor element consisting of thermostat S1 and coil HR1. The

thermal constants of this combination approximate those of paper feed motor Bl and
motor current passing through coil HR1 causes heat to be coupled to thermostat S1.

The temperature at which thermostat S1 closes is 265 (+8)°F. A temperature of

265°F is excessive, but well below the level at which motor damage can occur. As

the scnsor and motor track together, an excessive rise in motor temperature immedi-
ately actuates thermostat S1 and removes printer power as described in paragraph 4-37.

Bl
- —51 1

-0 /o———-'—-b SCR TRIGGER

+22V

DRIVE CURRENT

HR1 I

i
I
I
l |
L — — —

214163A. 407

Figure 4~7. Overtemperature Sensor TBI
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L-39 RIBBON CONTROL AZ-84. Ribbon control AZ-84 contains logic for the control
and direction of print ribbon motion. See figure 4-8 for a functional block
diagram of ribbon control AZ-8k.

h-Ln Print ribbon start and stop motion is synchronized to the zero crossover
point of the 60 Hz line voltage, and controlled by flip-flop RUN. Direction of
motion is determined by flip-flop DIR.

L =41 The set input of flip-flop RUN is held true and the reset input false.

The clear input to flip-flop RUN is provided by a 0.25 second r-c time delay cir-
cuit consisting of Q1, Z1, and Q2, and flip-flop RUN is cleared when the printer

is initialized. Ribbon switches S1 and S2 provide set and reset inputs, respec-
tively, to flip-flop DIR. The clock inputs to flip-flops RUN and DIR are provided
by waveshaper Q1, which converts a 3 vac input signal to a logic level output.

The fall of the clock occurs at the zero crossover point of the 3 vac input signal.

L-42 Flip=flop RUN remains cleared, inhibiting ribbon motion, for as long as
the printer remains in a nonprint state. Assuming the ribbon is not fully wound
when the printer is initialized, the state of flip-flop DIR can be either set or
reset because both inputs are false.

L-L3 During a print cycle, signal PF¥ or SCEF% goes false and the clear input
to flip-flop RUN goes true. On the fall of the next clock, flip=flop RUN sets.
Assuming flip-flop DIR is in a reset state, gate 1 is now enabled. The output of
gate 1 is applied to trigger Q301/Q302, and the trigger output fires thyristors
(SCR) Q303 and Q30L4.

L-LhL The ribbon motor excitation is 115v, 60 Hz, and is applied to the bottom
ribbon motor through SCR motor drive switches Q303 and Q304. SCR Q304 switches
the drive current to the ribbon motor on the 115 vac positive half-cycle, and

Q303 switches the drive current on the negative half-cycle. The ribbon is driven
downward until the end of travel is reached, at which time the top ribbon bar
actuates top ribbon switch S1. When switch S1 closes, the output of inverter Z2A
goes true and at the next clock time, flip-flop DIR sets. The set output of flip-
flop DIR enables gate 2 and the reset output goes false disabling gate 1. Dis-
abling gate 1 removes the trigger voltage from SCR switches Q303 and Q304. The
switches open and cut off drive current to the bottom ribbon motor. Enabling gate
2 applies a trigger voltage to SCR motor drive switches Q403 and Q4OL4. The SCR
switches fire, and apply excitation to the top ribbon motor in the manner described
for the bottom ribbon motor. As the ribbon is driven upward, switch S1 opens and
the set input to flip=flop DIR goes false. When the ribbon again reaches the end
of travel, bottom ribbon switch S2 is actuated by the bottom ribbon bar. When
switch S2 closes, the output of inverter Z2B goes true and flip-fiop DIR resets at
the next clock time. Gate 1 is again enabled, and gate 2 disabled, and the opera-
tion previously described is repeated.

L=45 When the printer enters a nonprint state, signals PF* and SCEF* go true,
are inverted by Z2D, and applied to the input of transistor Q1. The output of Qi
goes high and activates the r-c time delay. [If PF* and SCEF* stay true for a
minimum of 0.25 seconds, the output of operational amplifier Z1 will go high at
the end of that time. The output of Q2 then goes low and clears flip=flop RUN.
Clearing flip-flop RUN disables gates 1 and 2 and inhibits ribbon motion. While

L=1k
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PF* and SCEF* remain true, the clear input stays low, and flip-flop RUN cannot be
set. When PF* or SCEF* goes false the r-c time delay is discharged and the out-
put of Q2 immediately goes true. At the next clock time, flip-flop RUN is set,
and the ribbon is driven as previously described.

L-L6 Resistors R309 and R409 allow a small amount of residual current to flow
through each ribbon motor after its associated SCR switches are turned off. As
the ribbon motors drive in opposite directions, the result is a slight drag which
keeps the ribbon taut when not in motion. The drag current through either motor
is easily overcome by the drive current through the opposing motor.

L-L7 The use of ac voltage excitation for the ribbon motors provides an auto-
matic extinction feature when gate potential is removed from the SCR switches.

The extinction voltage for an SCR is very low, and ac drops to zero twice in every
cycle. For this reason flip-flops RUN and DIR are synchronized to the 60 Hz line.
Initiating or terminating drive power exactly as the ac line voltage passes through
zero volt ensures that transients will not be generated at these times.

L-L8 PAPER FEED CONTROL AP-10. Paper feed control AP-10 contains a ramp gen-
erator and paper feed amplifier which advances printer paper by providing and
controlling the paper feed motor drive. Card type AP-10 also contains a detector
circuit to protect the paper feed motor against an overspeed condition. See fig-
ure 4-9 for a functional block diagram of paper feed control AP-10, and figure
4-10 for a timing diagram of paper feed control.

L-4Lg To advance paper one line during a print cycle signal PF*¥ goes false, is
inverted by paper advance amplifier Q1, and applied to the input of a ramp gener-
ator consisting of comparator amplifier Z1 and integrator amplifier Z2. The ramp
generator provides a velocity command input signal, set by potentiometer R18, to

a paper feed amplifier consisting of error amplifier Z3, positive driver Q3/Q5,
negative driver Q4/Q6, forward power amplifier A6, and reverse power amplifier A5.
The power amplifiers are card types AZ-49 and AZ-51, respectively, and provide
drive current to paper feed motor Bl. In the time required to advance the paper
one line, the motor is accelerated to a constant velocity, decelerated, and stopped.

L-50 Under static conditions, a fixed (holding) voltage on the inverting input
of error amplifier Z3 produces an output sufficient to cut off positive driver
Q3/Q5, and turn negative driver Q4/Q6 on slightly. The small drive input to
reverse power amplifier A5 produces a slight reverse current through the motor.

A unidirectional clutch mounted on the motor shaft locks the shaft as the motor
is driven in the reverse direction. Thus, the reverse current maintains paper
tension and prevents paper movement between paper feed commands.

L-51 Ramp Generator Operation. When PF* goes false the output of paper advance
amplifier Q1 goes true and is applied to the inverting input of comparator Z1.

The output of Z1 is a negative-going step applied to switch network CR1-CR4. The
diode network provides the means to switch a plus or minus 9v input to integrator
Z2. Prior to PF* going false, diodes CR1 thru CR4 are on, and the voltages cancel
each other. Thus, the initial voltage level at junction CR1 and CR2, and junction
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CR3 and CR4 is zero. The negative-going output of Z1 cuts off diodes CR2 and CR3,
and the -9v is now applied through R13, CRAk, and R14 to the inverting input of
integrator Z2. The integrating action of Z2 is due to feedback capacitor C5, and
its output is a positive-going linear ramp directly proportional in amplitude to
the desired paper velocity. The ramp output of Z2 is fed back through resistor R5,
to the noninverting input of Z1. 1In 8 ms, the feedback input is equal to the sig-
nal at the inverting input of Z1, and the two cancel at the output of Z1. When
this occurs the output of Z1 goes to zero, and diodes CR2 and CR3 turn on. The +9v
and -9v again cancel and the input to Z2 goes to zero. Z2 stops integrating and
maintains a constant output level until PF* goes true. This occurs 12 ms after
PF& initially went false.

L-52 When PF* goes true, the output of Q1 goes false and the output of Z1 be-
comes a positive-going step. This is applied to switch network CR1-CR4 and cuts
off diodes CR1 and CR4. The +9v is now applied through R12, CR3, and R14 to the
inverting input of Z2. 772 begins integrating and its output is now a negative-
going linear ramp. In 8 ms the feedback input at Z1 is again equal to the invert-
ing input and the two cancel at the output of Z1. The output of Z1 drops to zero
and diodes CR1 and CR4 turn on, removing the input from Z2. The output of 72 is
now at zero and remains so until it is again time to advance paper and PF%* goes
false.

L-53 Paper Feed Amplifier Operation. The paper feed amplifier, motor, and motor
driven tachometer form a closed loop servo system. The tachometer develops an out-
put signal directly proportional to the actual velocity of the motor. The tachom-
eter output and the ramp generator output are summed at the noninverting input of
error amplifier Z3. Initially, the tachometer output is at zero, and when the

ramp generator begins velocity command integration, an error voltage develops suf-
ficient to overcome the holding voltage at the inverting input. The result is a
positive-going error signal at the output of Z3 which cuts off negative driver
Q4/Q6 and reverse power amplifier A5. Positive driver Q3/Q5, and in turn forward
power amplifier A6, are turned on enough to overcome the reverse current and start
the motor and tachometer rotating. The tachometer rotation produces an actual
velocity negative-going voltage which continually subtracts from the velocity com-
mand voltage, reducing the error signal and maintaining a constant rate of accel-
eration. When velocity command integration ceases, the error signal that remains
maintains the motor at a constant velocity capable of advancing paper at the rate
of 13 inches per second.

L-54 A Tine strobe code wheel on the motor is monitored by magnetic pickup
A2A3PUT which generates signals LNSTPO and LSF2 each time the paper is advanced
one line. When LSF2 occurs, PF* goes true and the velocity command input to Z3
starts integrating down. When this occurs the actual velocity voltage from the
tachometer becomes greater than the velocity command voltage and the output of Z3
reverses polarity, becoming a negative-going error signal. This cuts off positive
driver Q3/Q5 and forward power amplifier A6. It turns on negative driver Q4/Q6
and reverse power amplifier A5. Reverse current is now applied to the motor and
it begins to decelerate. The motor decelerates to a complete stop in the time it
takes the velocity command voltage to reach zero. The holding voltage on the
inverting input of Z3 takes over and locks the motor shaft as previously described.
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L.55 Top-of-Form Cam. The top-of-form cam is driven by the motor and actuates
cam switch $3 (figure 1-5) each time 11 inches of paper is advanced. The state
of switch $3 is indicated by signals CAM and CAM~.

L-56 The cam is advanced one line, as is the paper, with each paper feed com-
mand. During this time CAM is false and CAM* is true. |f during a paper feed
command the bottom of the form is reached (11 inches advanced) the cam actuates
switch $3 and CAM goes true and CAM* goes false. When CAM* goes false, PF* is
unable to go true when LSF2 occurs. As a result, the paper feed amplifier continues
to drive the motor and advance the paper. The paper is advanced three additional
lines; past the paper perforations and to the third line of the next form. The

cam then releases switch S3 and CAM goes false and CAM* goes true. When CAM* goes
true, PF* goes true on the next LSF2, and the motor is decelerated and stopped as
previously described.

L-57 If a form-feed command is given, PF* is held false and the paper advanced
until the cam actuates switch S3 and initiates the sequence described above. See
figure 4-11 for a timing diagram of the top-of-form function.

L.58 Overspeed Detector. The overspeed detector monitors the tachometer output
during paper advance, and consists of regulator diode VR3, detector Q7, and driver

L-59 At normal motor speeds, regulator diode VR3 is cut off, detector Q7 is on,
and driver Q8 is off. |f motor speed becomes excessive, the tachometer output
reaches the breakdown voltage of VR3. VR3 conducts, dropping the input of Q7 to
zero, and Q7 turns off. Driver Q8 now turns on and its output fires SCR Q12 in
voltage regulator AV-10. Q12 shunts +22v to relay coil RT in circuit breaker CBI
(see figure 4=6). The relay energizes and opens CB1, removing input power from
power supply Al.

L=-60 Interlock and Fault Detect

L-61 The printer is inhibited from printing if certain conditions exist or
occur during printer operation. The logic necessary to perform this function is
provided by hammer interlock AZ-19 and associated circuits. See figure L-12 for
a functional block diagram of hammer interlock AZ-19 and associated circuits.

L-62 HAMMER INTERLOCK AZ=-19. Hammer interlock AZ=19 contains a 10-second delay,
voltage monitor, voltage clamp (VCL) control and regulator, associated logic, and
three lamp driver circuits. These perform the following interlock and fault detect
functions:

a. Drum gate
b. Paper out
c. VCL, +5V, and +i2V supplies

d. Print inhibit
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L-63 Drum Gate (Closed). Drum gate interlock switch A2SI (figure 1-5) is acti-
vated when the drum gate is closed and latched. |f activated when the printer is
energized, interlock signal DGINT goes high and starts the 10-second r-c time
delay. At the start of the 10-second period, the output of operational amplifier
Z1 goes low, is inverted by Q1, and applied as signal PSEQ to inverter Q2 and
through the drum speed monitor logic to the master clear logic. PSEQ enables
master clear, and the printer registers and mode flip-flops are initialized.

L-6L Simultaneously, the output of Q2 goes false and is applied to OR gate 1.
The output of OR gate 1 is inverted by Q3, and signal FAULT goes true. FAULT is
inverted by Q4 and applied to OR gate 2. FAULT is an additional input to the
master clear logic, but does not affect master clear during the 10-second delay
period. The output of OR gate 2 is applied to +12v interlock amplifier Q5/Q6.
The amplifier output, T12VINT (+12v) goes low, disabling hammer drivers, and

the ready and on-line lamp drivers.

L-65 At the end of the 10-second delay period, the output of operational ampli-
fier Z1 goes high and PSEQ goes low. |If drum is up to speed, master clear is
disabled and the printer registers and mode flip-flops become operational. Assum-
ing that other interlock and fault detect functions are normal, when PSEQ goes
low, FAULT goes low and 12VINT goes high. Hammer drivers, and lamp

drivers are enabled.

L-66 With master clear disabled, signal RDY goes true and is applied to ready
lamp driver Q16/Q17. The lamp driver output, READYLT, goes low and provides a
return for the READY indicator on control panel A5. The READY indicator lights.,

L-67 I'f the printer is operated on-line, signal ONLINE goes true and is applied
to on-line lamp driver Q18/Q19. The lamp driver output, ONLINLT, goes low and
provides a return for the ON LINE indicator on control panel A5. The ON LINE
indicator lights,

L-68 Drum Gate (Open). When drum gate is open or improperly latched, interlock
switch A2S1 is deactivated. Signal DGINT goes low when the printer is energized,
and the r-c time delay is discharged. The output of operational amplifier Z1 goes
low and signal PSEQ goes high. Master clear is enabled, and zone control, hammer
drivers, and lamp drivers are disabled, as described in paragraphs 4-63 and L-64.
DGINT also provides a return for the DRUM GATE indicator on power supply A4 main-
tenance panel, and it lights at this time. The printer remains in a disabled
state until the drum gate is closed and latched.

L-69 Paper Out. Paper out switches A2S4 and A2S5 (figure 1-11) are activated
when print paper is properly installed.

L-70 I'f paper tears between the tractors and hammer bank, top switch A25k
deactivates and signal POSW goes high.

L-71 POSW is applied to paper fault lamp driver Q9/Q10, off-line enable logic
and paper out fault enable logic. The lamp driver output, POLIGHT, goes low and
provides a return for the PAPER FAULT indicator on power supply AL maintenance
panel. The PAPER FAULT indicator lights. On completion of the zone print cycle,
signal ONLINE goes false and ONLINE* goes true. Signal POFAULT then goes false
and is applied to OR gate 1.
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L=-72 When POFAULT goes false, signal FAULT goes true, enabling master clear,
and as previously descrihed, 12 VINT qoes low, disabling hammer drivers and
ready and on-line lamp drivers,

L-73 | f the paper supply is exhausted or tears, bottom switch A255 deactivates,
and POSW goes high. What occurs at this time is as previously described for top
switch A2Skh.

La74 VCL and +5V Supplies. The VCL (=4.5v) and +5v supplies are monitored by a
voltage monitor consisting of Q7 and Q8.

L-75 When both supplies are normal, Q7 turns on and its output goes low. The
output of Q7 added to VCL cuts off Q8, causing the voltage monitor output to go
high.

L-76 If the +5v supply drops, Q7 cuts off and its output goes high. The output
of Q7 is sufficient to overcome VCL and turn on Q8. The voltage monitor output
goes low and is applied to OR gate 1.

L-77 When the voltage monitor output goes low, signal FAULT goes true enabling
master clear, and as previously described, 12VINT goes low, disabling hammer
drivers, and ready and on=line lamp drivers.

4-78 If the VCL supply drops, it effectively goes positive and in so doing turns
on Q8. The voltage monitor output goes low and the result is as described in
paragraph 4=77.

L-79 VCL Requlator. The VCL regulator contains a controlled series regulator,
and a current monitor to protect the VCL supply. VCL provides the hammer driver
current control and is derived from =-12v.

4-80 The VCL series regulator control consists of differential amplifier Z2 and
driver Q11. Regulator diode VR2 references the noninverting input of Z2 and the
output of series regulator Ql4, Q15, is fed back to the inverting input of Z2 as a
reference signal. A change in the VCL reference signal causes the differential
amplifier to develop an output signal proportional to the difference between the
VCL reference signal and the reference voltage provided by VR2. This signal is
applied through driver Q11 to the regulator, and regulates the VCL output by con=-
trolling the current through the series regulator. As the regulator output returns
to the desired level, the difference input is nulled out. The feedback loop
ensures that a change in the VCL output is reflected in a counteracting change in
the control signal.

L-81 The VCL supply is protected against an overcurrent condition by current
monitor Q13 and thyristor (SCR) Q12. An overcurrent condition turns Q13 on and
its output triggers Q12. Q12 shorts the VCL drive current to =12v and the VCL
output drops to zero.

4-82 Print Inhibit. Switch $S1 (PRINT INHIBIT) on power supply A4 maintenance
panel enables the printer operator to manually disable zone contral, hammer drivers,
ready and on-line lamp drivers. When switch S1 is activated, signal HISW goes low
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and is applied to OR gate 2. As previously described, 12VINT goes low, and printer
operation is inhibited. HISW also provides a return for the PRINT INHIBIT indi-
cator on power supply A4 maintenance panel, and it lights at this time. The +12V
monitor (A3TBl figure 6-30) also drops HISW and initiates the print inhibit se-
quence in the event the +12V supply drops to approximately 8V.

4-83 PRINTER STATES

L-84 During operation, the printer sequences through the following states:
a. Master clear
b. Load data
c. Scan and print

d. Paper advance or zone change

L-85 Clocks and other necessary timing signals for printer operation are gen=-
erated within the printer.

L-86 In the paragraphs that follow, a figure reference is given if the logic
functions being described are contained on the same card type. When the logic
functions described are contained on more than one card type, each logic reference
designation is then prefixed with the designation of the card type that contains
it. The card type reference designations and their figure numbers are as follows:

Reference Designator Figure Number
A2 6-7
A3 6-8
AL 6-9
A5 6-10
A6 6-11
A9 6-28
Al5 6-14
A18 thru A22 6-27

L4-87 Clock Generation (See figure 6-11)

L-88 The printer clock signals are 1 mHz and 2 mHz, derived from a 2 mHz oscil-
lator. The oscillator output is inverted by Z2A and used to clock flip-flop 1CLK.
It also undergoes two more inversions, by Z2D and Z2B, to produce the 2 mHz clock
signal, 2CLK.

4L-89 Since the flip-flop inputs are tied together and always true, the flip-
flop toggles continuously on each fall of its clock input and divides down by 1/2
to produce the 1 mHz clock signal, 1CLK. The 1CLK* output is fed to a fan-out
consisting of inverters Z1A thru Z1D, to produce clock signals 1CLK1 thru 1CLKL4.

L-90 In the description of operating states that follow, it is understood that
all flip-flops toggle on the fall of the clock. Clock signals 1CLK, and 1CLK1 thru
1CLKL, can be considered as one clock signal, and unless otherwise indicated, toggle
all flip=flops.
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L-91 Master Clear State

5-52 i the master cleai state, all vegisteirs, mode flip-flops, ana time
decode flip-flops are cleared and on termination of the master clear state, a ready
condition is indicated. See figure L4-13 for a flow and timing diagram of the

master clear state.

L-93 MASTER CLEAR QPERATION (See figure 6-11). The master clear operation is
initiated under the following conditions:

a. Power applied to printer
b. Fault condition occurs

c. Manual input from MASTER CLEAR switch

L-94 Power On. Assuming paper is loaded, drum gate closed, and printer ready
for normal operation, signal PSLQ goes high when the printer is energized, and is
applied through the drum speed monitor logic to NOR gate Z11C. OQutput MCA* goes
low and presets flip-flop MCIF, and output MCIF goes true. MCIF is applied to the
set input of flip-flop MC2F and a fan-out consisting of inverters Z5A thru Z5D.
The inverter outputs, MC1% thru MCl* go false, and together with MCIF* provide the
clear inputs to registers and flip-flops. MCIF also enables Nor Gate ALz 16A, and
MLPD¥* goes low, raising set input LDFF(J) to flip~flop A5Z2A LDFF.

L-95 If drum is up to speed, PSEQ from the drum speed monitor goes low after
10 seconds and MCA* goes high, allowing flip-flops MCIF and MC2F to come under
clock control,

L-96 On the next clock, flip-flop MC2F sets. OQutput MC2F goes true and is
applied to the set input of flip-flop RDY and the reset input of flip-flop MCIF.
Qutput MC2F*, now false, presets flip-flop DLFF.

L-97 On the next clock, if a fault condition does not exist at this time, flip-
flop MC1F resets and MC1F goes false. MCIF%* and MC1* thru MC4* go true, allowing
the registers and flip-flops to come under clock control.

4-98 On the next clock, flip-flop MC2F resets and flip-flops LDFF and RDY set.
Output RDY, which held flip-flop ONLINE clear, goes true and as previously described
(paragraph 4-66), is applied to a lamp driver (see figure 6-15) and the READY indi-
cator lights. RDY is also applied to an interface driver (see figure 6-12), and
signal READY is transmitted to the user system to indicate the operational readi-
ness of the printer. The printer is now switched manually to on-line operation.

L-99 I f during printer operation the paper supply tears or is exhausted, or a
fault occurs in the +5v or VCL supplies, signal FAULT goes high and a master clear
sequence is initiated.

L~100 FAULT is applied to the set input of flip-flop MCI1F and on the next clock,
flip-flop MCIF sets. Output MC1F goes true and is applied to the set input of
flip=flop MC2F. Clear signals MC1F* and MC1* thru MCh*x go false. The registers
and flip-flops are cleared and the READY and ONLINE indicators go out.
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L-101 On the next clock, flip-flop MC2F is set and output MC2F goes true.

L-102 | f the fault condition is due to paper out, it is necessary to open the
drum gate to replace paper. Upon closing the drum gate, the master clear opera-
tion again goes through a power-on sequence.

L-103 |f the fault condition is due to other than paper out and can be corrected
without opening the drum gate or removing power, then on the clock following the
time FAULT goes low, flip-flop MCIF resets, and the master clear operation is then
as described in paragraphs 4-96 and 4-97. |If it is necessary to remove power to
clear the fault, then the master clear operation is a power-on sequence when power
is again applied.

L-104 Drum Speed Monitor (Figure 6-28). When the printer is turned on, the 10-
second delay starts and PSEQ goes high. PSEQ is inverted by Z6E, and the output
of NAND gate Z3A then goes high, applying PSEQ to the master clear logic as pre=-
viously described. The output of Z3A is crosscoupled to NAND gate Z2B. Since the
CARRY output of up/down counter Z8 is initially high, gate Z2B is enabled and

PSEQ is latched. During the 10-second delay period, the following sequence repeats
over and over as the drum comes up to speed. As signal RDY is initially low,
single-shot Z7 triggers the first time index signal CIND goes high after power is
applied. Output Z7Q* goes low, removing the clear input from counter Z8, and
remains low for 10 milliseconds. As the drum revolves, counter 78 advances one
count for each character clock (CHCK4) generated. |If the counter advances 15
counts in 10 milliseconds, output CARRY goes low, disabling gate Z2B and removing
the latch from PSEQ. At the end of 10 milliseconds, single-shot Z7 resets. The
counter is cleared and output CARRY again goes high. On the next CIND pulse,
single-shot Z7 triggers again and the counter sequence repeats. At the end of 10
seconds, the output of inverter Z6E goeshigh., If the drum is up to speed, the
counter has advanced 15 counts in 10 milliseconds, CARRY is low, disabling the
latch and PSEQ goes low, disabling the master clear logic. | f the drum is not up
to speed, CARRY is still high when single-shot Z7 resets and PSEQ is still latched,
keeping the printer in the master clear state. The counter sequence continues to
repeat until the drum reaches proper speed and PSEQ is unlatched,

L-105 Manual Input. During printer operation a master clear sequence can be
initiated at any time by pressing switch MASTER CLEAR on power supply AL, When
this is done, signal MC goes high and is applied to NOR gate Z11C. Output MCA%*
goes low and presets flip-flop MC1F and clears flip-flop MC2F. The registers and
flip-flops are cleared and READY and ONLINE indicators go out.

L-106 The printer remains in the master clear state as long as MASTER CLEAR
switch is pressed. When the switch is released, MC goes low, MCA* goes high, and
the master clear operation is then as described in paragraphs L-95 thru 4-97.

The READY indicator lights and the printer can be switched to on-line operation.
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L-107 Load Data State

4-108 After leaving the master clear state, the printer cannot enter the load
data state until it is manually switched to on~line operation. This initiates the
on-line enable and interface timing and the printer enters the load data state.
See figure 4-14 for an on-line enable and interface timing diagram, and figures
L-15 thru 4-17 for flow and timing diagrams of the load data state.

4-109 In the load data state, the incoming data is sampled one character at a
time, and if printable, stored in memory. The data can consist of 20 printable
characters, less than 20 printable characters and a control character, or a con-
trol character only. A maximum of 20 characters can be received and stored in
memory, and on receipt of the 20th character or a control character, the printer
enters the scan and print state.

L-110 ON-LINE ENABLE. When the ON LINE/OFF LINE switch is set to ON LINE,
signal RN1 momentarily goes low, is inverted by Z8A (figure 6-11), and applied to
the set input of flip-flop RUN.

L-111 On the next clock flip-flop RUN sets, and output RUN goes true and is
applied to the set input of flip-flop ONLINE (figure 6-10).

L-112 On the next clock (2CLK), flip-flop ONLINE sets and output ONLINE goes
true. ONLINE is applied to a lamp driver (figure 6-15), and the ONLINE indicator
lights.
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L-113 INTERFACE TIMING. The printer raises signal READY to indicate operational
readiness, and requests data by raising signal DEMAND LINE.

L-114  Signal ONLINE*, now false, is applied to NOR gate Z11A (see figure 6-11)
and since DLFF* had previously gone false, gate output DEML goes true. DEML is
applied to the set input of flip-flop STFF and an interface driver (see figure 6-12).
DEMAND LINE goes high and is transmitted to the user system as a request for data.

L-115 The user system transmits data to the printer over data lines DATA1 thru
DATA7. Data can be one character or a series of 20 characters, each consisting of
seven bits, as previously described in paragraph 4-15. Each character is followed
by a DATA STROBE signal and both are interfaced to the printer logic through inter-
face receivers (see figure 6-13).

L4-116  Receiver outputs REC1 thru REC7 are applied to format control logic and
data register NAND gates Z6C, Z9D, Z9C, z16C, Z16D, Z13C, and Z12D, respectively
(see figure 6-8). Receiver output STRB is a common enable input for the above
NAND gates, and the format control decode gates. |t is also the clock for flip=-
flop STFF and the reset input for flip-flop DLFF.

L-117  Assuming a transmitted character is the letter 0, the code on the data

lines is as follows:
DATAT =
DATA2 =
DATA3 =
DATAL =
DATA5 = 0
DATA6 = O
DATA7 = 1

(LSB)

1
1
1
1

L-118 On receiving the character code for 0, receiver outputs REC1, REC2, REC3,
REC4, and REC7 go high. Signal DATA STROBE then follows and receiver output STRB
goes high, enabling gates Z6C, 79D, Z9C, Z16C, and Z12D. The gate outputs go low
and preset flip-flops DRO1, DRO2, DRO3, DRO4, and DRO7. Since receiver outputs
REC5 and REC6 remain low, gates Z16D and Z13C are not enabled and flip-flops DRO5
and DR0O6 remain in a clear state. The data register now contains the character
code for the letter 0 as follows:

DROT = 1 (LSB)
DRO2 = 1
DRO3 = 1
DRO4 = 1
DRO5 = 0
DRO6 = O
DRO7 = 1
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4-119 On the first clock (2CLK) after STRB goes high, flip-flop DLFF resets and
output DLFF* goes true, disabling gate Z11A. DEML goes false and DEMAND LINE is

d rnpped .

L-120 When DATA STROBE drops, STRB goes low and flip=-flop STFF sets. Output
STFF goes true and is applied to the set input of flip=-flop TSO1.

L-121 On the next clock (2CLK), flip-flop TSO1 sets and a load data operation
begins.

4-122 LOAD DATA OPERATION. A load data operation is initiated for each of the
following conditions:

a. Data consists of 20 printable characters

b. Data consists of less than 20 printable characters and a control
character

c. Data consists of control character only
L4-123 The following paragraphs describe the three types of load data operations.

L-124 Twenty Printable Characters. Flip-flops A6Z14A (TSO1) and A6Z14B (TS02)
provide timing signals for all load data operations. When flip-flop TS01 sets,
output TSO1 goes true enabling NAND gate A6Z16B, as input TS02* is also true. The
gate output goes low, clears flip-flop A6Z15A (STFF), and output STFF goes false.
TSO1 is also applied to NAND gates A6Z9B and AS5Z4B.

4-125 The inputs to gate AS5Z4B are TS02*, CONT*, TSOl, and 2CLK. TSO02* is true,
CONT> is true, as we have not received a control character, and TSO1 is now true.
On the rise of the first clock (2CLK) after TSO1 goes true, the gate output goes
low and presets flip-flop . A5Z17A. The Q% output of flip-flop A5Z17A goes low, is
applied to NAND gate A5Z16B, and strobe signal MSTR goes high. MSTR is applied to
the memory clock drivers (figure 6-6) and data register outputs DRO1 thru DRO7 are
inverted and entered into memory.

L-126 The memory consists of seven serial-in/serial-out shift registers, one for

each character bit held in the data register. The registers require a 2-phase

clock for each shift operation. When MSTR goes high, phase 1 clock goes low and

phase 2 clock goes high. At this time the character 0, represented by DRO1 thru

DRO7, transfers from the data register to memory. Each character bit is entered into the
highest order bit location of its corresponding register. Data previously stored in

these locations is shifted into the next location, and so forth. The data entry

and internal shift sequence is completed during the time MSTR is high.

L-127 On the fall of the first clock (2CLK) after TSO1 goes true, flip-flop TS02
sets. Output TS02 goes true and is applied to NAND gates A6Z9B, A5Z11D, A5Z16¢C,
and A3Z4B. TS02 enables gates A6Z9B, A5Z11D, and A3ZL4B.

4-128 The output of A5Z11D goes low, presets flip-flop A5Z178 (DIBF), and out-
put DIBF goes true.

=34



DPC 214163

L4-129 TS02 enables gate A6Z9B, since inputs TSO1 and CR19% are also true. CRI9%
is true because the column register is not at count 19. The gate output goes low
and is applied to NAND gate A6Z9C. The output of A6Z9C goes high and is applied
to the set input of flip-flop A6Z15B (DLFF).

L-130  The output of gate A3ZLB goes low, is applied to NAND gate A3Z5A, and clock
signal ADVC goes high. ADVC is the clock for column register flip~flops A3Z3A
(CROO), A3Z3B (CRO1), A3Z1B (CRO2), A3Z1A (CRO3), and A3Z10A (CROL). CR24*, the
set input to flip=-flop CROO is true at this time since the column register is not
at count 24. Flip-flop CROO holds the least significant bit.

L-131  TS02*, now false, enables NAND gates A622C, and A3Z6A, and presets flip-
flop ASZ10A. Output Q of flip-flop A5Z10A goes true and is applied to the clock
input of flip-flop A5Z10B (TS02A). The output of A6Z2C goes high and is applied
to the reset input of flip-flop TSO1. The output of A3Z6A goes high, is applied
to NOR gate A3Z18B, whose output goes low and is applied to NOR gate A3Z18A.

L-132  The rise of the next clock (2CLK) enables gates A5Z16C and A3Z18A. The
output of A5Z16C goes low, clears flip=flop A5Z17A and MSTR drops. The output of
inverter A3Z13A goes low on the rise of the clock, enabling A3Z18A, and signal CLK
goes high. CLK is the clock for the data register flip-flops. Since signal SHFT*
is high at this time, the outputs of inverters A3Z14C, A3Z7D, A3Z16B, A3Z16A,
A3Z7A, A3Z12B, and A3Z12A are high and applied to the reset inputs of the data
register flip-flops. On the fall of the clock (2CLK), the clear input to flip=
flop ASZ17A is disabled, and data register flip-flops DRO1, DRO2, DRO3, DRO4, and
DRO7, which had previously set on receipt of character 0, reset. Flip-flop DLFF
sets, and flip-flops TSO1 and TS02 reset. When flip-flop TSO2 resets, output TS02
goes false and ADVC drops, clocking flip-flop CROO. Output CROO goes true, and
the column register count at this time is 00001, indicating one character stored
in memory. DEML is again high and DEMAND LINE is raised. The user system then
transmits another character code and the operation described in the preceding para-
graphs is repeated until the 20th character is received. During this time, the
column register advances one count for each character stored in memory.

4-133 After the 19th character has been received and stored, the column register
count is as follows:

CROO = 1 (LSB)
CROT1 = 1
CRO2 = O
CRO3 =0
CROL4 = 1

L=134  Since the column register outputs CROU* and CRO1* are false, the output of
NOR gate A3Z14A goes true and is applied to the set and reset inputs of flip-flop
A3Z1B (CRO2) and NAND gates A3Z2A and A3Z4D. Both inputs to gate A3Z4D are now
true and CR19% goes low. CRI19% is inverted by A5Z16D, and CR19 is applied to NOR
gate A5Z9B. The gate output goes low and is applied to NOR gate A5Z9A.

L-135  When the load data operation for the 20th character is completed, the data
register and flip-flops TSO1 and TS02 reset. When TS02 resets, the column register
advances one count to 10100 (20).
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L4L-136 On the first concurring PCP4 and clock time after TS02% goes true, flip-
flop A5Z10A resets and output Q goes false. As it goes false it clocks and sets
flip-flop A5Z10B (TS02A). Output TSO2A* goes false and enables NOR gate ALZ9A.
The gate output goes high and is applied to the reset input of flip-flop A5Z2A
(LDFF). Output TS02A goes true and enables NAND gate A5Z8C as inputs CRO2 and
CROL4 previously went true when the column register count reached 20. The gate
output goes low and is applied to NAND gate A5Z8B. The output of this gate goes
high and is applied to the set input of flip-flop A5Z2B (SCEF).

4-137 On the next clock, flip-flop LDFF resets and flip-flop SCEF sets. The
printer now enters the scan and print state.

L-138 Less Than 20 Printable Characters and Control Character. For less than 20
printable characters and a control character, the load data operation is as pre-
viously described, until receipt of a control character.

4-139  On receipt of a control character, CONT* goes low, and the reset input to
flip-flop TSO1 goes high.

4-140 On the next clock (2CLK) flip-flop TSO1 resets, and flip-flop TSO02 sets.
On the following clock (2CLK) flip-filop TS02 and the data register are reset.

L-1ln As previously described, flip-flop TS02A is clocked and set on the first
concurring PCP4 and clock time after TS02% goes true. NOR gate A5Z9A is enabled
and the reset input to flip-flop LDFF goes high.

L4-142  TSO2A* is now low and applied to NAND gate A5Z7C. Gate output SPSE goes
high and enables NAND gate A5Z8A. The gate output goes low and is applied to NAND
gate A5Z8B. The output of this gate goes high and is applied to the set input of
flip-flop SCEF.

L4-143  On the next clock, flip-flop LDFF resets and flip-flop SCEF sets. The
printer now enters the scan and print state.

L-144  Control Character Only. The user system transmits the control character,
and the printer format control decodes determine if it is a PF, FF, or CR command.

L4-145 As previously described, all received characters are simultaneously applied
to the data register and the format control logic (figure 6-9). Receiver outputs
REC1 thru REC7 are applied to format control receivers Z5C, z11p, zi11B, Z5A, Z11C,
Z5D, and Z11A, respectively. The outputs of these receivers are REC1#* thru REC7*,
and a combination of these and the REC1 thru REC7 signals are applied to format
control decodes Z1 (PF), z2 (FF), and Z3 (CR). The output of each decode goes low
only when its respective control character code is received.

L-146 PF Command (See figure 6-=9). If the transmitted control character is a
PF command, the input to the format control receivers is as follows:

0
1

1l

REC1
REC2
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REC3 = 0
RECL = 1
REC5 = 0
REC6 = 0
REC7 = 0

L-147 The REC1 thru REC7 signals are inverted and the input to decode Z1 is as
follows:

REC1* =1
REC2 =1
REC3~ = 1
RECLH =1
REC5* = 1
REC6* = 1
RECT* = 1

L-148 On receipt of DATA STROBE, STRB goes high and enables Z1. Decodes Z2 and
Z3 remain disabled when Z1 is enabled since the inputs to neither one are all true
at this time. The output of Z1 goes low and presets flip-flop LFFF. Output LFFF*
goes false and is applied to NAND gate Z12B. Gate output PFCM goes high, and is
applied to NAND gate Z19A and NOR gate Z17D. CONT* goes low and disables the pre=-
set input to flip-flop DIBF. CONT* is inverted by Z13B and CONT is applied to NOR
gate ALZ9B.

+=149 On the next clock (2CLK) after CONT* goes low, flip-flop TSO1 resets, and
flip-flop TS02 sets. Since DIBF* is true, NAND gate A3Z5B is enabled, and the
gate output goes low. It is applied to NAND gate A3Z5C, whose output goes high
and is inverted by A3Z6D. Signal CRRS* goes low and clears column register flip-
flops CROO thru CROL4.

L-150 On the following clock (2CLK) flip=-flop TSO2 and the data register are
reset.

L-151 Flip-flop TSO2A sets on the first concurring PCP4 and clock times after
TS02% goes true, and SPSE and the reset input to flip-flop LDFF both go high.

L-152 With inputs PFCM and DIBF* already true, SPSE enables NAND gate A4LZ19A.
The gate output goes low, is applied to NAND gate ALZ1L4A, and the set input to
flip-flop A4Z9A (MPEF) goes high.

L-153 On the next clock, flip-flop LDFF resets and flip-flop MPEF sets. The
printer now enters the paper advance state.

L-154 FF_Command (see figure 6-9). |If the transmitted control character is a
FF command, decode Z2 is enabled by STRB and decodes Z1 and Z3 remain disabled.
The output of Z2 goes low, presets flip-flop FFFF, and output FFFF* goes false.
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FFFF* is applied to NAND gate Z12B, and PFCM goes high. The operation that follows
is as previously described for a PF command.

Lo PN [ (P PN i
4=-155 CR Command (see Tigure 5 n\ 1f the transmitted control character is 2

CR command, decode Z3 is enabled by STRB and decodes Z1 and Z2 remain disabled.
The output of Z3 goes low, presets flip-flop CRFF and output CRFF goes true. CRFF
is applied to NAND gate Z19B. It is also supplied to NOR gate Z17D and CONT* goes
low.

L-156 On the next clock (2CLK), flip-flop TSOl resets, flip-flop TS02 sets,
CRRS* goes low, and the column register is cleared.

L-157  On the following clock (2CLK), flip-flop TSO2 and the data register are
reset.

L-158 Flip-flop TSO2A sets on the first concurring PCPh4 and clock time after
TS02*% goes true. The reset input to flip-flop LDFF goes high and NAND gate Z198
is enabled by TS02A. The gate output goes low, is applied to NAND gate Z5B and
the set input to flip=-flop ZCEF goes high.

L-159 On the next clock, flip-flop LDFF resets, and flip-flop ZCEF sets. The
printer now enters the zone change state.

L-160 Scan and Print State

L-161 In the scan and print state, the printer initiates scan cycles in which
each character in memory is compared with the current output of the character
counter. The character counter output corresponds to the drum character which is
adjacent to the print station during the scan cycle. All characters which compare
are erased from memory and simultaneously printed prior to the start of the next
scan cycle. The sequence is repeated until all characters in memory are compared,
erased, and printed. See figure 4-18 for a flow and timing diagram of the scan
and print state.

L-162 SCAN AND PRINT OPERATION. Timing for the scan and print operation, as
well as for the paper advance and zone change operations, is provided by printer
clock pulses (time slot decode) PCP1 thru PCP4 (figure 6-11). The time slot
decode pulses are derived from clock pulse ICLK and continually generated by flip-
flops PCT, ODD and EVEN. See figure 4-19 for a timing diagram of the PCPl through
PCPL generation.

L-163 When flip-flop SCEF sets, the printer enters the scan and print state and
the operation starts if SCEF and TSO2A remain high.

L-164 Each of the memory shift registers contain 25 or 32 bit locations depend-
ing upon printer use of the AM-=10 (25 character) or the AM-21 (32 character) mem-
ory circuit card (figure 4-20). The first character to be stored in memory enters
the highest bit location (25 or 32) and is shifted down one location each time a
character is stored. It is necessary that bit location | be occupied when the
scan and compare operation begins, as the characters are shifted out of memory
into the data register and back into memory if a compare does not occur., Since
only a maximum of 20 characters can be received and stored, it is obvious that bit
location | will not be occupied at this time, unless additional shifts are made
prior to the start of the scan and compare operation. This is accomplished in the
25 character memory or the 32 character memory in the sequence that follows.
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Figure 4-19. Time Slot Decode Timing Diagram

L-165  25-CHARACTER MEMORY (figure 6-6). At PCP3 and clock time, NAND gate A5Z158
(figure 6-10) is enabled, memory strobe MSTR goes high, the data stored in memory
shifts one location, and MSTR goes low,

L-166 At PCP4 time NAND gate A3ZLA (figure 6-8) is enabled, raising ADVC, and
the column register is clocked and advanced one count when ADVC drops. This
sequence is repeated until the column register reaches a count of 24,

L-167 At count 24, flip-flops CROO, CROI, and CRO2 are reset and CRO3 and CROL
are set, enabling NAND gate A5Z7B. Gate output CR2L* goes low, and CRTC (column
register top count) goes high. CR2L* is applied to NAND gates A3Z2B and Z3Z2C.
The gate outputs go high and are applied to the set and reset inputs of flip-flops
CRO3 and CROL. CRTC is applied to the set input of flip-flop A52138 (SCFF),
inverted by A5Z3C and applied to NOR gate A5Z9C. On the following PCP3 and clock
time, the data in memory shifts again and the first character stored in memory

is now in bit location 1 (figure 4-20).

L-168 32 CHARACTER MEMORY (figure 6-6a). NAND gate A5Z15B (figure 6-10a) is
enabled, memory strobe MSTR goes high, the data stored in memory shifts one loca-
tion, and MSTR goes low.

L-168a At PCPL time NAND gate A3ZLA (figure 6-8) is enabled, raising ADVC, and
the column register is clocked and advanced one count when ADVC drops. This
sequence is repeated until the column register reaches a count of 31.
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DATA REG DATA REG
DRO1— DY T D o o o  x L x ] x] x| o x] MEmI*
DRO2 —b ( x| x| x| x| x ] x]Ox x] xDx] x] x xd x I D x x x| x| Mema*
DRO3—¥ 2 x| x| x ] xd x| x| x] x| x| x| x| x ] x fx] x| x| x] x| x| MEM3*
DRO4 —p YT T oo o o o U x T x| x [ x| x| Mema*
DROS5 — ({ XEXEXEx] x| x) x| x] x| x| x| x| x| x| x| x| x| x| x| MEMs*
DRO6 — %2 x| x [ x{x]xxxE x]xDx] x] x ] xx x ] x ] x Tx x| x] meme*
DRO7 (L DX X D o] ] U x x ) x IxT X Xx ] memz*

25=%——21201918 171615141312 1110 9 8 7 6 5 4 3 2 1

32=s—tk—=—3 ]

- MEMORY (BIT) LOCATIONS .

NOTE: X = CHARACTER BIT
* = Locatlons 21 thru 25 for 25-Character Memory (Unloaded)
*% = Leocations 21 thru i “or 32-=-Character Memcry (Unlcaded)

Figure 4-20. Character Buffer Memory Loaded

L-168b At count 31, flip-flops CROO, CRO!, and CRO2 are set and, with Mod 32
(figure 6-10) set high, enable NAND gate ZI. CRTC (column register tap count)
goes high. CRTC is applied to the set input of flip-flop A5Z133 (SCFF), inverted
by A5Z3C, and applied to NOR gate A5Z9C. On the following PCP3 and clock time,
the data in memory shifts again and the first character stored in memory is now
in bit location 1 (figure 4-20).

L-169  On the rise of PCPL, the reset input to flip-flop SCEF goes high. At PCPL
and clock time, flip-flop SCFF sets and flip-flops SCEF, CR03, and CROL reset.

The column register is now completely reset, and the scan operation begins on
receipt of character clock signal CHCK:,

4-170  Character Clock Fan-Out (Figure 6-14). Magnetic pickup A2ATPUI monitors
the drum code wheel and generates sinusoidal pulse CHPO for each character on the
drum. CHPO is applied to the inverting input of differential comparator Z301A
which functions as a detector and waveshaper.

L-171 A fixed threshold voltage of 2 to 3 volts, set by the feedback and input
resistors on the noninverting input of Z301A, separates valid CHPO pulses from
noise or other extraneous pulses. During the duration of CHPO, the fixed output

of Z301A goes low and is inverted by Z6f. The inverter output, a logic level
square-wave pulse, is applied to adjustable delay circuit Q1-Q4, which determines
the hammer firing time. The output of the delay circuit is inverted by Z3C and
inverter output CHCK* is applied to a fan-out consisting of inverter Z1B, and NAND
gates ZIA, ZI1C, and ZID, which produce character clocks CHCKI thru CHCKL. CHCKL4

is the character counter clock input, and CHCK!, CHCK2, and CHCK3 are enable inputs
to the hammer drivers.

L-172 CHCK* goes low every 535 microseconds and remains low for 2 microseconds,
If ONLINE is high at that time, CHCKI, CHCK2, and CHCK3 go high for 2 microseconds
and then drop. If ONLINE goes low, CHCKI1, CHCK2, and CHCK3 are inhibited and
remain high, disabling the hammer drivers.

L-4)
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4L-173  Character Clock Sync (Figure 6-7). When CHCK* goes low, flip-flop Z5A is
preset and the clock input to flip-flop Z5B (CCSN) goes high. At PCPL and clock
Lime, flip-flop Z5A resets and flip-flop CCSN sets, Output CCSN goes high, is
applied to NAND gate A5Z1L4B and enables NAND gate A6Z8C. On the rise of the fol-
lowing clock, NAND gate A6Z16D is enabled and SHFT* goes low.

L-174  SHFT* is applied to data register (figure 6-8) NAND gate Z6A, and NOR gates
ziLp, z78B, Z7C, Z178, ZI7A, Z17C, and Z17D. An additional input to each NOR gate
is memory output MEMI* thru MEM7%, respectively.

4-175 The buffered memory outputs are an inverted form of the data entered into
memory. Assuming character 0, as previously described, was the first character
entered into memory, it is now the first character to be shifted out of memory
into the data register for comparison. The memory outputs are as follows:

MEMI* = 0 (LSB)
MEM2% = 0
MEM3% = 0
MEMLE: = 0
MEMG# = |
MEM6* = 1
MEM7% = O

L-176 The set inputs to data register flip-flops DRO1, DR0O2, DRO3, DROL, and
DRO7 go high. With SHFT* low, the output of NAND gate Z6A goes high, NOR gate
Z18B goes low, and inverter Z13A goes low on the rise of 2CLK. Signal CLK then
goes high and on the fall of 2CLK, CLK goes low and the data register flip-flops
set. The data register again contains the character code for 0 as follows:

DRO1 1 (LSB)
DRO2 = 1
DRO3 = 1
DROL = 1
DRO5S
DRO6
DRO7

Il

0
0

]

L-177 At the time that the set inputs to the data register flip-flops go high,
the set input to flip-flop A5Z13A (PCFF) also goes high and at the next clock,
which concurs with 2CLK, flip-flop PCFF sets. Thus the data register and flip-
flop PCFF are set in one PCPI time. At PCP2 time flip-flop CCSN resets and CCSN
goes low.

L-178 The character in the data register is now checked by the nonprintable code
detector and compared in the comparator against the character counter output.

-1y
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L-179  Nonprintable Code Detector (Figure 6-7). For character 0, the data
register outputs to the detector are:

DRO6* = 1
DRO7* = O
DRO6 = 0
DRO7 = 1

Since one input to each AND gate is low, the inputs to the NOR gate are low and
LEGAL goes high. As it is PCP2 time, the output of NAND gate A5Z15C goes low, is
inverted, and applied to the set input of flip-flop DIBF. On the next clock,
fiip-fiop DIBF sets.

4-180 If the character checked is nonprintable, LEGAL goes low and is applied to
inverter Z13B in the data register (figure 6-8). Inverter Z13B goes high, NOR
gate Z14B goes low, and as NAND gate Z6B is also low at this time, NOR gate Z18C
goes high. NOR gate Z18B goes low and on the rise of 2CLK, CLK goes high. With
SHFT* high, all reset inputs to the data register flip-flops are high. On the

fall of 2CLK, CLK goes low and the flip-flops are reset. At this time a zero is
shifted into the hammer driver register. At PCP3 and clock time, MSTR goes high,
enters a zero into memory location 25, shifts the memory and places the second
character in location 1. At PCP4 time, NAND gate A3Z4C is enabled, ADVC goes high,
and the column register advances to count 1 when ADVC drops.

L-181 At the time the character is checked by the detector it is also simulta-
neously entered into the comparator for comparison to the current output of the
character counter,

L-182 Comparator (Figure 6-7). The data register and character counter outputs
are entered into the comparator in complementary pairs. |f the drum character
currently at the print station and the character in the data register are the
same, a match occurs and comparator output COMP%* goes low.

L-183 As the first character in the description is 0, assume that the character
counter output is also the code for 0. The complementary pairs entered into the
comparator at PCP2 time are shown in table L-l,

L-18L  As each AND gate has one input low, their outputs are low and the outputs
of gates 798, Z10B, Z10A, Z11B, Z11A, Z12B, and Z12A are high. Since the printer
is not in the master clear state, all inputs to NAND gate Z15 are high and COMP*
goes low. In the master clear state MC1* goes low and inhibits the comparator
output,

L-185 COMP* is applied to inverter A15Z4A and COMP goes high. COMP is applied
to the set input of hammer register flip-flop 20, and NOR gate A3Z14B. COMP* is
applied to the reset input of flip-flop 20.

L-186  Hammer driver strobe HDST (figure 6-10) is now high, and on the rise of
the clock, HDST* (figure 6-14) goes low and hammer register strobes HDST1 thru
HDST6 go high. On the fall of the clock, HDST1 thru HDST6 go low, strobe the
hammer register, and set flip-flop 20. At the same time, the data register is
reset in the manner previously described for a nonprintable character.

4-L3
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Table 4-4, Example of DR and CC Complementary Pairs

Data Register Character Counter
DRCYT - 1 CCotx = 0
DRO1* = 0 ccolr =1
DRO2 =1 CCO2*x = O
DRO2* = 0 ccoz2 =1
DRO3 =1 CCO3* =0
DRO3* = 0 cco3 =1
DRO4 =1 CCOL*x = O
DRO4* = O ccok =1
DRO5 =0 CCO5* = 1
DRO5* = 1 cCo5 =0
DRO6 =0 CCO6* = 1
DRO6* = 1 cco6 =0
DRO7 =1 CCO7* =0
DRO7* = O cco7 =1

L-187 At PCP3 and clock time, MSTR goes high, enters a zero into memory location
25, shifts the memory and places the second character in location 1.

4-188 At PCP4 time, NAND gate A3Z4C is enabled, ADVC goes high, and the column
register advances to count 1 when ADVC drops.

L-189 If the character counter output is a code other than the one in the data
register, a match does not occur and COMP stays low. A zero is shifted into the
hammer register and the character in the data register is returned to memory loca-
tion 25 and another character shifted into location 1.

4-190 Each character stored in memory is scanned and compared to the same drum
character in the manner described in the preceding paragraphs. Each time a com-
parison occurs, the flip=flop in the hammer register corresponding to that charac-
ter position is set. |t requires only 80 microseconds to scan 20 characters.

When CHCK* again goes low, 535 microseconds later, it fires those hammers whose
respective hammer register flip-flops have been set, and prints those column
positions. Another scan and print operation is initiated and any remaining char-
acters in memory are compared to the next character counter output.

L-191 Character Counter (Figure 6=7). During each scan cycle, the character
counter provides the comparator with the code of the drum character currently
entering the print station. Each character stored in memory is compared to it,
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and if identical, printed. As each succeeding drum character enters the print
station it increments the counter and initiates a scan cycle. During each scan,
characters remaining in memory are compared and printed if identical. The sequence
of scan, compare, and print is repeated until the memory is cleared and all char-
acters are printed.

L-192 The drum contains 64 characters, each one appearing in a continuous row
80 columns wide across the surface of the drum. As the drum revolves, magnetic
pickup A2A1PUl generates 64 CHPO pulses during one complete revolution, or each
time a character row enters the print station. Thus, character clock CHCK4 is
generated each time and applied to gate Z9A, NAND gates Z13D and Z13A, and the
clock input of flip-flop CCO1 (LSB).

L4-193 Magnetic pickup A2A1PU2 monitors the index code wheel and generates one
sinusoidal INPO pulse for each complete drum revolution. INPO is applied to the
inverting input of differential comparator Z201A (figure 6-14) which functions as
a detector and waveshaper.

L-194 A fixed threshold voltage of 1 to 1.5 volts, set by the feedback and

input resistors on the noninverting input of Z201A, separates valid INPO pulses
from noise or other extraneous pulses. During the duration of INPO, the fixed out-
put of Z201A goes low and is inverted by Z6B. Inverter output CIND, a logic level
squarewave pulse, is also applied to gate Z9A.

L-195 The relationship between input character code, drum row position, and
character counter output is shown in table 4-5,

L-196 Since the input code for printable characters ranges from 32 co 95 (SPACE
is considered a printable character), it is necessary to preset the character
counter to 32 at the start of a drum revolution, and count up to 95 during one
complete revolution. The positioning of the index code wheel ensures that index
pulse CIND goes high prior to the 63rd CHCKA4 pulse. As it does, the output of
inverter Z13C goes high and is applied to the clock input of flip-flop LISN.

CIND goes low after the 63rd CHCK4 pulse and flip-flop LISN is clocked and set.
Output LISN goes true and is applied to gate Z9A and NAND gates Z13D and Z13A.

When the 64th CHCKL4 pulse goes high, it enables gate Z9A and NAND gates Z13D and
Z13A. The clock input to flip=flop LISN again goes high and gate outputs CCR1 and
CCRZ go low, clearing flip-flops CCO1, CCO2, CCO3, CCO4, CCO5, and CCO7. Flip=flop
CC06 presets and the counter goes to count 32. When the 6L4th CHCKL pulse goes low,
flip=flop LISN is clocked and reset. The timing for this sequence is shown in
figure 4-21.

Table 4-5. Code/Character Relationship

Input Character
Row
Decimal D rum On Character
Code Character Drum Counter Remarks
0-9 - - - Nonprintable
10 - - - PF Command = Nonprintable

=45
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Table 4-5. Code/Character Relationship (Continued)

Input Character Row

Decimal Drum On Character

Code Character D rum Counter Remarks
(R - - - Nonprintable

12 - - - FF Command - Nonprintable
13 - - - CR Command - Nonprintable
14-31 - - - Nonprintable

32 SPACE 1t 32 Inhibit Print

33 | 2 33 Printable Character
3l I 3 3l

35 # L 35 A

36 $ 5 36

37 % 6 37

38 & 7 38

39 : 8 39

4o ( 9 Lo

L1 ) 10 L1

L2 * 11 L2

L3 + 12 43

Lh , 13 L4

45 - 14 L5

L6 . 15 Lo

L7 / 16 L7

48 ] 17 L3

49 1 18 4Lg

50 2 19 50

51 3 20 51

52 L 21 52

53 5 22 53

5L 6 23 54

55 7 24 55

56 8 25 56

57 9 26 57

58 : 27 58

59 > 28 59

60 < 29 60

61 = 30 61

62 > 31 62

63 ? 32 63

64 @ 33 6L

65 A 34 65

66 B 35 66 v

67 C 36 67

68 D 37 68 Printable Character

*The drum character £ in row 1

is inhibited by the SPACE code.

L-L46
(STD)
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Table 4-5. Code/Character Relationship (Continued)

lnput Character
. Row
Decimal Drum On Character
Code Character Drum Counter Remarks
69 E 38 69 Printable Character
70 F 39 70 A
71 G 4o 71
72 H 41 72
73 I 42 73
74 J 43 74
75 K Ly 75
76 L 45 76
77 M 46 77
78 N Ly 78
79 0 L8 79
80 P 49 80
81 Q 50 81
82 R 51 82
83 S 52 83
84 T 53 84
85 U 5k 85
86 v 55 86
87 W 56 87
88 X 57 88
89 Y 58 89
90 z 59 90
91 C 60 91
92 104 61 92
93 J 62 93
94 A 63 9L
95 Q 6L 95 Printable Character
96-127 - - - Nonprintable
L-197 Each time a character row passes the print station, as the drum revolves,

CHCK* initiates a new'scan cycle and CHCK4 increments the counter one count. At
count 79 (character 0) the first comparison is made and hammer register flip-flop
20 is set. One by one, the remaining characters in memory are compared for code

79 and if comparisons are made, their respective hammer register flip-flops are set.
The next CHCK4 increments the counter to 80 and CHCKI thru CHCK3 fire those hammers
whose respective hammer register flip-flops have been set. |In this manner, all
columns containing the character 0 are printed simultaneously.

L-198 Each time the counter is incremented, another scan cycle is initiated and
all comparisons are printed. The count continues to 95 (64th row), the counter
resets to 32, and the operation described is repeated until all characters in
memory are printed.

L7
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Figure 4=21. Character Counter Reset Timing Diagram

4-199 Hammer Register and Driver (Figure 6=27). The hammer register is a 20-bit
shift register, formed by five hammer driver AH-10 cards, which is initially
cleared by HDCL* during the master clear state. In the scan and print state, the
contents of the register shift during each character scan when strobes HDST1 thru
HDST5 go low.

L4L-200 The first time the contents of the data register and character counter
compare, COMP goes high, and flip-flop 20 sets when HDST1 goes low at PCP2 and
clock time. After the next character scan, flip=flop 19 sets and flip-flop 20
either sets if there was a comparison or resets if there was not. As each char=-
acter is scanned, the contents of the register shifts.

L-201 Assuming two comparisons were made during a scan cycle, the first and
tenth characters, only flip=flops 1 and 10 are set at completion of the cycle.

When CHCK* goes low, CHCK2 and CHCK3 go high, enabling NAND gates A20Z3C and
A2273D,

4-202 The following description of hammer driver operation applies to all
drivers. See figure 6=17 for the circuitry involved.

L-L8
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L-203 When gate Z3C goes low, it triggers single-shot Q1/Q2. The single-shot
output is 2 microseconds wide, as determined by the duration of CHCK¥., The single-
shot output couples through transistor Q3 and turns on Darlington pair Q4 and Q5
for 1.5 milliseconds. Resistor R10 provides linear feedback to Q3 and ensures a
constant current at the output of Q5. Assuming zone 1 is being printed, zone con-
trol signals ZC1K goes low and ZC1G goes high which triggers SCR ALQ1 (figure

4-22) and puts +65v on one side of hammer coils 1 thru 20. To energize the hammers
the opposite side of each coil must be returned to ground. The hammer drivers,
essentially switches, act as current sinks when turned on at CHCK¥* time, and a
current pulse of 1.8 amperes is supplied to each hammer for 1.5 milliseconds.

L-204  Since in our description only flip-flops 1 and 10 are set, only hammers 1
and 10 fire at CHCK* time. At PCP4 and clock time following CHCK¥*, CCSN goes high
and is inverted by A9Z5A thru A9Z5D, and A9Z6A. Outputs HDRSI* thru HDRS5% go low,
clearing flip-flops 1 and 10.

4-205 The column register advances one count for each character scanned. At
count 19, if memory still contains characters, the reset inputs to flip-flops DIBF,
PCFF, and SCFF go true, and the set input to flip-flop SCEF goes true. At PCPL

and clock time, flip-flops DIBF, PCFF, and SCFF reset. Flip-flop SCEF sets, ini-
tiating another scan and print cycle.

L-206 The scan and print cycle repeats until all characters in memory are com-
pared, erased, and printed. When the last character is printed, a final scan is
initiated. Since the memory now contains all zeros, COMP and LEGAL remain low and
flip-flop DIBF does not set. At column register count 19, the printer determines
if it must execute a paper feed command or zone change.

L-207 If a PF or FF command had been received with the input data, paper feed
command PFCM will be high and PFCM* low. The output of end of scan decode NAND
gate Z18B (figure 6-9), goes low, enables NOR gate Z17C, and the set input to
flip-flop MPEF goes true. The reset inputs to flip-flops SCFF and PCFF also go
true. At PCP4 and clock time, flip-flops SCFF and PCFF reset and flip-flop MPEF
sets. The printer now enters the paper advance state.

4-208 I f PFCM is not high at count 19, then NOR gate Z17A is enabled by the out-
put of gate Z18B and the set input to flip-flop ZCEF goes true. The reset inputs
to flip-flops SCFF and PCFF also go true. At PCP4 and clock time, flip-flops SCFF
and PCFF reset and flip-flop ZCEF sets. The printer now enters the zone change
state.

L-209  Paper Advance State

L-210 In the paper advance state, the printer executes a PF or FF command, clears
the column register, and raises DEMAND LINE to request new data. See figure 4-23
for a flow and timing diagram of the paper advance state.

L-49
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L-211 PAPER ADVANCE OPERATION (Figure 6-9). If a PF command is to be executed,
flip-flop LFFF is preset by the output of decode Z1, as previously described and
flip-flop MPEF is set, At PCP1 time, NAND gates Z15C and Z8B are enabled and the
reset inputs to flip=-flops LFFF and MPEF go true. Reset input MPEF(K) enables
NOR gates Z16A and Z16B and signals ZCRS*, MPLD*, and CRRS1%, all go low. CRRS1*
is applied to column register NAND gate Z5C (figure 6-8), which goes high and is
inverted by Z6D. The inverter output, CRRS*, clears the column register. MPLD*
is applied to NAND gates A6Z9C and A5Z7A. The set inputs to flip-flops DLFF and
LDFF go true. ZCRS* clears the zone control flip-flops, and starts a 2.2-milli~-
second delay which drops HDSS* and disables NAND gate Z15B. This allows the
hammers sufficient time to strike the paper before paper advances.

L-212 At PCP1, clock and 2CLK time, flip-flops LFFF and MPEF reset, flip-flops
PAFF, DLFF, and LDFF set, and flip~flop RCFF presets. When flip-flop DLFF sets,
signal DEML goes high, DEMAND LINE is raised, and new data can be accepted by the
printer.

4-213  When flip-flop PAFF sets, output PAFF goes true and is applied to NAND

gate Z158. When 1.3 milliseconds have elapsed, HDSS* goes high, enabling NAND

gate Z15B and output PF¥* goes low, to initiate paper advance as previously described.
Zone control is also reset to zone 1 at the end of the delay time.

L=214  When flip-flop RCFF presets, output RCFF* goes false, inhibits NAND gate
Z14B, and prevents flip=flop PCFF from being set during paper advance.

L4=215 To advance paper more than one line after completion of a scan and print
operation, it is necessary that the first character received after DEMAND LINE is
raised, be a PF command. |f this occurs, flip-flops LFFF and MPEF are set, as
previously described in the load data operation for control character only.

4-216  During execution of the first PF command, flip-flop LFFF presets on receipt
of the second PF command. PFCM goes high, enables NAND gate Z19A, and the set
input to flip-flop MPEF goes high. On the next clock, flip=-flop MPEF sets, and
output MPEF* goes false, disabling NAND gate Z18A. The reset input remains false
and flip-fiop PAFF does not reset on completion of the first line advance. Since
PAFF remains true, PF* stays low, and the paper continues to advance another line,

4-217  Line Strobe Sync (Figure 6-11). Magnetic pickup A2A3PUl monitors the line
strobe code wheel and generates one sinusoidal LNSTPO pulse each time the paper
advances one line. LNSTPO is applied to the inverting input of differential com-
parator Z101A (figure 6-14) which functions as a detector and waveshaper. A fixed
threshold voltage of 50 to 120 millivoits, set by the feedback and input resistors
on the noninverting input of Z101A, separates valid LNSTPO pulses from noise or
other extraneous pulses. During the duration of LNSTPO, the fixed output of Z101A
goes low and is inverted by Z6A. Inverter output LNST, a logic level squarewave
pulse, is applied to the clock input of flip~flop LSFF.

4-218  On completion of a PF command flip-flop LSFF sets and output LSFF goes
true. On the next clock, flip~flop LSF2 sets, output LSF2 goes true, enables NOR
gate Z11B and flip-flop LSFF is cleared. LSF2 also enables NAND gate A9Z1C. The
gate output is applied to inverter A9Z6D and LSF2CM is applied to NAND gate ALZ19C.
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L-219  When a PF command is not followed by another, flip-flop PAFF normally re-

sets on the clock after LSF2 goes true. |f a successive PF command is given, flip-
flop MPEF is set, as previously described, and when LSF2 goes high on completion of
the first line advance, flip-flop PAFF does not reset but NAND gate Z19C is enabled.
Gate output FFLS* goes low and the reset input to flip-flops LFFF and MPEF go true.

4-220  On the next clock, flip-flops LFFF and MPEF reset. When LSF2 goes high on
completion of the second line advance, NAND gate Z18A is enabled, and gate output

PAFF(K)* goes low. When PAFF(K)* goes low the reset input to flip-flop PAFF goes

true, and the set input to delay counter flip-flop DCCF goes true.

L-221  On the next clock, flip-flop PAFF resets, and flip-flop DCCF sets, dis-
abling NAND gate Z15B. Output DCCF goes true, and is applied to the delay counter.
See figure 4-24 for a diagram of the line strobe sync timing.

L-222  Delay Counter (Figure 6-7). On completion of the paper advance operation,
the delay counter initiates a 26-millisecond delay which keeps NAND gate Z15B dis-
abled and prevents another paper advance during that time. Due to the large amount
of power required to start and stop the paper feed motor, the delay between paper
advances is necessary to prevent overheating of the motor. See figure 4-25 for a
delay counter timing diagram.

4-223  The counter is initially cleared by flip-flop DCCF being reset. When flip-
flop DCCF sets, output DCCF goes true and is applied to NAND gate Z14D. The gate
is enabled when CCSN goes high, and the clock input to flip-flop DCO1 goes high.
When CCSN goes low, flip-flop DCO1 is clocked and set. The counter is incremented
one count for each succeeding CCSN pulse,

L-224 At count 16, flip-flop DCO5 is set and output DCO5% goes false. DCO5* is
applied to recovery reset NAND gate Z4B (figure 6-14) and output RCRS goes true.
RCRS is applied to the reset input of flip-flop RCFF. On the next clock, flip-
flop RCFF resets and flip-flop PCFF is no longer inhibited.

L-225 At count 48 flip-flops DCO5 and DC06 are set and outputs DCO5 and DCO6 go
true, enabling NAND gate Z13B. Output DCTC* goes low, is applied to delay counter
logic NAND gate Z14D (figure 6-9) and the reset input to flip-flop DCCF goes true.
On the next clock, flip-flop DCCF resets, the delay counter is cleared, and paper
feed is no longer inhibited.

L-226 Execution of a FF command is basically the same operation as described for

a PF command. Flip-flop FFFF is preset by the output of decode Z2, as previously
described and flip-flop MPEF is set, CRSS1%* gans low but NAND gate ZI13A is inhibited

by the ou*put of NOR gate Z16D and MPLD%¥ remains high. CRRSI* is applied to NAND gate
Z7A (figure 6-10) and the set input to flip-flop LDFF goes high. The column register
is cleared, and at PCPl1, clock and 2CLK time, flip-flop MPEF resets, flip-flops PAFF
and LDFF set, and flip-flop RCFF presets. PF* goes low anc paper advance is initiated.
With FFFF and DIBF* both high, the output of NAND gate Z8D goes low, disabling NAND
gate Z18A, and inhibiting the reset of flip~flop PAFF when LSF2 goes high. The paper
continues to advance, top-of-form cam switch is actuated and CAM goes true. On the
next clock flip-flop FFFF resets and FFFF goes low, enabling NAND gate Z8D. The paper
advances to the third line of the next form, releases the cam switch, and CAM* goes
true. When LSF2 and LSF2CM go high, NAND gates Z18A and Z19C are enabled. FFLS* goes
low, ZCRS* goes low, initiating the reset to zone 1. The output ¢f gate Z16D goes high,
enables gate Z13A and MPLD* goes low, At clock and 2CLK clock time, flip-flop PAFF re-
sets, and flip-flops LDFF and DLFF set. The DEMAND LINE is raised and the 26 milli-
second delay is initiated. The completion of the operation is now as described for a

PF command.
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L-227 Zone Change State

4.228 In the zone change state the printer switches the hammer excitation to the
next zone to be printed, or back to zone 1 after a PF, CR, or FF command is exe-
cuted. See figure 4-26 for a flow and timing diagram of the zone change state.

4-229  ZONE CHANGE OPERATION (Figure 6-9). Assuming four zones are to be printed
and zone 1 is now completed, flip-flop ZCEF is set, as previously described, and
output ZCEF* goes false. ZCEF* is inverted by Z20A and on the rise of PCP1, NAND
gate Z15A is enabled and ZCAV¥* goes low. ZCAV* is inverted by 213D and ZCAV goes
high. ZCAV* is also applied to NAND gates Z20B, A5Z7A, and A6Z9C. The set inputs
to flip-flops DCCF, RCFF, LDFF, and DLFF go true. ZCAV is applied to NOR gate
Z16B, the reset input of flip-flop ZCEF, the set input of flip-flop A15Z5A (ZCFF)
and zone control AZ-18.

4L-230 Gate output CRRSI* is applied to column register NAND gate Z5C (figure 6-8)
and, as previously described, CRRS* goes low and clears the column register.

L-231 At PCP1, clock and 2CLK time, flip-flop ZCEF resets, and flip-flops ZCFF,
DCCF, RCFF, LDFF, and DLFF set. As previously described, the DEMAND LINE is raised,
print control flip-flop PCFF is inhibited, and the delay counter is enabled. Out-
put DCCF* is false, inhibiting NAND gate Z15A, and preventing another zone change
until flip-flop DCCF resets. This occurs after 26 milliseconds. The delay is
necessary to give the hammer excitation voltage time to recover, as it is dragged
down when the hammers fire. During the delay counter operation, output DCO4 goes
true at a count of 8 and NAND gate A15ZLC is enabled. RCRS goes true and is ap-
plied to the reset inputs of flip-flops ZCFF and RCFF. On the next clock, flip-
flops ZCFF and RCFF reset. Flip-flop PCFF is no longer inhibited. The delay is

not necessary if a PF, CR, or FF command, or option signal ZONE SELECT, is the first
character received after DEMAND LINE is raised. When this occurs, CONT goes high,
enables NAND gate A9ZLA, and output DCRS* goes low., DCRS* is applied to NAND gate
ALZ14D and the reset input to flip-flop DCCF goes high. On the next clock, flip-
flop DCCF resets and the delay counter is cleared. Thus the 26-millisecond delay

is cancelled and the command can be executed immediately.

L-232 Zone Control AZ-18 (Figure 6-16). In the master clear state, ZCRS*, MC2%,
and MC3* are low. Flip-flop ZLA is preset and flip-flops Z1A, Z1B, ZLB, Z5A, and
Z5B are cleared.

4-233  Since flip-flop ZLA is initially preset, output ZLAQ* goes false and is
applied to transistor Q1 of CKT 100. The inverted output of QI is applied to
transistor Q3 and appears high at point B (ZCIG) and low at point C (ZCIK). ZCIK
and ZCIG provide cathode and trigger potentials respectively, for SCR ALQ1,
switching +65v excitation to the hammers in zone 1. Transistor Q4 provides hold-
ing current for SCR Ah4Ql while it is turned on.

4-234 To initiate the change from zone 1 to zone 2, ZCAV goes high as previously
described. It is applied to the clock input of flip-flop Z1A and starts the 2,2-
millisecond one-shot and delay in CKT 500.

L-235 ZCAV goes low after 1 microsecond and flip-flop Z1A is clocked and set.
Output Z1AQ goes true and is applied to the clock input of flip-flop Z1B and
enables NAND gate Z2C. The gate output goes low, is inverted by Z22B, and the set
input to flip-flop Z4B goes true. NAND gate Z2D is disabled and the reset input
to flip-flop ZLA is true.
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L-236  When ZCAV is applied to CKT 500, the output at point G (HDSS) goes high
and the output at point H (ZCCK) remains low. HDSS remains high for 2.2 milli-
seconds and is applied to inverter A6Z16C. HDSS* goes low and inhibits NAND gate
ALZ15B, preventing a paper advance during zone change.

L-237 When 2.2 milliseconds has elapsed, HDSS goes low, and ZCCK goes high for
approximately 2 microseconds. When ZCCK drops, it clocks and sets flip-flop z4B
and resets flip-flop Z4A. ZC1K goes high, ZC1G goes low, the holding current is
removed and SCR ALQ1 is turned off. Output ZL4BQ* goes false and is applied to
CKT 200. The outputs of CKT 200 are ZC2K and ZC2G. ZC2K goes low and ZC2G goes
high, triggering SCR ALQ2 which switches +65v excitation to the zone 2 hammers.
A holding current is also applied to SCR ALQ2.

L-238 To initiate the change from zone 2 to zone 3, ZCAV goes high and starts
the 2.2-millisecond one-shot and delay. Flip-flop Z1A is clocked and reset when
ZCAV goes low and flip-flop Z1B is clocked and set when Z1AQ goes false. Output
Z1BQ goes true, disables NAND gate Z2C and enables NAND gate Z3D. The reset input
to flip-flop Z4B goes true, and the set input to flip-flop Z5A goes true, When
ZCCK goes low, it clocks and resets flip-flop Z4B and sets flip-flop Z5A. SCR
ALQ2 is cut off and the outputs of CKT 300 turn on SCR ALQ3, switching +65v exci-
tation to the zone 3 hammers.

L-239 To initiate the change from zone 3 to zone &, ZCAV goes high and starts
the 2.2-millisecond one-shot and delay. When ZCAV goes low, flip-flop Z1A is
clocked and set and output Z1AQ goes true. NAND gate Z3D is disabled and NAND
gate Z3C is enabled. The reset input to flip-flop Z5A goes true and the set input
to flip-flop Z58 goes true. When ZCCK goes low, it clocks and resets flip-flop
Z5h and sets flip-flop Z5B. SCR A4Q3 is cut off and the outputs of CKT 400 turn
on SCR ALQL, switching +65v excitation to the zone 4 hammers.

L-240 After the four zones have been printed and during the paper advance oper-
ation, ZCRS* goes low, clears flip-flops Z1A and Z1B, and starts the 2.2-milli-
second one-shot and delay. NAND gate Z3C is disabled and only NAND gate Z2D is
enabled. The reset input to flip-flop Z58 goes true, and the set input to flip~-
flop ZLA goes true. When ZCCK goes low, flip-flop Z5B resets and flip-flop Z4A
sets. The +65v excitation is switched back to the zone 1 hammers.

L2441 The zone change operation described is repeated for each complete line of
data. In a paper advance operation, zone control AZ-18 is always reset to zone 1.

L-242  CR COMMAND (Figure 6-9). |If a CR command is to be executed, flip-flop
CRFF is preset by the output of decode Z3 and flip-flop ZCEF is set. On the rise
of PCP1, NAND gate Z15A is enabled and ZCAV* goes low. The set inputs to flip-
flops DCCF, RCFF, LDFF, and DLFF go true. ZCAV goes high, enables NAND gate Z12D
and NOR gate Z16B. The reset inputs to flip-flops ZCEF and CRFF go true and the
set input to flip-flop ZCFF goes true. CRRSI* goes low and clears the column
register. ZCRS* goes low, clears zone control flip-flops Z1A and Z1B and starts
the 2.2-millisecond one-shot and delay.

L-243 At PCP1, clock and 2CLK time, flip-flops ZCEF and CRFF reset and flip-
flops ZCFF, DCCF, RCFF, LDFF, and DLFF set. DEMAND LINE is then raised, print
control flip-flop PCFF is inhibited, delay counter is enabled, and zone control
AZ-18 is reset to zone 1.
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L-244 OFF-LINE PRINTER OPERATION

L-245  The off-line printer operation consists only of advancing paper through use
of manual format control switches PAPER STEP and TOP OF FORM. In the event data
transmission is incomplete or interrupted, either switch can be used to initiate
the print cycle.

L-246 PAPER STEP SWITCH

L-247  The PAPER STEP switch is a momentary contact switch that advances paper
one line when pressed and released.

L4-2L8  Paper Step Operation (Figure 6-10)

L-249  Assuming power on, paper loaded, all interlocks satisfied, and printer off-
line, signal LF1 goes high when the PAPER STEP switch is pressed, and remains high
until the switch is released.

L-250 The switch outputs are applied to a debounce network consisting of NAND
gates Z6C and Z6D. When LF1 goes high, LF2 goes low and the output of gate Z6D
goes high. Output LFSW enables gate Z6C and LFSW* goes low. When LFSWk goes low,
the clock input to flip-flop LFEF goes high. Since it is initially cleared by
LDFF(J) during master clear operation, flip-flop LFEF is in the reset state at this
time. Set input RUN¥ is high and when switch PAPER STEP is released, the clock
falls and flip-flop LFEF sets. Output LFEF* goes low and is applied to NAND gates
Z7C and ALZBA. The set input to flip-flop LFFF and gate output SPSE go high. SPSE
is applied to NAND gate A4Z19A. On the next clock, flip-flop LFFF sets, output
LFFF* goes low, and PFCM goes high. PFCM enables gate A4LZ19A and the set input to
flip-flop MPEF goes high. On the next clock flip-flop MPEF sets and initiates the
paper advance operation.

L-251 TOP OF FORM SWITCH

L4-252  The TOP OF FORM switch is a momentary contact switch that advances tractors
to the top-of-form position when pressed and released.

L4-253  Top-0f-Form Operation (Figure 6-10)

\
L-254  The TOP OF FORM switch advances tractors to top-of-form position with drum !
gate open or closed, and with or without paper loaded.

4-255 DRUM GATE OPEN. When power is initially applied, input RDY at inverter
A9Z6B is low. Inverter output RDY* is delayed by resistor A9R2 and capacitor A9C2

from going high for 47 milliseconds. RDY* thus remains low long enough to clear
manual form feed flip-flop A15Z58 (PF2). It then goes high and remains high until
all interlocks are satisfied. Assuming power on, only power and paper feed motor

interlocks satisfied, and printer off-line, signal FF1 goes high when TOP OF FORM
switch is pressed, and remains high until the switch is released.

4-256  The switch outputs are applied to a debounce network consisting of NAND
gates Z6A and Z6B. When FF1 goes high, FF2 goes low and the output of gate Z6A

goes high. Output FFSW enables gate Z6B and FFSW& goes low. FFSW* is applied to
NAND gates ‘A9Z2A and A9Z1D. The output of gate A9Z2A goes high, is inverted by
A9Z6C, and flip-flop A9Z9B presets. Output FFCL of gate A9Z1D also goes high,and is
applied to the clock input of flip-flop PF2.
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L-257 When switch TOP OF FORM is released, the clock falls, flip-flop PFZ sets,
and output PF2 is applied to NAND gate A9Z2D. Output PF2% goes low, energizes
paper feed control, and the tractors advance towards top-of-form. As the tractors
advance, the top-of-form cam switch is actuated and signal CAMSW goes high.

4L-258 The top-of-form cam switch outputs are applied to a debounce network con-
sisting of NAND gates A9Z1A and A9Z1B. When CAMSW goes high, CAMSW¥ goes low and
output CAM of gate ASZ1A goes high. CAM is applied to the clock input of flip-flop
A9Z9B and also enables gate A9Z1B. CAM¥ goes low, disabling NAND gate A9Z1C. When
the tractors reach top-of-form, releasing the cam switch, CAM goes low, and flip~-
flop A9Z9B resets. Output A9Z9BQ* goes high and is applied to NAND gate A9Z3B.
Line strobe signal LNST now goes high and enables gate A9Z2D. Output LNSTPF2% is
inverted by A9Z5E and gate A9Z3B is enabled by LNSTPF2. FFCL again goes high, and
when LNST goes low, FFCL drops and flip-flop PF2 resets and paper feed control is
deenergized. When all interlocks are satisfied and RDY goes high, RDY* goes low,
flip-flop A9Z9B presets and gate A9Z3B and flip-flop PF2 are disabled.

4L-259 DRUM GATE CLOSED. Assuming power on, paper loaded, all interlocks satis-
fied and printer off-line, signal FF1 goes high and FF2 low when switch TOP OF FORM
is pressed, and remains so until the switch is released. Both switch outputs are
applied to the debounce network and output FFSW¥* goes low. When FFSW¥ goes low

the clock input to flip-flop LFEF and the set input to flip-flop FFFF go high. On
the next clock, flip-flop FFFF sets, output FFFF* goes low, and PFCM goes high.
When switch TOP OF FORM is released, the clock falls and flip-flop LFEF sets. The
paper advance operation is then initiated in the manner described for the PAPER
STEP switch operation.

L-260 PRINT CYCLE INITIATE

L-261 The PAPER STEP and TOP OF FORM switches are normally inoperative in on-
line operation, but the printer cannot be placed off-line until all data in memory
is printed. |f an incomplete or interrupted transmission of data, consisting of
less than 20 characters and no control character is received, a print cycle cannot
be initiated. Thus the reset conditions for flip-flop ONLINE cannot be satisfied
until a print cycle or master clear operation is initiated. |If it is desired to
print the stored data, switch ON LINE/OFF LINE is first set to OFF LINE and either
switch PAPER STEP or TOP OF FORM is then pressed and released.

L-262 wWhen switch ON LINE/OFF LINE is set to OFF LINE, signal RN2 momentarily
goes low, is inverted by A6Z8B and the reset input to flip-flop RUN goes high. On
the next clock, flip-flop RUN resets and the set input to flip-flop LFEF goes high.

L-263 When either switch PAPER STEP or TOP OF FORM is pressed and released,
flip-flop LFEF sets. The set input to either flip-flop LFFF or FFFF goes high.
Signal SPSE is also high and applied to NAND gate Z8A.

L-264 On the next clock, flip-flop LFFF or FFFF sets and PFCM goes high. PFCM
is applied to NOR gate ALZ17D and CONT goes high, enabling gate Z8A. The set input
to flip-flop SCEF then goes true and on the next clock flip-flop SCEF sets, initi-
ating a scan and print operation.

L-265 On completion of the scan and print operation, the output of NAND gate
ALZ18B goes low and initiates a paper advance operation. During the paper advance
operation, MPEF(K) goes high, enables NOR gate ALZ16A and MPLD* goes low. MPLD* is
applied to NAND gate Z7A and gate output LDFF(J) goes high. The reset conditions
for flip-flop ONLINE are now satisfied and on the next clock (2CLK), flip=flop
ONLINE resets and the printer goes off-line.
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SECTION V

MAINTENANCE AND TROUBLESHOOTING

5-1 INTRODUCT I ON
5-2 This section contains maintenance and troubleshooting information.
5-3 Maintenance information includes inspection, preventive maintenance,

maintenance test, calibration, mechanical adjustments, and removal and replace-
ment procedures for proper field maintenance of the printer.

5-4 Troubleshooting instructions are used in conjunction with the performance
checkout procedure, and consists of isolating a trouble to an assembly or card
type. Any trouble or suspected trouble encountered during printer operation
requires that the checkout procedure be performed.

5-5 Figures 5-1 through 5-3 are provided as maintenance aids. Logic diagrams
and schematics are contained in section VI, Figure 5-1 lists major assemblies
and their reference designations. Figure 5-2 lists the location of circuit cards.
Figure 5-3 lists power transformer taps for various AC inputs.

5-6 INSPECTION AND PREVENTIVE MAINTENANCE

5-7 Scheduled items of inspection and preventive maintenance are listed in
table 5-1.

5-8 MAINTENANCE TEST

5-9 The maintenance test, consisting of preliminary and performance checkout

procedures, is performed to ensure that the printer meets performance standards.
The maintenance test should be performed following initial installation, main-
tenance, extended periods of nonoperation, and after calibration. The mainte-
nance test may also be performed as a basis for troubleshooting when printer
trouble exists,

5-10 EQUIPMENT REQUIRED

5-11 Test equipment and special tools required for maintenance are listed in
table 5-2,

5-1TA° PRINTER INSPECTION

5-11B Printer electronic and mechanical inspection procedures are performed
in accordance with the following paragraphs.
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100 113 T T13 Ti-8
T4 T1=9

105 113 T1-5 T13 T1-8
T1-5 T1-10

110 T1-2 T4 Ti-=2 -7
Ti-4 T1-9

115 T1-2 T1-5 T1-2 T1-7
T1-5 T1-10

120 T1-1 T1-4 -1 T1-6
T4 T1-9

125 T1-1 115 T1-1 Ti-6
T1-5 T1-10

200 T13 T1-9 T1-4 T1-8

210 T1=2 T1-9 T1-4 T1-8
220 T1-1 T1-9 T4 T1-8

230 T1-1 T1-9 T1-4 T1-7

240 T1-1 T1-9 T4 T1-6
250 T1-1 T1-10 T1-5 Ti=6

€911z 2da



TABLE 5-1. INSPECTION AND PREVENTIVE MAINTENANCE SCHEDULE

FREQUENCY DESCRIPTION PARAGRAPH REFERENCE
Daily Cleaning 5-11F(a) (1), 5-11F(b)
Weekly Mechanical Inspection 5-11D(a) (1), 5-11D(b)
Weekly Cleaning 5-11F(c), 5-11F(d),
5-11F(e)

Bi-Monthly Electronic Inspection 5-11C

Monthly Mechanical Inspection 5-11D(a) (2), 5-11D(a) (3),
5-11D

Monthly Lubrication 5-11H

Monthly Electronic Inspection 5-11C(c), 5-11c(d)

Semi Annually Mechanical Inspection 5-11D(d)

5-5




Part No.

Item Name Manufacturer or Model Alternate Use and Application
1 Digital multimeter | Data Technology DT360 Commercial Measures power supply
equivalent | A4 output voltages
2 Oscilloscope with Tektronix 5458 Commercial | Checks receiver and
1A2 dual-trace equivalent driver reference
plug=in unit voltages and hammer
driver current and
hammer flight time
waveforms
3 Probe 10X Tektronix P6006 with 013- | Commercial Used with oscil-
0071-00 and 206- equivalent loscope
0134-03 screw-
on tips and
ground lead
L Card extractor Flowtron DPC 800258-001 Model 30, Extracts cards for
A series troubleshooting
Li x L-3/4
5 Extender board DPC DPC 800580-001 None Extends cards for
troubleshooting
6 Mechanical force Hunter Division | Type L-30M, Commercial Sets paper drive and
gauge of Amtek 0~30 pounds equivalent | drum motor belt
tension
6A | Self Test Card DPC 230240 None Exercises printer for

Al132

testing printer oper-
ation, Refer o sec-
tion 7 for operating
procedure.

"Z-G °lgel
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Part No.

I tem Name Manufacturer or Model Alternate Use and Application
7 Preset torque Hank Thron DPC T-2267 Commercial Remove and replace
screwdriver Preset to 4.8- equivalent | hammer modules

5 inch=-pounds
8 Allen driver 5/64 Hunter 5B Commercial | Adjust hammer
equivalent flight time
9 Tractor align- DPC DPC T-2308 None Align tractor
ment gauge sprocket pins
10 Thickness gauge Starett 66 Commercial Adjust line strobe,
equivalent character, and index
pickups and paper
tension bar
11 Spring (gram) Hunter 0-200 grams Commercial Adjust paper tension
gauge equivalent springs
12 Wire wrap gun Gardner Denver 14R2 with Commerical Replace card cage
(battery operated) 507063 bit equivalent | jumper wires
with 30 gauge bit
13 Unwrap tool Gardner Denver 505084 -491 Commercial Remove card cage
equivalent jumper wires
14 Taper pin removal AMP 91012-2 Commercial Remove hammer
tool equivalent assembly taper pins
15 Taper pin insertion| AMP 811167-1 with Commercial Replace hammer
tool F395005 tip equivalent assembly taper pins
16 Taper pin removal AMP 91012-1 Commercial Remove hammer bank
tool equivalent | jumpers
17 Taper pin insertion| AMP 380310-4 with Commercial Replace hammer bank

tool

G395042 tip

equivalent

jumpers

"C-G 2l9eL
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5-11C Electronic Inspection. Electronic inspection consists of the following
steps:

(a) Apply printer power.

(b) Check operator's panel indicator lamps. Replace any lamp that does
not illuminate.

(c) Check power supply calibration and perform any necessary adjustments.
(d) Check +12V Moni tor.
CAUTION

If during this check the +12V interlock stays
high, turn power off immediately. Remove +12V
fuse, F2, from power supply and verify that
the +12V interlock, A3Al16-11, goes to OV.
[ 4
5-11D Mechanical Inspection. Mechanical inspection consists of the following
steps:

(a) Printout. Check a shift test pattern and horizontal and vertical
hammer phasing.

NOTE

A shift test pattern consists of a repetitive
printout where all characters are printed in
one line, and the characters are then shifted
one position to the left for each succeeding
line. For example:

Ist LINE: A B CDE (etc. for a full line)
2nd LINE: B C DE F (etc. for a full line)
3rd LINE: C D E F G (etc. for a full line)

(1) Shift Test. Set up data source to execute an 80 column shift
test routine, and check for correct printout (as described in preceding note) .

(2) Vertical Hammer Phasing. Print out several lines of the char-
acter "E'" and check for the following discrepancies:

a. |f the tops or bottoms of all characters appear faint or
are missing, correct by performing the character sync pulse phasing procedure.

b, If one or more characters are slightly out of line with
other characters, correct by performing the hammer adjustment procedure.

5-7A



(3) Horizontal Hammer Phasing. Print out one 80-column line of the
character ''H",

a. Check the entire line to determine if consistent clipping
of character sides occurs. |If this fault occurs, perform horizontal adjustment
of hammer bank.

(b) Ribbon. Check sample of last printout for adequate ink transfer,
also check ribbon for tearing or stretching. |If ribbon does not warrant changing,
switch ribbon spools (end for end); this will increase the life of the ribbon.

(c) Tractors. Check tractors for alignment and tension.

(d) Belts. Check belts for wear and tension.

5-11E  PRINTER CLEANING

5-11F  Cleaning is performed periodically in accordance with the following para-
graphs:

(a) Cabinet. Using damp cloth, wipe off any dust, stains, or finger-
prints.,

(b) Window. Using damp cloth, clean print-out viewing window.

(c) Printer Mechanics. Remove ribbon spools and use vacuum cleaner and
damp cloth to clean printer mechanics area of paper dust.

(d) Character Drum. Frequency of cleaning the character drum depends
upon the extent of printer activity. This may best be determined by inspection
of printout quality and inspection of the drum itself. Recommended frequency of
cleaning is every 20 hours of actual printing. Clean with isopropyl alcohol using
stiff bristle brush. Place cloth beneath drum to prevent solvent contact with
painted parts.

(e) Ribbon Guide. The ribbon guide should be cleaned at the same time
the character drum is cleaned by wiping with a cloth dampened with isopropyl
alcohol.

5-11G  PRINTER LUBRICATION

5-11H  The only lubrication required is the periodic application of a silicone-
type dry spray to areas such as splined shafts and paper position adjustments.

5
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5-12 PRELIMINARY CHECKOUT PROCEDURE

5-13 Perform steps in table 5-3 in the order given. |f an abnormal indication
is observed, refer to the applicable step in troubleshooting table 5-6 for correc-
tive action.

CAUTION

Do not operate power supply Ak outside of printer
cabinet without connecting a ground lead between
power supply chassis and printer frame.

Table 5-3. Preliminary Checkout Procedure

Table 5-6
Step Procedure Normal Indication Step

a Open printer cabinet front door;
set circuit breaker CB1 to OFF
and PRINT INHIBIT switch to down
position

b Open printer cabinet rear dogr;
swing card cage A3 out to 90
position.

c Ensure all cards are correctly
located and seated securely

d Connect primary power cable plug
ALP1 to ac power source

e Set circuit breaker CBl to ON POWER indicator lights 1
Note

Perform steps f and g if
printer does not have paper

f Ensure PAPER FAULT indicator 2
1ights

g Unlatch and swing open drum DRUM GATE indicator lights 3
gate A2Al

Note

Perform step h if printer
dees not have ribbon

Caution

Wait for line printer drum
to stop rotating before
proceeding to the next step.
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Table 5-3; Preliminary Checkout Procedure (Continued)

Table 5-6
Step Procedure Normal Indication Step
h Install ribbon per ribbon
installation procedure in
section |11
i Load paper per paper loading
procedure in section |11
j Close and latch drum gate A2Al DRUM GATE indicator goes out 4
READY indicator lights after
10 (+2) seconds
k Press and release TOP OF FORM Paper moves to top-of=- 5
switch R form
] Press and release PAPER STEP Paper advances one line 6
switch
m Set PRINT INHIBIT switch to up PRINT INHIBIT indicator 7
position lights
n Set PRINT INHIBIT switch to PRINT INHIBIT indicator
| down position goes out
5-14 PERFORMANCE CHECKOUT PROCEDURE
5-15 Perform steps in table 5-4 in the order given. |If an abnormal indication

is observed, refer to the applicable step in troubleshooting table 5-6 for correc-
tive action. Do not continue performance checkout procedure until the trouble is
corrected. After a trouble is corrected, repeat all steps previously performed.

5-16 In the performance checkout and calibration procedures, test connections
to card test points are called out as follows:

s

Sample Callout Definition
A3~11X A3 = Card cage A3
11 = Card location
(slot)
X = Card test point
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Test | Step Procedure Normal Indication Table 5-6
Step
1 POWER SUPPLY AL OUTPUT VOLTAGE CHECK
NOTE
For access to power supply Ak
test jacks, unlatch and swing
card cage A3 out to 90° position. NOTE
a Connect lead from digital multimeter Line voltage tolerances can in-
(pDvoM) (1, table 5-2) COM jack to fluence -12 volts and +65 volts
test jack TP6 (GND) on rear of power | output indications. Tolerances
supply Al (figure 5-4); press DC specified in procedure assume
function switch and range switch 200 primary power input as specified
in table 1-1
b Connect lead between DVOM VOLTS jack DVOM indicates +65 (+6.5) volts 8
and test jack TP1 (+65v)
c Remove lead from test jack TP1; con- | DVOM indicates +28 (+0.1) volts 9
nect to test jack TP4 (+28v)
d Remove lead from test jack TP4; con- | DVOM indicates +22 (+3) volts 1
nect to test jack TP7 (+22v)
e Remove lead from test jack TP7; con-
nect to test jack TP2 (+12v)
f Press DVOM range switch 20 DVOM indicates +12 (+0.01) volts 10
g Remove lead from test jack TP2; con- DVOM indicates +5 (+0.01) volts 11
nect to test jack TP3 (+5v)
h Remove lead from test jack TP3; con- DVOM indicates between =12 and 12

nect to test jack TP5 (-12v)

Remove DVOM leads from power supply
AL test jacks

-16 volts

*H-G 21981
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Test

Step

Procedure

Normal Indication

Table 5-6
Step

DRIVER A3A11 REFERENCE VOLTAGE
CHECK

Note

Verify calibration of oscil-
loscope before using. Insert
probe into CAL OUT jack;

rotate AMPLITUDE CALIBRATOR
through several settings and
insure that undistorted square-
wave output of correct ampli-
tude appears. Adjust oscil=
loscope and probe if necessary.

Set oscilloscope (2, table 5-2)
controls and switches as follows:

Switch or Control Setting

MODE CH1

VOLTS/CM .5

VARIABLE CALIBRATED
STABILITY full clockwise
TRIGGERING LEVEL full clockwise
TRIGGERING MODE AC

TRIGGER SLOPE INT +
AC-DC-GND DC

Connect CHANNEL 1 probe (3, table
5-2) to A3-11X, and probe ground
lead to A3-112

Remove probe from A3-11X and A3-11Z

Oscilloscope displays 1 cm
(+5.0V) deflection if logic 1
equals +5 volts

Note

Voltage displayed at A3-11X
is always equal to logic 1
voltage level

13
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Test

Step

Procedure

RECEIVER A3A1L REFERENCE VOLTAGE
CHECK

Set oscilloscope (2, table 5-2)
controls and switches as follows:

Switch or Control Setting
MODE CH1

VOLTS/CM .5

VARIABLE CALIBRATED
STABILITY full clockwise

TRIGGERING LEVEL full clockwise
TRIGGERING MODE AC

TRIGGER SLOPE INT +
AC-DC-GND DC

Connect CHANNEL 1 probe to A3-14M,
and probe ground lead to A3-14Z

Remove probe from A3-14M and A3-14Z
HAMMER DRIVER CURRENT CHECK

Set circuit breaker CB1 to OFF

Set oscilloscope switches and
controls as follows:

Switch or Control Setting

VOLTS/CM A

TIME/CM .5 mSEC

VARIABLE CALIBRATED
CAUTION

Ensure probe ground lead is
connected to side of resistor
shown in figure 5-5.

Normal Indication

NOTE

Voltage displayed at A3-
14M is always equal to %
of logic 1 voltage level.

Oscilloscope displays 0.5 cm
+2.5V) deflection if logic 1
equals +5 volts

Table 5-6
Step

"H-G 2198l
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Test

Step

Procedure

Normal Indication

Table 5-6
Step

HAMMER DRIVER CURRENT CHECK
(Continued)

Connect CHANNEL 1 probe and
ground lead across resistor
R112 as shown in figure 5-5

Set circuit breaker CB1 to
ON

Set ONLINE/OFFLINE switch to
ON LINE and release; ensure
ON LINE indicator lights

NOTE

Refer to section VII for
AL-14 card operating
procedure,

Enter E pattern from self test
AL-14 card or user system to
start print cycle

Remove probe from across resistor
R112

PRINTOUT QUALITY CHECK

Enter E pattern from self test AL-
14 card or user system; print one
form

Oscilloscope displays waveform
similar to figure 5-6

Printout quality is similar to
figure 5-7

15
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CARD CAGE
(REF)
R2
R22
R18
R39

214163A.504

Figure 5-4. Power Supply Ak, Test Jacks and Adjustment Locations

514
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GROUND LEAD PROBE

R103 (REF)
R¥12

CARD CAGE
A3 (REF)

HAMMER DRIVER
AH-10 (REF)
TYPICAL 5 PLACES

<4

214163A.505

Figure 5-5. Hammer Driver Current Test Probe Connection
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Figure 5-6., Hammer Driver Current Waveform
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Figure 5-7. Printout Quality Check
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5=-17 CALIBRAT ION

5-18 The printer does not require periodic caiibration. Caiibration piocediies
should be performed only when indicated as a possible remedy for a printer trouble
and, if applicable, after rework or repair. Refer to section Vil for self test
AL=27 card operating procedure.

Note

Verify calibration of oscilloscope when use is
required. Insert probe into CAL OUT jack;
rotate AMPLITUDE CALIBRATOR through several set-
tings and insure that undistorted squarewave
output of correct amplitude appears. Adjust
oscilloscope and probe if necessary.

5-19 CALIBRATION OF POWER SUPPLY Ak

5-20 +5V Calibration

5-21 Calibrate +5V supply as follows:

a. Connect lead from digital multimeter (DVOM) (1, table 5-2) COM jack to
GRD test jack on rear of power supply Ak (figure 5-4).

b. Press DVOM DC function switch and range switch 20.
c. Connect lead between DVOM VOLTS jack and power supply AL +5V test jack.

d. Adjust potentiometer R2 (figure 5-4) as required to obtain DVOM indi-
cation of +5 (+0.01) volts.

e. Remove DVOM leads from power supply Ak,

5-22 +12V Calibration

5-23 Calibrate +12V supply as follows:

a. Connect lead from digital multimeter (DVOM) (1, table 5-2) COM jack to
GRD test jack on rear of power supply Ak (figure 5=4) .

b. Press DVOM DC function switch and range switch 20.
c. Connect lead between DVOM VOLTS jack and power supply Al +12V test jack.

d. Adjust potentiometer R22 (figure 5-4) as required to obtain DVOM indi-
cation of +12 (+0.01) volts.

e. Remove DVOM leads from power supply Ak,

5-18
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5-24 +28V Calibration

5-25 Perform +12V calibration and calibrate +28V supply as follows:

a. Connect Tead from digital multimeter (DVOM) (1, table 5-2) COM jack to
GRD test jack on rear of power supply A4 (figure 5-4),

b. Press DVOM DC function switch and range switch 200.
c. Connect lead between DVOM VOLTS jack and power supply Ak +28V test jack.

d. Adjust potentiometer R39 (figure 5-4) as required to obtain DVOM indi-
cation of +28 (+0.1) volts.

e. Remove DVOM leads from power supply Al,
5-26 CALIBRATION OF DRIVER A3A11 REFERENCE VOLTAGE
5=27 Calibrate driver A3A11 reference voltage as follows:

a. Set oscilloscope (2, table 5-2) controls and switches as follows:

Switch or Control Setting

MODE CHI

VOLTS/CM .5

VARIABLE CALIBRATED
STABILITY full clockwise
TRIGGERING LEVEL full clockwise
TRIGGERING MODE AC

TRIGGER SLOPE INT+

AC-DC-GND DC

b. Connect CHANNEL 1 probe (3, table 5-2) to A3-11X, and probe ground
lead to A3~11Z.

c. Adjust potentiometer Rl (figure 5-8) as required to obtain oscilloscope
deflection of 1 cm (+5.0V), if logic 1 equals +5 volts.

Note
Potentiometer R1 is always adjusted until the
voltage displayed at A3-11X equals the printer
logic 1 voltage level.
d. Remove probe from A3-11X and A3-11Z.
5-28 CALIBRATION OF RECEIVER A3A14 REFERENCE VOLTAGE

5=29 Calibrate receiver A3AlL reference voltage as follows:

a. Set oscilloscope (2, table 5-2) controls and switches as follows:



Switch or Control

MODE

VOLTS/CM
VARIABLE
STABILITY
TRIGGERING LEVEL
TRIGGERING MODE
TRIGGER SLOPE
AC-DC-GND

b.
lead to A3-14Z.

C.

DPC 21416

3

Setting
CH1

.5

CAL!BRATED
full clockwise
full clockwise
AC

INT +

DC

Connect CHANNEL 1 probe (3, table 5-2) to A3-14M, and probe ground

Adjust potentiometer R2(14) (figure 5-8) as required to obtain oscil-

loscope deflection of 0.5 cm (+2.5V), if logic 1 equals +5 volts.

Potentiometer R2(14)

Note

is

always adjusted

until voltage displayed at A3-14M is equal
to 1/2 of the printer logic 1 voltage level.

d. Remove probe from A3-14M and A3-14Z.

5-30
5-31

a. Set circuit breaker CB1

CALIBRATION OF HAMMER DRIVER CURRENT

to OFF.

Calibrate hammer driver current as follows:

b. Set oscilloscope (2, table 5-2) switches and controls as follows:

Switch or Control

MODE

TRIGGERING MODE
TRIGGER SLOPE
VOLTS/CM
TIME/CM
VARIABLE
AC-DC-GND

Setting

CH1

AC

INT +

o

.5 mSEC
CALIBRATED
DC

CAUTION

Ensure probe ground lead is connected
to side of resistor shown in figure 5-5.

c.
R112 as shown in figure 5-5.

d. Set circuit breaker CBI

e.
indicator lights.

to ON.

5-20

Connect CHANNEL 1 probe (3, table 5-2) and ground lead across resistor

Set ON LINE/OFF LINE switch to ON LINE and release; ensure ON LINE
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Note

Ensure paper is loaded, ribbon installed, and
drum gate closed.

f. Enter E pattern from self test AL-27 card or user system to start print
cycle.

g. Adjust potentiometer R29 (figure 5-8) as required to obtain waveform
in figure 5=6.

h. Remove probe from across resistor R112.

%
%
&
&
L
4
%
&

R1 R2 (14) R29

214163A.508

Figure 5-8. Card Cage A3 Adjustment Locations
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5-32 CALIBRATION OF HAMMER FLIGHT TIME

£-22 Calibrate hammer flight time as follows:

HE>]

a. Set oscilloscope (2, table 5-2) CHANNELS 1 and 2 switches and controls
as follows:

Switch or Control Setting
MODE CHOP
TRIGGERING MODE AC
TRIGGER SLOPE INT +
VOLTS/CM 1
TIME/CM .2 mSEC
VARIABLE CALIBRATED
AC-DC-GND DC

Note

Ensure paper is loaded, ribbon installed,
and drum gate closed.

b. Set printer ON LINE/OFF LINE switch to ON LINE position and release;
ensure ON LINE indicator lights.

c. Proceed with hammer flight time calibration as follows:

Note

Hammers are adjusted sequentially, starting
with number 1 (figure 5-9).

1. Enter E pattern from self test AL-27 card or user system to start
print cycle for zone 1 only.

2. Connect. CHANNEL 1 probe (3, table 5-2) to A3-22B; connect probe
ground lead to A3-22Z,

Note

Use Allen driver (8, table 5-2) for hammer
adjustments.
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Figure 5-9. Hammer Adjustment and Mounting Screw Locations
(Hammer Bank, Rear View)

3. Adjust hammer 1 as necessary to obtain reference waveform in figure
5-10.

L. Set oscilloscope MAGNIFIER switch to 5X.

5. Adjust oscilloscope HORIZONTAL POSITION control until trace A is
as shown in fiqgure 5-11.

6. Refer to table 5-5 and connect CHANNEL 2 probe (3, table 5-2) to
applicable test point for each hammer adjustment. Connect probe ground lead to
A3-20Z.

7. Adjust hammers 2 through 20 until trace B in figure 5-11 is similar
and coincident with reference trace A for each individual hammer.

8. Repeat step 1 and add zone 2.



72-5

Zone 1

Hammer

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Test Point A3- 29B 22H 22R 22Y 21B 21H 21R 21Y 20B 20H 20R 20Y 198 19H 19R 19Y 188 18H 18R 18Y
Zone 2
Hammer 21 22 23 24 25 26 27 28

Test Point A3-

228

29 30 31 32 33 34 35 36 37 38 39 kO

22H 22R 22Y 21B 21H 21R 21Y 208 20H 20R 20Y 19B 19H 19R 19y 18B 18H 18R 18Y

Zone 3
Hammer 41 42 43 44 L5 46 L7 48 L9 50 51 52 53 54 55 56 57 58 59 60
Test Point A3- | 22B 22H 22 R 22Y 21B 21H 21R 21Y 208 20H 20R 20Y 198 19H 19R 19y 18B 186H 18R 18Y
Zone 4
Hamme r 61 62 63 6L 65 66 67 68 69 70 71 72 73 74 75 76 77 78 719 80
Test Point A3- 228 22H 22R 22Y 21B 21H 21R 21Y 208 20H 20R 20Y 198 19H 19R 19y 188 18H 18R 18Y

TG alacL

sjulog 1591 judwisnipy awi] 1yb1 |4 J2wuweH

9117 240
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Note

Muitiple waveforms will be observed as
zones are added.

9. Repeat step 7 for hammers 21 thru 40.
10. Repeat step 1 and add zone 3.
11. Repeat step 7 for hammers 41 thru 60.
12. Repeat step 1 and add zone 4.

13. Repeat step 7 for hammers 61 thru 80.

d. Remove probes from card cage A3.

214163A.510

Figure 5-10. Hammer Flight Time Waveform

5
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214163A.511

Figure 5-11. Hammer Flight Time Waveform Magnified
5=34 CALIBRATION OF PAPER FEED VELOCITY COMMAND
5=35 Calibrate paper feed velocity command as follows:

a. Set oscilloscope (2, table 5-2) switches and controls as follows:

Switch or Control Setting
MODE CH1
TRIGGERING MODE DC
TRIGGER SLOPE EXT +
VOLTS/CM A
VARIABLE CALIBRATED
TIME/CM 2 mSEC
VARIABLE CALIBRATED
AC-DC-GND DC

b. Connect CHANNEL 1 and TRIGGER INPUT probes (3, table 5=2) to ALAl-J;
connect probe ground leads to AhA1-Z.

5=26



DPC 214163F

Note

Ensure paper is loaded, ribbon installed, and
drum gate closed.

c. Enter PF commands from self test AL-27 card or user system to move
paper.

d. Adjust potentiometer R18 (figure 5-4) as required to obtain waveform

in figure 5-12.

5-36 MECHANICAL ADJUSTMENTS

5-37 Mechanical adjustment procedures should be performed only when indicated
as a possible remedy for a printer trouble and, if applicable, after rework or

repair. Unless otherwise indicated, procedures are performed with power off.

214163A.512

Figure 5-12, Paper Feed Velocity Command Waveform
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5-38 PAPER DRIVE BELT TENSION ADJUSTMENT

5-39 Adjust paper drive belt tension as follows:
a. Open printer cabinet rear door.
b. Unlatch and swing card cage A3 out to 90o posi tion.
CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

c. Remove belt guard holding screws (4 and 6, figure 5-13); remove belt
guard (1, figure 5-13).

d. Slightly loosen belt tensioner bracket pivot screw and locking nut
(2 and 3, figure 5-13).

e. Set force gauge (6, table 5-2) pointer to zero.

f. Insert gauge hook into bracket hole (5, figure 5-13) as shown in fig-
ure 5-14,

g. Grasp gauge firmly; pull until gauge indicates 19 (£2) pounds.

h. Maintain 19 (£2) pounds pull; tighten bracket locking nut and pivot
screw in that order.

i. Replace belt guard and holding screws.

j. Close and latch card cage A3; close cabinet door.
5-40 DRUM MOTOR BELT TENSION ADJUSTMENT

5-41 Adjust drum motor belt tension as follows:
a. Open printer cabinet front door.
b. Ensure drum gate A2Al is securely latched.
CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

c. Remove drum gate cover (3, figure 5-15). Slightly loosen belt ten-
sioner bracket locking screw (1, figure 5-15).

d. Set force gauge (6, table 5-2) pointer to zero.

e. Place gauge hook into adjustment slot of bracket (2, figure 5-15).
f. Grasp gauge firmly; pull until gauge indicates 5.5 (+0.5) pounds.
g. Maintain 5.5 (+0.5) pounds pull; tighten bracket locking screw.
h.

Replace drum gate cover; close cabinet door.
5-42 TRACTOR ADJUSTMENT

5-43 Adjust tractors as follows:
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Paper Drive Belt Tension Adjustment Location

Figure 5-13,
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Figure 5-14, Paper Drive Belt Tension Adjustment

a. Open printer cabinet front door.
b. Unlatch and swing drum gate A2Al out to 180° position.
CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

Remove paper. Loosen tractor locking screws (1, figure 5-15).

a o

Loosen the sprocket adjustment screws (3, figure 5-16).
e. Position tractors approximately 5 inches apart and center on shaft.
f. Lift tractor pressure plates (2, figure 5-16) to 90° position,

g. Position tractor alignment gauge (9, table 5- 2) into hammer bank A2A2
pilot holes and over the tractor sprocket pins (figure 5-17).

h. Adjust right tractor sprocket and chain so that gauge properly engages
sprocket pins; tighten the sprocket adjustment screws.

i. Remove gauge.

j. Using printout paper, reposition tractors so that paper lies evenly
over face of hammer bank (figure 3-L4); tighten tractor locking screws.

k. Close and latch drum gate; close cabinet door.
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Figure 5-15,

Drum Belt Tension Adjustment Location
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214163A.516

Figure 5-16. Tractor Adjustment Locations

214163A.517

Figure 5-17. Tractor Alignment Gauge Installation
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5-L4 PAPER TENSION BAR AND SPRING ADJUSTMENT

5-45 Adjust paper tension bar and springs as follows:

a.

b.

C.

Open printer cabinet front door.

Unlatch and swing drum gate A2Al out to 180° position.
CAUTION

If power was applied wait for line printer
drum to stop rotating beofre proceeding to
the next step.

Place straight edge on face of ribbon guide, and insert 0.120 to 0.125

thickness gauge (10, table 5-2) between straight edge and tension bar (figure 5-18);
ensure fit of gauge is snug but not tight.

d.

e.

NOTE

Do not perform steps d thru f if step ¢
can be successfully performed.

Loosen adjustment screws (figure 5-18) on each end of paper tension bar.

Using thickness gauge, set distance between straight edge and paper

tension bar to 0.120 to 0.125 inch; tighten adjustment screws.

f.

justment.

g.

Repeat step c, and if necessary, steps d and e, to ensure proper ad-

Cut a test strip 1-1/2 inches wide from the printout paper; place on

face of hammer bank and over one paper tension spring (figure 5-19).

h.

Close and latch drum gate; set copies control lever to 1-2 position.

Attach spring gauge (11, table 5-2) to test strip (figure 5-20) and

pull gently on test strip.

j-

Observe if gauge indicates 62.5 (£12.5) grams, when test strip pulls

free of drum gate.

k.

NOTE

Perform steps k thru m only if step j can-
not be successfully performed.

CAUTION

Avoid excessive distortion of paper ten-
sion spring.

Open drum gate; grasp spring between thumb and forefinger (figure 5-21)

and apply slight pressure to distort spring shape.

1.

Repeat steps g thru j.
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Figure 5-18. Paper Tension Figure 5-19. Test Strip Placement For

Bar Adjustment

Paper Tension Spring Adjustment
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214163A.520
Figure 5-20. Spring Gauge Test of Figure 5-21. Paper Tension Spring

Paper Tension Spring
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NOTE

Adjust the paper tension springs to within
10 grams of each other.

m. Repeat steps g thru j for the remaining tension springs.
n. Open drum gate; replace paper,
o. Close drum gate and cabinet door.

5-46 LINE STROBE PICKUP ADJUSTMENT

5-47 Adjust line strobe pickup as follows:

a. Open printer cabinet rear door; loosen locknut on pickup (figure 5-22).

b. Using thickness gauge (10, table 5-2) inserted between pickup and code
wheel, thread pickup in or out until gap is 0.005 (*0.001) inch.

CAUTION

Do not overtighten locknut as damage can
occur,

c. Tighten locknut; ensure gap does not change.

d. Close cabinet door.
5-48 CHARACTER PICKUP ADJUSTMENT

5-49 Adjust character pickup as follows:
a. Open printer cabinet front door.
b. Unlatch drum gate A2Al and swing out to 180° position.

CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

c. Remove print ribbon,
d. Loosen locknut on pickup (figure 1-6).

e. Using thickness gauge (10, table 5-2) inserted between pickup and code
wheel, thread pickup in or out until gap is 0.005 (+0.001) inch.

f. Tighten locknut; ensure gap does not change.

g. Replace ribbon.
h. Close and latch drum gate and cabinet door.
5-50 INDEX PICKUP ADJUSTMENT
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Figure 5-22, Line Strobe Pickup Adjustment

5-51 Adjust index pickup as follows:
a. Open printer cabinet front door.
b. Unlatch and swing drum gate A2Al out to 180° position.
CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

c. Remove print ribbon.
d. Loosen locknut on pickup (figure 1-6).

e. Using thickness gauge (10, table 5-2) inserted between pickup and code
wheel index pin, thread pickup in or out until gap is 0.011 (£0.001) inch.

f. Tighten locknut; ensure gap does not change.
g. Replace ribbon.

h. Close and latch drum gate and cabinet door.
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5-52 CHARACTER CODE WHEEL ADJUSTMENT

5-53 Adjust character code wheel as follows:

Note

Ensure paper is loaded, ribbon installed, and
drum gate closed.

a. Enter several lines of E pattern from self test AL-27 card or user
system; observe if character is whole and appears as in figure 5-7.

Note

Do not perform steps b thru k if appearance and
placement of character is similar to figure 5-7.

o b. Open printer cabinet rear door; unlatch and swing card cage A3 out to
90~ position,

c. Set potentiometer R2 (15) (figure 5-8) to center position.

o d. Open printer cabinet front door; unlatch drum gate A2A1 and swing out
to 180" position.

e. Remove print ribbon.

f. Loosen code wheel locking nuts (1, figure 5-23).

g. Move code wheel (2, figure 5-23) up or down; tighten locking nuts.
h. Replace ribbon.

i. Repeat steps a, f, and g until printout is similar to figure 5-7.
j. Enter E pattern to start print cycle.

k. Adjust potentiometer R2 (15) clockwise until bottom portion of char=-
acter is first cut off,

Note

Carefully note number of turns required to per-
form step 1.

1. Adjust potentiometer R2 (15) counterclockwise until upper portion of
character is first cut off.

m. Adjust potentiometer R2 (15) clockwise 1/2 the number of turns noted
in step 1.
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n. Close and latch card cage A3, and cabinet rear door.
0. Close and latch drum gate and cabinet front door.
5-5h INDEX WHEEL ADJUSTMENT

5-55 Adjust index wheel as follows:

Note

Ensure paper is loaded, ribbon installed, and
drum gate closed.

a. Enter E pattern from self test AL-27 card or user system; observe if
character other than E appears on printout.

Note

Do not perform steps b thru g if character E
does appear.

o b. Open printer cabinet front door; unlatch and swing drum gate A2A1 out
to 180~ position.

c. Remove print ribbon.

d. Loosen index wheel locking nuts (4, figure 5-23).

e. Move index wheel (5, figure 5-23) until edges of index pin (3, figure
5-23) line up with centers of characters = and < on drum (figure 5-23); tighten

locking nuts.

f. Replace ribbon; repeat step a.

Note
If character E still does not appear, repeat step
d and adjust index pin from reference point set in
step e until E does appear on printout.
g. Close and Tatch drum gate and cabinet door.
5-55A  TOP OF FORM CAM SWITCH ADJUSTMENT
5-55B  Adjust the top of form cam switch as follows:

a. Connect scope channel A to Ak4-25 (CAM*) and channel B to AL-28 (L5F2).

b. Sync negative on channel A.

5=39



DPC 214163 F

c. Load paper in printer (paragraph 3-16). Vertical paper adjustment knc':
must be centered (fig. 3-3). |If paper perforations do not line up, loosen two sc ews
on the cam tooth assembly (figure below), hold assembly in place and move the paper
drive belt until the paper perforations line up.

d. Tighten the screws and turn the printer on.

e. Activate Top Of Form switch on Operator's panel and observe the channel B
pulses (LSF2) that occur during the time that channel A is low (CAM*) (see figure L-11).

f. LSF2 should be low when CAM* goes low. If it is not, the cam tooth assem=-
bly (figure below) must be rotated slightly. This is done by loosening the two 3/32
socket head cap screws, moving the device slightly and retightening the screws.

Rotational motion— ; 1
changes CAM* " 7
leading edge to ‘ pd

LSF2 time el

T Teeth determine
CAM pulse width

g. Perform step e.again. The number of pulses (LSF2) that occur while chan-
nel A is low (CAM*) will be the number of lines that are skipped. (The number of
lines actually moved will be one greater than the number skipped.)

Note

If channel A signal (CAM%*) returns to +5
volts during an LSF2 pulse or if it is desir-
able to change the number of lines skipped,
perform the following adjustments:

h. Loosen the two 3/32 socket head cap screws in the above figure and care-
fully change the relationship of the two teeth. The more in line that the teeth are,
the shorter the CAM pulse.

i. Rotate the teeth apart to increase CAM* - the number of lines to be
skipped.

J. Tighten the two screws and recheck steps f through j as required to
obtain proper signal relationship and line skips.

5-56 REMOVAL AND REPLACEMENT OF ASSEMBLIES

5-57 The following paragraphs contain the removal and replacement procedure for

a hammer assembly in hammer bank A2A2. To replace an assembly, reverse the sequence
of the removal procedure. To remove and replace other printer assemblies, sub-
assemblies, and detail parts, refer to Volume Il of this manual. Before removing
any ass::bly from the printer, the following preliminary procedure must be performed.
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5-58  PRELIMINARY PROCEDURE

5-59 Perform preliminary procedure as follows:
a. Set circuit breaker CBI to OFF,

b. Disconnect primary power cable from ac source.

5-60 HAMMER ASSEMBLY

5-61 Remove hammer assembly from hammer bank A2A2 as follows:

o @ Open printer cabinet front door; unlatch and swing drum gate A2A1 out
to 180~ position.

CAUTION

If power was applied wait for line printer
drum to stop rotating before proceeding to
the next step.

b. Remove paper.
NOTE

Even-numbered hammers are located in top
hammer bank, and odd-numbered hammers in
bottom hammer bank.

c. Loosen screw at each end of A-MP block (figure 5-24) securing applic-
able hammer bank cover; remove cover (figure 5-24).

TOP TAPER PIN HAMMER BANK
Z1 z2 LEAD WIRE Z3 Zh COVER SCREW
(TYPICAL 80 PLACES) (TYPICAL
1

—— 2 BE L PLACES
— W A

HAMMER BANK

A2A2 (REF) e
BOTTOM
COVER s
BOTTOM
TAPER PIN
LEAD WIRE
(TYPICAL
80 PLACES)

214163A.524

Figure 5-24, Hammer Bank A2A2 Cover (Top Cover Shown Removed)
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CAUTION

Keep taper pin removal tool at same angle
as taper pin during lead wire removal, to
avoid damage to wire or pin., Note loca-

tion of wire being removed.

d. Remove hammer assembly top (2) and bottom (2) lead wires from the A-MP
block as follows:

1. Place taper pin removal tool (14, table 5-2) against underside of
a top taper pin (figure 5-24), and engage pin in notch of tool shaft (figure 5-25).

2. Gently squeeze tool trigger.
e. Repeat step d for remaining top taper pin and two bottom taper pins.
f. Open printer cabinet rear door.

g. Using torque screwdriver (7, table 5-2), preset to 4.8 to 5 inch-pounds,
remove mounting screw (figure 5-9) from hammer to be removed.

CAUTION

Handle hammer assembly carefully and never
by flag, or serious damage can result,

h. Carefully grasp foot of assembly (figure 5-26) and slide out until
free of hammer bank.

i. After replacing hammer assembly, install lead wires into A-MP block
as follows:

Note

For ease of operation, replace the bottom
taper pins first and then the top pins.

1. Place each taper pin into proper A-MP block receptacle.
2. Position taper pin insertion tool (15, table 5-2) to engage each

taper pin in notched portion of tool shaft (figure 5-27); push tool firmly inward
until snap is heard and then repeat until snap is heard again.
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214163A.526A [ 8

Figure 5-25. Hammer Assembly Taper Pin Removal

HAMMER TIP W |
Q
/" Q
FLAG
Q
)
FOOT
INSERT
FOOT

NOTE :
1. HAMMER MODULE IS FLIPPED

180° FOR INSTALLATION \
TAPER PIN LEADS
INTO TOP HAMMER BANK. TYPIC A,'_ ) PE ACES
214163A.527

Figure 5-26, Hammer Assembly

5-L2



DPC 214163 F

528A/B

Figure 5-27. Hammer Assembly Taper Pin Installation

5-62 DRUM MOTOR CONVERSION TO 50 HZ OPERATION
5-63 Convert drum motor to 50 Hz operation as

a. Refer to Volume Il of this manual to
leys and replace with 50 Hz pulleys.

b. Refer to figure 5-3 if wiring change
ALTT.

5-64 LUBRICATION

5-65 The printer does not require lubrication.

5-43

fol lows:

remove drum motor belt and pul-

is required on power transformer
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5-66 TROUBLESHOOT ING

5-67 Troubleshooting table 5-6 is used in conjunction with the maintenance test
to isolate a trouble to an assembly or card type. Table 5-6 lists the troubles

(in the order in which the maintenance tests are performed), probable causes, and
remedies. (omponent causes of troubies shouid be verified if possibie before
replacement. |f the probable cause listed is not the cause or complete cause of
the trouble, standard electronic troubleshooting techniques may be used to locate
and isolate the actual cause. Obvious troubles (broken or shorted wires, loose
harness assembly connections, improperly seated cards, and defective indicators)

are not included in table 5-6.
remove and replace it with an identical part.

for ordering replacement parts.

When a part has been determined to be defective,
Refer to Volume

Il of this manual

Table 5-6. Troubleshooting Chart
Step Trouble Probable Cause Remedy
1 POWER indicator does |Fuse ALF2 (+22V) Replace ALF2
not Tight Circuit breaker ALCB1 Replace ALCBIT
DVOM does not indi- Card AZ-78 Replace AZ-78 (ALA10)
cate +22 (£3) volts +22V filter capacitors Replace ALC2 and/or ALC3
Transformer ALTI1 Replace ALT1
Note
Step 2 not applic-
able if paper
installed.
2 PAPER FAULT indicator|Switches A2S4 and/or Replace A2Sk and/or A2S5
does not light A2S5
Card AZ-19 Replace AZ-19 (A3A16)
3 DRUM GATE indicator |Switch A2S1 Replace A2S1
does not light
L READY indicator does | Card AZ-19 Replace AZ-19 (A3A16)
not light Card AT-13 Replace AT-13 (A3A6)
5 Paper does not move |Card AP-10,1KE:;BTWor Replace AP-10 (ALA1),
to top-of-form when |AG-45 : AG-20 (A3A5), or AG-45
TOP OF FORM switch (A3AL)
is pressed Card AZ-49 (Paper feed | Replace AZ-49 (ALAG)
forward power amplifier)
‘Paper feed motor A2A3B1 Replace A2A3B1
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Table 5-6. Troubleshooting Chart (Continued)
Step Trouble Probable Cause Remedy
6 Paper does not advance Syiieh—ﬁ&%l\ Replace A5S2
one line when PAPER - N
STEP switch is pressed <\£i£3;éi:gq“( Replace‘AF:?Qg(ABAS)
7 PRINT INHIBIT indicator| Switch A4S1 Replace ALS1
does not light
8 DVOM does not indicate | Card AZ-78 Replace AZ-78 (ALA10)
+65 (+6.5) volts +65V filter capacitor | Replace ALCT
Transformer ALTI Replace ALT1
9 DVOM does not indicate Fuse ALF3 (+28V) Replace ALF3
£28 (+0.1 1t .
(20.1) volts Potentiometer A4A2R39 | Perform +28V calibration
out of adjustment
Card AV-10 Replace AV-10 (ALA2)
Card AZ-L9 (+28V Replace AZ-49 (ALA9)
series regulator
power amplifier)
+28V {ilter capacitor | Replace ALC6
Transformer ALTI1 Replace A4TI1
10 DVOM does not indicate Potentiometer ALA2R22 Perform +12V calibration
+12 (+0.01) volts out of adjustment
Card AV-10 Replace AV-10 (ALA2)
Card AZ-49 (+12V Replace AZ-49 (AL4A7)
series regulator
power amplifier)
11 DVOM does not indicate | Fuse AL4F1 (+5V) Replace ALF1
#5 (£0.01) volts Potentiometer ALA2R2 Perform +5V calibration
out of adjustment
Card AV-10 Replace AV-10 (ALA2)
Card AZ-49 (+5V series| Replace AZ-49 (ALA8)
regulator power
amplifier)
Card AZ-78 Replace AZ-78 (ALA10)
+5V filter capacitor Replace ALCL
SCR ALQ6 Replace ALQ6
Transformer ALT1 Replace A4TI
12 DVOM does not indicate | Fuse ALF7 (-12V) Replace ALF7
between -12 and -16 =12V filter capacitor Replace ALC5

volts
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Table 5-6. Troubleshooting Chart (Continued)
Step Trouble Probable Cause Remedy
13 Oscilloscope does not Potentiometer A3A11RI Perform calibration of
display 1 cm (+5.0V) out of adjustment driver A3A11 reference
deflection or logic 1 voltage
voltage level if other
than +5.0V
Card AJ-14 Replace AJ-14 (A3A11)
14 Oscilloscope does not Potentiometer A3AT4R2 Perform calibration of
display 0.5 cm (+2.5V) |out of adjustment receiver A3AlL refer-
deflection or 1/2 of ence voltage
logic 1 voltage level
if other than +5.0V
Card AK-10 Replace AK-10 (A3A1L)
15 Oscilloscope does not Potent iometer A3A16R29 Perform calibration of
display waveform out of adjustment hammer driver current
similar to figure 5-6
Card AZ-19 Replace card AZ-19
(A3A16)
Card AH-10 Replace AH-10 (A3A18,
A3A19, A3A20, A3A21,
or A3A22)
16 Printout quality is not
similar to figure 5-7
as follows:
a. Hammer(s) do not Card AH-10 Replace applicable

fire

b. Paper tears or
jams

c. Paper does not
stop (slew is
constant)

Hammer (s) defective
Card AS-13

Tractor out of
adjustment

Line strobe pickup out
of adjustment

Pickup A2PU1

Switch A2S3

Card AS-13

AH-10 (A3A18, A3A19,
A3A20, A3A21, or
A3A22)

Replace hammer (s)
Replace AS-13 (A3A15)

Perform tractor
adjustment

Perform line strobe
pickup adjustment
Replace A2PU1

Replace A2S3

Replace AS-13 (A3A15)
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Troubleshooting Chart (Continued)

Step

Trouble

Probable Cause

Remedy

d. Character
embossed/paper tears

e. Upper or lower
portion of character
missing

f. Character other
than E is printed

g. Character prints
too dark

h. Character prints
too light

i. Characters in some
print positions not
clearly defined, or
portion missing

Card AT-13

Card AG-45

Wrong paper used

COPIES CONTROL lever set
incorrectly for paper

being used

Potentiometer A3A15R2
out of adjustment

Character code wheel
out of adjustment

Pickup A2A1PUT
Card AS-13

index wheel out of
adjustment

Pickup A2A1PU2
Card AS-13
Ribbon overinked

Hammer flight time
incorrect

Ribbon worn

Hammer flight time
incorrect

Character drum dirty

Hammer (s) damaged or
misaligned

Replace AT-13 (A3A6)
Replace AG-45 (A3AL)

See table 1-3

Check setting of
COPIES CONTROL lever
Perform character

code wheel adjustment

Same as above

Replace A2AT1PU1
Replace AS-13 (A3A15)

Perform index wheel
adjustment

Replace A2A1PU2
Replace AS-13 (A3A15)
Replace ribbon

Perform calibration of
hammer flight time

Replace ribbon

Perform calibration of
hammer flight time

Clean drum with
isopropyl alcohol

Replace hammer(s)
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Table 5-6. Troubleshooting Chart (Continued)
Step Trouble Probable Cause Remedy
j. Line-to-line Potent iometer ALATR18 out | Perform calibration of

spacing incorrect

k. Characters do not
print in all zones

1. Characters print
in two or more zones
simultaneously

of adjustment

Card AP-10

Zone select SCR open

Zone select SCR shorted

paper feed velocity
command

Replace AP-10 (ALA1)

Replace applicable SCR
(ALQ1, ALQ2, ALQ3, or
ALQL)

Replace applicable SCR
(ALQ1, ALQ2, ALQ3, or
ALQL)
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SECTION VI
DRAWINGS
6-1 INTRODUCT | ON
6-2 This section contains a complete complement of printer logic and schematic

diagrams, and a description of the J-K master/slave flip-flop.

6-3 DRAWINGS
6-4 To aid in troubleshooting, figures 6-1 thru 6-28 are cross-referenced so
signals can be followed from point of origin to destination. This is illustrated

in the example below with signal DCCF which is an output of flip-flop DCCF on
figure 6-9 ind an input to NAND gate Z14D on figure 6-7.

Example:
DEST INAT I ON
REFERENCE
ORIGIN
REFERENCE
FF
— 2, o Plpnccr(6-7)
56
DC
6 CF (6-9)DCCF32——13-
—C
214D L
Z68B oSN 13
12 10 :
—k Q* —
E
%
Portion of Portion of
Figure 6-9 Figure 6-7
6-5 LOGIC SYMBOLS
6-6 With two exceptions, the logic sympols in the drawings throughout this

manual are standard and described in MIL-STD-806B. The exceptions are:

a. An asterisk (*) replaces the overbar used to denote the inverted or
not function of a term. Example: CHCK* = CHCK.
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b. The symbol for a J-K flip-flop is shown in the example below.

Example:

PRESET INPUT ____l

P
SET INPUT J Q b—— SET OUTPUT

FF

CLOCK INPUT — ¢

RESET INPUT K QF—— RESET ouTPUT
E

CLEAR [INPUT ‘—————‘-‘jr

6-7 The AND and OR logic symbols as used in this manual show the intended

logical combination of the input signals rather than the hardware mechanization.

Example:

CORRECT

| 13
O
PFCM 2 jot! £
NC—E- ZZOD ; ZSB 6
CRFF—3]
DIBFE 3] 7195 Y08
(6-10) T502A 104
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6-8 Active State Indicator

6-9 A small circle(s) at the input(s) to any element (logic or nonlogic) indi-
cates that the relatively low (L) input.signal activates the function. Conversely,
the absence of a small circle indicates that the relatively high (H) input signal
activates the function.

6-10 A small circle at the element output indicates that the output of the acti-=
vated function is relatively low. Conversely, the absence of a small circle
indicates that the output of the activated function is relatively high.

6-11 In table 6-1, examples are given of some common functions of two variables
and their equivalents.

Table 6=1. Common Functions of Two Variables

AND Symbol OR Symbol Inputs Output
A B X
H H L
A X A X H L H
8 L H H
B
L L H
H H L
—D— | T i
8 B L H L
L L H
H H H
o Do R
X X
B D_ B L H L
L L L
H H H
A—0O A H L H
X X L H | H
B—9 B
L L L
6-12 J-K MASTER/SLAVE FLIP-FLOP (Figure 6-29)
6-13 The following paragraphs are intended as an aid in understanding and

troubleshooting the J-K master/slave flip-flop (hereafter called the J-K flip-flop)
used throughout the printer logic.

6-14 Two J-K flip-flops, each consisting of two distinct flip-flops (master/
slave) and associated gates and diodes, are housed in one integrated circuit chip.
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6-15 Each J-K flip-flop has five distinct inputs and two outputs as follows:
a. J = Set input with clock
b. K = Reset input with clock
¢. E = DC clear (reset) input without clock
d. P = DC set input without clock
e. C = Clock input (clocks on trailing edge of positive pulse)
f. Q = Set output
g. Q* = Reset output

6-16 J-K FLIP-FLOP OPERATION

6-17 Since the J-K flip=flop consists of two flip-flops (master and slave), the
master is conditioned first and the slave flip-flop is conditioned at a later time
to reflect the initial state of the master flip-flop. The conditioning of the
master and subsequent transferring of intelligence to the slave flip-flop is
accomplished under the control of the clock input. The possible operating con-
ditions of the J-K flip-flop are described in the following paragraphs, and refer-
ence is made to figure 6-29.

6-18 DC Set

6-19 If input P goes low, NAND gates 2 and 6 are inhibited and NAND gates 3 and
7 are enabled, setting both the master and slave flip=-flops. Output Q goes high
and remains high until P goes high and another operating state is initiated.

6-20 DC Reset

6-21 If input E goes low, NAND gates 1 and 5 are inhibited, and NAND gates L
and 8 are enabled, resetting both the master and slave flip-flops. Output Q¥ goes

high and remains high until E goes high and another operating state is initiated.

6-22 Set With Clock

6-23 Assuming input J is high, all other inputs are inhibited, and the J-K flip-
flop is at present reset, the following takes place.

6-24 Since J, E, and Q% are high, NAND gate 1 is enabled when C (clock) goes
high and the master flip-flop is set. The output of the clock inverter goes low
and disables NAND gate 5. The slave flip-flop is thus prevented from responding
to the master flip-flop output for the duration of the clock. Once the master
flip-flop is set, J can go low as it has no further effect on the J-K flip-flop
state in this operation.

64
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6-25 When C goes low, the clock inverter output goes high, enabling NAND gate 5
and setting the slave flip-flop. Output Q goes high and remains high until another
operating state is initiated. Since Q% is now low, NAND gate 1 is inhibited and
the present state is maintained if J again goes high. To change state requires
that K go high or E go low.

6-26 Reset With Clock

6-27 Assuming input K is high, all other inputs are inhibited, and the J-K flip-
flop is at present set, the following takes place.

6-28 Since K, P, and Q are high, NAND gate 2 is enabled when C {(clock) goes
high and the master flip-flop is reset. The output of the clock inverter goes low
and disables NAND gate 6. The slave flip-flop is thus prevented from responding
to the master flip-flop output for the duration of the clock. Once the master
flip-flop is set, K can go low as it has no further effect on the J-K flip=-flop
state in this operation.

6-29 When C goes low, the clock inverter output goes high, enabling NAND gate 6
and resetting the slave flip=-flop. Output Q* goes high and remains high until
another operating state is initiated. Since Q is now low, NAND gate 2 is inhibited
and the present state is maintained if K again goes high. To change state requires
that J go high or P go low.

6-30 Inputs J and K High

6-31 If J and K are high simultaneously, and E and P are inhibited, then the
J=-K flip-flop toggles to the state opposite that which it was prior to the arrival
of the clock.

6-32 Inputs J and K Low

6-33 If J and K are low simultaneously and E and P are inhibited, then the J-K
flip-flop cannot toggle and remains at the state that it was prior to the arrival
of the clock.

6-34 Inputs E and P Low

6-35 This is an abnormal operating condition but if E and P should go low
simultaneously, the J-K flip=flop acts on both conditions and outputs Q and Q*
go high at the same time.

6-5
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ODD NUMBERED

EVEN NUMBERED

A3P23 HAMMERS A3P24 HAMMERS
HMO1 6 01 HMO2 6 02
HM21 7 21 HM22 7 22
HM41 8 41 HM42 8 42
HMé61 9 61 HM62 9 62
HRTNT | 10 HRTN2 10
HMO3 1 3 HMO04 11 4
HM23 12 23 HM24 12 24
HM43 13 43 HM44 13 44
HM63 14 &3 HMé4 14 64
HRTN3 | 15 HRTN4 15
HMO5 16 5 HMO6 16 6
HM25 g 25 HM26 17 26
HM45 18 45 HM46 18 46
HM&5 19 & HMé6 19 66
HRTNS | 20 HRTN6 20
HMO07 21 7 HMO08 21 8
HM27 22 27 HM28 22 28
HM47 23 47 HM48 23 48
HMé67 24 67 HM68 24 68
HTRN7 | 25 HRTNS 25
HMOY 26 4 HMI10 26 10
HM29 27 29 HM30 27 30
HM49 28 49 HM50 28 50
HM&9 29 69 HM70 29 70
HRTN9 | 30 HRTN10 | 30
HM11 31 1 HM12 31 12
HM3I 32 31 HM32 32 32
HMS | 33 51 HMS52 33 52
HM71 34 71 HM72 34 72
HRINT | 35 HRTN12 | 35
HMI3 36 13 HM14 36 14
HM33 37 33 HM34 37 34
HM53 38 53 HM54 38 54
HM73 39 73 HM74 39 74
HRTN13 | 40 HRTN14 | 40
HM15 41 15 HM16 41 16
HM35 42 35 HM36 42 36
HM55 43 55 HM56 43 56
HM75 44 75 HM76 44 76
HRTN15 | 45 HRTN16 | 45
HMI17 46 17 HM18 46 18
HM37 47 37 HM38 47 38
HM57 48 57 HMS58 48 58
HM77 49 77 HM78 49 78
HRTN17 | 50 HRTN18 | 50
HMI19 51 19 HM20 51 20
HM39 52 39 HM40 52 40
HM59 53 59 HM&0 53 60
HM79 54 79 HM80 54 80
HRTN19 | 55 HRTN20 | 55
e/ ‘
|
A27B1 1234
214163A.602
Figure 6-2. Hammer Bank A2A2 Harness Assembly Schematic Diagram
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READY

DEMAND LINE

DATA |

DATA 2

DATA 3

DATA 4

DATA 5

DATA 6

DATA 7

DATA STROBE

A\ PARITY DATA
A\ PARITY ERROR
A\ ZONE seLeCT
READY RETURN
DEMAND LINE RETURN
DATA 1 RETURN
DATA 2 RETURN

DATA 3 RETURN

DATA 4 RETURN

DATA 5 RETURN

DATA 6 RETURN

DATA 7 RETURN

DATA STROBE RETURN
PARITY DATA RETURN
PARITY ERROR RETURN
ZONE SELECT RETURN

NOTE:
/\ AVAILABLE As OPTIONS
2. REF DPC WL212639-1E

3. EFFECTIVE ON PRINTER
SERIAL NUMBERS 012
THRU 555

—

[a)
e}

N < = mm oom

CXT ™ 3 o x 4 Zc oNnmwvoat s

A3P25

21 XRDY  (6-12,7-2)

19 XDEML (6-12,7-2)

4 DATA |

5 DATA 2

6 DATA 3

7 DATA4 | 13 700)
8 DATA 5

9 DATA 6

10 DATA 7

3 DATASTR _|

24 RECPARI (7-7)

26 XPARERR (6-12,7-2)

28 RECZCHA (7-4)
134 |

132

116

118
124

120

126

122

128 | LGND

114
136

138

140
[]46
148

166

130 J

g}

READY |} C

ON LINE

DEMAND LINE

DATA 1

DATA 2

DATA 3

DATA 4

DATA 5
DATA 6

N < ® r 1 o mx

DATA 7

3

DATA STROBE

.

A3P25
21| XRDY
13 ] XONLINE —(‘;:]2)2’
19] XDEML
4| pata1 ]
5| paraz
6| DATA3
7| oAtA4 ] (o3,
8| DATAS 7-1)
9| DATAG
10] pataz
3| DATASTR |

/N pariTY DATA

/N PARITY ERROR

24 | RECPARI(7-7)
26| XPARERR (6-12, 7-2)

/A zONE seLecT
SPARE

28 § RECZCHA(7-4)
11 SPARE

m T v v a

m

READY RETURN

180 7

DEMAND LINE RETURN
DATA 1 RETURN

179

DATA 2 RETURN

DATA 3 RETURN
DATA 4 RETURN

DATA 5 RETURN

DATA 6 RETURN
DATA 7 RETURN
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Figure 6-6.

25-Character Memory AM-10 Logic Diagram
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e | 5 l 12) 2170 YO——0 22 ConT(6-10
* “1V,
| zggg* 374 SPACE*(6-8)| 5 CR';F CONT* 7-4,7-7,
4 =
ZIRNAL CONNECTION (SEE FIGURE 7-3) | rec 1+ I_ .J 6-28)
DPC DWG 233920 | REC4 ™), Jeav l _
44 - * *
(6-11)MC I * MGI __Mel
(6-11) MC 2* 4‘:' 10L ne
(6-11)I1CLK ! Ki ICLKT
8 ICLK2

(6-11)ICLK 2
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DIBF *

SAFF* PAFF*
MPEF
-_ —_—— —_ —_—— — —_ _— ____.._._______j
T\
o z7c B2 ‘
< MPEF* MPEF* 33 5 pAFF (7-4)
JJFF Jis) 2! . 38 |z FF | paFF (6-11) HDSS* o] 6
PFCM [ J » MPEF (NC) (6-11)PCPI*—O) J PAFF |, 7158 8 ppr* (6-25)
(6-10)SPSE 15, 7/9A | | MPEF ° o| PAFF [1] pecr
DIBF* |, — . I 5
2 Z9A DIBF
FFLS™ 16l ° | MPEF” (6-11)LsF2 28 ! PAFF(K)| 12|, 7% %+ | PAFF*
E 14 BT zep MY 2 PAFF (K)* 10
- 1 (6-28) CAM* 23 : zi8A  o—r— z20C X
FFFF
(6-11) PCP| ——
—_ —_— e — — — —esT — S _— T —_——_———_——
I CLK 2 TCLK2
FFFF
8 zcav” -l
_ ZCAV* 6 DELAY
_ —,———,——,—— e —— ———— ——— ———— PAFF(K)* COUNTER
CHANGE _| Sial - LOGIC
N\ 4
FF 56 P 15
a N T ol 5 ocerte-m) | By FE af— RCFF
> ZCEF (NC) 9 (ZCAV* DCCF .| ReFF
+ (6-10,6-11,7-4) B ¢
(6-7) DCTC" 2212 ol 288 fiol 3 ,lck2l"zi0a |
1 cio s Z14D K Eo‘ —» DCCF (6-7) — 1K . *?RCFF*(G-IO)
(6-28) DCRS LZ_I—_
13 11 34 6-14)RCRS
‘j ZI5A q — > ZCAV(6-14,6-16,7-4) Q. €14 Ys
FFFF* hr—  CE—— . ———  C——  E— S—— — —-—
DCGF* DCCF*
MPEF (K)
3 42
zcras*(e;-;s) +5v T ey
+,\CI +::c2
ATufF 4T7uF
- — —_ —  _ - »
- _I FFFF 12y 2 GND{ 60 TP\-PZ
13 *
ng Z1eD cam* | 2134 MPLD (6-10,6-11) _l_
3-8, !
-1,
) .
I CRRSI™ (6-8)
6-10, (6-10)
-7,
28)
MC1* FIGURE 6-9. LOGIC GATE III AG-45,
MC2* LOGIC DIAGRAM
[ CLK |
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LINE FEED
I 8

1(6-5) LF2=C

FORM FEED I

MODE LOGIC

(6-11)RUN™ —

S *
—» FFSW (6-9 , 6-28)

4
(6-5)FFI1 — ]6 * |
5 768 FFSwW

!
|

10

I (6-5)FF2 -0
1

NOTES:
I'REF DPC DWG 2125398
APPLICABLE WITH AM=10 CIRCUIT TYPE

13 JAPPLICABLE WiTH AM=21 CIRCUIT TYPE

EFFECTIVE ON PRINTER SERIAL
S NUMBER 326 AND UP

LFsSw*

T (LF+FF)SW
Fesw* J %A )5

2

r
CONT* | |
| 18| 12 N
| (s-1nTs02 ] . | |
7] [i3] 2110
| (6-9)CONT* ‘ I |
I 1502 ! !
| PCFF'S .. | |
| (e-n)Pcngf ~ z1sc Z1B J.; . | I
| (6-7)LEGAL J FF ol.0/BF I I
| p1BF '
z178
: PCFF, b i Eo* 10 (G%Dg?g*; |
I(s-u)r-*cnm 23 Z‘;F;; 2158 zZiic o e—zé,7—4’)l |
: |
| L
| elka 43 ICLK 4 T
Moy 30 MC3* J K
| (6-11) L
' |
| |
| |
|
RUN* | |
J T
——-——-———j I— ——————— LDFF (J) '
| L.
| I TS02A"
| TSO2A
| PCFF
| —
| (6-9) CONT 22
l | CRIQ
| I SCFF 2
I | crI9 [, .
| l PCP4 |,Z14A
RUNT"FF ] LFEF | DIBF
LFeF|"! | TS02A* ¢ 3
= ‘ 8 spsSE SPSE]
12 g~ [io | l 10 DIBF
2
: I | %2 spsece-9)
6 LFEF*(e-s)l | 13024
| | o
| l CRO4,, Gl PR N
| | o CRO3|! .| SCEF
(6-8) CRO2 2 8 )
| | 6-81crol ar > , . KZEZ% S —
| ((es-g)mcoi%g 49 ‘ \' CRTC 10 ?
'J I 12 Z3D 79¢C 10
——————— — (6-8) CRO4 2! 3 6 | a0 (6-11)PCP4” 389
O« (6-8) CRO3 -53 ] z78 CR24%(6-8)
© AER } mopzs 24— RTC
(évéA)MEMGND OD 25 ¢
(6-11)1 cLk 32! [CLK3 —

T T e e e e e ——— . e s i s —— ——— —— — — s v et s e,
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b — m— T T e e e e e —— — — — —

MANUAL FORMAT CONTROL

LINE FEED
| 8

1(6-5)LF2-C

[FORM FEED

(6-5)FFI 4
| 5
|
|

TES:
REF DPC DWG 2125398
APPLICABLE WITH AM=10 CIRCUIT TYPE

APPLICABLE WiTH AM-21 CIRCUIT TYPE

EFFECTIVE ON PRINTER SERIAL
NUMBER 326 AND UP

1 TwminG Losrc Ts02* [ Ts02* 12
MODE LoGiC CONT* | L | coNT*}io
'l
| 1 ML 28 |; 248
6-11)TSOI-<=1°
i6 15Hra HenoHiz2H i HioH o | (e-inTsoz 18y 1 I | | |( TSPtk _
7] |sf z1o 3
A | (6-9)coNT* ' l | |
T o * Q TS0
P CLR P P CLR | TS02 [ | ! g
J C K M Y 1—'| |
+—] | PCFF'Z | 1 6-riyrsozr 27 | !
| e-ipce2 32 715c Yoof zie S Y | | o} l I -
N 11
I 2 3 4 —Vce 6 7 8 _ 31 9 P P 1is * FF |1 A 26 =
| (6-7)LEGAL | 51, FF o} DIBF I I — TSO2A 1, FF | TS02A %2 rooome-s) | | 2cLK
22,25,210,213,217 ¢| DIBF = o [Tso2a | | ,
S | (12178 | l 210 “2108 . | (6-11)MCIF-
pcrF b kel Soieet [ PCP4 | 16f S s 12f 7 o[ TS02A |
| 23 PCP4 ]33 12 8 E (6‘8,6‘9,' E "_L E to I l TSOZL'O_‘
(6-11)PCP4 cao] 2154 zic O, |e-287-4 | (] - A I
| = | «29 I z16C
* | | (6-11) PCP2* =21 I 2 CLK I
| (6-11) 9 —
] ' |
T 1
| lcika 33 ICLK 4 _ JicLka - |
s = oL
(6-11) —— e —_——
| : pcp2*
I | RUN™
I
l 2 CLK
LDFF {J)
I I TSO2A* TS02A*
| TS02A TS024
| PCFF PCFF
| l SCEF*
CONT LDFF(J)
I l (6-9)CONT 25 PCP4
| CRI9 CRI9
I l | scrr 2
I cri9 |,
- « 15 PCP4),z14A
(8-1)RUN" o NTFF ] LFeF [ | 4
o 1 DIBF
LFEF | | c .
6 | SPSE]
RUN" KZ5BQ* LFEF* \ l CONT
121" g * o | I DiBF
8 I I 2
—» FFsw'(6-9, 6-28) " — > SPSE(6-9)
.
LFEF (6-9)| | 15024
| CRO4
| choz FF 42 (6-9) CRRST" 36
9 N i3 -
> - FF FF 39 Cl
I | CRO4, J o Q » SCEF (6-8) (6-9)MPLD* gg LOFFULY 4] PP o > LDFF (6-28) T
I I s2 | | P2 6 CSCEF (6-9) zCAV*=2 || LOFF P
(6-8) CRO2 > : c
| | te-®cro1 27 . [I—ZKZZBQ oL 1 sceres, 16], 220 LOFFT c
50 > £ z « ¥
(6-8) CROO 4 6-25) TSO2A E
- 49 1 (0] Ol 1
| (6-61MOD32 . z9a ?
I Z9c
e 38
B —] (6-8)CRO4 g; > (6-11)PCP4” 0
(6-8)CRO3 £ PCP4*
_— (N/C)} - 54 5
(8-64) MEM GND MOD 25 CRTC CRTC
(6-11)1 cLk 32! LCLK3 ICLK3 .
(6D Mca® 46 MCa* Mca
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1 [TmMiNG Losic Tso2* 1] TS02* 12 MEMORY STROBE I
cont* | | [ i CONT*[1o l
i 28 |, z48
6-1)Ts01-28 10
| | | | (6-1NTSPL y
I | : |
1 | | Tsoz I
i - o e
7 - - _]
| (6-II)T302*‘2_"‘2 | | - e . | [ToN-LiNE FLIP-FLOP N
I o l ‘4 Pa (6-111PCP3 =1 Z158 s 14 | 7 (6-1nRUN 21y FF ol SonLinee-is |
T = ? MSTR(6-6) (6-1)POSW 7 -
« 26 L 10 NLINE 6-14,
DIBF P s 1soz2a* [ FF_]T1so2a | FF 71 5 5 ONLIN o
2 | | T JFFQ e N > TSO2A(6-9) 2CLK e . | RUN® | 212¢ N 1) 6-i2)
: S ¢ [rs02 | | s | zma ). I | 0 N\ [od] 25012 93 . |
l —1° z108 (8- MCIF K Q ., | z120 K Q' ONLINE *(8-11)
Jio| 8 . pcpa | 16] Z'0A, 12 | Tso2a* | | T S I ] } |
—DIBF | KgQ T 1% e 90 10 l 3
(6-8,6-9, = | TS02 | 3 LDFF(J) 3 22 |
6-287-4) | ? 9. | | | . (6-11)RDY ==
| <29 ziec 2 |
| (6-11) pcp2* 22 | | 2oLt | |
I | (6-11) 9 |1 |
L I
| JcLka | ICLK4 | | |
1. MC3* l_
! L—————-——————-———.;—.————l —-—-q_———————-h————-————_——————_——————I '——-—-—————-————-————————j
: PCP2* PCP2*
l PCFF*
] RUN™ RUN*
I
| 2 CLK 2CLK
e
15024 |
TZgZA | +5V 29 > 45V
PCFF PCFF +L o, +i 2
SCEF* | 4.7uF A7uF
CONT LDFF(J) LDFF (J) |
PCP4 2 TP-2
CRI9 CRI9 I GND 60 \;/
SCFF {
| F HAMMER DRIVER STROBE |
I pPCP2*
l —9 2 |
I perer | Z12A HDST (6-14)
| 1 |
SCFF !3 I l—r__—_—_———-l
o[ FF a2 (6-9) RRS!* 56 34 (e-7) cesn F2 - FF 57
Bl IR L » SCEF (6-8) i <48 13 LDFF(J) | 4 39 N CRTC ) Fr ot losscFr  (6-9)RCFF'—=1 v __afl> pcFF (68 |
SCEF (6-9)MPLD* 22 z7A )= J Qs ®LDFF(6-28) 5 ) (e-11) pcP| 36 i ,
ofe (6-9) ZCAV™>= | LOFF pcpa | SCFF (6-9,6-11 0 . 6-11) |
B. R 51¢
12) 2200 e sceFies, 16] 22 A LOFFT CRI9 szg* SCFF* _ PeP4” 16 2'33* PCFE” 1
E 6-25) * 14 121" g o 12 13 14 I
TSO2A 4a | zo0
8 | zoa } Q (6-8) CRI9* Q |
1
CRI9* 1 58 i
PCP4” 3 L CRI9(6-9) | ‘ ,
CRTC | Flgure/6-10. Logic Gate |V AG-20
| CLK3 . .
ICLK3 . . | / Logic Diagram
4* MC4* MC4 MC4 /
AC /
——— ], s . — — — — — —— i —— — — — — — — v— — — — O — — — — — — — — — — — — — — —— —— — — — — — — — — — — — — — oo— ——__——J /
/
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]

o
o

S e e

(6-2@

I MC44 8 10 *
(6-28) MCA

MCIF

57 4 P
(6-15)FAULT—J FF Q o
1| MCIF
C
ZI3A.
MC2F K g*

16 1d

o ®
x

[

I 2MHZ OSCILLATOR
+12v
I T c7
— ¢
I T22uF +5V 42V
A
l R3 % R4
47K 4.7K T
| ¢e 3
- 13
l 0.0015uF
TP-8 c5
y ok | e
I 0.0015uF | K
| Qo :
l Lca Li
| T 120PF § 56uH
l 0I5uF
I -5.6V

NOTES:
I. ALL RESISTANCE VALUES IN OHMS,UNLESS OTHERWISE SPECIFIED
2. REF DPC DWG 2125148

T

L

CLOCKS
| CLK
¢ 48
z «| | CLK*
Q
10
.) 3
——C | CLK I(6-7,
6-9)
5 S 34
—q |CLK 2 (6-9)
30
10 9 )
—C —>| CLK 4(6-10, 27
6-14)
MASTER CLEAR
e e —— — — — — —— — ——— —
2 CLK*
(7-4) >
RI
VWA —
270
VRI
CLK 69 2.2uF
6-8,
6-10, T{
7-4, N\
7-7) |
L Cl
T 4.7ufF

v




2MHZ OSCILLATOR

c7

—
22ufF

7K

ce
|

i
JISuF

R6
1K

OHMS ,UNLESS OTHERWISE SPECIFIED

T

Z2A

- _‘} MCSW !——

; [—Om_l o

mc 42 ON-LINE ENABLE
8 10
(6-28) MCA
38
I PSEQ— MCIF(6-9,6-10) |
(6-2 17 RNSW
I i 0 (6-5)RNI—(] z8A [
57 FF : 4
(6-15)FAULT = Ny | qfHceF 10" a+>RDY(6-10,6-15 JQ
] | mezF [ | roY [1® 6-28,6-i2) :
c —c :
* 2138 ‘I Z7A
> * 51 1A
MC2F L1138 ] Pt OO [ L TRV [0 P
o E_|" NoC = L E " (6-5)RN2
—_—— _] ) I o)
R S
I ICLK ICLK i
| MCIF*
. I 31 * I j
i 5% | Z54A O=> MCI (6-7, | MCIF 23 I 6-10)PcFF 2]
3 ‘ 6-8,6-9, I | zieA HDCL' (6-14) pCPI
7-4.7-7) LECLK | : |
| | | (6-10)SCFF2
55 34« 6-7)CCSN-Y]
Zi8 8 758 NC2 (6-9, {6-16)HDSS ( :
© 6'|6) | | |
I l | HAMMER DELAY SINGLE SHOT AND I L DATA REGISTER ¢
50 HAMMER DRIVER CLEAR S _——
Z1D B 30 * L_ — — —— — — — — —
. z5¢C MC3 (6-10,
8 6-16 I
49 I
ZiC - 27 *
8 Z5D MC4(6-10,
0 6-14) Mc2F"
MASTER CLEAR |
— e ——— — —s —— o e
—_ —_————— e — —— —
I INTERFACE TIMING TSO!
| 1502 - :
l2v > rl2v (6-8)CRI9™ 2L (6-9)MPLD" L
3 (6-9) ZCAV*
58 Rl —»T501(6-10) T
-12v A —» 5.6V
2ro « Z168
Ts02
Les
DVR' T 2.20F
TP-Z |
e/
7) | 2 \r '8 » 7502
— _J. (6-8,
GND L. = — 17
60 s olsor 1502 | | 6-10)
750! TS02 |- ;
ce I — c 1
T 4. 7uF A - VR 2148 l11s02* 139
. ap | Z2C K _Q'—»Ts0I(6-8) ko222 1oers02" (608,
5y 23 > r5v I (6-9)CONT —- 2 E 6-10)
N Q
|
| |
I MCIF* \ MCIF | 4
! (6-13)STRB—
N 2CLK :

-
|
|
|
|
|
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'l ll ~ LINE STROBE SYNC 1 | TIME SLOT DECODE —I
ON-LINE ENABLE l , | - |
I MCAi [——PCPZ*(GJ,G—IO) I
s1an—7d zsa RNSW I I ’ I | . EVEN '
’ : : | i FF FF
: FF o FF Lser| FF |, |s2 I PCT PCT a 0DD s FF Jeven .
6-15 J_ Qf>RUN(6-9, J o QpF— Ls LsF2(6-9, Y ot J o —HJ Qs peT* PCP2(6-10)
RUN | (6-10) RTINS 6-28) c 2] 0% | VN - |
’ ! 1
N IRILA T (6-14) | | ZI2A4 opF | 2128, . I k234 pet”| L] 238 . oo0" o] | EVEN® l
20 RNSW r— K _ Q »RUN(6-10) K QrT L e LSF2 ENE 9 O
JRN2=—(C) z88 - E_J | E : ’e *
\ . o} I A 1 Q. f T ) ————»PCP4" (6-10)
i | l MG A* MG A* MCA* I
l— —— — —— — —— —— — — -J S *
—_— S J— 24
IGLK | CLK ZeD PCPA | g zioc > pcpare-, '
MCIF* L MCIF* i3 il 6-8,6-9,6-10)
(6-10)PCFF —2] I % I
. | { s : PCP3 (6-10)
. (8-14) I PCPI
I (6-10)SCFFL3] e L [ . |
z16D SHFT* (6-8) ;
16 L i *
5 - 2] — PCPI 5
> HDSS' (6-9) | (6-7)CCSN—= = I | zes 0 "> PCPI(6-9,
I 5 5 6-10)
DATA REGISTER ENABLE I 3 PCPI*(6-9)
< n > -
SHOT AND I 1
o I ___ - — —_—— —
Mc2F”
7501} |
1502
¥ 22 B "
X (6-8)CRI19 — (6-9)MPLD*‘ Z1,22,25,26,28,210,216 23,24,27,212 THRU ZI5
-—"»T501(6-10) (6-9) zcav
X Z168
TS02
8 o 1502
; (6-8, O
7-7 4
FF [FF JT1so02 ! FF F P 1|29
i ot J LA 6-10) | LDEMLY, . STF L1y FF o;#»DLFF(NC)
. e R ’ . ! . *
Crsm ‘ CTSOZ i | STFF - DLFF ON('é'PoE) 41 .
ZI4A Z148 o ZI5A i ZI58B ) ZIIA L ——»DEML
36 * L TS02 39 ! . DLFF* !
K _Q't—»Tsol(6-8)——fk @ |2 vs02" (6-8, _|'_~‘> K Q' b—strrt dk o f——( (6-12)
(ET) ’ 3 6-10) = e | ' I
| | ? FIGURE 6-1!1. TIMING CONTROL AT-13,
| MCIF ! (6-13) sTRE 4 | LOGIC DIAGRAM
2 CLK 2 CLK
—_ N — — —_ —_ —_—— e e N -
214163A 611
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+22v

+12v

+5Vv

(6-11) DEML

(6-11) RDY

(6-10) ONLINE

(7-7) PARERR

NOTES:

1. PARTIAL REF DESIGNATIONS ARE SHOWN,

FOR COMPLETE DESIGNATION
2. ALL CAPACITANCE VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED
3. ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED I
4. REF DPC DWG 2130698

PREFIX WITH CIRCUIT NO.

R1
REF
VOLTAGE
GEN
Q2

CIRCUIT 500

57 » + 22V
+
~Ci
4.7
! > + 12V
’-dh
-~ C2
4,
59 7 » + 5v
+
==
4,
58 7 » -12v
N7 C4 X CS -
+ 4.7 +] 4.7 TPY.Z
2 1
60 [_ — e —— —— —— — _|
4] 55 XDEML (6-4)
| CIRCUIT 100 |
—— — — — ———
TP-D l
| ‘A
17 18 XRDY (6~4)
| CIRCUIT 200 I
45 26 XONLINE (6-4)
cmcunﬂl
21 7 XPARERR (6-4)
,\) y’ -

214183A.612-1A

Figure 6=12A,

Positive Driver AJ-11 Schematic Diagram (Sheet 1 of 2)
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o e T T

CIRCUIT 500

» + 12V

R3
6.8

AV
1Al

cw

2K § Q!
<

o REF VOLTAGE TO
© CIRCUIT 100 THRU 400

AAA.
VW
~
~
AAA.
WV
=

| (
| |
! TP-X I

| e
Q2 I

I

—
REF VOLTAGE
5v 2
* vy *i2v FROM CIRCUIT 500
4 4 4
— —— — —— e |— — ——] ——— — —— —— —
| CIRCUIT 100 THRU 400 1: R3 _'
$ 2.7k 11 €2 |
l CR4 IV a7pe
2l
» I
| 2 o
Sk |
| - |
I < R4 RS
SR 2 P I
| $2.¢ 3 1.5¢ 100 Y
—» ourrur
1
' cl SR7 RS R10
- > >
47 315k 100 3« I
| |
| @ CR2  CR3
INPUT I ¢ >t Pt a R6
I 820
< R2
< SRS I
3 3.k S 470 c3
l o I
L — — — L ——— s eug— —— —— e — —— — — J
= v = =

214163A.612-18

Figure 6=12A, Positive Driver AJ-11 Schematic Diagram (Sheet 2 of 2)
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~ 28V 57 —® + 28V
+l2v 1 » + 12V
+5v 59 — + 5v
+
= a
-2y 58 4.7 —p - 12v
=2 C4 3 C5 -
+ F 4.7 + 4.7 T{.rz
2 L
GND 3
&0 — v o— —— o— —
I._ _]
(6-11) DEML 41 55 XDEML (6-4)
l CIRCUIT 100 l
(6-11) RDY 17 18 XRDY (6-4)
(6-10) ONLINE 45 26 XONLINE (6-4)
CIRCUIT 300 l
TP-A
I Y |
(7-7) PARERR 21 7 XPARERR (6-4)
circult aoo_j
|~ — — e G—— o— a— N
NOTES: +12v
1. PARTIAL REF DESIGNATIONS ARE SHOWN, PREFIX WITH CIRCUIT NO, l I
FOR COMPLETE DESIGNATION R 1P-X
2. ALL CAPACITANCE VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED REF Y I
3. ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED ' VOETE:JGE
4. REF DPC DWG 216009C Q12
| CIRCUIT 500

214163A.612-2A

Figure 6-12B. Positive Driver AJ-14 Schematic Diagram (Sheet 1 of 2)
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A

CIRCUIT 500
l : & + 12v
I st .
ger X, l
I cw
p I
TR
' 2(:’ Qt l
! -X
| a2 ~ |
Y o REF VOLTAGE TO
I ' ® circurt 100 THRY 400
> x2
S S
' ‘[ b4 3 X |
D S|
=
.SV +28v v REF VOLTAGE
= FROM CIRCUIT 500
4 4}
..-..__.__.____.__._.___.__.___l
I CIRCUIT 100 THRU 400 :: r3
$3.9K <) '
I cre Tares
r)
o |
I o
N |
| w |
I J < R4 [T}
o 1 b4 " I
l 32 ¢ 1.3k 100 \Y
}— ourrur
L J l
I ct Sy [ , R10
o I; 1.5K 100 S i I
e e cm l
INRJT I ¢ Pt - Qﬁ Ql () '
. AAA- Q4
l ' 820
4w ) '
< > RS
& 3.X :, 0 <)
I [ ( Yo I
L L _|__l_
-‘.L v = -é-
-12v

214163A.612-28

Figure 6-128.
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+5v

(6-4) DATAI

REC REF

INPUT RETURN

(6-4) DATA2

REC REF
INPUT RETURN

(6-4) DATA3
REC REF

INPUT RETURN

(6-4) DATA4

REC REF
INPUT RETURN

(6-4) DATAS
REC REF

INPUT RETURN

(6-4) DATAG

REC REF
INPUT RETURN

(6-4) DATA7

REC REF
INPUT RETURN

>\<;(c-4) DATASTR

REC REF

INPUT RETURN

59 — + 5V
+lLa
R 6.8
! - — + 12V
**cz
6.8
58 — -1V
-2
c b
| <
2 ] s 3« Y.
&
e — — — o 1
CIRCUIT 100 10D =
| .
3 WA
1 REC1(6-8,6-9
s 5 7-4,7-9
DIFF COMP
7 l 21014 r
[ W —— 1 | TP-M
————— — — s Y
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UNUSED CONNECTOR PINS USED FOR C(IRCUIT CONNECTIONS ON MOTHER BOARD
CONN REF DES PIN_NO
XA | 15,17,18,19,20, 23,24, 31,32,39, 40, 44, 46, 48,49, 52 54,57
XA2 3.4.5.7.12,13.16,18,19,20,22.2 3,25,26,30, 31,32, 39,40,41 42 44 43 46, 47,
48.53, 54,56, 57
XA3 3,13.14.15,)6,17, 19,21, 22, 23,24,25. 26, 29, 30, %, 32,35, 33,43,44 45 46,47, 49, 57
XAA 2,8,13,14,15,16,23.24, 57 98,59.60
XAS 1,2,5,6,23,2526,27, 28, 31,32, 33 34, 3¢,52
XA6 4,5,6,13.74,15,21,22,23,25,26,27, 31, 32,7 , 34
XA” 3.31,33,51,52
XAR [53
T xa9 2,55
- A — —
15,29, 33, 41, 43, 53

ALL RESISTANCE VALUES ARE IN OHMS 5%, 1/4 WATT

ALL CAPACITANCE VALUES ARE IN MICROFARADS, 10%, 100 VCLTE

ALL DIODE BRIDGES ARE 800516-001

ALL SCR'S ARE 800192-001

PARTIAL REFERENCE DESIGNATION: ARE SHOWN FO™ 20 'PLET.
DESIGNATION PREFIX WITH CIRCUIT NO.

COMPONENTS NOT MOUNTED ON + STHER BOARD: C7, C8, CB1,
81, J5, Jo, S1, 52, DS1, 022, D3, F1, F2, 3, F4, F5 F6, F7, F8,

Q1,Q2, Q3, Q4,

Q5, J1, Ti, C1,C2, C3, C4, C5, C&, J2.

REFERENCE DPC DWC 216464C

NOTES: UNLESS OTHERW'“= SPECIFIEL

Figure 6-25,

Power Supply AL

Schematic Diagram
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HM62 | 26 HM66 | 26 HM70 | 26 HM74 | 26 HM78 26
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and Gates AG-32 Logic Diagram (Sheet 1 of 2)
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SECTION Vil
OPT I ONS
7-1 INTRODUCT I ON
7-2 This section describes the options that are available with the printer.

See table 7-1 for the complement of printed circuit cards and cable pluy cards
necessary to implement the following options.

Table 7-1. Card Cage A3 Option Complement

Reference
Card Type Description Quantity | Designator | Slot Option
AL-11 Parity 1 A3A7 7 Parity
AL-12 Zone Select 1 A3A8 8 Zone Select
AJ-10 Negative Driver 1 A3AT1 11 Negative Logic
AK=11 inverting Receiver 1 A3A1L 14 Negative Logic
AZ-14 Card Cage Interface 1 A3P14 4 Code Conversion
Cable Plug Card

AL=-27 Self Test 1 A3A25 25 Self Test

7-3 NEGATIVE LOGIC

7-4 As described in section |V, the printer is interfaced to the user system

through eight receivers and two drivers (figure 4=2). To interface negative

logic it is necessary to substitute inverting receiver AK-11 (figure 7-1) and
negative driver AJ-10 (figure 7-2) for receiver AK-10 and positive driver AJ-11
normally supplied with the printer. See table 7-2 for the negative logic receiver
and driver characteristics.
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Inverting Receiver AK-11 Schematic Diagram (Sheet 2 of 2)




DPC 2141638

+ 28V

+i2v

+5V

-12v

{6-11} DEML

(6-111 RDY

(6-14) CHCK4

{7-7) PARERR

NOTES:

FOR COMPLETE DESIGNATION

4. REF DPC DWG 213604E

57 —» + 28V
&
a7
1 _» + 12V
+
T
59 M >+
+
]
" a7 e v
e oca == C5 TP-
+ 47 A R %Z
2 1
60 — —— — ——— — c——
— —
41 95 XDEML (6-4)
CIRCUIT 100 I
COLTAGE ORI VE R
17 AMPL 0261 @203/ 18 XRDY (6-4:
I Qw2 Q204 |
| CIRCUIT 200
45 26 XCHCK (6-4)
| CIRCUIT 300 I
7 XPARERR (6-4)
CIRCUIT 400 .
I -2V
1. PARTIAL REF DESIGNATIONS ARE SHOWN. PREFIX WITH CIRCUIT NO. | |
R1 TP- €
2. ALL CAPACITANCE VALUES IN MICROFARADS UNLESS OTHERWISE SPECIFIED REF \'r I
3. ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED | VoLt
Q1/Q2
| CIRCUIT 500
214163A.7024

Figure 7-2.

Negative Driver AJ-10 Schematic Diagram (Sheet 1 of 2)




DPC 2141638

oo T

CIRCUIT 500
| :—e—nv
| o
s Cl
68 Gl |
| cw
I\ |
RIS 2
l 2K: Qa1
3 |
l TP-E
0
Q2 |
o REF VOLTAGE TO
I I > CIRCUIT 100 THRU 400
R
< <
> > R4
I T 27 :» 1K I
>
L — — 1 _J
—4
Vv +28v “12v
4 4
— — — —— | — — — — | — — — —— —— — — —
I CIRCUIT 106 THRU 400 3 L
> 3.9K 3 C2 l
I CRa [ANYTY
A
> I
| P o |
I CRS |
| .
R\ ; R8 i3 |
l £2.7K > 15K 100 \.(
|
» CUTPUT
T
I -~ E;pf k7 R10
1.5k 1%
| < G2 Cr3 l
INPUT 1 -4 Pt . qne Qﬁ ol R6 l
3.3k
I %2 J I
[
%3.3( o
N S IR R
= =
- Ry REF VOLTAGE -

FROM CIRCUIT 500

214163A.7028
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Table 7-2. Negative Logic Receiver/Driver Characteristics

| tem Receiver Driver
Input Impedance 10K
Qutput Impedance 100 ohms
Load Resistance 10K to ground
Load Capacitance 220 pf
Signal Transition Rate LOv/usec (typical)
Logic 1 Adjustable from Adjustable from
-10.0v max to -8.0v max to
= 3.0v min =3.0v min
Logic O -1.0v max -1.0v max
0.0v min
Threshoid Voltage 1/2 of logic 1
7-5 The negative logic receiver and driver reference voltages are adjusted
relative to the printer logic 1 voltage levels. |In the calibration procedures that

follow, test connections to card test points are called out as follows:

Sample Callout Definition
A3-14M A3 = Card cage A3
14 = Card location (slot)
M = Card test point
7-6 CALIBRATION OF INVERTING RECEIVER AK-11 REFERENCE VOLTAGE
7-7 Calibrate inverting receiver AK-11 reference voltage as follows:

a. Set oscilloscope (2, table 5-2) controls and switches as follows:

Switch or Control Setting

MODE CH1

VOLTS/CM .5

VARIABLE CALIBRATED
STABILITY full clockwise
TRIGGERING LEVEL full clockwise
TRIGGERING MODE AC

TRIGGER SLOPE INT +
AC-DC-GND DC
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b. Connect CHANNEL 1 probe (3, table 5-2) to A3-14M, and probe ground
lead to A3-14Z.

c. Adjust potentiometer R2(14) (figure 5-8) until voltage displayed at
A3-14M is equal to 1/2 of the printer logic 1 voltage level.

d. Remove probe from A3-14M and A3-14Z.

7-8 CALIBRATION OF NEGATIVE DRIVER AJ-10 REFERENCE VOLTAGE
7-9 Calibrate negative driver AJ~10 reference voltage as follows:

a. Set oscilloscope (2, table 5-2) controls and switches as follows:

Switch or Control Setting

MODE CH1

VOLTS/CM .5

VARIABLE CALIBRATED
STABILITY full clockwise
TRIGGERING LEVEL full clockwise
TRIGGER{NG MODE AC

TRIGGER SLOPE INT +
AC-DC-GND DC

b. Connect CHANNEL 1 probe (3, table 5-2) to A3-11E, and probe ground
lead to A3-11Z.

c. Adjust potentiometer R1 (figure 5-8) until the voltage displayed at
A3-11E equals the printer logic 1 voltage level.

d. Remove probe from A3-11E and A3-11Z.

7-10 ZONE SELECT

7-11 The zone select option allows users, with requirements for short lines that
are not left-justified, to operate at increased rates. Zone select card AL-12 and
interface signal, ZONE SELECT, are necessary to implement the option. Signal ZONE
SELECT, when true, indicates that information on data lines 1 and 2 defines the
zone in which the subsequent data is to be printed. This information is strobed

by the user in the same manner as normal data, and if there is no data in memory

at this time, the printer advances to the selected zone and accepts data to be
printed in that zone. |If data is present in memory, it is printed prior to com~
pletion of the zone select operation.

7-12 The user should not follow a zone select code on the data lines with a
format control code (PF, CR, or FF) since these signals initiate the print cycle
and clear the column register, returning it to the leftmost print position. The
data line codes for ZONE SELECT are as follows:



DATA LINE 2
Zone 1 0
Zone 2 0
Zone 3 1
Zone 4 1

7-13 ZONE SELECT IMPLEMENTATION (Figure 7-3)

DPC 214163B

DATA LINE 1 COLUMNS
0 1 thru 20
i 21 thru 40
0 L1 thru 60
1 61 thru 80

7-1k To implement the zone select option, set circuit breaker CB1 to OFF and
install card AL-12 (A3A8) in slot 8 of card cage A3. Delete and add the following

jumpers:

Delete Following Jumpers

J8-8 to J8-40

J8-9 to J8-41

J8-10 to J8-U46
J8-11 to J8-45
J8-12 to J8-47
J6-41 o J5-53
J6-41 to J5-ik4

Note

Add Following Jumpers

J11-45 to JB8-26
J15-55 to J5-4kL
J8-28 to J6-41

If printer is used with negative
logic system, ensure card AL-12
is wired for same (figure 7-4).

7-15 ZONE SELECT OPERATION (Figure 7-4)

7-16 The zone select operation is

initiated by the user system and can occur

with the printer in any of the following conditions:

a. Data not in memory = paper not moving

b. Data not in memory = paper moving

c. Data in memory

7-17 The following paragraphs describe the zone select operation for each con-
dition. See figure 7-5 for a timing diagram of the zone select operation.

7-18 Data Not In Memory =~ Paper Not Moving

7-19 For all operating conditions, flip-flops Z3A, Z3B, Z4A, Z4B, Z8B, and
Z10A are initially cleared when MCi* goes low in the master clear state.
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7-20 The clock inputs for flip-flops Z3A, Z3B, ZLA, Z4B, and Z10A are provided
by flip-flop Z8A. Printer clock signal 2CLK is inverted by Z5E and applied to the
AlAarl, timmiid AF F11A_FlAa~n 794 Clinmn +hn Flimn £1Aan tommiidber avnan +i1inad +Aaanthar Aand
“iVUenN lIII.JUL ~r IIIP.IOVP M\ . v e (SN IIIP'IIV’J II|’JULJ =N [ va\—bll\vl (*TEAV]
always true, the flip-flop toggles continuously on each fall of its clock input and
divides down by 1/2 to produce a 1 mHz clock signal for the zone select logic.

7-21 Assuming the user raises signal ZONE SELECT and transmits the code for

zone 2, inputs RECZCHA and REC1 go high and are applied to receiver Z2 and NAND
gate Z1D, respectively. The receiver output goes high and is applied to NAND gate
Z1A. The user follows the code with signal DATA STROBE and STRB goes high enabling
NAND gate Z1A. The gate output goes low, presets flip-flop Z4A (ZCFF) and is also
applied to NOR gate Z6B and ZIB. Z1B output goes high, enables gate ZID and flip-
flop Z3A is preset. OQutput ZCFF* goes low, is applied to NAND gates Z7G and Z9-10.
CONT(1) goes high and CONT(1)* goes low.

7-22  ¢coNT(1) and CONT(1)* and on-line *(1) are applied to the printer logic in the
same manner as CONT and CONT* and on-line*(1). At this time the column and data
registers and flip-flop LDFF are reset.

7-23  Since input DIBF* is high, (no data in memory), the output of inverter Z5A
is low and applied to gate Z6B. With both inputs to gate Z6B low, the clock input
to flip-flop Z8B goes high.

7-24  As input PAFF is low (paper not moving), the output of NAND gate Z11D is
high and applied to NAND gate Z11C. The preset input to flip-flop Z10A is dis-
abled. At the completion of DATA STROBE, STRB goes low, the output of gate Z1A
goes high and the clock input to flip-flop 288 falls. Flip-flop Z8B sets, enables
gate Z11C, and output DCRS* goes low.

7-25 When DCRS* goes low, the output of NAND gate Z9D goes high. NAND gates Z7B
and Z11A are enabled and ZCRS(1)%* goes low and ZCAV(1) goes high. ZCRS(1)* and
ZCAV(1) are applied to the printer logic in the same manner as ZCRS* and ZCAV.

ZCRS (1)* clears zone control flip-flops A17Z1A and A17Z1B (figure 6-16) and starts
the 1.3 millisecond one-shot and delay in CKT500. ZCAV(1) is applied to the set
input of recovery reset flip-flop A15Z5A (figure 6-14) and on the next clock
(1CLKL), flip-flop A15Z5A sets. The output of gate Z7B is also applied to inverter
Z5C and the set input to flip-flop Z4B goes high.

7-26 On the first clock after its set input goes high, flip-flop Z4B sets and
output Z4BQ goes high. Output Z4BQ enables NAND gate Z7D and NOR gates Z6A and
Z6C. It is also applied to the reset inputs of flip-flops Z3A, Z3B, and ZCFF.
The output of gate Z6A goes low and clears flip-flop Z8B, disabling gate Z11C.
DCRS* and ZCRS(1)* go high and ZCAV(1) goes low. The outputs of gates Z7D and
Z6C, ZCF1%* and ZCAV(1)* also go low at this time. When ZCF1% goes low, flip-flop
A17Z1A is preset, enabling NAND gate A17Z2C. The output of gate A17Z2C goes low,
is inverted by A17Z2B and applied to the set input of flip-flop A17Z4B. ZCAV(1)*
is applied to the printer logic in the same manner as ZCAV* and initiates that
portion of the zone change operation (section IV) in which flip-flops LDFF and
DLFF are set, and DEMAND LINE is raised.
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7-27 On the next clock, flip-flops Z3A, Z4B, and ZCFF reset. |f flip-flop Z3B
had previously been set, it too would reset at this time.

7-28 When the 1.3 millisecond one-shot and delay sequence, previously started,
is completed, flip-flop A17Z4B is clocked and set, and the flip-flop set for the
previous zone is reset. The +65v excitation is switched to the zone 2 hammers,
completing the zone select operation.

7-29 Data Not In Memory - Paper Moving

7-30 The following operation is basically as previously described for the data
not in memory - paper not moving condition.

7-31 Assuming ZONE SELECT is raised and the code for zone 3 is transmitted,
inputs RECZCHA and REC2 go high. On receipt of DATA STROBE, STRB goes high, flip~-
flop ZCFF is preset and CONT(1) goes high and CONT(1)* goes low. NAND gate Z1C is
also enabled, and the gate output goes low, presetting flip-flop Z3B. When STRB
goes low, flip-flop Z8B is clocked and set.

7-32 As input PAFF is high (paper moving) the output of NAND gate Z11D goes low,
presetting flip-flop Z10A. When paper stops moving, PAFF goes low and the output
of gate Z11D goes high. NAND gates Z11C and Z7B are then enabled. DCRS* and
ZCRS(1)* go low and the set input to flip-flop Z4B goes high. The zone control
flip-flops are cleared and the 1.3 millisecond one-shot and delay is started.

7-33 On the next clock, flip-flop Z4B sets. NAND gate Z9A, and NOR gates Z6A
and Z6C are enabled, and flip-flop Z8B is cleared. DCRS* and ZCRS(1)* go high,
and ZCAV(1)* and ZCF2* go low. As previously described, ZCAV(1)* initiates a
portion of the zone change operation.

7-34 When ZCF2% goes low, flip-flop A17Z1B is preset, enabling NAND gate A17Z3D.
The output of gate A17Z3D goes low, is inverted by A17Z3A and applied to the set
input of flip-flop A17Z5A.

7-35 On the following clock, flip-flops Z3B, Z4B, and ZCFF reset.

7-36 On completion of the 1.3 millisecond one-shot and delay sequence, flip-flop
A17Z5A is clocked and set, and the flip-flop set for the previous zone is reset.
The +65v excitation is switched to the zone 3 hammers, completing the zone select

operation.

7-37 Data In Memory

7-38 The zone select operation with data in memory is basically as described
for the other conditions.

7-39 Assuming ZONE SELECT is raised and the code for zone 4 is transmitted,
inputs RECZCHA, REC1 and REC2 go high. On receipt of DATA STROBE, STRB goes high
and as previously described, flip-flops ZCFF, Z3A, and Z3B preset. CONT(1) goes
high and CONT(1)* goes low. Assuming paper is moving at this time, PAFF is high
and flip-flop Z10A also presets. When CONT(1) goes high, the printer enters the
scan and print state (section IV), and waits for paper to stop moving.
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7-40 Since DIBF* is low (data in memory) the output of inverter Z5A is high and
applied to the reset input of flip-flop Z10A. When paper stops moving, PAFF goes
low, the output of gate Z11D goes high and the preset input to flip-flop Z10A is
disabled. 0On the next clock flip-flop Z10A resets.

7= On completion of the delay counter sequence (section iV) the scan and print
operation continues and DIBF* goes high when all data in memory is printed. A zone
change operation is then initiated by the printer logic and ZCAV* goes low. ZCAV¥*
is applied to NAND gate Z9D. The gate output goes high, enables NAND gates Z78B

and Z11A and ZCRS(1)* goes low and ZCAV(1) and the set input to flip-flop Z4B go
high. The zone control flip-flops are cleared and the 1.3 millisecond one-shot

and delay is started.

7-42 On the next clock, flip-flop Z4B sets and NAND gates Z9A and Z7D and NOR
gate Z6C are enabled. ZCAV¥* and ZCRS(1)* go high, and ZCAV (1), ZCAV(1)%*, ZCFi%*,
and ZCF2% go low.

7-43 When ZCF1* and ZCF2% go low, flip-flops A17Z1A and A17Z1B are preset,
enabling NAND gate A17Z3C. The output of gate A17Z3C goes low, is inverted by
A17Z3B and applied to the set input of flip-flop A17Z5B.

7-44 On the following clock, flip-flops Z3A, Z3B, Zi4B, and ZCCF reset.

7-45 On completion of the 1.3 millisecond one-shot and delay sequence, flip-
flop A17Z5B is clocked and set, and the flip-flop set for the previous zone is
reset. The +65v excitation is switched to the zone 4 hammers, completing the zone
select operation.

7-46 PARITY CHECK

7-47 The parity check option assures the user that the printout is an accurate
reproduction of the input data. The user is alerted when erroneous data is
received.

7-48 A 7-bit code is used to transmit information to the printer on data lines
DATAl thru DATA7. A parity bit is added to the 7-bit code and transmitted to the
printer on data line PARITY DATA. Each printable character is now represented by
an odd number binary code and an even number code becomes a nonprintable character.

7-49 The eight data lines connect through interface receivers to a parity gen-
erator whose output remains low if the incoming character code is decoded as an
odd number binary input. |If a bit is dropped in transmission, it is decoded as an
even number binary input. The parity generator then raises signal PARITY ERROR to
the user and the erroneous code is cleared from the data register. PARITY ERROR
remains high until receipt of a control character.

7-50 When PARITY ERROR is raised, the user can choose to do one of the following:

a. Send CR command and retransmit and overprint the line of data in which
the error was detected.

b. Send PF command and reprint data on the following line.
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c. Ignore parity error and continue printing. A space then appears in
the location the erroneous character would have occupied.

7-51 PARITY CHECK IMPLEMENTATION (Figure 7-6)

7-52 To implement the parity check option, set circuit breaker CB1 to OFF and
install card AL-11 (A3A7) in slot 7 of card cage A3. Remove the jumper across pins
23 and 40 of connector J8.

Note

I'f printer is used with negative
logic system, ensure card AL-11 is
wired for same (figure 7-7).

7-53 PARITY CHECK OPERATION (Figure 7-7)

7-54 The following paragraphs describe the parity check operation for each
character received.

7-55 Flip-flops PARERR and DRRS are initially cleared when MC1* goes low in the
master clear state.

7-56 Parity bit RECPAR! is applied to receiver Z5 and the receiver output goes
to parity generator Z1.

7-57 If an odd number of inputs are high, the received character code is correct
and the parity generator output stays low, inhibiting NAND gate Z2D.

7-58 If an even number of inputs are high, the received character code is erron-
eous and the parity generator output goes high. When signal DATA STROBE is raised,
STRB goes high and enables gate Z2D. The gate output goes low and presets parity
error flip-flop PARERR and data register reset flip-flop DRRS. Output PARERR goes
high, is applied to a driver, and raises signal PARITY ERROR to the user. Output
DRRS goes high, enables NOR gate Z4A, and MC1(1)* is applied to NAND gate A3Z12C
(figure 6-8) and the clear inputs to the data register flip-flops go low. When
STRB goes low, the data register resets, erasing the erroneous code. The data
register is held in the reset state until TS02 goes high. On the next clock, flip-
flop DRRS resets and MC1(1)* goes high, removing the clear input from the data
register.

7-59 On receipt of a control character, CONT goes high and on the next clock
flip-flop PARERR resets. The parity check operation is completed.
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7-60 CODE CONVERSION

7-61 The code conversion option permits the user to transmit a unique 6, 7, or
8-bit code with or without parity, and convert it to the internal printer code.
To allow time for conversion, the maximum transfer rate is reduced from 500 kHz
to 250 kHz.

7-62 CODE CONVERSION IMPLEMENTATION (Figure 7-8)

7-63 Implementation of the code conversion option requires the addition of card
cage A6 and the card complement listed in table 7-3.

Table 7-3. Card Cage A6 Complement

Reference
Card Type Description Quantity Designator Slot
AZ-14 Card Cage Interface 1 A6B14 14
Cable Plug Card
AK-10% Receiver 2 A6B15 15
and and
A6B22 22
AK=11% Inverting Receiver 1 A6B15 15
(Negative Logic
Systems)
AZ-67 Matrix Driver 1 A6B16 16
AZ-56 Diode Matrix 5 (max) %% A6B17 17
thru thru
ABB21 21

*Removed from Card Cage A3

#*%bL-character printer uses A6B17 thru A6B19
96-character printer uses A6B17 thru A6B21

7-64 CODE CONVERSION OPERATION

7-65 Signals DATA1 thru DATA7 and DATASTR are interfaced to receiver A6B15
(AK-10/AK-11). The receiver outputs, DATA1 thru DATA7 and STRB, are fed to a
matrix driver,

7-66 Matrix driver AZ-67 (figure 7-9) inverts the DATA signals in a manner
which provides a high and low output for each DATA input. The matrix driver out-
puts are then fed to a diode matrix for decoding.
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7-67 Signal STRB is applied to single-shot Z3 and the clear and set inputs of
flip-flop Z4A (STRB(1)). STRB is low at this time and flip-flop STRB(1) is held
in the clear state. When the user raises DATA STROBE, STRB goes high and triggers
single-shot Z3. Output Z3Q goes high for 250 nanoseconds. At the end of that
period, Z3Q goes low and fiip-fiop STRB(1) is ciocked and sei. Output STRB (1)
goes high and is applied to the printer logic. When DATA STROBE drops, STRB goes
low and flip-flop STRB(1) is again cleared until the next DATA STROBE.

7-68 The decoding matrix consists of three diode matrix AZ-56 cards for a 6L -
character printer, or five matrix cards for a 96-character printer. The matrix
cards are connected in parallel to the outputs of the matrix driver. The outputs
of the matrix cards are connected in parallel to receiver A6B22 (AK-10).

7-69 Diode matrix AZ-56 contains a printed circuit grid pattern consisting of
23 lines horizontally and 23 lines vertically. The horizontal lines are pulled

up to +5v through resistors Rl thru R23. Vertical lines 1 thru 16 are input lines
from the matrix driver, and lines 17 thru 23 are output lines to the receiver.

The output lines are pulled down to -12v through external resistors.

7-70 Each printable character and the three control characters are represented
by a horizontal line. Three matrix cards provide 67 character lines for a 6L-
character system, and five cards provide 99 character lines for a 96-character
system. The incoming user code and the outgoing printer code appear on the ver-
tical lines, and the code is determined by the location of diodes connected
between the horizontal and vertical lines. A hypothetical matrix and a schematic
representation are shown in figure 7-10 for characters N and 0. Other characters
would be similarly mechanized.

7-71 Assuming a hypothetical user code for the letter N, the transmitted code
on the data lines is as follows:

DATAT = 1 (LSB)
DATA2 = 1
DATA3 = 0
DATAL =1
DATA5 = 1
DATAG = 1
DATA7 =0
7-72 The received data is fed to the matrix driver whose outputs can be con-

sidered as DATA and DATA* signals. The user code appears on inputs 1 thru 7 of
the matrix and its inverse appears on inputs 1% thru 7%, |f a data line is high
(1), a diode is connected between the applicable input and character lines. If
it is low (0) the diode is connected between the applicable inverse input and
character lines.
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7-73 Outputs 1 thru 7 of the matrix are applied through the receiver to the
printer logic. The printer character code for N is as follows:

REC1 =0
REC2 =1
REC3 = 1
RECH =1
REC5 = 0
REC6 = 0
REC7 = 1
7-74 If a REC line is high (1), a diode is connected between the applicable

output and character lines. The absence of a diode indicates the output line is
lTow.

7=75 If the user code for N is transmitted correctly, input lines 1, 2, 3%, L,
5, 6, and 7* go high, and the diodes are reverse biased. The matrix performs an
AND function and outputs 2, 3, 4, and 7 go high while 1, 5, and 6 stay low. The
printer logic then stores the character code for N in memory.

7-76 {f the user code for N is transmitted incorrectly, and the result is not a
printable or control code, then a space code will be stored in memory by the
printer logic.

7=77 SELF-TEST

7-78 The self-test option enables the printer to be exercised during checkout
and maintenance, independently of the user system. The self-test circuitry is
contained on printed circuit card AL-27 which replaces input/output cable plug
card AZ-14 during checkout and maintenance.

7-79 SELF-TEST PROCEDURE

7-80 To self-test printer, proceed as follows:

o a. Open printer cabinet rear door; unlatch and swing card cage A3 out to
90~ position,

CAUTION

Operation of self-test card with logic 1
levels above +5v will result in damage

to card. For these systems only perform
steps b and c prior to installing self-
test card. Refer to calibration, section
V, for an applicable adjustment procedure.
Proceed to step d for logic 1 levels of
+5v or less.
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b. Set driver A3A11 reference voltage at +4 to +4.5v.
c. Set receiver A3AlL reference voltage to +2v.
d. Open printer cabinet front door; set circuit breaker CB1 to OFF.

e. Remove input/output cable plug card AZ-14 from card cage A3, location
25.

Note

Perform steps f and g for negative logic
systems only. Proceed to step h for
positive logic systems,

f. Insert negative logic self-test adapter board (figure 7-11, part no.
216495) into location 25.

g. |Insert self-test AL-27 card (switch ST at top), into self-test adapter
board (figure 7-12).

h. Insert self-test AL-27 card into location 25 (figure 7-13),
i. Set AL-27switches S1 thru S4 to down position.

j. Set circuit breaker CB1 to ON.

k. Refer to table 7-4 for switch functions.

1. On completion of checkout or maintenance, set circuit breaker CB1 to
OFF.

m. Remove self-test card(s); replace cable plug card.
Note

On completion of checkout or maintenance,
perform steps n and o only if steps b and
c were previously performed.

n. Set circuit breaker CB1 to ON.

o. Set driver A3A11 and receiver A314 reference voltages to original
levels,

p. Close and latch card cage A3; close cabinet rear door.
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Table 7-4. Self-Test AL-27 Switch Functions

Switch Combinations Position Printout
S1 Down
52 Down Columns 1 thru 19
S1 Up
52 Down Columns 1 thru 39
S1 Down
2 Up Columns 1 thru 59
S1 Up
52 Up Columns 1 thru 80
S3 Up E only
S3 Down Shifting Pattern
Shex Down Normal
Sh* Up Zone L first

*Switch S4 used with zone select option only.

7-81 SELF-TEST OPERATION (Figure 7=-14)

7-82 Card AL-27 contains a line length counter, character generator, parity
generator, associated logic, and switches S1 thru Sk, Switches S1 thru S4 enable
the user to select an E or a shifting pattern, print one to four zones, and check
the operation of the zone select option. The parity generator provides the parity
bit for use with the parity check option,

7-83 Zone 1 = Shifting Pattern

7-84 Switches S1 and S2 determine the number of zones to be printed by selecting
the character line length., Switch S3 selects an E or shifting pattern. For a
shifting pattern in zone 1 only, the three switches are placed in the down posi-
tion to generate continuously 19 printable characters and a PF command.

7-85 When the printer is operationally ready, RDY goes high and remains high
for the duration of the operation. With switches S1 and S2 down, the output of
NOR gate Z2A goes high and is applied to NAND gates Z5C and Z5B. Each-time the
printer raises DEML, the output of NAND gate Z3C goes low, is applied to the clear
input of flip-flop Z17B, and inverter Z9D. Signal STRB and the clock input to

the 7-bit character generator go high.
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7-86  The character generator consists of flip~flops Z16A (LSB), Z16B, Z17A, and
up/down counter Z10. The 7-bit code for each character is derived from bits 1 thru
6 of the generator. Bit 6 is inverted to also provide bit 7 of the character code.
The generator output is applied to the data lines through NAND gates Z15A and Z5A,
NOR gates Z8C and Z8B, inverters Z9F, Z9B, and Z9C and associated logic. Each time
STRB goes high, the character present in the generator output is strobed into the
printer data register.

7-87 Each time DEML goes low, the generator and the line length counter are in-
cremented one count. The counter consists of up/down counters Z6 and Z7, and
maintains a count of the generated characters. Since neither the generator or the
counter is initialized at the start of the operation, the start count is random
and the first line in the printout may contain less than 19 characters. The shift-
ing pattern may also be unorganized for one or two lines. The generator start
count for the shifting pattern is 05, which appears on the data lines as the char-
acter code for E (69). The following description assumes an ideal situation in
which the operation begins with the counter at zero, and the generator preset to
05. The first character in the line will be E (1, figure 7-15), and the code
appears on the generator output and the data lines as follows:

Generator OQutput Data Lines
Bl =1 (LSB) DLOT = 1 (LSB)
B2 =0 DLOZ2 = O
B3 =1 DLO3 = 1
B4 =0 DLOL4 = O
B5 =0 DLO5 = 0
B6 =0 DLO6 = 0
B7 =0 DLO7 =1

7-88  When the counter reaches 18, gate Z5C is enabled and the output of NAND gate
Z19A goes high and is applied to the set input of flip-flop Z18A. On the 19th
count the character code for W is strobed into the printer data register, the gen-
erator increments to count 24, and flip-flop Z18A is clocked and set. Output

Z18AQ goes high, clears the line length counter, and is also applied to NOR gates
Z8A thru Z8D. Output Z18AQ* goes low and is applied to NOR gate Z2D and NAND gates
Z5A, Z15A, and Z15D. With switch S4 down, gate Z2D remains low and flip-flop 2188
stays reset. The outputs of gates Z15A, Z5A, and Z15D go high. The outputs of
gates Z8A thru Z8D go low, and the PF command code appears on the data lines as
follows:

DLOT =
DLOZ
DLO3
DLOL
DLO5
DLO6
DLO7 =

(LSB)

o

0
1
0
1
0
0
0
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Figure 7-15. Shifting Pattern Printout (Zones 1 Thru 4)
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7-89  When the generator reaches 24, gate Z5B is enabled, presetting flip-flop
£178. Output Z17BQ goes high, enabling NOR gate Z1D. Flip-flops Z16A and Z17A
are preset, and flip-flop Z16B and counter Z10 are cleared. Thus the generator is
preset to count 05, and the character code for E (69). On the following DEML, the
PF command is strohed into the nrinter data register, flip-flop 718A resets, and
the generator is incremented to the code for F (70).

7-90 On the first DEML after printer execution of the PF command, F is strobed
into the printer data register, and the counter and generator are incremented one
count. Thus the first character in the next line is F, and the operation described
in the preceding paragraphs repeats continuously. Each time it does, the first
character in each line is shifted sequentially one character (figure 7-15).

7-91 Zones 1 and 2 - Shifting Pattern

7-92 With switch S1 up and switch S2 down, 39 printable characters and a PF
command are continuously generated.

7-93 The output of NOR gate Z2B goes high and is applied to NAND gates Z19B and
Z11B. When the counter reaches 38, gate Z19B is enabled and the set input to
flip-flop Z18A goes high. Assuming that the generator count starts at E (2, fig-
ure 7-15), on the 39th count the character code for + is strobed into the printer
data register and flip-flop Z18A is clocked and set. The generator increments to
count L4, enables gate Z11B, and flip-flop Z17B is preset. Thus the counter is
cleared, the generator preset to E and a PF command generated. The operation then
continues as described for zone 1.

7-94 Zones 1 Thru 3 - Shifting Pattern

7-95 With switch S1 down and switch S2 up, 59 printable characters and a PF
command are continuously generated.

7-96 The output of NOR gate Z2C goes high and is applied to NAND gates Z13 and
Z3D. When the counter reaches 58, gate Z13 is enabled and the set input to flip-
flop Z18A goes high. Assuming that the generator count starts at E (3, figure
7-15), on the 59th count the character code for ? is strobed into the printer data
register and flip-flop Z18A is clocked and set. The generator increments to count
6L, enables gate Z3D, and flip-flop Z17B is preset. Thus the counter is cleared,
the generator preset to E, and a PF command denerated. The operation then con-
tinues as described for zone 1.

7-97 Zones 1 Thru 4 - Shifting Pattern

7-98 With switches S1 and S2 up, 80 printable characters and a PF command are
continuously generated.

7-99 When the counter reaches 79, NAND gate Z12B is enabled and the set input
to flip~flop Z18A goes high. Assuming that the generator count starts at E (&,
figure 7-15), on the 80th count the character code for T is strobed into the
printer data register and flip-flop Z18A is clocked and set., The generator incre=-
ments to count 85, enables gate Z11A, and flip=-flop Z17B is preset. Thus the
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counter is cleared, the generator preset to E, and a PF command generated. The
operation then continues as described for zone 1.

7-100 E Pattern

7-101 Switch S3 determines if the printout is to be an E or shifting pattern.
Placing switch S3 up enables NOR gate Z1D and presets the generator to 69 (E). The
generator is held at this count as long as switch S3 remains up, and only the code
for E is generated. The operation is otherwise the same as described for the
shifting pattern.

7-102 Zone Select

7-103 Switch Skt is placed in the up position when the printer contains the zone
select option. The operation is as previously described, but with switch Sk up, the
output of NOR gate 72D goes high when flip-flop Z18A sets. On the following DEML,
the PF command is strobed into the printer data register, flip-flop Z18A resets,
flip-flop Z16B sets, and ZONE SELECT is raised. OQutput Z18Q% goes low, is applied
to NAND gates Z5A and Z15B, and data lines DLOl and DLO2 go high. On the first
DEML after printer execution of the PF command, the zone 4 code is strobed into

the zone select logic, and flip-flop Z18B resets. Assuming the line length selected
is for one zone, the next and subsequent lines appear in zone 4 on the printout as
each PF command is followed by ZONE SELECT. As zones are added, zone 4 prints first,
then zones 1 through 3.

7-104 Parity Generator

7-104A  The parity generator provides the odd parity bit for use with the parity
check option.

7-105 96-CHARACTER PRINTER TEST

7-105A  Implementation of the 96-character test is automatic with a 96-character
printer. The 96-character modification kit adds the ground to pin 32 of the AL-32
card. This disables AL-32 gate U3A thus altering the character sequence to include
additional 32 characters. All other functions of the self-test card are unchanged.

7-106 CHARACTER FONTS

7-107 A variety of font and character sets will be supplied on request.
7-108 96-CHARACTER SET
7-109 A larger character drum with a 96-character set is available as an option.

Table 7-5 shows those printer performance characteristics that apply to the 96-
character drum,

Table 7=5. Printer Performance Characteristics (with 96-Character Drum)

ltem Specification

Printable characters

Number 96 (95 characters and space)
Type ASCI| open Gothic print
Size Typically 0.095 inches high and 0.065 inches wide
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Table 7-5. Printer Performance Characteristics
(With 96-Character Drum) (Continued)

Item Specification

Characters per line 80 (maximum)

Character drum
Characters 96
Speed 1170 rpm

Print rate

96-character drum 253 Lines per minute - 80 columns (4 zones)
330 Lines per minute - 60 columns (3 zones)
478 Lines per minute - 40 columns (2 zones)

843 Lines per minute - 20 columns (1 zone)

7-110 Coded Character Set

7-111 A 7-bit code is used to transmit information to the printer on data lines
DATA1 thru DATA7. The code is derived from a modified version of the American
Standard Code for Information Interchange (ASCII1). Table 7-6 shows the allowable
printable character codes, and the three format control character codes. Non-
printable combinations received by the printer result in a space.

7-112 NONPRINTABLE CODE DETECTOR
7-113  The nonprintable code detector is located on card Logic Gate 1 AG-17 (fig-
ure 6-7). For the 96-character drum option input DRO7 is grounded and the equation
for LEGAL is as follows:

LEGAL = DR0O6 + DRO7
Figure 7-16 shows the schematic change for card AG-17 (A2).

7-114  STATIC ELIMINATOR

7-115 The static eliminator option improves printer paper handling in areas of
extremely low humidity.

7-116 STATIC ELIMINATOR INSTALLATION
7-117 The static eliminator transformer, wand, and cable shield should be

grounded securely to the printer frame, and the cable connections securely fast-
ened, to ensure proper operation of the printer.
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Table 7-6, Coded Character Set (Standard 96-Character Set)
b7 0 0 0 1 1
b6 b5 0 1 0 1 1 0 0 0 1 1 0 1 1
b4 b3 b2 bl
0 0 0 O Space @ @ P \ p
0 0 0 1 ! 1 A Q a q
0 0 1 0 H 2 B R b r
0 0 1 1 # 3 C S c s
0 1 0 O $ L D T d t
0 1 0 1 % 5 E U e u
0 1 1 0 & 6 F v f v
o 1 1 1 ! 7 G W g w
1 0 0 © ( 8 H X h x
1 0 0 1 ) 9 I Y i y
1 01 0 PF * : J z j z
1T 0 1 1 + ; K C k €
11 0 0 FF , < ) o p -
11 0 1 CR - = M ] m 3
1 1 1 0 . > N A n |
T 1 1 1 / ? 0 Q o n
| [ = 7 NONPRINTABLE CODE DETECTOR ]
I ' Pty 7 |
| (69 orost 2 ! : 1 Z1eA I I
| (69 oror 24 : : ) ; : 2 l
i LEGAL
| (69 oros L | : - }6-8,6-10) I
| DRo7 3! [ !
AL o= '
| - —_ _— _— - ___1
| MCI1*
| F——————————— =
COMPARATOR
| (6-8) DRO7 15 I !—’ IR, -}
l | ccorr | D_LO |
I | | ul
—' CCo7 ! 13
— | pro7x | I
7 ! ! i
NOTE:
A\ EXTERNAL CONNECTION
214163A.716

Figure 7-16,

Portion of Logic Gate 1 AG-17 Schematic Diagram
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7-118 Ground and Cable Check

7-119 Perform the following procedure as part of the normal inspection and
preventive maintenance procedure (section V):

Note

Perform steps a thru h for printer serial
numbers 001 thru 200. Proceed to step i
for printer serial number 201 and up.

a. Open printer cabinet front door; set circuit breaker CB1 to OFF.

o b. Open printer cabinet rear door; unlatch and swing card cage A3 out to
90" position.

c. Set VOM (Triplett 630-A or equivalent) to X1 ohms,

d. Check continuity between metal sleeve of wand (1, figure 7-17) and
frame ground lug (5, figure 7-17).

e. Check continuity between cable shield (3, figure 7-17) and frame
ground lug.

f. Remove transformer and wand cover plugs (2 and 4, figure 7-17).

g. Check cable continuity by placing VOM probes into the wand and trans-
former cover plug receptacles, and firmly against cable connection points.

h. On completion of step g, replace cover plugs.

i. Check continuity between metal sleeve of wand (1, figure 7-18) and
frame ground lug (3, figure 7-18).

j. Check continuity between cable shield (2, figure 7-18) and frame
ground lug.
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A2ALJ]

A2AL

A2ALP1

214163A.717

Figure 7-17. Static Eliminator Assembly Installed
(Printer Serial Numbers 012 Thru 200)
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A2AL

214163A.718

Figure 7

-18. Static Eliminator Assembly Installed

(Printer Serial Number 201 and Up)
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7-120 PAPER RECEPTACLE

7-121 The paper receptacle (figure 7-19) mounts on the printer cabinet and
collects the printer output.

7-122 PEDESTAL

7-123 A pedestal mount (figure 7-19) is available when desk mounting is not
desired.

PAPER
RECEPTACLE
PEDESTAL
MOUNT
IN,
21,75 IN,
22.68 IN,

Figure 7-19. Model 2310 LINE/PRINTER Paper Receptacle and Pedestal
Mount installation

7-L1
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SECTION VI
GLOSSARY
8-1 INTRODUCT ION
8-2 This section contains a complete signal identification list and a glossary
of signal terms and definitions.
8-3 SIGNAL IDENTIFICATION LIST
8-4 Table 8-1 provides a complete alphabetical listing of the signals in card

cage A3 by connector and pin number. Column S gives the source or origination
point for the signal fan-out.

Table 8-1. Signal ldentification List (Card Cage A3)

Signal Connector Pin S Signal Connector Pin S
+28V 001 14
-12VA 001 58 016 03
006 58 026 26 S
007 58 011 57
008 58 010 57
010 58 +65V 017 52
011 58 026 27 S
012 58
026 57 S CAM 004 57
-12vB 013 58 009 29 S
014 58
015 58 CAM* 0oL 25
016 58
017 58 009 27 S
026 58 S
+12 017 01 S CAMSW 009 30
017 03 010 41
026 30 S
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Table 8-1. Signal ldentification List (Card Cage A3) (Continued)
Signal Connector Pin Signal Connector Pin
CAMSW* 009 31 COMP* 002 29

026 29 013 13

015 Ly

CCSN 002 05 018 36
005 35

006 16 CONT ook 23

009 50 008 08

008 40

007 21

005 25

009 21

CHCK* 002 06 CONT* 004 L8

015 16 008 09

008 41

CHCK1 015 37 006 L2

018 13 005 17

019 13 003 41

CHCK2 015 L1 CROO 003 55

020 13 005 50

021 13 CRRS 1% 003 52

CHCK3 015 L2 0oL 53

022 13 005 56

CHCKL 002 09 CRO1 003 oL

015 39 005 L7
009 20

CRO2 003 57

CHPO 015 28 005 52
026 39

CRO3 003 58

CHPOR 015 30 005 53
026 Lo

CROL 003 25

CIND 002 03 005 51
009 19

010 21 CR19 004 30

015 52 005 58

COMP 015 L6 CR19% 003 50

018 45 005 37

003 13 006 22
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tdentification List (Card Cage A3) (Continued)

Table 8-1. Signal
Signal Connector Pin
CR24s 003 56

005 )
DATASTR 014 56
025 03
DATA1 014 03
025 oL
DATA2 014 11
025 05
DATA3 0th 17
025 06
DATAL 014 25
025 07
DATAS 014 33
025 08
DATA6 014 41
025 09
DATA7 01k 49
025 i0
DCCF 002 21
004 56
DCCF* 002 19
004 31
DCRS* 004 19
009 22
DCTC* 002 11
004 22
DCOL 002 41
015 54
DCO5* 002 43
015 Li
DEML 006 37
011 41

Signal Connector Pin
DGINT 016 25
026 31
DIBF* 003 35
004 32
008 13
005 05
009 25
DRO1 001 10
002 14
003 27
DRO1* 002 12
003 29
DRO2 001 09
002 Lo
003 30
DRO2* 002 51
003 32
DRO3 001 08
002 L7
003 26
DRO3* 002 L5
003 28
DROL 001 07
002 L2
003 05
DROL* 002 39
003 03
DRO5S 001 06
002 Ly
003 08
DROG* 002 37
003 06
DRO6 001 05
002 17
003 21
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Signal Identification List (Card Cage A3) (Continued)

Table 8-1,
Signal Connector Pin S
DRO6* 002 23
003 19 S
DRO7 001 oL
002 15
002 31
003 15 S
DRO7* 002 27
003 17 S
FAULT 006 57
016 19 S
FFCL 009 34 S
015 12
FFSW 0oL 52
005 09
009 33
FF1 005 okL
026 05 S
FF2 005 10
026 06 S
HDCL* 006 23 S
015 33
HD 1C6 018 29 S
019 L5
HD | Co* 018 20 S
019 36
HDIC7 019 29 S
020 L5
HDIC7* 019 20 S
020 36
HD1C8 020 29 S
021 L5
HD | C8%* 020 20 S
021 36

Signal Connector Pin
HD1C9 021 29
022 Ls
HD1C9%* 021 20
022 36
HDRS 1% 009 58
018 L8
HDRS2% 009 56
019 48
HDRS3%* 009 52
020 48
HDRSL* 009 54
021 48
HDRS 5% 009 L7
022 L8
HDSS 006 19
017 06
HDSS* 00k 03
006 25
HDST 005 12
013 30
015 13
HDST1 015 19
018 30
HDST2 015 20
019 30
HDST3 015 35
020 30
HDSTL 015 34
021 30
HDST5 015 15
022 30
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Signal Identification List (Card Cage A3) (Continued)

Table 8-1.
Signal Connector Pin
HDST6 003 48
015 17
HISW 016 23
026 07
HMO1 022 05
023 06
HMO02 022 21
024 06
HMO3 022 35
023 11
HMOL 022 51
024 11
HMO5 021 05
023 16
HMO06 021 21
024 16
HMO7 021 35
023 21
HMO8 021 51
024 21
HM09 020 05
023 26
HM10 020 21
024 26
HM11 020 35
023 31
HM12 020 51
024 31
HM13 019 05
023 36
HM1L4 019 21
024 36

Signal Connector Pin
HM15 019 35
023 L1
HM16 019 51
024 L1
HM17 018 05
023 L6
HM18 018 21
024 L6
HM19 018 35
023 51
HM20 018 51
024 51
HM2 1 022 08
023 07
HM22 022 24
024 07
HM23 022 38
023 12
HM2L 022 54
02k 12
HM25 021 08
023 17
HM26 021 24
024 17
HM27 021 38
023 22
HM28 021 54
024 22
HM29 020 08
023 27
HM30 020 24
024 27
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Signal ldentification List (Card Cage A3) (Continued)

Table 8-1.

Signal Connector Pin S
HM31 020 38

023 32 S
HM32 020 54

024 32 S
HM33 019 08

023 37 S
HM3L 019 24

024 37 S
HM35 019 38

023 L2 S
HM36 019 54

024 42 S
HM37 018 08

023 Ly S
HM38 018 24

024 L7 S
HM39 018 38

023 52 S
HMLO 018 54

024 52 S
HML1 022 07

023 08 S
HML2 022 23

024 08 S
HML3 022 37

023 13 S
HMAL 022 56

024 13 S
HML5 021 07

023 18 S
HML6 021 23

024 18 S

Signal Connector Pin
HM+ / 0z1 37
023 23
HML8 021 56
024 23
HM49 020 07
023 28
HM50 020 23
024 28
HM51 020 37
023 33
HM52 020 56
024 33
HM53 019 07
023 38
HM5L 019 23
024 38
HM55 019 37
023 43
HM56 019 56
024 L3
HM57 018 07
023 L8
HM58 018 23
024 L8
HM59 018 37
023 53
HM60 018 56
024 53
HM6 1 022 10
023 09
HM62 022 26
024 09
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Signal ldentification List (Card Cage A3) (Continued)

Table 8-1,

Signal Connector Pin S
HM63 022 42

023 14 S
HM64L 022 58

024 14 S
HM65 021 10

023 19 S
HM66 021 26

024 19 S
HM67 021 L2

023 24 S
HM68 021 58

024 24 S
HM69 020 10

023 29 S
HM70 020 26

024 29 S
HM71 020 42

023 34 S
HM72 020 58

024 34 S
HM73 019 10

023 39 S
HM74 019 26

024 39 S
HM75 019 42

023 Ly S
HM76 019 58

024 L4 S
HM77 018 10

023 L9 S
HM78 018 26

024 Lg S

Signal Connector Pin
HM79 018 L2
023 54
HMB80 018 58
024 54
HRTN1 022 06
023 10
HRTN10 020 22
024 30
HRTN11 020 33
023 35
HRTN12 020 50
024 35
HRTN13 019 06
023 Lo
HRTN1L 019 22
024 )
HRTN15 019 33
023 45
HRTN16 019 50
024 45
HRTN17 018 06
023 50
HRTN18 018 22
024 50
HRTN19 018 33
023 55
HRTN2 022 22
024 10
HRTN20 018 50
024 55
HRTN3 022 33
023 15
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Table 8-1. Signal Identification List (Card Cage A3) (Continued)

Signal Connector Pin S Signal Connector Pin
HRTNA4 022 50 LNST 006 5L
024 15 S 010 17
015 22 S
HRTN5 021 06 009 28
023 20 S LNSTPF2 009 48
HRTNG 021 22 003 17
024 20 S LNSTPF2# 009 L0
009 L5
HRTN7 021 33
023 25 S LNSTPO 015 48
026 12
HRTNS 021 50
026 13
HRTN9 020 06 L2 006 52
02 0 S
3 3 00k 28
INPO 015 38 009 13
026 08 S
LSF2CM 00k 20
INPOR 015 Lo 009 10
026 0 S
9 MC 006 Ly
JMP 009 43 S 003 35
015 11
MCSWNC 009 ol
J2 015 43 026 1
01 1 S
° 2 MCSWNO 009 08
LDFF 005 39 3 026 28
00 26
7 MC1% 006 31
LEGAL 002 25 s 004 v
003 31 003 49
008 20
LFEF* 00k 24 007 23
005 16 S 007 40
003 22
LF1 005 06
026 10 S MC1F 00k 51
005 03
LF2 005 08 006 L7
026 11 S
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Table 8-1. Signal Identification List (Card Cage A3) (Continued)

Signal Connector Pin S Signal Connector Pin
MC2% 006 34 S ONLINE 005 13
004 o4 011 45
017 48 016 17
015 36
ONLINE* 005 L4
006 41
MC3* 006 30 S 015 53
005 30
017 38 ONLINLT 016 15
026 32
MCh* 006 27 S
005 L6 PAFF 004 33
015 08 008 5]
MEM1%* 001 55 S
003 23 PARERR 007 41
011 21
MEM2%* 001 57 S
003 34 PCFF 005 57
003 L7
MEM3%* 00t 53 S 006 14
003 38
PCP1 004 07
MEML* 001 56 S 005 36
003 ohL 006 L5
MEM5* 001 51 S PCP1* 004 38
003 09 006 33
MEM6* 001 54 S PCP2 005 32
003 4 006 35
MEM7%* 001 48 S PCP2* 002 07
003 11 005 29
MOD25 001 30 S 006 32
005 49 PCP3 005 24
MOD32 001 34 S 006 21
001 60
PCPL 002 10
003 4g
MPLD¥* 004 26 S 004 27
005 L8 005 23
006 07 006 24
MSTR 001 12 PCPL* 005 38
005 14 S 006 26
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Table 8-1. Signal Identification List (Card Cage A3) (Continued)
Signal Connector Pin S Signal Connector Pin
PF* 004 06 S RDY 016 27
013 05 009 Lk
025 35
RDY* 009 41
PF2 015 29 S 015 21
009 03
READYLT 016 33
PF2% 015 32 S
026 L2 026 37
POFAULT 015 55 S REC REF 014 32
016 21 014 05
014 09
POLIGHT 016 29 S 014 19
026 33 014 23
POSW 005 07 01k 35
014 39
015 56 014 1
016 31 >
026 30 S 01k 53
008 07
PSEQ1 016 05 S 007 12
009 16
PSEQ2 009 18 S RECPARI 007 10
006 38 025 2k
RCFF* 004 11 S RECZCHA 008 06
005 33 025 28
RCHDDA 013 11 RECH 003 33
02 11 S
> 00k 16
RCHDST 013 17 007 03
025 12 S 008 03
014 15
RCRS 004 12
015 23 REC2 003 L2
015 Lo S 004 58
007 ol
RCZCAV 012 03 S : 008 oL
013 25 014 13
RCZCRS 012 11 REC3 003 L
013 33 o0k 50
025 15 S 007 05
014 30
RDY 006 10 S
005 22 RECL 003 10
011 17 00k4 05
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Table 8-1. Signal Identification List (Card Cage A3) (Continued)
Signal Connector Pin S Signal Connector Pin
RECL 007 06 SPSE 004 15
014 29 S 005 45
RECS 003 07 STRB 003 16
004 55 004 L7
007 07 006 oL
014 47 S 007 11
008 05
RECH 003 Lo 014 34
0oL 13
007 08 TSO1 005 28
014 Lg S 006 03
RECY 003 18 TSO01* 003 37
ook L9 006 36
007 09
014 31 S TS02 003 39
005 18
RNT 006 17 007 22
026 15 S 006 18
RN2 006 20 TS02% 003 L6
026 16 S 005 27
006 39
RUN 004 54
005 19 TS02A 004 10
006 09 S 005 26
RUN* 005 15 VCL 016 43
006 12 S 018 55
019 55
SCEF 003 43 020 55
005 42 S 021 55
022 55
SCEF* 003 20
005 41 S XCAM 010 55
026 45 025 16
SCFF 005 34 S XCIND 010 07
0oL 29 025 18
006 15
XDEML 011 55
SHFT* 003 36 025 19
006 11 S
XLNST 010 18
SPACE* 003 24 025 20
004 36 S
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Table 8-1. Signal Identification List (Card Cage A3) (Continued)
Signal Connector Pin S Signal Connector Pin
XONLINE 011 26 S ZC1G 017 5k
025 13 026 17
XPARERR 011 07 S ZC1K 017 L6
025 26 026 18
XRDY 011 18 S ZC2G 01p 42
025 21 026 19
XZCCK 010 26 S 2C2K 017 36
025 22 026 20
ZCAV* 004 09 S ZC3G 017 30
008 10 026 21
008 Le
ook 08 ZC3K 017 16
006 06 026 22
005 55
ZCLG 017 14
ZCAV 00kL 34 S 026 23
008 11
008 Lg ZCLK 017 12
012 15 026 24
013 29
015 05 1CLK1 002 oL
017 10 004 L1
006 56
ZCCK 010 Lg
017 08 S 1CLK2 004 18
006 55
ZCFF 009 24
015 26 S 1CLK3 006 50
015 57 005 21
015 14
ZCF1* 008 43 S
017 34 1CLKL 006 49
005 43
ZCF2* 008 Ly S 015 09
017 28
T12VINT 016 11
ZCRS* 0oL 42 S
008 12 018 03
008 47
005 20 12VINTI 018 o4
012 13 019 03
013 47
017 oL
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Table 8-1., Signal Identification List (Card Cage A3) (Continued)

Signal Connector Pin S Signal Connector Pin S
12VINT2 019 oL S 2CLK 006 43 S
020 03 005 11
003 12
12VINT3 020 oL S 007 20
021 03
12VINTL 021 oL S 2CLK* 006 L6 S
022 03 008 21

8-5 GLOSSARY

8-6 Table 8-2 provides a glossary of signal terms and definitions arranged in
alphabetical order. An asterisk (¥) replaces the overbar used to denote the
inverted or not function of a term. Example: CHCK* = CHCK, The glossary also
provides the equation, when applicable, from which the term is derived, and the
figure number from which the term originates. (K) denotes flip-flop reset term;
x denotes numeric sequence.

Table 8-2. Signal Glossary

Term Equation Figure No. Definition
ADVC 6-8 Column register advance
ADVC = PCFF PCPL Increment column register during scan
+ CONT+ TS02 Count input data characters
+ SCEF PCPL Advance to count 24 and clear
CAM 6-28 Top-of-form cam switch debounced
CAM = CAMSW Top-of-form cam switch actuated
CAMSW 6-1 Top-of-form cam switch outputs
and
CAMS W+
CCSN 6-7 Character clock sync
CCSN J = CCSN* PCPL 1CLKT During first PCP1 after CHCK
CCSN K | = PCP2 Reset at end of 1st PCPI
CHCK1 6-14 Character clocks
thru
CHCKL
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
CHPO 6-3 Character clock pickoff
CHPOR 6=3 Character clock pickoff return
CIND 6-14 Character index
COMP 6-1k Compare (character counter vs data
register)

COMP* CCO1* DROT1 6-7 No comparison made

CCO1 DROT* No comparison made

€C02* DRO2 No comparison made

CC02 DRO2* No comparison made

CCO3* DRO3 No comparison made

CCO3 DRO3=* No comparison made

CCOL* DROL No comparison made

CCOL DROL* No comparison made

CCO5* DRO5S No comparison made

CCO5 DRO5* No comparison made

CCO6% DRO6 No comparison made

CCO6 DRO6* No comparison made

CCO7* DRO7 No comparison made

CCO7 DRQO7* No comparison made

MC1 Master clear
CONT 6-9 Control
CONT CRFF Carriage return

PFCM Form feed or line feed
CROO 6-8 Column register flip-flop (LSB)
CROO CR24* ADVC Increment counter
CROO CROO ADVC Increment counter

CRRS Column register reset
CRO1 6-8 Column register flip-flop
CRO1 CRO1* CROO ADVC Increment counter
CRO1 CRO1 CROO ADVC Increment counter

CRRS Column register reset
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
CRO2 6-8 Column register flip-flop
CROZ2 J = CRO2* CROT1 CROO Increment counter
ADVC
CRO2 K = CROZ CRO1 CROO Increment counter
ADVC
+ CRRS Column register reset
CRO3 6-8 Column register flip-flop
CRO3 J = CRO3* CR0O2 CROT Increment counter
CROO ADVC
CRO3 K = CRO3 CRO2 CRO1 Increment counter
CROO ADVC
+ CR24 ADVC Reset from count 24 to 00
+ CRRS Column register reset
CROL 6-8 Column register flip-flop
CRO4 J = CRO4* CRO3 CRO2 Increment counter
CRO1 CROO ADVC
CRO4 K = CROL CR24 ADVC Reset from count 24 to zero
+ CRRS Column register reset
CRRS 6-8 Column register reset
CRRS = DIBF* TSO1* TS02 Received only control character
+ CRSS1 Column register reset no. |
+ MC1 Master clear
CRRS1 6-9 Column register reset no. |
CRRS1 = ZCAV Reset at zone change
+ MPEF (K) Reset during paper advance
CRTC 6-10 Column register top count
CRTC = CRO4 CRO3 MOD25 Top count 24
CR19 6-10 Column register count at 19
CR19 = CRO4 CRO1 CROO 6-8 Count 19
CR24 6-10 Column register count at 24
CR2L = CRO4 CRO3 MOD25 Top count for 25 character memory
DATASTR 6-4 Data strobe line from user system
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
DATA1 6-4 Data lines from user system
thru
DATA7
DCOT1 6-7 Delay counter flip-flop (LSB)
DCO1 DCCF CCSN Increment counter
DCO1 DCO1 DCCF CCSN Increment counter
DCCF* Delay counter reset
DCO2 6-7 Delay counter flip-flop
DCO2 DCO2* DCOT Iincrement counter
DCO02 DCO2 DCO1 increment counter
DCCF* Delay counter reset
DCO3 6-7 Delay counter flip-flop
DCO3 DCO3* DCO2 Increment counter
DCO3 DCO3 DCO2 Increment counter
DCCF* Delay counter reset
DCOL 6-7 Delay counter flip-flop
DCOL4 J DCOL* DCO3 Increment counter
DCOL DCO4 DCO3 Increment counter
DCCF* Delay counter reset
DCO5 6-7 Delay counter flip-flop
DCO5 DCO5* DCOL Increment counter
DCO5 DCO5 DCOL Increment counter
DCCF* Delay counter reset
DCO6 6-7 Delay counter flip-flop (MSB)
DCO6 DCO6%* DCO5 Increment counter
DCO6 DCO6 DCO5 Increment counter
DCCF* Delay counter reset
DCCF 6-9 Delay counter control flip-flop
DCCF ZCAV 1CLK1 Start delay after zone change
PAFF(K) 1CLK1 Start delay after paper advance
DCCF DCTC 1CLKI1 End of 26-ms delay at count 48

DCRS 1CLK1
MC1

Delay counter reset

Master clear
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
DCRS 6-28 Delay counter reset
DCRS = DIBF* LDFF Cancel delay after zone change
ZCFF CONT
DCTC 6-7 Delay counter top count
DCTC = DCO5 DCO6 Count 48
DEML 6-11 Demand line enable
DEML = ONLINE DLFF Request for data input
DGINT 6-1 Drum gate interlock
DIBF 6-10 Data in buffer flip-fiop
DIBF J = CONT* TSO02 Data entered into memory
+ LEGAL PCP2 PCFF 1CLK4 Character in scan printable
DIBF K | = PCFF CRI9 PCP4 1CLKL4 End of scan reset
+ MC3 Master clear
DLFF 6-11 Demand line flip-flop
DLFF J = MC2F Initial demand
+ CR19% TS02 TSO1 New demand after previous character
+ ZCAV 2CLK New demand during zone change
+ MPLD 2CLK New demand during paper advance
DLFF K = STRB 2CLK Character entered in data register
and demand line inhibited
DRO1 6-8 Data register flip-flop (LSB)
DRO1
thru
DRO5 J = RECx STRB Enter input data
+ MEMx SHFT 2CLK Enter data from memory
DRO1 = MEMx* SHFT 2CLK Enter data from memory
526; K + SHFT* TS02 2CLK Reset after data transfer to memory

PCFF HDST6 COMP
2CLK

HDST6 PCFF LEGAL*

2CLK
SCEF
MC1

Compare reset
Nonprintable character reset

Reset before scan

Master clear
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Table 8-2. Signal Glossary (Continued)

Term Equation Figure No. Definition
DRO6 6-8 Data register flip-flop
DRO6 J - REC6 SPACE* Do not set if space
STRB
+ MEM6 SHFT 2CLK Enter data from memory during scan
DRO6 K = Same as DRO1 Same as DROT thru DRO5
thru DRO5S
DRO7 6-8 Data register flip-flop (MSB)
DRO7 J = Same as DRO1 Same as DRO1 thru DRO5
thru DRO5
DRO7 K = Same as DRO1 Same as DRO1 thru DRO5
thru DRO5
FAULT 6-15 indicates abnormal condition
FFFF 6-9 Form feed flip-flop
FFFF J = FF command Form feed control character
+ FFSW RUN%* 1CLK1 Manual form feed command
FFFF K = CAM 1CLK1 Cam at top-of-form
+ MC1 Master clear
FFSW 6-10 TOP OF FORM switch debounced
FFSW = FF1 FF2* TOP OF FORM switch activated
FFSW¥ = FF1%* FF2 TOP OF FORM switch deactivated
FF1 and 6-5 TOP OF FORM switch outputs
FF2
HDCL = MC1F 1CLK 6-11 Hammer driver clear during master
clear
HDRS1 = CCSN 6-28 Hammer driver resets
thru
HDRS5
HDSS 6-16 Hammer delay single shot
HDST 6-10 Hammer driver strobe
HDST = PCFF PCP2 Strobe hammer driver register
HDST1 6-14 Hammer driver strobes
thru
HDST6
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
HDIC6 6-27 Hammer driver register interconnects
thru
HDIC9
HISW 6-25 Print inhibit signal from switch
PRINT INHIBIT
HMO 6-17 Hammer driver outputs to hammer coils
thru
HM80
HRNT1 6-26 Hammer driver returns
thru
HRNT20
INPO 6-3 Index pickoff
INPOR 6-3 Index pickoff return
LDFF 6-10 Load data flip-flop
LDFF J = CRRS1 ICLK3 Master clear
+ MPLD 1CLK3 Paper advance
+ ZCAV 1CLK3 Zone change
LDFF K = TS02A CR19 1CLK3 Reset at end of load data operation
+ TSO02A CONT 1CLK3 Control character only reset
+ MChL Master clear
LEGAL 6-7 Printable character
LEGAL = DRO6 DRO7%* Character code 232 £ 63
+ DRO6* DRO7 Character code 264 £ 95
LFEF 6-10 Line feed enable flip-flop
LFEF J = RUN* LFSW Manual paper feed command
+ RUN* FFSW Manual form feed command
LFEF K = CRRST ICLK3 Master clear
+ MPLD 1CLK3 Paper advance
+ ZCAV T1CLK3 Zone change
+ SCEF Scan enable
LFFF 6-9 Line feed flip-flop
LFFF J = PF command Paper feed control character
+ FFFF 1CLK1 Form feed control character
+ LFEF 1CLK1 Manual form or paper feed command
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
LFFF K MPEF PAFF* 1CLKI1 Paper feed enabled
+ LSF2CM DIBF* 1CLKI Multiple line advance complete to
line n-1
+ MC1 Master clear
LFSW 6-10 | PAPER STEP switch debounced
LFSW = LF1 LF2% PAPER STEP switch activated
LFSWx LF1%& LF2 PAPER STEP switch deactivated
LF1 and 6-5 PAPER STEP switch outputs
LF2
LNST 6-14 Line strobe
LNSTPO 6-1 Line strobe pickoff
LNSTPOR 6-1 Line strobe pickoff return
LSF2 6-11 Line strobe flip-flop no. 2
LSFZ2 J = LSFF 1CLK Sync on line strobe
LSF2 K = LSFF* 1CLK
+ MC1F Master clear
LSF2CM 6-28 Multiple line advance without
top-of-form
LSF2CM = LSF2 CAM¥* Reset flip-flop LFFF after successive
PF command
MC 6-28 Master clear
MC = MCSWDB Initiate master clear
MCSWDB 6-28 MASTER CLEAR switch debounced
MCSWDB = MCSWNC MCSWNO* MASTER CLEAR switch activated
MCSWDB* = MCSWNC* MCSWNO MASTER CLEAR switch deactivated
MCSWNC 6-25 MASTER CLEAR switch outputs
and
MCSWNO
MC1F 6-11 Master clear flip-flop no. 1
MC1F J = MC Hold in master clear
+ PSEQ Master clear for 10 seconds after
turnon
+ FAULT 1CLK Clear system on fault
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
MC1F K MC* PSEQ* MC2F End master clear
1CLK
MC2F 6-11 Master clear flip-flop no. 2
MC2F J MCTF 1CLK Terminate clear and enable RDY
MC2F K MCTF* 1CLK RDY enabled
MC Initiate master clear
PSEQ Initiate master clear
MC1% 6-11 Master clear signals
thru
MCL
MEM1% 6-6 Buffer memory outputs
thru
MEM7%
MOD25 6-10 Modulo 25 for 25 character memory
MOD32 6-10 Modulo 32 for 32 character memory
MPEF 6-9 Move paper enable flip-flop
MPEF J PFCM SPSE DIBF* Enable paper advance after PF or
1CLK2 FF command
PFCM SCFF CR19 Enable paper advance after scan
DIBF* PCP4 1CLK2 and print
MPEF K FFLS 1CLK2 Multiple paper advance complete to
line n-1
MPEF PAFF* PCP1 Paper advance enabled
1CLK2
+ MC2 Master clear
MPLD 6-9 Move paper and load data
MPLD FFFF* CAM* Raise demand line during paper
MPEF (K) advance
MSTR 6-10 Memory strobe
MSTR PCFF PCP3 1CLKL4 Shift stored data during scan
- SCEF PCP3 1CLKA4 Shift data to memory location 1
CONT* TS02% TSO1 Strobe input data from data register
2CLK to memory
ONLINE 6-10 On-line flip-flop
ONLINE J RUN RDY 2CLK Printer ready and ON LINE/OFF LINE

switch pressed to ON LINE
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
ONLINE K| = POSW LDFF(J) Paper fault-wait till end of print
2CLK cycle
RUN* LDFF (J) OFF LINE switch-wait till end of
2CLK print cycle
RDY* System in master clear state
PAFF 6-9 Paper advance flip-flop
PAFF J MPEF PCP1 1CLK2 Advance paper
PAFF K MPEF* FFFF* CAM* Paper advance completed
LSF2 1CLK2
MC2 Master clear
PARERR 7-7 Parity error
PCFF 6-10 Print control flip-flop
PCFF J SCFF CCSN RCFF* Start scan and print cycle
PCP1 1CLK3
PCFF K CR19 PCPL4 1CLK3 Scan completed
MCL Master clear
PCP1 6-11 Printer clock pulses for state
thru timing
PCPL
PF 6-9 Paper feed advance
PF HDSS* PAFF DCCF* Advance paper 1.3 milliseconds after
hammers fire
PFCM 6-9 Paper feed command
PFCM FFFF Form feed (FF) command
LFFF Line feed (PF) command
POFAULT 6-14 Paper out fault
POSW 6-1 Fault signal from paper out switches
PSEQ 6-15 Power sequence (10-second delay
signal)
RCFF 6-9 Recovery control flip-flop
RCFF J ZCAV 1CLK2 Inhibit print during zone change
PAFF Inhibit print during paper advance
RCFF K RCRS 1CLK2 Delay completed
MC2 Master clear
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No, Definition
RCRS 6-14 Recovery control flip-flop reset
RCRS ZCFF DCOL 4.3 ms delay after zone change
DCO5 8.0 ms delay after paper advance
RDY 6-11 Ready flip-flop
ROY J MC2F 1CLK Printer ready after master clear
RDY K MC1F Inhibit printer during master clear
READYLT 6-15 Ready 1light
RECPAR1 6-4 Receiver parity
REC REF 6-13 Receiver reference
RECZCHA 6-4 Receiver zone change
RECT 6-13 Input data to data register
thru
RECY7
RN1 6-5 ON LINE/OFF LINE switch in ON LINE
position
RN2 6-5 ON LINE/OFF LINE switch in OFF LINE
position
RUN 6-11 Run flip-flop
RUN J RN1* 1CLK On-line mode
RUN K RN2* 1CLK 0ff-1line mode
MC1F Master clear
SCEF 6-10 Scan enable flip-flop
SCEF J CRO4 CRO2 TSO02A Enter scan and print state on 20th
1CLK3 character
SPSE CONT DIBF Enter scan and print state on
1CLK3 control character
SCFF CR19 DIBF Initiate new scan and print cycle
PCP4 1CLK3
SCEF K CRTC PCPL4 1CLK3 Initiate scan at column register
top count
MCL Master clear
SCFF 6-10 Scan control flip-flop
SCFF J CRTC PCPL Begin scan operation
SCFF K CR19 PCP4 Scan completed
MCL Master clear
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
SHFT 6-11 Data register shift
SHFT SCFF CCSN 1CLK Enter first character from memory
during scan
PCFF PCP1 1CLK Enter following characters from
memory during scan
STFF 6-11 Strobe flip-flop
STFF J DEML STRB Load data
STFF K TS02* TSO1 Data loaded
SPACE 6-9 Space code
SPACE REC1#* REC2* REC3%* Decimal 32 code
RECA* REC5* RECH
REC7*
SPSE 6-10 Step paper step enable
SPSE TSO02A Enable SCEF
LFEF Enable MPEF
STRB 6-13 Data strobe
7501 6-11 Time slot flip-flop no. 1
TS0t J STFF 2CLK Start load data timing
TSO01 K CONT 2CLK Control code detected
TS02 2CLK Complete load data timing
MCTF Master clear
TS02 6-11 Time slot flip-flop no. 2
7502 J TSO1 2CLK Enable DIBF
TS02 K TS02 2CLK Load data timing complete
MC1F Master clear
TSO02A 6-10 Time slot no. 2 synchronized
TS02A J TS02A% PCPL 1CLKA Sync time slots to PCP1 thru PCPL
timing
TS02A K PCP2 Sync complete
VCL 6-15 Voltage clamp
XDEML 6-12 Transmitter demand line
XONL INE 6-12 Transmitter on line
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Table 8-2. Signal Glossary (Continued)
Term Equation Figure No. Definition
XPARERR 6-12 Transmitter parity error
XRDY 6-12 Transmitter ready
ZCAV 6-9 Zone change advance
ZCAV DCCF* ZCEF PCP1 Initiate zone change
ZCCK 6-16 Zone change clock
ZCEF 6-9 Zone change enable flip-flop
ZCEF J PFCM* SCFF CR19 Scan and print operation completed
DIBF% PCP4 1CLK2
DIBF* CRFF TSO02A Execute CR command
1CLK2
ZCEF K ZCAV 1CLK2 Zone change completed
ZCFF 6-14 Zone change flip-flop
ZCFF J ZCAV 1CLKh4 Zone change initiated
ZCFF K RCRS 1CLK4 4.3 ms delay after zone change
MCL Master clear
7CF1% 7-4 Zone control preset no, 1
ZCF2% 7-4 Zone control preset no. 2
ZCRS 6-9 Zone control reset
ZCRS MPEF(K) FFFF Paper advance
ZCAV CRFF FFFF CR command
MC1F Master clear
ZC1G 6-16 Select signals to zone control SCR
thru gates
ZCchG
ZC1K 6-16 Select signals from zone control
thru SCR cathodes
ZChK
1CLK1 6-11 1 mHz clocks
thru
1CLKL
T2VINT 6-15 +12 volt interlock
12VINT1 +12 volt interlocks
thru
12VINTL
2CLK 6-11 2 mHz clock
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1.0 INTRODUCT ION

1.1 This addendum serves as a supplement to the standard 2310 LINE/PRINTER
Technical Manual 214163 Volumes | and 1] to provide compatibility with
the printer configuration supplied to Hewlett Packard.

1.2 This addendum contains information that provides for implementing changes
and corrections to the standard 2310 LINE/PRINTER Technical Manual,

2.0 DESCRIPTION

2.1 The Hewlett Packard version of the 2310 LINE/PRINTER differs from the stan-
dard printer in the following areas:

a. Specific drum characters have been replaced.

b. The number of lines skipped at paper perforation (Top-0f-Form) has
been increased to six (6).

c. Self Test Circuit Card AL-32 has been replaced by Self Test Circuit
Card AL-27.

d. Positive Driver AJ-14 has been replaced by Open Collector Driver AJ-21.
3.0 CONTENTS
3.1 This addendum contains the following material:

a. Changes to existing manual pages,

b. Replacement pages for existing manual pages.

4,0 CHANGES

L Implement changes to existing manual pages per following table:
ltem Page Changes
1. L-2 Figure L-1:
WAS:
g——
f INTERFACE [
f (AJ-14, -—
P AK-10) —|
—P» —
Ly ~ J/ ~F
DRAWING NO. REV
234876
A
SHEET 2 OF SHEETS

SP IS0 REV. 5/68




| tem Page Changes

1. L-2 1S
 — l——
F— INTERFACE |}
f— (AJ-21, -t——1
— AK-10) !
— —

2. 5-3 Figure 5-2; A3 Card Cage Slot 11:

WAS:

1

f =

AJ-14
OR

AJ-10
2

IS:

1

AJ-21
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Item Page Changes
3. | 5-46 | Table 5-6:
Delete Step 13.
L, Change Self Test Card reference from AL-32 to AL-27
on the pages listed below:
Page Paragraph
5-18 5-18
5-21 5-31, f.
5-22 5-33, c., 1.
5-27 5-35, c.
5-37 5-53, a.
. 5-39 5-55, a.
7-1 Table 7-1
7-24 7-78
7-25 7-80, g., h., and i.
7-26 Figure 7-11
7-27
7-28 Figure 7-12
7-29 Figure 7-13
7-30 Table 7-4 & 7-82
5. Delete pages 9-82 ‘thru 9-88.
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5.0
5.1

REPLACEMENTS

Replace existing manual pages per the following list:

Existing Page No. Replacement Page No.

(Attached)
VoL |
vii vii
viii viii
i ix
X X
X Xi
1-16 1-16
=13 1-19
4-3 s
4-7 b
L-20 4-20
L4-2] Y
i-b7 L-Ly
el 6-18/19
e 6-20/21
;:gé ’ Schematic 219089
VOL |1
i |
K i
fi PP
7-19 9-19
9-20 9-20
5-80 9-80
9-81 9-81
-1 9-111
I-112 9-112
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5.2
6.0 ATTACHMENTS

6.1 Schematic AL-27, Self Test, 219089,

The replacement pages attached are part of this addendum.
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Table 1-6. Card Cage A3 Standard Complement (Continued)

Reference
Card Type Description Quantity Designator Slot
AT-13 Timing Control 1 A3A6 6
AG-32 Delay Controls and Gates 1 A3A9 9
AJ-21 Open Collector Driver 1 A3A11 11
AK-10 Receiver 1 A3A1L 14
AS-13 Transducer Amplifier 1 A3A15 15
AZ-19 Hammer Interlock 1 A3A16 16
AZ-18 Zone Control ' 1 A3A17 17
AH-10 Hammer Driver 5 A3A18 18
thru thru
A3A22 22
AZ-14 0dd Hammers Cable Plug Card 1 A3P23 23
AZ-14 Even Hammers Cable Plug Card 1 A3P24 24
AZ-14 Input/Output Cable Plug Card 1 A3P25 25
AZ-14 Internal Interface Cable 1 A3P26 26
Plug Card
1-23 POWER SUPPLY AL
1-24 Power supply AL provides the printer with operating voltages of -12v, +5v,

+12v, +28v, +65v, and 115 vac. The power supply card cage contains ten printed
circuit cards and one cable plug card. Card connectors and test jacks are located
on mother board, and input power circuit breaker, fuses, checkout switches, and
fault indicators are located on the maintenance panel. See table 1-7 for the power
supply card cage complement, and table 1-8 for fuse complement,

Table 1-7. Power Supply Al Card Cage Complement

Reference
Card Type Description Quantity Designator Slot
AZ-85 Cable "Plug Card 1 ALP1 See figure
5-2
AP-10 Paper Feed Control 1 ALAT
AvV-10 Voltage Regulator 1 ALA2
AZ-8L Ribbon Control 1 ALA3
AZ-79 SCR Commutating 1 ALAL See figure
5-2

1-16



manner, the printer's 20 hammer drivers can be time-shared among the 80 print
positions. See figure 1-12 for 3 simplified block diagram of the printer.

1-29 PRINT CYCLE

1-30  During the print cycle the paper and inked ribbon pass between the 80 ham-
mers and the continuously rotating character drum. The stored characters are scanned
in synchronism with the rotating characters and the print control system actuates

the appropriate hammer as the desjred character approaches the print position.

1-31 Character Drum

1-32 The standard character drum contains 64 different characters consisting of
26 uppercase alphabetics, 10 numerals, and 28 other symbols. See table 1-9 for
the order in which the rows of characters appear on the drum.

1-33 Interlock

1-3L The interlock and fault detect circuits protect the printer in case certain
conditions exist., The printer is inhibited from printing under the following
conditions:

a. Paper out or torn
b. Drum gate open or improperly closed
c. Paper feed motor overtemperature or overspeed
d. VCl, 45V and +12v supplies fault
Note
With all interlocks satisfied, the printer is

inhibited from printing if power supply switch
PRINT INHIBIT is on.

When all interlocks are satisfied, a ready signal is transmitted to the user,

Table 1-9. Character Font and Sequence of Standard 64-Character Drum

Rows 1-16 Rows 17-32 Rows 33-48 Rows 49-64

Space (f) 2 a P
! 1 A Q
" 2 B R
& 3 C S
$ L D T
% 5 E U
& 6 F v
' 7 6 W
( 8 H X
) 9 I y
* : J Z
+ ; K C
, < L \
- = M ]
. > N }
/ ? 0 -

1-19



L7 Signals CHCK1, CHCK2, and CHCK3 enable those hammer drivers whose flip-
flops have been set, and the characters in those print positions are printed.

CCSN then initiates another scan period and the remaining characters in memory are
scanned and compared as before. This operation is repeated until all characters
in memory have been compared and printed.

L-8 If the print cycle is originally initiated on receipt of the 20th printable
character, then signal ZCAV is generated upon completion of printing. The zone
control register is incremented by 1 and DEMAND LINE enabled. The next printable
character received will be printed in the leftmost postion of zone 2.

L-9 I'f the print cycle is initiated instead by a format control command, then
upon completion of printing, the column register is reset to the leftmost position
(column 1) and the command executed. The demand line is enabled and the printer
remains in zone 1. :

L-10 Assuming a normal print operation of 80 characters per line, the hammer
drivers switch to zone 2 and memory is loaded with another set of characters from
the user system. The print cycle sequence described for zone 1 is then repeated
for zone 2, and again for zones 3 and 4.

L4-11 INTERFACE
L4-12 Signals between the printer and user system are interfaced through eight

receivers and three drivers. See figure 4-2 for a simplified printer/user system
interface diagram. See table 4-1 for the receiver and driver characteristics.

Table 4-1. Receiver/Driver Characteristics

I tem Receiver Driver
Input Impedance 10K A
Output Impedance To be determined
by user

Load Resistance
Output is open
Load Capacitance collector tran-

} sistor:
Signal Transition Rate

Vceo = 15v
Logic 1 Adjustable from
+10.0v max to lc max = 40 ma
+ 3.0v min

Logic O +1.0v max
0.0v min +0.4v max
Threshold Voltage 1/2 of logic 1

4-3



L-17 FORMAT CONTROL

L-18 Characters PF, CR, and FF, in table L-3, are the three characters avail-
able to the user for format control. Each js a command that places the printer in
the print mode, and upon completion of printing is executed as follows:

a. PF (Paper Feed). The PF command advances the paper one line, clears
the column register, returning it to the leftmost print position, and initializes
the zone control register. DEMAND LINE is enabled before the paper comes to a
stop, and the printer accepts the next set of characters. If the first character
in the new set is another PF instruction, DEMAND LINE is disabled and the paper
continues slewing for another line. Slewing will continue, one line for every PF
command, as long as PF commands are transmitted. A top-of-form cam output during
a given paper feed will cause the paper to slew for 6 lines and thus skip over
perforations.

b. CR (Carriage Return). The CR command clears the column register, and
initializes the zone control register.

c. FF (Form Feed). The FF command advances the paper to the third line of
the next form, clears the column register, and initializes the zone control regis-
ter. DEMAND LINE is enabled before the paper is stopped.

Table 4=3. Coded Character Set

b7 0 0 0 1 1
b6 0 1 1 0 0

o
(6]
o
(@]
—_
o

—_

o
=
o
w
o
N
o
w——t

0O 0 o0 o0 Space ) @ P
0 0 0 1 ! 1 A Q
0 0 1 0 " 2 B R
0 0 1 1 i 3 C S
0 1 0 0 S L D T
0 1 0 1 A 5 E U
o 1 1 0 & 6 F v
0 1 1 1 ! 7 G W
1 0 0 0 ( 8 H X
1 0 0 1 ) S I Y
1 0 1 0 PF w : J YA
1 0 1 1 + ; K C
T 1 0 0 FF , < L \
1 1 0 1 CR - = M ]
1 1 1 0 . > N 1
1 1 1 1 / ? 0 «
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L-55 Top-of-Form Cam. The top-of-form cam is driven by the motor and actuates
cam switch S3 (figure 1-5) each time 11 inches of paper is advanced. The state of
switch S3 is indicated by signals CAM and CAM¥,

L-56 The cam is advanced one line, as is the paper, with each paper feed com-
mand. During this time CAM is false and CAM* is true. |If during a paper feed
command the bottom of the form is reached (11 inches advanced) the cam actuates
switch S3 and CAM goes true and CAM* goes false. When CAM* goes false, PF%* js
unable to go true when LSF2 occurs. As a result, the paper feed amplifier continues
to drive the motor and advance the paper. The paper is advanced six additional
lines; past the paper perforations and to the fifth line of the next form. The

cam then releases switch S3 and CAM goes false and CAM* goes true., When CAM¥ goes
true, PF* goes true on the next LSF2, and the motor is decelerated and stopped as
previously described.

L-57 If a form-feed command is inen, PF* is held false and the paper advanced
until the cam actuates switch S3 and initiates the sequence described above. See
figure 4-11 for a timing diagram of the top-of-form function.

L-58 Overspeed Detector. The overspeed detector monitors the tachometer output
during paper advance, and consists of regulator diode VR3, detector Q7, and driver

Q8.

L-59 At normal motor speeds, regulator diode VR3 is cut off, detector Q7 is on,
and driver Q8 is off. |f motor speed becomes excessive, the tachometer output
reaches the breakdown voltage of VR3. VR3 conducts, dropping the input of Q7 to
zero, and Q7 turns off. Driver Q8 now turns on and its output fires SCR Q12 in
voltage regulator AV-10. Q12 shunts +22v to relay coil RT in circuit breaker CB1
(see figure L4-6). The relay energizes and opens CB1, removing input power from
power supply Ak,

4-60 Interlock and Fault Detect

L-61 The printer is inhibited from printing if certain conditions exist or occur
during printer operation. The logic necessary to perform this function is pro-
vided by hammer interlock AZ-19 and associated circuits. See figure L-12 for a
functional block diagram of hammer interlock AZ-19 and associated circuits.

L-62 HAMMER INTERLOCK AZ-19. Hammer interlock AZ-19 contains a 10-second delay,
voltage monitor, voltage clamp (VCL) control and regulator, associated logic, and
three lamp driver circuits. These perform the following interlock and fault detect
functions:

a. Drum gate
b. Paper out
c. VCL and +5v supplies

d. Print inhibit

L-20
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Figure 4-11,

Top-of-Form Advance Timing Diagram
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Table 4=5. Code/Character Relationship (Continued)

Input Character
Decimal D rum Row
Code Character On Character
Drum Counter Remarks
69 E 38 69 Printable Character
/70 F 39 70
71 G 40 71 ﬁ
72 H 41 72
73 1 42 73
74 J 43 74
75 K Ll 75
76 L L5 76
77 M 46 77
78 N Ly 78
79 0 48 79
80 P 49 80
81 Q 50 81
82 R 51 82
83 S 52 83
84 T 53 84
85 u 54 85
86 vV 55 86
87 W 56 87
88 X 57 88
89 Y 58 89
90 z 59 90
91 C 60 91
92 \ 61 92
93 ] 62 93
94 1 63 9%
95 « 64 95 Printable Character
96-127 - - - Nonprintable
L-197 Each time a character row Passes the print station, as the drum revolves,

CHCK* initiates a new scan cycle and CHCK4 increments the counter one count. At
count 79 (character 0) the first comparison is made and hammer register flip~flop
20 is set. One by one, the remaining characters in memory are compared for code

79 and if comparisons are made, their respective hammer register flip-flops are set.
The next CHCKL increments the counter to 80 and CHCK1 thru CHCK3 fire those hammers
whose respective hammer register flip-flops have been set. In this manner, all
columns containing the character 0 are printed simultaneously.

4-198 Each time the counter is incremented, another scan cycle is initiated and
all comparisons are printed. The count continues to 95 (6hth row), the counter
resets to 32, and the operation described is repeated until all characters in
memory are printed.
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Figure 6-12. Open Collector Driver AJ-21 Schematic Diagram (Sheet 1 of 2)
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TABLE 9-5.

TOP OF FORM SUB-ASSEMBLY

Figure & Reference
Index No. Description Designator Part No. Qty
Fig. 9-5 Top Of Form Sub-Assembly 212660-1 ]
-1 Switch, Micro, SPDT 800129-001 1
-2 Actuator, Leaf & Roller 800130-001 ]
-3 Insulator, Switch 800129-001
-4 Cam, Top Of Form 212663-1 2
-5 Gear, Spur, Delrin,108-Te¢th 214837-1 1
-6 Bushing, Flanged, Oilless 800185-002 2
-7 Shaft, Top Of Form 212668-1 |
-8 Gear, Spur, Lhk-Teeth 800508-044 1
-9 Mount, Gear 212666-1 ]
-10 Ring, Retaining, External 800253-035 |
=11 Sprocket, 22G, Top Of Form 212664-1 1
-12 Bearing, Ball, Radial, Type 30 800181-001 2
-13 Spacer, Bearing, Top Of Form 212665-1 ]
-1k Ring, Retaining, Internal 800252-102 1
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TABLE 9-28.

DRIVER AJ-21 ASSEMBLY REPLACEABLE PARTS

Figure & Reference
index No. Description Designator Part No. Qty
Fig. 9-28 [ Circuit Card Assembly, AJ-21 218334-] Ref
Driver
Printed Wiring Board 216006-1 1
Capacitor, 4.7 Uf, +10%, 20V C3 800041-475 ]
Resistor, 2.7K, +5%, 1/Lw R101,R201, 800030-272 L
R301,R401
Resistor, 3.3K, #5%, 1/Lw R102,R202, 800030-332 L
R302,R402
Transistor Q101,Q201, 800132-001 L
Q301,Q401
Diode CR101,CR20T, 800093-001 12
' CR301,CRL4OT,
CR102,CR202,
CR302,CR402,
CR103,CR203,
CR303,CRLO3
Wire, Insulated, 30 AWG W1,W2,W3,wh 800069-630 A/R
Terminal TP-Z 800155-002 1
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TABLE 9-37. SELF-TEST AL-27 ASSEMELY REPLACEABLE PARTS

' Figure & Reference
index No. Description Designator Part No. Qty
— A AN ~Y o ta A 1 Ao LY A ) 210nRC _1 N L
l'lg. J=>7 vitTLeurice vdi u I‘\)bUHIl)ly, RAL= ¢/ 1Tl neci
Self Test
Printed Wiring Board 219086-1 ]
Capacitor, L,7 Uf, #207%, 10V c1,Cc2 800091-475 2
Resistor, 1K, *5%, 1/LW R1,R2,R3,R4, 800030-102 13
R5,R6,R7,R8,
R9,R10,R11,
R12,R13
Switch S1,52,53,5hL 800502-001 L
Integrated Circuit ut,uz2,us8 800080-001 3
Integrated Circuit u3,uls 800024-001 2
Integrated Circuit uk,uli,uig 800020-001 3
Integrated Circuit us 800023-001 ]
Integrated Circuit ub,u7,ulo 800386-001 3
Integrated Circuit U9 800387-001 1
Integrated Circuit yt2,ul3 800021-001 2
Integrated Circuit Uik 800393-001 ]
Integrated Circuit uté,ul7,u1s 800081-001 3
Wire, Solid, 24 AWG Wl,W2 800156-024 A/R
Tubing, 24 AWG 800157-024 A/R
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