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PREFACE 

This publication contains technical information for the E-Series Band Line Printer 
Model I & Model II. 

The publications listed below are related publications that are directed toward the 
needs of Field Service Personnel (Customer Engineers). All of these publications are 
not normally shipped with each printer. 

Publication 

Band Printer Model 900/1200 LPM 
Parts Identification Manual 

Band Printer Model 900/1200 LPM 
Operator's Manual · 

Band Printer Model 900/1200 LPM 
Maintenance Manual 

Key to Symbology 

Publication No. 

44684699 

44689010 

44689012 

95390100 

WARNING: This equipment generates, uses and can radiate radio frequency energy and if not installed and used 
in accordance with the instructions manual, may cause interference to radio communication. It has been tested 
and found to comply with the limits for a Class A peripheral computing device pursuant to Subpart J of Part 1 5 
of the FCC Rules which are designed to provide resonable protection against such interference when operated in 
a commercial environment. Operation of this equipment in a residential area is likely to cause interference in 

".:Which case the user, at his own expense, will be required to take whatever measures may be required to correct 
the interference. 
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BAND PRINTER - E SERIES MODEL PB 900 LPM 



SECTION I 
INTRODUCTION 

When initially investigating the inner workings of 
the printer, it will appear to be a complex peripheral 
device. The intent of this manual is to replace that 
initial complex appearance with a basic fundamen­
tal knowledge of how the printer works. This knowl­
edge is presented in stages. The first stage identifies 
the major components of the printer, and locates 
their relative positions within the printer. The 
second stage separates the printer into its various 
operating systems. The third stage associates the 
identified components with their respective system. 
The last stage explains how each system works. 

1-1 

This manual is divided into· various sections. In 
front of each section is an introduction. The intro­
duction will designate the information to be covered 
in its section. 

This section will introduce the Model I and Model II 
E-Series Band Line Printers. It will identify the 
major components of the printers, and show their 
relative positions. Also it will provide a brief func­
tional description of the printers, followed by a list 
of sign~ls used within the printers. · 

Model I is CT207; Model II is CT208. 
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PRINTER INTRODUCTION 

The printer is a back printing, impact, horizontal 
font, band printer. This description was derived 
from the actual printing process. The process 
begins when a print hammer is thrust into the back­
side of the paper. Its momentum pushes it and the 
paper forward, where they contact the ribbon. Then 
the hammer, paper and ribbon impact with a single 
character of the font. (font is a set of characters of a 
given size and style) The font is etched on a steel 
band. It moves horizontally in front of the print 
hammers, driven by a rotary DC servo motor. A 
similar servo motor drives two tractors which ad­
vance the paper. A print gate, hinged on one side, 
swings open to allow loading of paper and ribbon. A 
towel type ribbon supplies the ink for printing. 
Printing is accomplished one line at a time, and is 
microprocessor con trolled. 

The print rates for these printers are shown in Table 
1-1. 

COMPONENT IDENTIFIER 

Each major component is assigned a 4 digit alpha­
numeric identifier. The first digit corresponds to a. 
numeric machine area location. It designates 1 of 9 

different areas of the printer. See Figure 1-1. The 
next 2 digits are letter symbols for the type of 
component. In. some cases, it is a 2 letter symbol. In 
the remaining cases, it is a l letter symbol followed 
by the letter 0. The following list defines the compo­
nent symbols. 

AO - Assembly 
BO-Motor 
BB- Buss Bar 
BP - Backplane Board 
CO - Capacitor 
CB - Circuit Breaker 
FL - Filter 
FO- Fuse 
JO - Connector, Jack 
KO- Relay 
LO- Coil, or Lamp & Sensor Assembly 
PO - Connector, Plug 
PC - Printed Circuit Assembly 
RO - Resistor 
SW -Switch 
TB -Terminal Block, Board or Strip 
XF - Transformer 

The last digit sets apart like components in the 
. same area so each one has a unique identity. 

TABLE 1-1. PRINT SPEED 

NUMBER OF PRINT RA TE [I 
CHARACTERS IN SET (LINES PER MINUTE) 

STANOARO~TCHBANO CT207 CT208 
48 1130 1140 
64 900 1200 
96 660 890 

128 500 710 

NOTE: [) ALL PRINT RA TES HAVE A TOLERANCE OF ± 3% 
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COMPONENT IDENTIFICATION & LOCATION 

Cabinet (See Figure 1-2) 

The cabinet allows quick and easy access to the print­
er's components. It is divided into two parts, the 
bonnet and the pedestal. The entire bonnet pivots 
back, allowing access to components mounted on the 
front of the print head structure. The upper portion 

PEDESTAL 

of the bonnet pivots forward, allowing access to 
components mounted on the rear of the print head 
structure. The. pedestal has a paper tray and a door 
assembly. The door assembly must be opened to 
expose the front access panel and the 1/0 cover. Both 
of these items, when opened, allow access to the 
components mounted behind them. The pedestal also 
has a rear access door and a rear access panel. These 
items swing open for component access. 

BONNET 

FIGURE 1-2. CABINET 
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Print Head Structure (See Figure 1-3) 

The print head structure is the basic frame of the 
printer. It provides mounting points for a majority 
of the printer components. When all the components 
are mounted to it, the structure is mounted on top of 
the pedestal. 

Area 1 (See Figure 1-4) 

These are the AC power components of Area 1: 

lBOl - Blower 
lCBl - Circuit Breaker 
lCOl - Resonant Capacitor 
1C02 - Blower Capacitor 
lFLl - Line Filter 
lPCl - Solid State Relay Assembly 
1TB3 -Transformer Input Terminal Block 
lXFl -Transformer 

FIGURE 1-3. PRINT HEAD STRUCTURE 

1CB1 

FIGURE 1-4. AREA 1 
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2PC1 

2PC2 

FIGURE 1-5. AREA 2 
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Area2 (See Figure 1-5) 

These are the Power Card Rack components of Area 
2: 

2PC1 - Power Supply Assembly 
2PC2 - Servo Power Amplifier Assembly 

Area 3 (See Figure 1-6) 

These are· the Print Head Structure components of 
Area3: · 

3B01- Vertical Servo"Motor 
3B03 - Exit Roller Motor 
3C03 - Exit Roller Motor Capacitor 
3L01- Vertical Tachometer 
3L02 - Vertical Reader 
3L03 - Vertical Check Strobe Reader 
3L04 - PMV Reader 
3L07 - Paper Clamp Assembly 
3SW1 - Gate Switch 
3SW2- 6/8 LPI Switch 
3SW4- Out Of Paper Switch 



3801 . 

La:tf 
3SW2_/ 

,,,,,.. 

/3C03 

FIG URE 1-6. AREA 3 

1-7 



4801 

~"~4T01 
4803 

FIGURE 1-7. AREA 4 

Area 4 (See Figure 1-7) 

These are the Gate components of Area 4: 

4B01- Upper Ribbon Motor 
4B02 - Lower ·Ribbon Motor 
4B03 - Band Motor 
4B04 - Ribbon Skew Motor 
4C01- Ribbon Skew Motor Capacitor 
4L01 - Home Pulse Pickup 
4L02 - Character Pulse Pickup 
4SW1 - Upper Ribbon Switch 
4SW2 - Lower Ribbon Switch 
4SW3 - Ribbon Skew Sense Switch 

Area 5 (See Figure 1-8) 

These are the Buss Bar and Hammer Driver compo­
nents of Area 5: 

5BBG - 36V Buss Bar Ground 
5BBV - 36V Buss Bar Voltage 
5C01 - 9.5V Capacitor 
5PC1 - Hammer Driver Assembly 
5PC2 - Hammer Driver Assembly 
5PC3 - Hammer Driver Assembly 
5PC4 - Hammer Driver Assembly 
5TB1 - + 12 volts 
5TB2 - - 12 vol ts 
5TB3 - + 36 vol ts 
5TB4 - Ground 
5TB5 - + 5 volts 



~5C01 

~ 

FIG URE 1-8. AREA 5 
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FIGURE 1-9. AREA 6 
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Area 6 (See Figure 1-9) 

These are the Control Panel components of Area 6: 

6PC1 - Front Control Panel 
6PC2 - Rear Control Panel 

Area 7 (See Figure 1-10) 

These are the Logic Card Rack components of Area 
7: 

7BP1 - Backplane Assembly 
7F01- Paper Clamp Fuse 
7PC1 - *Interface Adapter Assembly 
7PC2 -Controller Assembly 
7PC3 - Print Head Electronics Assembly 

*Refer to Interface Adapter Manual 



AREA 7 FIGURE 1-10. 
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FIGURE 1-11. AREA 8 

Area 8 <See Figure 1- l11 _ 

This is the l/O Connector component of Area 8: 

8PC1 1/0 Connector Assembly 

Area9 <See Figure 1-12l 

These are the Air Flow Sensor components of Area 9: 

9R01 36V Crobar Resistor 
9R02 Air Flow Sense Resistor 
9R03 Air Flow Sense Thermistor 
9TB3 Air Flow Sense Terminal Block 

1-12 

9TB3 

9R01 

FIGURE 1-12. AREA 9 



FUNCTIONAL DESCRIPTION 

This· description will present a sequence of events 
which will occur in the printer. The sequence will 
not ·point out all of the events in the exact order they 
occur. However, it will point out main events which 
give insight to the workings of the printer. Before 
beginning the sequence, the printer must have the 
band, paper, and ribbon properly installed, and the 
gate must be closed. 

Part I- Initialization Sequence 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Set the circuit breaker by raising the handle. 

This applies AC voltage to the blower, solid 
state relay assembly and the transformer. 

This AC voltage will remain until the AC por­
tion of the circuit breaker is tripped. 

The transformer secondary supplies AC vol­
tage to the power supply assembly. 

The power supply begins to develop DC 
voltages. 

Inhibit signal is generated. It disables all of 
the systems until the DC voltages are fully up 
and stable. 

The microprocessor is started. It configures, 
starts and tests its ports, RAM and ROM. 

8. DC voltages are distributed. 

9. The following items are continuously moni­
tored whenever the printer is powered on: 

a. 

b. 

c. 

+ 5VDC - If over or under tolerance, it 
crobars, causing + 36VDC to crobar, 
which disables the printer. 

± 12VDC - A lack of either voltage will 
cause + 36VDC to crobar. 

+ 36VDC- - A loss of this voltage on the 
servo power amplifier will cause + 36VDC 
to crobar. 

d. Air Flow - Insufficient air flow will cause 
+ 36VDC to crobar. 

e. Status and Fault lines - So the proper code 
can be displayed and acted upon. 

10. The band motor is started. 
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11. The vertical motor is activated and a hold vol­
tage is applied. 

12. The microprocessor checks the status and -
fault lines. If no faults exist, the printer 
enters a ready state. 

13. If a fault exists, the printer will remain in a 
not ready state until the fault is corrected. 

14. If a CE Fault exists, the + 36VDC will crobar. 

15. When the printer is in the ready state, and no 
printing occurs within 30 seconds, the band 
motor will time out and stop. 

Part II ·Print Sequence 

16. The print sequence may be entered either ON 
or OFF line. 

17. The sequence begins when the data load starts 
in the ON LINE mode, or when the Test Mode 
switch is pressed when in the OFF· LINE mode .. 

18. The band motor is restarted if it has timed out. 

19. Data load is completed. 

20, .The microprocessor keeps track of: the charac­
ters on the band; when they align with the 
hammers; and which characters are to b~ 
printed. This is done continuously as the band 
is passing through the print station. 

21. The microprocessor determines if the charac­
ter that is aligned with a hammer is the char­
acter that is to be printed in that location. 

22. 

23. 

24. 

25. 

If the proper character is aligned with the 
proper hammer, a Compare signal is generated. 

That hammer is activated to print that 
character, and printing begins. 

The upper and lower ribbon motors are started 
when the first hammer is activated. 

The solid state relay assembly sends the AC 
voltage which controls the ribbon skew motor. 

26. Printing continues until all characters have 
been printed on the first line. 

27. The vertical motor advances the paper. 

28. The vertical motor stops and a hold voltage is 
applied. 

(Continued) 



29. Data for the next line is loaded, and the Print 30. The ribbon motors stop after the last ch 
of the last line has been printed. Sequence is repeated for the required number 

of lines. 

SIGNAL LIST 

The following 'list contains the abbreviations and 
names of the signals most frequently used within 
this manual. It is not a complete list of all the sig-
nals used in the printer. · 

SIGNAL LIST 

AD0-7 
ALE 
BAD 1-9 
Band up Ena 
Band up FF 
BCGLDEna 
BCP 
BHP 
BM Cur Flt 
BMC 
BMCFdbk. 
BOF 
BufClk 
Clk 
CLRBAD 
CLRSR 
·cMP 
CMP Ena 

*Co.mp Pitch 
*CPEn 
cs 
D Strobe 
DAVFU 
EVFU 
Flt Sense 
Fwd 

*HAdv 
*H Dir Rt 
*H End Stop Flt 
*H Home Ena O/S 
*H Home Flt 
*HHomeRdr 
Hinh 

*H Pos Ena 
*H Pos Fdbk Act 
*HPosRdr 
*H Stb Lt 
*HStbRt 
HSw Flt Dis 

*HTach 
HDClk 
HEP 

*HME 

Address 0 to 7 
Address Latch Enable 
Buff er Address l to 9 
Band Up Enable 
Band Up Flip-Flop 
Band Code Generator Load Enable 
Band Character Pulse 
Band Home Pulse 
Band Motor Current Fault 
Band Motor Control 
Band Motor Control Feedback 
Bottom of Form 
Buff er Clock 
Clock 
Clear Buffer Address 
Clear Shift Register 
Compare 
Compare Enable 
Compressed Pitch 
Compressed Pitch Enable 
·Chip Select 
Data Strobe 
Direct Access Vertical Format Unit 
Electronic Vertical Format Unit 
Fault Sense 
Forward 
Horizontal Advance 
Horizontal Direction Right 
Horizontal End Stop Fault 
Horizontal Home Enable one-shot 
Horizontal Home Fault 
Horizontal Home Reader 
Horizontal Inhibit 
Horizontal Position Enable 
Horizontal Position Feedback Active 
Horizontal Position Reader 
Horizontal Strobe Left 
Horizontal Strobe Right 
"H" Switch Fault Disable 
Horizontal Tachometer 
Hammer Driver Clock 
Hammer Enable Pulse 
Horizontal Motion Error-

<Continued) 
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Hmr Drvr Flt 
Hmr Flt 
Hmr on/5v Flt 
High Slew 
IDB 1-9 
1/0 BAD Clock 
1/0 Ena Status 
LWRRbn Mtr 
MC 
Motor On 
OOP 
PMVClr 
PMV Rdr 
PU 
RDI 
Rd 
RST 
RET 
REV 
Rib Mtr Cur Flt 
Rib On 
SR-HD 
SR STEP 
SS Prog 
SSP 
SS 1.2.3.4 
SSR 1.2 
TOF 
·Trans INH 
Upr Rbn Mtr 
VAdv 
VCkSTB 
VINH 
VSTB 
VFU Ver 
Wr 
(-)5v Inhibit 
618 LPI 
48 
64 
96 
128 

SIGNAL LIST <Continued) 

Hammer Driver Fault 
Hammer Fault 
Hammer on or 5 Volt Fault 
High Speed Slew 
Input Data Bits 1 to 9 
Input/Output Buffer Address Clock 
Input/Output Enable Status 
Lower Ribbon Motor 
Master Clear 
Motor On Signal 
Out of Paper 
Paper Motion Verification Clear 
Paper Motion Verification Reader 
Pull Up 
Rate Damping Inhibit 
Read 
Reset 
Return 
Reverse 
Ribbon Motor Current Fault 
Ribbon On 
Shift Register to Hammer Driver Pulse 
Shift Register Step Pulse 
Sub Scan Programming tBand Speed Option) 
Sub Scan Pulse 
Sub Scan 1.2.3.4 
Solid State Relays 1.2 
Top Of Form · 

- Translate Inhibit. 
Upper Ribbon Motor 
Vertical Advance Signal 
Vertical Check Strobe 
Vertical Inhibit 
Vertical Strobe 
Vertical Format Unit Verify 
Write 
5 Volt Inhibit 
6 or 8 Lines Per Inch 
48 Character Band 
64 Character Band 
96 Character Band 
128 Character Band 

*These signals apply to PBS 300/600 LPM printers only. 
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SECTION II 
UNIQUE INTERFACE. 

THIS SECTION COVERS THE UNIQUE INTER­
FACE FEATURES. BEFORE CONSULTING THIS 
SECTION, REFER TO THE BASIC INTERFACE 
SECTION FOR THE BASIC INTERFACE 
FEATURES. 

This section presents specific information for the 3 
basic interface elements: the control panel, the con­
troller assembly and the 1/0 connector. The infor­
mation includes adapters, modifications and unique 
assembly additions. These items customize the 

. basic interface to meet the application requirements 
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of the user's system. The following interface fea­
tures will be covered in this section: 

1. Front Control Panel 

2. Rear Control Panel 

3. Controller Assembly 

4. 1/0 Connector 

5. Backplane Assembly 



-INCHES-
16842.IV2 

PAGE LJON 
LENGTH 
SELECT OFF 

I 
-------- -

r 
STATUS PRINT POSITION 

M 

MOM 
0 

~ 

~ 

! 0 OREA DY 
ALARM 

PAPER QON 
2_1:!_P---' LINE 

0 

[CLEAR l TEST 
MODE 

SINGLE TOP OF 
CYCLE FORMS 

[FORMS 
:RELEASE ) 

FIGURE 2-1. FRONT CONTROL PANEL 

QREAOY 

ON 
OLINE 

TOP· OF 

FORMS 

FIG URE 2-2. REAR CONTROL PANEL 

NOTE: [i) Access Explainations 
a. Control can be activated with the bonnet open or closed. 
b. Indication can be changed with the bonnet open or closed. 
c. Indication can only be changed with the bonnet open. 
d. Indicator can be heard with the bonnet open or closed. 
e. Indicator can be seen with the bonnet open or closed. 
f. Switch can be activated with the bonnet open or closed. 
g. Switch can only be activated with the bonnet open .. 

(ii These indicators and switches are used on both the front and 
rear control panels. 



CONTRO~ Pi\NEL 

The following table explains the Front and Rear control panels as shown in Figures 2-1and2-2. 

TABLE 2-1. CONTROL PANEL FUNCTIONS 

CONTROL PANEL CONTROLS AND INDICATORS 

IDENTIFIER DESCRIPTION ACCESS CD FUNCTION OPERATION 

On when a fa ult occurs. Controlled by 7PC2 controller. Certain 
ALARM LED INDICATOR e Blinks on & off when a CE fault occurs. faults require the reset switch be pressed 

Off when no faults exist. to clear alarm after fa ult is corrected. 
Resets controller logic, ends partially com- Press 

CLEAR TOUCH SWITCH f pleted input cycle. clears the input buffer-data 
is lost. clears latched faults. ~uts unit Off line. 

FORMS RELEASE TOUCH SWITCH g Removes power from 3B01 and 3L07. Unit must be Off line. Press and hold to 
Allows manual movement of paper. move paper with the coarse positioning knob. 
When Ready, alternates between On & Off Unit must be Ready.l>ress On Tine switch to 

ONLINE (I) LED INDICATOR b,e each time the On line switch is pressed. turn indicator On, press again to turn it off. 
When on. will go off if a fault occurs. 

I:.:> 
Ci:i 

. ONLINEL!J TOUCH SWITCH f Allows the transmission of print data Trom Unit must be ~eady .Vress to allow transm1ss1on, 
the' data source to the _Qrinter. _Qress a_gain to _Qrohibit transmission. 

PAGE LENGTH DIP SWITCH NETWORK g En.ters the page length into the controller logic. The page length is defined as the sum of all 
SELECT the switch segments placed in the ON position. 
PAPER STEP TOUCH SWITCH f When Off line, moves paper up 1 line. Also, will Press once for each line advance desired. When 

change test print from 80 to 132 columns. test printing, press to change column length. 
PRINT POSITION VARIABLE RESISTOR a Centers characters on hammer faces by Turn knob cw to move characters to the ngnt. 

adjusting hammer activation times. Turn knob CCW to move characters to the left. 
READ YID LED INDICATOR e Indicates ~he printer is prepared to print. -C-ontrolled by 7PC2 controlfer. 

Will go off if anything disturbs this state. 
Allows printing of 1 line from the data source Press. Unit goes On line and prints Tllne. Then 1t 

-. SINGLE CYCLE TOUCH SWITCH f when Ready & Off line, or Not Ready & Off line will either go Off line and perform paper motion, 
due to an out of paper status. If out of paper, or stay On line and not perform paper motion, 
allows j!!'inti'!D_ to the bottom of the page. del!_ending on the control code. 

STATUS 2 NUMERIC DISPLAYS b.e Displays status codes. Controlled by 7PC2 controller. 
TEST MODE LED INDICATOR b,e 01') when Off line and in the test print Unit must be Off line & Ready.l>ress Test-U-ode 

mode. Off when out of test print mode. switch to turn.indicator on,_eress a_g_ain to turn off. 
TEST MODE TOUCH SWITCH f Starts and stops printing in the test mode. Unit must be Off line & Ready. Press to start 

printing, press again to stop. 
T&]OFFORMS TOUCH SWITCH f Moves paper to the top of form Unit must be Off Lme.-P-ress to move paper 

_p_osition. to the top of form position. 
LED INDICATOR b,e Verifies any touch switch was activated. Press any touch switch to turn Tna1cator on, 

On when any touch switch is activated. release switch to turn indicator off. 
AUDIO INDICATOR b,d Verifies any touch switch was activated. Press any touch switch, indicator will 

Emits a momentary audio tone. beep momentarily. 



SWN6 

1.1~1·1 
OFF ON 

SWN1 

• 1 
• 2 

3 • 
• 4 
• 5 
• 6 
• 7 
• 8 
OFF ON 

Disable Data Bit 8 
Enable Vertical Format 

Not a 6 bit system 

Segments 
2-8 
ASCII 
Space 
Code 
20hex 

LS 

L4 

L2 

SWN3 

1 • 
• 2 

3 • 
4 • 

• 5 
• 6 

7 • 
• 8 
OFF ON 

7414 

EVFU Installed 
1/0 Line is Compressed Pitch 
E - Series 
Touch Switch Control Panel 
Segments 5 - 6 set the 
Printer Type - Models I & II 
Enable Auto. Peri. Skip 
132 Column Test Print 

PO 
~ SWN4 

SWN5 

.___._~1-•--1 Segments 1 - 4 
i--~2""""+-..... •-1 Designate 
i---+--3""""+-...,.•-1 A 4 Bit Line 
..._-+-4--1-•--1 Counter 

• 5 Segments 5 - 6 Designate 
1---+-6!'--t-•--1 Channel 1 2 as Bottom Of Form 

• 7 Segments 7 c 8 
~~s--~·~ Enable DAVFU 

OFF ON 

L1 

SWN2 

• 1 

• 2 
3 • • 4 

• 5 

• 6 

• 7 

• 8 
OFF ON 

1 • • 2 
3 • 
4 • • 5 

• 6 
7 • • 8 

QFF ON 

Segments 1, 2, & 4 
No Translation 

Segments 
1-7 

ASCII 
Character 

M 

4Dhex 
All 1 Character Test Print 

Translate 64 Character Band 

Enable ASCII VT 
Enable ASCII CR, FF, LF 
Segments 7 - 8 
Not Used 

FIGURE 2-3. FACTORY DIP SWITCH SETTINGS FOR: CT207-A 
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CONTROLLER ASSEMBLY 

The controller assembly contains these standard 
features: 

220 ohm terminating resistors on the incoming 
interface signal lines. 

Post Print paper motion. 

Page Eject may be performed by control panel or 
data source command. 

ASCII control code VT, if enabled on the control­
ler board, will cause the paper to move to Channel 
3. An option allows the selection of Channel 4 as 
VT. 

Paper runaway protection is provided if the data 
source asks for paper motion to a VFU channel 
not punched by printing, moving paper 1 line, 
going Off Line, and generating a fault display. 
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Paper runaway caused by printer hardware fail­
ure is con trolled by dropping 36 VDC and 
generating a fault display. 

The factory dip switch settings for the controller are 
shown in Figure 2-3. 

1/0 CONNECTOR 

The 1/0 connector for the CT207-A unit is the stan­
dard version shown in the Basic Interface Section. 

BACKPLANE ASSEMBLY 

The Backplane assembly for this printer is the stan­
dard version shown in the Basic Interface Section. 
The factory dip switch settings are shown in Figure 
2-4. 



CT207 

• 1 

• 2 
3 • 
4 • • ·s 

• 6 
OFF ON 

Not Used 
Disable Compressed Pitch 
Enable Subscan Program 
Disable Horizontal Circuits 
Restore H-Switch Fault 
Disable High Speed Slew 

J2 

F1---. 
PAPER 
CLAMP 
FUSE 

7PC2-P1 
LOCATION 

7PC1-P2 
"LOCATION 

FIGURE 2-4. BACKPLANE FACTORY DIP SWITCH SETTINGS FOR: CT207-A 
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7PC3-P1 
LOCATION 



SECTION Ill 
POWER 

This section covers the AC voltage, the DC voltage, 
and the protective circuits associated with the 
power used in the printer. The 4 protective circuits 
are: +5 VDC crobar, +36 VDC crobar, air flow 
sensor (blower fault), and inhibit. 

CIRCUIT BREAKER 

The printer is turned on and off by lCBl, a 3 pole me­
chanically coupled circuit breaker. Poles 1 and 2 
carry the AC and they will trip at 18.7 amperes. Pole 
3 carries + 36 volts DC and will trip when more than 
30 amperes flow between terminals A and C, or 3.43 
amperes flow between terminals C and B. See 
Figure 3-1. If poles 1 or 2 overload, all 3 poles ·will 
trip. If pole 3 overloads, only pole 3 trips, poles 1 and 

~· 2 will remain.on .. If pole 3 trips, the breaker must be 
reset. To reset the breaker, lower the handle, wait 
for 15 seconds, then raise the handle. No more than 

· 3 resets should be performed in a 5 minute period. 

A 

c 

B 

OFF 
no current 

A 

ON 
normal 

current path 

AC (See Figure 3-2) 

The AC is routed from the power cord through the 
line filter and up to the circuit breaker. From the 
circuit breaker, the AC goes to the input terminal 
block of a multitap transformer. This terminal 
block provides: a 120 volt source to run the blower, 
exit roller and skew motors; and an easy method for 
selecting the proper input voltage tap of the 
transformer. When the proper input voltage is 
applied, the transformer outputs 3 voltages (9.5, 
16.5 and 38 VAC), which are directed· to 2PC1 power 
supply assembly. The wiring diagrams contained in 
the Logic Diagrams-Print Mechanism Section will 
show the proper configurations for the frequency 
and input voltage variations. 

DC (See Figure 3-3) 

The power· supply assembly takes the AC froni the 
transformer and developes the DC voltages listed in 
Table 3-1. 

A A 

c 

B 

TR~PED-A&C TR~PED-C&B 
more than 30 amps A-C, more than 3.43 amps C-B 

discharge path C-B breaks ·contact A-C 

FIGURE 3-1. CIRCUIT BREAKER lCBl-POLE 3 
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LINE 
COAD 

VOLTAGE 

+5VDC 

+9.5VDC 

+12VDC 

-12VDC 

+36VDC 

1FL1 
LINE 

FILTER 

'REGULATION 

YES 

NO 

YES 

YES 

NO 

1CB1 
CIRCUIT 

BREAKER 
POLES 1a.2 

1TB3 
XFMAINPUT 
TERMINAL 

BLOCK 

120VOLTS 

1XF1/1C01 
TRANSFORMER 

a.RESONANT 
CAPACITOR 

1B01/1C02 
BLOWER. 
MOTOR a. 

CAPACITOR 

1PC1 
SOLID STATE 

RELAY 
ASSEMBLY 

2PC1 
POWER 
SUPPLY 

ASSEMBLY 

3B03/3C03 
EXIT ROLLER 

MOTOR a. 
CAPACITOR 

4B04/4C01 
SKEW 

MOTOR& 
CAPACITOR 

FIGURE 3-2. AC BLOCK DIAGRAM 

TABLE 3-1. DC VOLTAGES 

DISTRIBUTION 

All PC Boards 
3L03, 3L04, 4SW3 
5C01,3L07 

2PC2, 7PC3 

2PC2, 7PC3 

2PC2,5PCX, 7PC3, 
3B01,4B01,4B02, 
4B03,4SW1,4SW2 
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FUNCTION 

Supplies voltage to logic circuits 

Source for + 5 VDC. Supplies power for paper 
clamp 
Provides reference voltage for operational ampli­
fiers which control servo systems. Supplies 
power for vertical reader. 
Provides reference voltage for operational ampli­
fiers which control servo systems. Supplies 
power for vertical reader. 
Provides drive voltage for actuators, band 
motor, upper & lower ribbon motors, and vertical 
motor. Generates + 30VDC reference used on 
7PC3 for hammer timing circuit. Provides vol­
tage for ribbon reversing switches. 



2PC1 DC DISTRIBUTION 
POWER GROUND BOARD 
SUPPLY H 5BBG }- 5TB4GROUND 

BUSS BAR ~ 

+5VOLTS •P 5TB5 +5 VOLTS 

+9 5 VOLTS H 5C01 J--
95VCAP 

+12VOLTS p 5TB1 +12 VOLTS 

-12VOLTS -P 5TB2 -12 VOLTS 

CIRCUIT 
BREAKER 

~ 

+36 VOLTS H 1CB1 
POLE 3 

~ 

AFS l CROBAR 5TB3 +36 VOL TS 
Cll)_<;)/IT COlrT ..r:::::::J.. 

J l 9R01 
J 

5BBV J--- 1. 
36V DISCHARGE BUSS BAR 

RESISTOR 

.--I 9R02 AFS RESISTOR 

.---i 9R03 AIR FLOW SENSOR . 
-::!::" 

+5V r---------------------------------------------r--------,--------, 
I +5V +5V I I : 

. r.---&...---1 
TO 7BP1 7PC3 I 7PC2 I 
ALL BACKPLANE PRINT HEAD I CONTROLLER I 

ELECTRONICS PCB's L _______ J 

: 

D __c .... DJ 7F01 L __c _J 
3L07 J PAPER CLAM -µ l re w L -L 

D c D __c 
µ C w L _j_ 

3L02 

D r D __c _j -µ I:: -w L 

... 1PC1 

+5v[ 

... 3L03 

I-----. 
- 3L04 

.... 4SW3 

I 

r--
.__, 

] 
+5V ,. 

+5V 

1 ~ I 
..-----, 

.-...... 5PC1 2PC2 

.... l:t ~ 
SERVO .--1 3B01 VERTICAL SERVO MOTOR - POWER 

A AMPLIFIER 

t--1 5PC2 c ~ 4801 UPPER RIBBON MOTOR .... ~ -E ..... T 
u 

'A tl Jj t--1 4802 LOWER RIBBON MOTOR 

~ 5PC3 T p D -- l:l. .L .o ~ 4B03 BAND MOTOR µ l 
R 

~ 5PC4 s .----., 4SW1 UPPER RIBBON SWITCH 
tl. .J: 
f-J L 

L--.., 4SW2 LOWER RIBBON SWITCH 
HAMMER '-
DRIVERS 

FIGURE 3-3. DC BLOCK DIAGRAM 

I I 
I I 
I I 

r _..J __ , ..--1-....., 
6PC1 I 6PC2 I 

FRONT I I REAR I 
CONTROL! I CONTROL I 

. PANEL I I PANEL I L ____ J L ____ _J 

p 

VERTICAL MOTION READER 

SOLID ST ATE RELA V PCB 

VERTICAL CHECK STROBE READER 

PMVREADER 

RIBBON SKEW SENSE SWITCH 



+5 VDC CROBAR CIRCUIT (See Figure 3-4) 

This circuit is located on the 2PC1 power supply 
board. It provides over voltage protection for the 

· +5VDC supply. If the +5VDC reaches +5.6 volts, 
Zener diode CRlO will cause Q7 to be forward 
biased. Q7 will conduct, .which will gate SCRl on, 
which will shut down the +5 VDC supply. The 
+ 5VDC supply may also be shut down by the power 
down crobar (PDC) signal, which comes from the 
7PC3 print head electronics board. PDC will go HI 
if the + 5VDC supply drops below + 4. 7 VDC. 

+5V 

C11 
.001UF 

R25 07 470 
R26 
100 R27 

100 SCR1 
PDC-7, 

CR10 R28 C12 5.6V 470 . 1 uf 

FIG URE 3-4. + 5VDC CROBAR CIRCUIT 

+36 VDC CROBAR CIRCUIT (See Figure 3-5) 

will come up much faster than the + 36 VDC 
supply. When the + 5 VDC supply comes up, Q5 is 
forward biased. Q5 will conduct, causing Q9 to 
conduct. When Q9 conducts, it reverse biases CR29. 
This holds Q8 and SCR2 inactive. Once + 36VDC 
reaches + 28VDC, CR30 provides operating voltage 
for Q8, but it is held inactive because Q9 is 
conducting. 

When a CE (ault occurs, the + 36v crobar signal 
goes HI. This turns off Q5, which turns off Q9. 
When Q9 turns off, CR30 forward biases CR29. This 
causes Q8 to conduct, which gates SCR2 on. When 
SCR2 is gated, it diverts the incoming + 36VDC 
through terminals C and B of lCBl-pole 3. The cur­
rent flow through this coil produces a magnetic field 
which opens the incoming + 36VDC on terminal A, 
but does not disturb lCBl-poles 1 and 2. When the 
+ 36VDC supply is cut off, the current stored in the 
capacitor bank flows in the opposite direction. It 
flows through the circuit breaker coil,· 9R01, and 
SCR 2 to ground, which completes the crobar 
function. 

To restore + 36VDC, trip the circuit breaker, pause 
for 15 seconds, then reset the breaker . 

There are 2 other ways to cause + 36VDC to crobar. 
The first way is loss of + 5VDC, which turns off Q5 
and starts the crobar sequence. The second way is 
caused by the air flow sensor (blower fault), which is 
covered later on in this section. The following items 
will .cause +36V crobar signal to go HI: 

This circuit is located on the 2PC1 power supply 1. Paper Runaway Fault 
Ribbon Motor Fault 
12 Volt Fault 

board. It removes + 36VDC from the printer circuits . 2. 
if a CE fault occurs. It is disabled during power up 3. 
by Zener diode CR30, which holds Q8 and SCR2 4. 
inactive. Due to loading effect of the large capacitor 5. 
bank on the +36VDC supply, the +5VDC supply 6. 

7. 
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Band Motor Fault 
Hammer Fault 
H-Switch Fault 
Fuse Fault ( + 36V Sense) 



Cl) 

Cn +36VDC 11 
I • 

1CB1-POLE 3 I 

' ' ' 

' ~J ·-~ • 
I 
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l. 
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+36V I 
CROBAR SIGNAL ~· 

'· I 
I 
I 
I 
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P2-7 

Pl -1 

R45 
lOK 

R36 
lK 

+5VDC 

05 

~ ! 
l 
t 
t 
f 

1 Pl-8 
I 

: ! 
I 
I 

Jl 

9R02 l 
1200 

.-= f 

9R01 
.9 

Tl 9R03 

R37 
5.lK 

CRl 1 

R38 
470 

R39 
5.lK 

06 

-+ -+ -+ --+ -+ -+ -+ --+ -+ -+ -+ ___,. ___,. l 

C14 
.luf 

R40 
1.2K 

CR30 
24V 

09 

R41 
470 

C15 
.1 uf 

R43 
100 

l 
! 
! 
! 

SCR2 IA ! 

l 
l 
! 
! 
! 

-+ --+ t 
~ +- +- - +-- +-- +-- - +-- ._J 

! 
2PC1 

'--·----------~---------------------------------------------~ 

FIGURE 3-5. + 36VDC CROBAR CIRCUIT 



AIR FLOW SENSOR (BLOWER FAULT) 

The printer is cooled by a heavy duty, 115 volt, 50/60 
hertz blower motor assembly. This assembly draws 
air in through the hollow left leg of the pedestal, and 
distributes it through the print head structure. 
Located in the print head structure is the air flow 
sensor. It consists of a thermistor (9R03) mounted 
inside the ceramic core of resistor 9R02. See Figure 
3-6. With proper air flow, 9R02 stays relatively cool, 
which keeps 9R03 at a low resistive value. Without 
proper air flow, 9R02 gets extremely hot. This 
causes 9R03 to greatly increase its resistive value, 
which causes +36 VDC to crobar. Refer back to 
Figure 3-5. With proper air flow, a current path is 
established through 9R03 and R45. Without proper 
air flow, the. path will be through R38, CRU, R37, 
and R45. When this path is used, Q6 will conduct. 
When Q6 conducts, it causes Q9 to turn off. With 
Q9 off, QB will conduct, which gates SCR2 on and 
crobars + 36VDC. 

FIGURE 3-6. AIR FLOW SENSOR 
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INHIBIT CIRCUIT (See Figure 3-7) 

This circuit is located on the 7PC3 printhead 
electronics board, and it provides an active LO 
signal. This signal prevents any printer operations 
until the DC voltages are fully up and stable. As 
+ 5VDC begins to rise, 2 things happen. A resistor­
capaci tor network delays the trigger input's effort 
to go HI on pin 2 of the 555 timer chip, and the LO is 
removed from the reset pin-4. This combination· 
holds pin 3 HI for 1 second, which holds the relay 
inactive, which holds the inhibit signal LO. After 1 
second, pin 3 goes LO, the relay energizes the contact 
opens, the inhibit signal goes HI and remains inac­
tive until the printer is powered down. 
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SECTION IV 
GATE 

The gate is a swing out assembly hinged on the right 
side (as viewed from the front). It opens for easy 
access to the band system, print station, and ribbon 
system. These 3 areas will be covered in this section. 

BAND SYSTEM 

Components 

The components that make up the band system are 
listed below, along with the functions they perform. 
See Figure 4-1. 

Band· Provides the characters for printing. 

-Character Provides a signal used to control band 
Pulse Pickup - speed, Band Motor Control Feedback 

<BMCFDBK>. 
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Control 
Electronics -

Drive Belt -

Starts motor, maintains speed, moni­
tors Current, and stops the motor. 

Transfers drive energy from the 
motor pulley to the drive pulley. 

Drive Pulley - Applies the drive energy to the band. 

Idler Pulley - Guides the band and applies a tension 
force on the band 

Motor - Provides the drive energy to move 
the band. 

Motor Pulley - Provides a method for transferring 
the drive energy from the motor. 

Tension lever - Applies a force on the idler pulley 
casting to maintain band tension. 



DRIVE 
PULLEY 

CHARACTER 
PULSE 
PICKUP 

TENSION 
LEVER 

FIGURE 4-1. BAND DRIVE SYSTEM COMPONENTS 

4-2 



Objective (See Figure 4-2) 

The objective of the band system is to rotate the 
band at 246 inches (6250mm) per second. To meet 
this objective, the system uses a DC servo motor. 
The motor control electronics use the phase lock 
loop method. This method com pares a motor speed 
reference signal (BMC FDBK) to a crystal oscillator 
clock reference signal Band Motor Control Clock 
(-BMC CLK). Any difference between these 2 sig­
nals produces an error voltage signal. This error vol­
tage signal is algebraically summed with a current 
feedback signal from the motor, and a rate damping 
signal. The resultant signal is applied to the motor, 
which · either decreases or increases the motor 
speed. This change is reflected in the BMC FDBK 
signal, which completes the loop and repeats the 
cycle. 

Control Electronics 

The control electronics consist of the following 
circuits. 

Overcurrent Fault: An operational amplifier moni­
tors the drive current flowing through the band 
motor. Based on that information, it sends a feed­
back signal to the current chopper circuit. The over­
curren t fault circuit has a detector which monitors 
that current feedback signal for 3.2 amperes. It has 
a 5 second delay to allow for start up .current, which 
may reach 9 amperes. After the delay, if the current 

feedback signal exceeds 3.2 amperes, a band motor 
current fault is generated. 

Rate Damping: This circuit provides a signal to the 
current chopper circuit that is proportional to the 
rate of change of velocity. The signal is derived by 
filtering and differentiating the BMC FDBK signal. 
The rate damping signal stabilizes the servo, con­
trols its acceleration, and protects against an over­
current condition. It is inhibited for 1.2 seconds · 
during motor start up. This allows maximum accel­
eration to start the motor and bring it up to speed 
faster. 

Speed Error Detect: This circuit inputs the BMC 
CLK and the BMC FDBK signals to a frequency 
(phase) detector. A charge pump converts the 
output of the frequency detector to fixed amplitude 
pulses. These pulses are: 

a. + 2.25 VDC for a frequency low error (band 
moving below speed) 

b. + 1.5 VDC for no frequency error (band moving 
at speed) 

c. +0.75 VDC for a frequency high error (band 
moving above speed) 

The appropriate pulse is applied to an active filter, 
which produces a DC voltage that is proportionate to 
the phase error. This voltage is sent to the current 
chopper circuit and is used to accelerate or deceler­
ate the motor . 

.------.RATE DAMPING SIGNAL .------. 

CHARACTER BCP 
PULSE 

PICKUP 

1.2SECOND 
RATE DAMPING INHIBIT 

PULSE 
AMPLIFIER 
•SHAPER 

BMC 
FDBK 

BMCCLK 
1.852 KHZ 

RATE ERROR VOLTAGE SIGNAL CURRENT 
CHOPPER 
CIRCUIT 

DAMPING 
CIRCUIT CUA FDBK 

SPEED 
ERROR 

DETECT 
CIRCUIT 

PAINT 
BAND 

MOTORS ON 

BM CUA FLT 

OVEACUAAENT 
FAULT 

CIRCUIT 

CURRENT FEEDBACK 

FIGURE 4-2. BAND DRIVE SYSTEM BLOCK DIAGRAM 
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Current Chopper: This circuit provides drive cur­
rent to the motor. The drive current is not constant, 
it is pulsed at a 2 to 5 KHZ rate. The drive transistor 
turns on, supplies a current pulse, then turns off 
and allows the motor to coast. This cycle is constant­
ly repeated as long as the motor is activated. The 
drive current pulse duration and frequency is deter­
mined by algebraically summing the error voltage 
signal, the current feedback signal, and the rate 
damping signal. The res·ultant signal is applied to 
the motor drive transistor. 
The error voltage signal comes from the speed error 
detect circuit, and its purpose is to accelerate or 
decelerate the motor. The purpose of the current 
feedback signal is also to accelerate or decelerate 
the motor. The rate damping signal controls the 
rate of acceleration, if acceleration is called for by 
the other two signals. 

Miscellaneous 

The band system has an automatictime out feature 
that stops the motor if no data is received for 30±9 
seconds .. When printing resumes after a time out 
occurs, the printer will be ready to print within 5.1 
seconds after it receives the first character. 
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PRINT STATION (See Figure 4-3) 

The main components of the print station are 
mounted on the platen adjust casting. The platen 
adjust casting is mounted on the gate support 
casting, and is moved toward or away from the print 
hammers by the paper thickness knob. Mounted on 
the platen adjust casting is the band system and the 
platen assembly. The platen assembly consists of a 
platen, a wear strip, and an upper band guide. The 
platen is a metal part that provides a solid "impact 
surface for the print hammers. A plastic wear strip 
is imbedded into the front face of the platen. This 
strip provides a bearing surface for the band to slide 
over, and keeps the band from contacting the metal 
platen. The upper band guide is mounted on top of 
the platen, and it serves as a locator for the band. 
The band tends to rise up when rotating around the 
floating band pulleys, because the pulleys are rest­
ing on springs. As the band rises up, it makes con­
tact with the upper band guide. This guide keeps 
the band in a consistent location, and keeps it align­
ed to the print hammer faces. 



PLATEN 
ADJUST 
CASTING 

FIGURE 4-3. PRINT STATION COMPONENTS 

RIBBON SYSTEM 

Components 

The components that make up the ribbon system are 
listed below, along with the functions they perform. 
See Figure 4-4. 

Lower Drive 
Motor-

Lower Drive 
Spool -

Pulls the ribbon down when driving, 
provides drag when the upper motor 
is driving. 

Transfers driye energy from the 
motor to the ribbon, actuates the 
sense arm. 
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Lower Spool - Supports the lower right end of the 
ribbon core. 

Lower Switch Guides the ribbon, detects the end of 
Bar - the ribbon. 

Sense Pawl Assembly 
Sense Arm - Provides mounting points for the 

sense pawl and sense switch, 
transfers activating motion from 
lower drive spool to the sense 
pawl. 

Sense Pawl - Detects the absence or presence 
of ribbon. 



Sense Switch - Hall Effect switch, provides the 
signal which activates the skew 
motor. 

Skew Arm-

Skew Motor-

Upper Drive 
Motor-

Upper Drive 
Spool-

Provides ribbon skew by shifting the 
right side lower and upper spools, 

Provides drive energy to shift the 
skew arin. 

Pulls the ribbon up when driving, 
provides drag when .the lower motor 
is driving. 

Transfers drive energy from the 
motor to the ribbon. 

Upper Spool - Supports the upper right end of the 
ribbon core. 

Upper Switch Guides the ribbon, detects the end 
Bar - of the ribbon. 

Objective 

The objective of the system is to provide a fresh 
source of ink to the print station. The ink is con­
tained in a ribbon which is moved down and up 
across the print station. The ribbon is moved to pre­
vent consecutive lines from printing on the same 
area. The ribbon is impregnated with a large 
amount of ink. When a character is printed, some of 
the ink is transferred from the ribbon to the paper. 
The area that lost ink recovers it from the surround­
ing area in a short time. This allows a large number 
of passes across the print station before the ink fades 
from the ribbon. 

LOWER 
DRIVE SPOOL 

SENSE 
PAWL 
ASSEMBLY 

FIGURE 4-4. RIBBON SYSTEM COMPONENTS 
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Control Electronics (See Figure 4-5) 

The control electronics consist of the following 
circuits: 

Drive: Ribbon drive is enabled by the Motors On 
signal, and controlled by the Ribbon Inhibit signal. If 
the printer is idle, Motors On is HI. This holds CRlO 
&11 inactive. When the printer prepares to print, 

. Motors On goes LO. This should forward bias CRlO 
& 11, but Ribbon Inhibit is LO and keeps them 
inactive. When the first hammer is activated, 
Ribbon Inhibit goes HI. This forward biases CRlO & 
11, which causes QNl-07 to conduct. QNl-07 causes · 
Q2 to conduct, which apples + 36 voe to relay con­
tact pins 12 & 14. A ground path is provided through 
pins 11 & 13. 

To drive the ribbon upward, + 36VDC is applied 
through pin . 12. CR25 is reversed biased, which 
allows maximum current to flow through 4B01. 
CR26 is forward biased, which places R93 in parallel 
with 4B02. The current is divided between them, 
which slows down 4B02. Because 4B01 is driving at 
full speed, and 4B02 is dragging at.a slightly slower 
speed, the ribbon is kept taut and is pulled upward. 

To drive the ribbon downward, + 36VDC is applied 
through pin 14. CR26 is reversed biased, which 
ailows maximum current to flow through 4B02. 
CR25 is forward biased, placing R92 in parallel with 
4B01. This makes 4B02 the drive motor and 4B01 
the drag motor. Since 4B02 is driving, and 4B01 is 
dragging, the ribbon will be pulled downward. 

If no printing occurs ·within 820 milliseconds after 
the last line was printed, the ribbon drive is 
stopped. This is done by a one-shot on 7PC3 print 
head electronics which makes the Ribbon Inhibit 

signal LO. This short delay in stopping ribbon drive 
prevents ribbon smear on the form. 

Overcurrent: This circuit monitors the ribbon 
motor drive current. Voltage comparator IC05 has 
its input pin 10 set to a predetermined level by R32 
& R33. Input pin 11 monitors the voltage across 
R98. If the motors draw excess current, the voltage 
across R98 will increase. This will cause the level of 
pin 11 to increase, which triggers IC05 to output the 
fault signal. C24 and R105 prevent the fault indica­
tion during motor start-up. 

Print Inhibit: When the foil strip at either end of 
the ribbon shorts the ·switch bar, monostable multi­
vibrator IC15 is triggered. A 140 µiillisecond pulse 
(-Print Inhibit) is generated and sent to 7PC3 print 
head electronics board. From there it is passed on to 
7PC2 controller board. The controller will stop 
printing for 140 milliseconds while the ribbon 
reverses direction. This prevents printing repeat­
edly on the same area of the ribbon during reversal. 

Reverse: The 2 DC ribbon drive motors are wired in 
series and both turn in the same direction. This cir­
cuit uses a double pole double throw latching relay 
to determine the direction of travel. The latching 
function allows it to remember the direction even 
when the printer is powered off. This ability allows 
even . wear of ·the ribbon, and provides a starting 
point for the reversing circuit. In Figure 4-5, the 
relay is latc4ed with pins 2 & 13 and 7 & 12 making 

· contact. This makes 4B01 the drive motor and 4B02 
the drag motor. If 4B01 is driving, 4B02 is giving off 
ribbon. When the foil strip on the ribbon contacts 
4SW2, relay coil Bis energized. This causes the con­
tacts to shift position. The new contacts are 2 & 14 
and 7 & 11. This applies +36 VDC in the opposite 
direction, making 4B02 the drive motor, and 4B01 
the drag motor. 
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FIGURE 4-5. RIBBON SYSTEM CIRCUITS (2PC2) 
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FIGURE 4-6. BAND DIRECTION 

Skew: The print band rotates in a CCW direction, 
and moves from right to left across the platen. See 
Figure 4-6. When printing occurs, it tends to pull or 
"Skew" the ribbon to the left. This makes it neces­
sary ·to provide a system capable of sensing and 
. changing the ribbon skew direction. This system 
senses when the ribbon has skewed to the left limit, 
then it skews the ribbon back to the right. 

The left limit is the sense pawl. See Figure 4-7. The 
sense arm is activated by pins on the lower drive 
spool, which are spaced 90 apart. In its normal up­
right position, the sense pawl detects the absence of 
ribbon between it and the lower switch bar. Eventu­
ally the pawl moves down, and the ribbon skews 
above it. When the pawl moves up, it pushes the 
ribbon against the switch bar. Since the ribbon is 
moving, it pulls the sense pawl. This causes it to 
trip, which activates the sense switch. 
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The signal from the sense switch activates 1 of 2 
solid state relays, which apply 120 VAC to the skew 
motor. The skew motor has 2 windings; one for CW 
rotation and one for CCW rotation. SSRl causes CW 
rotation, which moves the lower spool of the skew 
arm IN, and the upper spool OUT. SSR2 causes 
CCW rotation, which moves the lower spool OUT, 
and the upper spool IN. See Figure 4-8. When the 
lower mofor is taking on ribbon, and the sense pawl 
is upright, the skew· motor rotates CCW. This 
causes the ribbon to skew to the left. When the 
ribbon reaches and trips the sense pawl, the skew 
motor rotates CW. This causes the ribbon to skew to 
the right. This action repeats constantly until the 
ribbon reverses direction. 

When the direction reverses, the skew motor rotates 
CW, and the upper motor is taking on ribbon. If the 
sense pawl is upright, the ribbon skews to the left. 
When the sense pawl trips, the skew motor rotates 
CCW. This causes the ribbon to skew back to the 
right. Whether the lower or upper ribbon motor is 
driving, these actions repeat constantly, skewing 
the ribbon from :Side to side. 
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SECTIONV 
PRINT MECHANISM 

The print mechanism is responsible for converting 
electrical signals into mechanical energy for 
printing. It uses 4 hammer driver boards to provide 
the electrical signals. These signals drive actuators, 
hammers, and pushrods into mechanical motion. 
This section will cover the actuators, hammer driver 
boards, hammer modules, and pushrod modules. 

ACTUATORS (See Figure 5-1) 

There are 6 basic parts to an actuator assembly: 

LOWER ACTUATOR PLATE 

Armature-

Backstop -

A metal bar that is drawn to a core 
inside the coil when current is 
applied. This motion is transferred 
to the pushrod, which con tacts the 
armature tip. 

A screw that stops the. backward 
movement of the armature. 

Bearing Plates - 2 plates that hold the pi_vot pin for 
the armature. These plates prevent 
lateral movement of the armature. 

I 
I 

ARMATURE 

COIL 

,,, 
1 OF 132 IDENTICAL ASSEMBLIES ---------

FIGURE 5-1. ACTUATOR AND ACTUATOR PLATES 
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Coil-

Core-

Pivot Pin -

A winding around the core that pro­
duces a magnetic field when current 
is applied by the hammer driver 
board. 

A dual purpose part. First, it is the 
base structure where the remaining 
parts are mounted. Second, the arm 
on which the coil is mounted concen­
trates the magnetic field produced 
by the coil, so it can attract the 
armature. 

Allows backward and forward move­
ment of the armature. 

There are 2 actuator plates in the printer, and each 
one holds 66 actuator assemblies. This provides a 
total of 132 print positions in the standard printer. 
The lower plate actuators control printing for the 
even columns, and the upper plate actuators control 
printing for the odd columns. Each plate has a 
residual strip which goes between the armature and 
the core of each actuator. This strip prevents the 
armature from permanently sticking to the core. 

HAMMER DRIVER BOARD 

By inserting the:>:.proper programming plug into 
- socket P2, the hammer driver board can be used in 5 
different machines. There are 7 different program-

ming plugs; 1 for the PBS 360, 2 for the PBS,,720, 
and 4 for the Model I, II, or III printers. The pro­
gramming plug provides a connecting pa th only for 
the incoming signals that are to be used by that 
specific board. The remaining signals are not allow­
ed to pass through the plug. The signals that pass 
through the plug activate two 17 position LSI 
timers. The LSI timers contain a shift register, a 
data storage register, a + 100 counter, and an 
output buffer. See Figure 5-2. The timer functions 
are performed in 3 stages. 

The first stage loads the shift registers with compare 
signals. 7PC2 generates a -SR STEP 1 signal to load 
the signals for the odd columns into 5PC1 and 
5PC3. The signal for column 1 is strobed into regis­
ter B of 5PC3. The signal for column 3 is also 
strobed into register B, causing the signal for 
column 1 to shift one location. Then the signal for 
column 5 is strobed in, which shifts both columns 1 
an 3. This process continues until 68 odd column 
compare signals are loaded. Once the odd columns 
have been loaded, 7PC2 generates _a -SR STEP 2 
signal to load the signals for the even columns into 
5PC2 and 5PC4. The process is identical to the odd 
column load, with the signal for column 2 being 
strobed into register B of 5PC4, etc. The path that 
the compare signals follow is listed in Table 5-1. Use 
Figures 5-3 and 5-4 to trace the odd column path. 
Use Figures 5-5 and 5-6 to trace the-even column 
path. 

TABLE 5-1. COMPARE SIGNAL PATH 

-SR STEP 1 5PC1 FIG. 5-3 5PC3 FIG. 5-4 

-SR STEP 2 5PC2 FIG. 5-5 5PC4 FIG. 5-6 REGISTER B REGISTER A 

out in out in out 
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Stage 2 begins after both the odd and even shift 
registers are loaded. Stage 2 transfers the data 
from the shift registers to the data storage register, 
when 7PC2 generates the -SR - HD signal. This 
transfer takes place inside the LSI timer. See 
Figure 5-2. Once the data is transferred, the shift 
registers are cleared, and the next load is started.In 
the third stage, 7PC2 generates HEP pulses to 
release the compare signals in the data storage 
registers. HEP 1 releases half of the odd column sig­
nals from 5PC1 and 5PC3. HEP 2 releases half of 
the even columns from 5PC2 and 5PC4. HEP 3 
releases the remaining half of the odd column 
signals, and HEP 4 releases the remaining half of 
the even column signals. When the signals are 
released, they go to the+ 100 counter. This counter· 
allows the signals to be active for 100 timer clock 
pulses, or 1.1 milliseconds. When the signals are 
active, they pass through the output buffer, leave 
the LSI timer, and activate the actuator coil drive 
transistors. After 100 timer clock pulses, the signals 
are rendered inactive by the counter. 

There is a continuous cycle of signals being loaded, 
transferred and released. To print 1 line of data, 
this cycle is repeated once for each character of a set 
on the band. If a 64 character set band is installed, 
the cycle will be repeated 64 times for each line 
printed. If a 96 character set band is installed, the 
cycle is repeated_ 96 times for each line printed. 

The hammer driver contains 2 fault circuits. See 
Figure 5-7 The first circuit causes + 36 VDC to 
crobar if a drive transistor develops an emitter­
collector short, or an actuator coil develops a break 
in its windings. This circuit works with a one0 shot 
(0/S) on the 7PC3 print head electronics board. 
When the -SR - HD signal transfers the compare 
signals from the shift register to the data storage 
register, it also sets the O/S. The HEP signals, 
along with the timer clock pulses, release the com­
pare signals from the data storage register. These 
compare signals activate the drive transistors. 
When any of the 34 drive transistors are activated, 
they light the fault LED, generate a -HMR ON 
signal, and send it to 7PC3. When the drive transis­
tors turn off, the -HMR ON signal goes inactive and 
the fault LED is turned off. However, if the O/S 
times out when a -HRM ON signal is active, a 
hammer fault occurs. The hammer fault will cause 
+ 36 VDC to crobar, and leave the fault LED lit. 

The second circuit generates a hammer fault if it 
detects a loss of + 5 VDC from the hammer driver 
board. See Figure 5-7. As long as + 5VDC is 
present, Q2 is held inactive. If + 5VDC is lost, Q2 
will conduct, which causes Q3 to conduct. Q3 gener­
ates the 5V FAIL signal, and sends it to 7PC3. If the 
O/S is set, the hammer fault will be generated when 
it times out. If the O/S is not set, the hammer fault 
will be generated immediately. · 
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HAMMER MODULE (See Figure 5-8) 

These are the components of the hammer module as­
sembly and the functions they perform: 

Compressor Spring- Applies tension to the forms 
compressor, used on the lower 
modules only. 

Forms Compressor -

Hammer Module -

Hammer Spring -

Pivot Pin -

Applies pressure on multipart 
forms to fla ten them out prior 
to printing, used on lower 
modules only. 

provides mounting points for 
the assembly parts, mounts 
the assembly to the printer, 
and guides the hammers when 
they are in motion. 

Applies tension which keeps 
the hammer in contact with 
the pushrod when idle, damp­
ens the oscillations when the 
hammer returns after 
printing. 

Allows the hammer to swing 
out for printing. 

5-10 

Plunger-

Print Hammer -

Setscrew -

Transfers the tension force 
from the spring to the hammer. 

Part that impacts the paper 
and the ribbon against the 
character on the band. 

Adjust the tension of the 
forms compressor. 

There are 32 full and 2 half fu:ll modules in the stan­
dard 132 column printer. A full module has 4 
hammers, while a half full module only has 2 
hammers. The lower hammer bar has 16 full and 1 
half full modules mounted on it which print the 
even coluipns. Likewise, the upper hammer bar has 
the same combination which print the odd 
columns.The hammers are interspaced alternately, 
1 from the upper bar, and 1 from the lower bar. 
When idle, the hammer face is about a tenth of an 
inch (2.5mm) from the print band. When activated, 
the armature and pushrod drive the hammer only 8 
hundredths of an inch (2.03mm). The inertia of the 
hammer carries it the remaining distance to the 
band. This safety factor prevents the hammer from 
damaging the band if a malfunction would cause the 
hammer to be held out constantly. After impact the 
hammer rebounds to its starting position, and its os­
cillations are dampened by the hammer spring. The 
spring brings the hammer to a complete stop before 
it is activated again. See Figure 5-9. 
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PUSHROD MODULE (See Figure 5-10) 

There are 22 pushrod modules in the standard 132 
column printer, and each one contains 6 pushrods. 
The lower hammer bar has 11 modules mounted on 
it, which cover the even columns. The upper 

PUSHROO 
GUIDE 
RETAINER 

hammer bar has 11 modules which cover the odd 
columns. The pushrods slide back and forth in a 
plastic pushrod guide. They are kept in place by the 
pushrod guide retainer. The whole assembly is sup­
ported by a metal plate, and fastened to the hammer 
bar. 

SUPPORT 
PLATE 

PUSHROOS 

FIGURE.5-10. PUSHROD MODULE 
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SECTION VI 
VERTICAL PAPER MOTION SYSTEM 

This section will cover the components and operation 
of the vertical paper motion system. 

WARNING 

THE HIGH SPEED SLEW FUNCTION MENTIONED IN 
THIS SECTION IS FOR THE MODEL II AND MODEL Ill 
UNITS ONLY. ATTEMPTING TO OPERATE. THE 
MODEL I UNIT IN THIS MODE WILL CAUSE SERIOUS 
DAMAGE TO THE PRINTER, AND VOID ALL 
WARRANTIES. 

VERTICAL PAPER MOTION SYSTEM 

Components 

The components that make up the vertical motion 
system are listed below, along with the functions 
they perform. See Figure 6-1. 

6/8 LPI 
Switch-

Check Strobe 
Reader-

This switch indicates whether the 
reader is up in the 6 LPI position, or 
down in the 8 LPI position .. 

Provides the signal that is used to 
check for line spacing errors. 

6-1 

Code Disc-

Code Disc 
Pulley-

Drive Belt-

Drive Pins-

Motor-

Position 
Reader-

Tachometer-

Tractors-

Tractor 
Drive Shaft-

Provides a method of developing 
some of the signals used to control 
the vertical motor. 

Provides a method for transferring 
the drive energy from the motor. 

Transfers drive energy from the code 
disc pulley to the tractor shaft pulley. 

Pull the paper up and push it out the 
back of the printer. 

Provides the drive energy for moving 
paper. 

Provides some of the signals used to 
control the motion of the motor. 

Provides a feedback signal used to 
control the motor speed. 

House the drive pins and guide the 
paper. 

Transfers the drive energy from the 
tractor shaft pulley to the tractors. 

Tractor Applies the drive energy from the 
Shaft Pulley- belt to the shaft. 
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Objective 

The objective of the Model I system is to provide a 
paper slew velocity of 22 inches (559mm) per second 
(±10%). 

The objective of the Model II & III system is to pro­
vide high and low speed paper advance operations 
when the powered stacker is installed. If a paper 
motion command of 4 or more lines is received, a 
paper slew velocity of 55 inches (1397mm) per 
second (± 10%) is selected. If a paper motion com­
mand of 1 to 3 lines is received, ·a paper slew velocity 
of 22 inches (559mm) per second (± 10%) is selected. 
When the 55 IPS velocity is in operation, the speed 
will be decreased to 22 IPS 3 lines before the end of 
the paper advance cycle. For extended Form Feed 
operation, the slew velocity alternates between 55 
and 22 inches per second. The maximum single line 
advance repetition rate is limited to 2400 lines per 
minute (±5%) by the controller. 

ROTATION 
DIRECTION 
INDICATOR 

2 

8 LPI 
WINDOWS 

SSTOP 
POINTS 

6 LPI 
WINDOWS 

6 

To meet these objectives, paper advance is controlled 
by a linear drive, closed loop, servo system. The 
block diagram for this system is shown in Figure 6-2. 

Control Electronics 

The control electronics on 7PC3 consists of the fol­
lowing circuits: 

Decode - This circuit allows the printer to inter­
pret the code disc information, if the new code disc is 
installed. The old code disc had 1 set of windows for 
6 LPI spacing, and another set for 8 LPI spacing. See 
Figure 6-3 A. The new code disc has just 1 set of 
windows, and this information is interpreted as 
either 6 or 8 LPI spacing. See Figure 6-3 B. 
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23 

ROTATION 
DIRECTION 
INDICATOR 

3 
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11 / 
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15 ....... 

16 
17 
18-6 

FIG URE 6-3. VERTICAL CODE DISCS 
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Forward Pre-Amplifier - As its name implies, 
this circuit amplifies the Forward drive signal 
before sending it to the H -Switch. 

H-Switch - This circuit is on the 2PC2 Servo 
Amplifier board. It applies current to the servo 
motor in both the Forward and Reverse directions. 
See Figure 6-4. 

+36V +36V 

r SERVO r 
REVERSE ·---· 

FIG URE 6-4. VERTICAL H-SWITCH 

High Speed Slew - MODEL- II AND MODEL III 
UNITS ONLY. This circuit enables the High Speed 
Slew function only ifSW6 on the backplane is. ON, 
and the stacker is properly installed. 

Position Feedback Enable - This circuit decides 
whether the Position Signal is sent to the controller, 
or sent to the servo motor. 

Position Switch - This bilateral switch sends the 
Position Signal to the servo motor if directed to do so 
by the Position Feedback Enable circuit. 

Ramp Generator - This circuit generates the 
Ramp signal which is summed with the Velocity 
Feedback Amplifier signal. The difference between 
these two signals is sent to the Velocity Error Ampli­
fier circuit. 

Reverse Pre-Amplifier - As its name implies, this 
circuit amplifies the Reverse drive sig?tal before 
sending it to the H-Switch. 

Servo Comparator - This circuit sums the follow­
ing signals: Velocity Error Amplifier, 10 Kilohertz 
Oscillator, Vertical Current Sense, and the Position 
Feedback Amplifier. The result is sent to the For-

. ward and Reverse Pre-Amplifiers. 
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Strobe - This circuit uses the Position Reader 
signal to generate the Vertical Strobe signal, which 
is sent to the controller. 

Tachometer Switch - MODEL II AND MODEL 
III UNITS ONLY. The Hi Slew Active signal deter­
mines whether this bilateral switch passes the full 
Tachometer signal, or a reduced version of it, to the 
Velocity Feedback amplifier. 

Test - This circuit is used to make the electrical 
adjustments on the 7PC3 board. Its output is sent 
to the Velocity Error Amplifier when the on-board 
test switch PBl is pressed. 

Velocity Error Amplifier - This circuit sums the 
Velocity Feedback Amplifier signal, the Test signal 
and .. the Vertical Velocity Command signal, then it 
sends the result to the Servo Error Comparator. 

Vertical Velocity Command - This circuit con­
tains 2 bilateral switches. These switches send a 6 
or 8 LPI Ramp signal to the Velocity Error 
Amplifier, as determined by the -6 ADV signal. If 
the signal is LO, the 6 LPI Ramp signal is sent. If 
the signal is HI, the 8 LPI Ramp signal is sent. 

ASSOCIATED COMPONENTS <See Figure 6-5> 

Direct Access Vertical Format Unit <DAVFU> 

!he· DA VFU consists of a Vertical Format Memory 
<Buffer> on the 7PC2 controller board. The DAVFU 
option is activated by a dip switch on this same 
board. The DA VFU does not require a format tape 
reader to load the controller's Buffer. The DA VFU 
option lets the data source load format control infor­
mation directly into the controller's Buffer over the 
interface data lines. The vertical format control in­
formation is stored in the Buffer until it is called 
upon by the data source to control paper motion 
commands. 

Electronic Vertical Format Unit (EVFU) 

With this option the controller stores format infor­
mation from a 12 channel paper tape reader in a 180 
line (360 byte> Format Tape Buffer <FTB>. Parity is 
assigned during the FTB load cycle, and the parity 
bit is tested each time the FTB is accessed for 
information. If a parity tesf fails during printer 
operation: the status display will show the code for 
EVFU PARITY ERROR, the printer will· go Not 
Ready, the contents of the FTB will be lost and must 
be reloaded. When the printer is powered on in this 
mode, the format tape will be loaded in to the FTB 
and verified. Further loads are accomplished by a 
push-button switch on the reader. assembly. 



Out Of Paper (OOP) Switch 

This switch is located 4.50 ± .25 inches (114 ± 6.35 
mm) below the print station. A dip switch on the 
controller board determines how the printer will 
function upon detection of OOP. If the switch is 
ON, printing will continue to the bottom of form 
position. If the switch is OFF, printing will stop 
immediately. 

Page Length Select Switch 

A six position dip switch is located at the top of the 
control panel and is accessible only with the bonnet 
open. This switch permits page length selection in 
inches. The individual switches select 16, 8, 4, 2, 1 
and 1/2 inch· increments. The page length is defined 
as the sum of the switches placed in the ON 
position. The controller allows for optional automat­
ic skipping of the last three lines on each page at 
either 6 or 8 LPI spacing. This option is enabled by 
a switch located on the controller board. The opera­
tor must locate the perforation within this 3 line 
area. Distorted printing and/or paper handling 
degradation may occur when printing within 0.5 
inch <12. 7 mm) of the paper fold. 

Paper Clamp System 

The paper. clamp. system consists of an electro­
_magnetic bar and· eight spring loaded clamping 
plates. The electromagnetic bar is located below the 
hammer modules and protrudesthrough a cutout in 
the inner throat plate. The spring loaded clamping 
plates are mounted on the inside of the outer throat 

6-6 

plate. The purpose of the system is to provide a con­
stant hold on the paper whenever the paper is not 
moving and the gate is closed. The constant hold 
provides optimum vertical registration during a 
print operation. When the electromagnetic bar is 
energized, its magnetic force pulls the spring loaded 
clamping plates against the bar, and the paper is 
held firmly between the two. When the electro­
magnetic bar is de-energized the clamping plates 
are released, allowing free movement of the paper 
through the throat area. This system is energized 
any time the printer is powered on, execpt: during a 
paper motion operation, whenever the print gate is 
open, or when the Forms Release Switch is activated. 

Paper Motion Verification 

Paper Motion Verification (PMV) monitors paper 
moving through the tractors. The PMV sensor is 
located in the right tractor. It consists of a light 
emitting diode and a phototransistor. The LED's 
output is reflected off the white paper between the 
feed holes, and is monitored by the phototransistor. 
Failure to detect paper motion results in an error. 
Paper motion failure will stop the printer and light 
the alarm indicator. 

Stacker 

A PB Powered Stacker is available as an option. The 
stacker is housed in a separate- enclosure and is 
located at the rear of the printer. It provides power 
assisted fan fold of the paper as· it exits the printer. 
For further information, refer to the Stacker 
Manual. 



OUTER THROAT 
PLATE 

CLAMPING PLATES 

PAPER CLAMP BAR 
(ELECTROMAGNETIC) 

FIG URE 6-5. ASSOCIATED COMPONENTS 

6-7/6-8 

PAGE 
LENGTH 
SELECT 
SWITCH 

INNER THROAT 
PLATE 





SECTION VII 
BASIC INTERFACE 

The basic interface consists of 3 elements: a control 
panel, a controller assembly and an I/O connector. 
This section presents basic information for each of 
these elements. 

P1 

STATUS PRINT POSITION 

[S]EJ 101 - I 

Is) 

0 EJ~ © 
2 S1 

0 ~~ @ 
S2 

e 80 
S7 

FIGURE 7-1. CONTROL PANEL 
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CONTROL PANEL (See Figure 7-1) 

The basic control panel contains: 2 seven-segment 
LED displays (STATUS), a potentiometer control 
(PRINT POSITION), 6 membrane touch-switches 
(Sl-S6), 11 individual LED indicators (1-11), a 
forms release touch-switch (S7), and a place for an 
optional switch (SWl). The use of these items may 
vary with each user configuration. 

1/0 CONNECTOR (See Figure 7-2) 

The basic I/O connector contains: a connector, a 
connector mounting plate, a printed circuit 
assembly, and a ribbon cable. The connector size 
and shape may vary with each user configuration. 

PRINTED CIRCUIT ASSY 

CONNECTOR 

RIBBON CABLE 

CONNECTOR 
MOUNTING PLATE 

FIGURE 7-2. I/O CONNECTOR 

CONTROLLER ASSEMBLY 

General testing techniques do not apply to micropro­
cessors without specialized equipment, which 
makes board replacement the normal mode of 
repair. Therefore, this section will be limited to 
general information on the microprocessor. The con­
troller will be broken up into several parts to simpli­
fy the information to be presented. The parts to be 
covered include: Microprocessor, Interface 
Characteristics, Data Information Types, Data 
Transfer Sequence, and Dip Switches. 
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FIGURE. 7-3. FIRMWARE BLOCK DIAGRAM 

Microprocessor 

The main element of the controller assembly is the 
microprocessor. It sits in chip location G3. It moni­
tors and controls the functions of the printers. It is 
guided by instructions it receives from the firmware. 

The firmware occupies chip locations Dl, El, Fl, G 1 
and Hl. These EPROMS contain a program which 
consists of 2 main routines, various subroutines and 
4 interrupt routines. See Figure 7-3. '.\Then 
activated, the microprocessor starts up the Initiali­
zation Routine. It uses this main routine to: confi­
gure and initialize the 8 1/0 Ports, test the RAM 
and ROM, initialize the stack registers, and enable 
the interrupts. Then it goes to the Executive 
Routine. It ases this main routine to continuously 

loop through these items: check printer status, dis­
play printer status, check band status, check paper 
runaway status, and check control panel status. 
When a subroutine execution instruction is 
received, the microprocessor leaves the Executive 
Routine, executes the subroutine, then returns to 
loop through the Executive Routine. The micropro­
cessor will also leave the Executive Routine if it re­
ceives an interrupt. The interrupts are prioritized, 
with the CE Fault Interrupt having the highest 
priority. Then comes the Band Interrupt, followed 
by the Vertical Interrupt, and the lowest priority be­
longs to the Operator Fault Interrupt. 

The microprocessor uses 8 I/O Ports to execute its 
instructions. Table. 7-1 identifies these ports and 
the functions they control. 
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PORT LOCATION 

N3 

2 P3 

3 J3 

4 M3 

5 MS 

6. K3 

7 S1 

8 R1 

TABLE 7-1. MICROPROCESSOR PORTS 

FUNCTION ' 
Band Identification, Control Panel Lamps, 1/0 Status 

CE Faults, Control Panel Status Display, 1/0 Status 

Forms Release, Page Length Select Switches, PMV, Vertical 
Check Strobe 

Band Size, Band Character Locations, Hammer Control, Printer 
Identification 

Option Switches, Vertical Status 

Control Panel Switches, Test Print Select Switches 

EVFU 

EVFU, Gate Cover Status, Paper Runaway, Option Switches 

Finally, the microprocessor uses 3 clock signals to 
coordinate the activities of the printer.· The main 
clock is a crystal controled 4 MHZ signal, which is 
used for the Compare Timing. From that 4 MHZ 
signal, a 2 MHZ signal is generated. It is used for 
the Home Pulse Synchronization Timing. From 
that 2 MHZ signal, a 1 MHZ signal is generated. It 
is used for the Subscan Timing and the Band Motor 
Control Clock. 

ceivers which are capable of communicating on 1/0 
cables up to 50 feet (15.3 meters) in length using the 
standard signal line terminations. See Figure 7 -4. 

When the standard signal line terminations are 
used, the line voltages will be: 

Logic "1" = 2.4VDC to 5.0VDC = HI 
Logic "O" = O.OVDC to 0.4VDC ~ LO 

Interface Characteristics The interface signals are described in Table 7-2. 

The controller has single ended transmitters and re-

TRANSMITTER 

RECEIVER 

NOTE 

TERMINATION RESISTORS 
MAY VARY WITH EACH 
USER CONFIGURATION 

24-26 
~ TWISTED PAIR 

~ r 
+5V 

2200hm± 5% 

.2200hm ±5% 

- MAXIMUM LENGTH OF CABLE IS 
50 FEET ( 1 5.3 METERS). 

Zo (CHARACTERISTIC IMPEDANCE 
0F CABLE) - 100 OHM .± 10% 

FIGURE 7-4. SINGLE ENDED TRANSMITTERS AND RECEIV.ERS 
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SIGNAL NAME 

±BAND IDENTIFICATION 0 
±BAND IDENTIFICATION 1 

+BOTTOM OF FORM 

-BUFFER CLEAR 

+COMPRESSED PITCH 

+DATA 1 THRUS 

+DATA STROBE 

+DEMAND 

-EVFU INSTALLED 
-EVFU VERIFY 

TABLE 7-2 I/O SIGNALS 

SIGNAL fI) 
DIRECTION 

LP to OS 

LP to OS 

OS to LP 

LP to OS 

OS to LP 

OS to LP 

LP to OS 

LP to OS 
OS to LP 

ACTIVE 
ST A TE FUNCTION 

HI/LO These 2 signals indicate the type of band cur­
rently on the printer. They are valid only when ON 
LINE is HI. 

±Bl 1 
LO 
LO 
HI 
HI 

±BIO 
LO 
HI 
LO 
HI 

BAND TYPE 
1 28 Character 

96 Character 
64 Character 
48 Character 

HI Goes HI when paper moves to the bottom of form 
position, then goes LO when the paper leaves that 
position. In EVFU printers, bottom. of form is 
defined by dip switches on 7PC2 Controller 
board, which select either Channel 2, Channel 8 or 
Channel 12. 
In non-EVFU printers, bottom of form is defined 
as 3 lines before the top of form position. 

LO Resets print line buffer to column 1 if a control 
code has not been transmitted. Signal must 
remain LO for a minimum of 2 microseconds. 

HI FOR PBS UNITS ONLY. Indicates the printer is in 
the compressed pitch mode. Signal is valid only 
~hen ON LINE is HI. 

HI/LO These lines carry the character and control codes. 
Data must be stable on these lines for 50 nanose­
conds before and after the DA TA STROBE signal. 
The standard printer interface consists of 7 data 
lines. The 8th line is available if needed. There is 
a dip switch on 7PC2 Controller board to disable it 
when it is not used. If the 8th line is to effect a 
new print code set, special translator ROMS will 
be required. 

HI Indicates character has been placed on the data 
lines. When received, the printer samples the data . 
lines, then brings the DEMAND signal LO while 
storing the character. 

HI Used to synchronize data transfer. When ON 
LINE is HI, DEMAND will go HI to request a 

· character. DEMAND remains HI until a DAT A 
STROBE is received, then it goes LO. When 
DEMAND goes LO, DATA STROBE. may go LO. 
Another DEMAND will not be generated until 
DAT A STROBE has gone LO. 

LO Allows the data source to determine if the EVFU 
option is installed. This is accomplished by con­
necting a dip switch from the 7PC2 controller 
board across these 2 lines. If. EVFU is installed, 
the switch must be ON. If EVFU is not installed, 
the switch must be OFF. 
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SIGNAL CD ACTIVE 
SIGNAL NAME DIRECTION STATE 

-INTERFACE VERIFY LP to OS LO 
-INTERFACE VERIFY OS to LP 

+ON LINE LP to OS HI 

+PAPER MOVING LP to OS HI 

+READY LP to OS HI 

+TOP OF FORM LP to OS HI 

+VERTICAL FORMAT OS to LP HI 

+sv LP to 10 HI 

-96 CHARACTER OS to LP LO 
-96 CHARACTER VERIFY LP to OS 

CD OS = Data Source 
10 = 1/0 Connector 
LP = Line Printer 

Figure 7 -5 shows how these signals apply to the 
standard 110 connector. The standard connector 
uses single ended transmitters and receivers, which 
are located on the controller board. This connector 
is commonly refered to as a short line driver. Figure 
7-5 is followed by the logic diagrams for the short 
line driver, and Figure 7-6 shows an illustration of 
the connector. 
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FUNCTION 

Allows the data source to verify the 1/0 connector 
is attached. This is accomplished by connecting 
the indicated pins together on the printer 1/0 
connector. 
Indicates the printer is available to receive data. 
When HI, the printer is READY, and the ON LINE 
switch has been activated. 
Indicates when paper is moving in the printer. 
Goes HI when the vertical advance signal goes LO, 
then goes LO when the vertical advance signal 
goes HI. 
lndica~es no faults exist and the printer is ready to 
placed ON LINE. 
AVAILABLE ONLY FOR EVFU UNITS. Goes HI 
when the paper moves to the top of form position, 
then goes LO when the paper leaves that 
position. Top of form is defined by channel 1 in 
the format tape buffer. 
Indicates the code on the data lines is a paper 
motion command. 
A +5V supply line available for 1/0 testers. Cur-
rent is limited to approximately 300 milliamperes. 
Tells the data source when a 96 character band is 

· installed. This is automatically controlled by the 
printer. These lines are connected to the normally · 
open contacts of a relay. If a 96 character band is 
installed and detected, the relay energizes and· 
closes the contacts. This completes the verify 
loop to the data source. 



DATA SOURCE 

:t: BAND IDENTIFICATION 0 

:t: BAND IDENTIFICA TlON 1 

+BOTTOM OF FORM 

-BUFFER CLEAR 

+COMPRESSED PITCH 

+DATA 1 

+DATA 2 

+DATA 3 

+DATA4 

+DATA 5 

+DATA6 

+CATA 7 
..., 
... 

+DATAS 

+DATA STROBE 

.... +DEMAND ... 

1/0 CONNECTOR 

SIGNAL I RETURN 
PIN 1 PIN 

u w 
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B D 
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L N 
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v x 
z b 

n k 
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E C 

LINE PRINTER 
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+ + 

+ + 
+ + 

... + 
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. .... -INTERFACE VERIFY . ...,. 

... -EVFUINSTALLEO 

~ ] v 
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+ON LINE - ..., 
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... 
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+5V (Test Only) j4 HH 

FIGURE 7-5. 110 SIGNALS AND PIN ASSIGNMENTS - SHORT LINE DRIVER 
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TABLE 7-3. ASCII CHARACTER AND CODE SET ' 

b7 o o o ·o · 1 1 1 1 BIT 
POSITIONS b6 0 0 1 1 . 0 0 1 1 

b5 0 1 0 1 0 1 . 0 1 

b4 b3 b2 b1 

0 0 0 0 ~~ SP-4--0---+-_@ --+---p-+----t----p-----t 
~! 1 A Q a q 0 0 0 1 

0 0 1 0 
0 0 1 1 

0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 

1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 

1 1 0 0 
1 1 0 1 

1 1 1 0 
1 1 1 1 

NOTES: 

~ 14 2 BR b 
~~# 3 cs c 

~~% 5 EU 

~~& 6 F V 

~~( 8 H X 
~~) 9 I Y 

CID FF ~ ' < L \ 
CR ~ - = M ] 

~ > N I\ 

~-I ? 0 

e 

f 
g 
h 
i. 

k 

I 
m 
n 

0 

(D THE ABOVE CODE SET IS VALID IF THE VERTICAL FORMAT LINE IS LO. 

~ THE ABOVE CODE SET IS USED WHEN THE BAND CODE TRANSLATER 
ROM's ARE DISABLED (SWN2-1 THRU 4 IN OFF POSITION). 

(ID ALL UNDEFINED CODES IN THE FIRST TWO CHART COLUMNS WILL BE 
TREATED AS A SPACE CODE WHEN ASCII CONTROL CODES ARE USED. 
WHEN ASCII CONTROL CODES ARE NOT USED, CHARACTER CODES FOR 
1 28 CHARACTER SET BANDS CAN BE ASSIGNED. . 

@ ALL CODES IN LAST TWO COLUMNS WILL BE TREATED AS SPACE CODES 
WHEN A 64 CHARACTER BAND IS INSTALLED. 

(ID THESE CODES ARE SWITCH SELECT ABLE OPTIONS ON THE PRINTER CON­
TROl!LER BOARD. 
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FIG URE 7-6. 1/0 CABLE ASSEMBLY <SHORT 
LINE DRIVER> 

Data Information Types 

There are 4 type~ of information_ that can be trans­
mitted to the printer on the data lines: Character 
Codes, Control Codes, DA VFU Codes and Paper 
Motion Command Codes. If the Vertical Format 
line is LO, the data transmitted will be either char­
acter codes or 1 of 4 control codes. Table 7-3 shows 
the standard character codes and the 4 control codes. 

The 4 control codes are: 

Carriage Return (CR> Causes no paper advance after 
the contents of the print line 
buffer has been printed. 
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Form Feed (FF) . 

Line Feed (LF) 

Vertical Tab (VT) 

Causes the paper to advance to 
the next top of form . position 
after the contents of the print 
line buffer ~as been printed. 

Causes the paper to advance 1 
line after the con ten ts of the 
print line buffer has been 
printed. 

Causes the paper to advance to 
the Channel 3 position after 
the contents of the print line 
buffer has been printed. This 
code is only valid for DA VFU 
and EVFU units. A dip switch 
selectable option allows an ad­
vance to Channel 4 instead of 
Channel 3. 

When the Vertical Format line is L01 and the data is 
not a control code, the first code received will be 
stored for printing in column 1. The second code re­
ceived will be stored for printing in column 2, and so 
on. This process will continue ·until the print line 
buffer is filled with 132 codes. All excess codes are 
not stored or printed, but the printer will continue 
to accept them. Printing will occur if a control code, 
or a paper motion command code is received. 

A control code, or a paper motion command code may 
be transmitted after any amount of character codes· 
·have been transmitted. If a control code is used, the 
Vertical Format line must be LO .. If a paper motion 
command is used, the vertical Format line must be 
HI. When the Vertical Format line is HI, there are 
two types of paper motion ·commands that may be 
transmitted. The first type is an advance to channel 
"n" command, and the second type is an advance "n" 
lines command. Data bit 5 is the key bit that deter­
mines which type of command will be transmitted. 
If it is LO, the command will be to advance to Chan­
nel "n". If it is Hl9 the command will be to advance 
"n" lines. Table 7-4 shows the paper motion com­
mands and their respective codes. 



TABLE 7-4. PAPER MOTION COMMANDS 

VERT. DATA BITS 
FMT. 8765 4321 PAPER MOTION COMMAND 

1 xxxO 0000 Advance to Channel 1 
1 xxxO 0001 Advance to Channel 2 
1 xxxO 0010 Advance to Channel 3 
1 xxxO 0011 Advance to Channel 4 
1 xxxO 0100 Advance to Channel 5 
1 xxxO 0101 Advance to Channel 6 
1 xxxO 0110 Advance to' Channel 7 
1 xxxO 0111 Advance to Channel 8 
1 xxxO 1000 Advance to Channel 9 
1 xxxO 1001 Advance to Channel 1 O 
1 xxxO 1010 Advance to Channel 11 
1 xxxO 1011 Advance to Channel 1 2 
1 xxxO 1100 llegal Command 
1 xxxO 1101 llegal Command 
1 xxxO 1110 llegal Command 
1 xxxO 1111 llegal Command 

NOTE: 0 = Logic 0 - LO 
1 = Logic 1 - HI 
x = May be Either 0 or 1 

The Direct Access Vertical Format Unit <DAVFU) 
mode is selected by dip switches on the controller 
board. This mode allows the printer to re·ceive the 
for:mat information from the data source. When in 
this mode, the printer will display the code for 
EVFU Not Loaded, but may be. placed On Line. The 
printer will accept character codes, LF; FF and CR 
control codes without error, because paper motion 
control will be taken over by an internal line 
counter. However, if a VFU channel command is 
transmitted to the printer when DAVFU is not 
loaded, the printer will go Not Ready and display the 
code for Invalid Format Code. The sequence for the 
data source to load DAVFU information is: 

1. Make the Vertical Format signal line HI. 

2. Transmit Start DAVFU Load command. 

3. Transmit an odd tape data byte for Channels 1 
thru 6. 

4. Transmit an even tape data byte for Channels 
7 thru 12. 

5. Repeat steps 3 and 4 as required to describe 
each equivalent format tape line. 

6. :Make the Vertical Format signal line HI. 

7. Transmit End DAVFU Load command. See 
Figure 7-7. 
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VERT. BITS ' DATA 
FMT. 8765 4321 PAPER MOTION COMMAND 

1 xxx1 0000 Advance No Lines 
1 xxx1 0001 Advance 1 Line 
1 xxx1 0010 Advance 2 Lines 
1 xxx1 0011 Advance 3 Lines 
1 xxx1 0100 Advance 4 Lines 
1 xxx1 0101 Advance 5 Lines 
1 xxx1 0110 Advance 6 Lines 
1 xxx1 0111 Advance 7 Lines 
1 xxx1 1000 Advance 8 Lines 
1 xxx1 1001 Advance 9 Lines 
1 xxx1 1010 Advance 10 Lines 
1 xxx1 1011 Advance 11 Lines 
1 xxx1 1100 Advance 12 Lines 
1 xxx1 1101 Advance 13 Lines 
1 xxx1 1110 Advance 14 Lines 
1 xxx1 1111 Advance 15 Lines 

The following statements qualify the load sequence: 

lA. The relationship between the DAVFU data to 
be loaded and the existing paper position is 
determined by the order of the data load. 

lB. The DAVFU data loaded will not be moved to 
the top of form position after the data load. 

lC. Therefore, it is recommended that: 

a. The paper's top of form position be aligned 
to the first line of print position before 
the load begins. 

b. Channel 1 (top of form) be the first 
DAVFU data line loaded. 

2A. The printer must be On Line and have no data 
in the print line buff er. 

2B. If data is present when the Start DAVFU Load 
command is transmitted, it will be transferred 
to the format tape buffer, and will be interpret­
ed as DAVFU data. 

3A. A pair of tape data bytes, one odd and one even, 
must be transmitted for each format tape line. 

3B. If an ~dd number of tape data bytes are 
transmitted, a fault will occur and: 

a. DAVFU will not be loaded. 



b. Any previous format tape buffer contents 
will be lost. 

c. When the printer is returned On Line, it 
will display the code for EVFU Not 
Loaded. 

4A. The maxim um memory size is 508 bytes, or 254 
format tape lines. 

4B. If this limit is exceeded, a fault will occur, and 
items 3Ba thru 3Bc will apply. 

5. If Start DAVFU Load is followed by End 
DA VFU Load, the printer will continue to dis­
play the code for EVFU Not Loaded. However, 
it will be able to perform line advance 
commands. If a channel advance command is 
attempted, the printer will display the code for 
an Invalid Format Code error. 

6. If a DAVFU Load was transferred, but no chan­
nel 1 (top of form> was indicated, the following 
conditions will exist: 

a. If the Top of Form switch is activated, or 
a .FF control code is transmitted, the 
paper will advance 1 line, and the code for 

·Selected VFU Channel Not Punched will 
be displayed. 

b. If the Single Cycle switch function is 
attempted, the controller will have no 
reference point for determining the 
bottom of form position. This may result 
in printing past the bottom of the page. 

7. Parity is assigned during a format .tape buffer 
load cycle. Parity is checked eacli time the 
format tape buffer is accessed for information. 
If a parity error is detected, the printer will go 
Not Ready, and will display the code for :EVFU 
Parity Error. The contents of the format tape 
buffer will be lost, and must be reloaded. 

8. The End DAVFU Load command indicates the 
printer's format tape buffer has been loaded. 
When received, the printer responds by 
requestin_g the next transfer. This is accom­
plished by transmitting · the Demand signal 
within 15 to 60 milliseconds after End DAVFU 
Load is received. · 

NOTE: LOAD SEQUENCE 

1. 0 = Logic 0 - LO 
1 = Logic 1 .: HI CD Make Ver:tical Format signal HI 

2. 

X = May be Either 0 or 1 

This. example is for a 6 inch form, 
printed at 6 lines per inch, with 
a total of 36 lines. (6 inch form 
X6 lines per inch= 36 total lines) 

rn Transmit ST ART DAVFU LOAD command 

(1) 
@) 
CID 
(ID 
(i) 

Transmit an odd tape data byte for channels 1 thru 6 

Transmit an even tape data byte for channels.7 thru 12 

Repeat steps 3 and 4 as required to describe equivalent format tape 

Make VERTICAL FORMAT signal Hl 

Transmit END DAVFU LOAD command (Continued) 

FIGURE 7-7. DAVFU LOAD EXAMPLE · 
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u.. 
...J i--: i--: i--: i--: i--: i--: i--: i--: i--: i--: i--: i--: 
< ~ ~ :E :E :E :E :E :E :E :E :E :E 
(J u.. u.. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. 

EQUIVALENT FORMAT TAPE ~ a; ;::: co ~ ~ cw; 'N - a; ;::: co ~ ~ cw; 'N -a: - -CD CD CD CD CD CD CD CD CD m m m m m m m w 
9 9 9 9 9 9 e e e e e e e e e e N-0 > 

---O>CX),....COIO~MN-.... 0 1 [] ~ 0 1 1 0 1 1 1 0 ··-
TOF • I 1 x @) x x 0 0 0 0 0 0 (ID x x 0 0 0 0 0 1 

• 2 x x x 0 0 0 0 0 o GD x x 0 0 0 0 0 0 
.-. I 3 x x x 0 0 0 0 0 0 x x 0 0 0 0 1 0 - ~ 

• 4 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 

• 5 x x x 0 0 0 0 ·O 0 x x 0 0 0 0 0 0 
.-. JI. 6 x x x 0 0 0 0 0 0 x x 0 0 0 1 0 0 ..... I lJ • 7 x x x 0 0 0 0 0 0 x x 0 0 1 0 0 0 

• I 8 x x x .0 0 0 0 0 0 x x 0 1 0 0 0 0 
I 9 x x x 0 0 0 0 0 0 x x 1 . 0 0 0 0 0 - I 

II• 10 x x x 0 0 0 0 0 1 x x 0 0 0 0 0 0 

I. • l1 x x x 0 0 0 0 1 0 x x o. 0 0 0 0 0 
- .._ 

12 x x x 0 0 0 0 0 0 x x 0 0 0 1 0 0 - ~ II .. • 13 x x x 0 0 0 1 0 0 x x 0 0 0 0 0 0 

' • 14 x x x 0 0 1 0 0 0 x x 0 0 0 0 0 0 
L .-. 15 x x x 0 1 0 0 0 0 x x 0 0 0 0 0 0 I 

.._ 

• 16 x x x 0 0 0 0 0 -o x x 0 o- O· 0 0 0 

• 17 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0. 

-·· 
I. 18 x x x .o 0 0 0 0 0 x x 1 .. 0 0 1 0 0 

~ II" 

• 19 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 

I• 20 x x x 0 0 0 0 0 1 x x 0 0 0 0 0 0 

- 21 x x x 0 0 0 0 0 0 x x 0 ·o 0 0 0 0 -
l • 22 x x x 0 0 0 0 1 0 x x 0 0 0 0 0 0 

• 23 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 
.-. L I. 24 x x x 0 0 0 0 0 0 x x 0 1 0 1 0 0 ~ I ~ 

• 25 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 

II • 26 x x x 0 0 0 1 0 0 x x 0 0 0 0 0 0 
• Ill 27 x x x 0 0 0 0 0 0 x x 1 0 0 0 0 0 
-·~ I • 28 x x x 0 0 1 0 0 0 x x 0 0 0 0 0 0 

• 29 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 
L I L 30 x x x 0 1 0 0 0 1 x x 0 0 0 1 0 0 ~ r ... 

• 31 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 

• I 32 x x x 0 0 0 0 0 0 x x 0 1 0 0 0 0 
l -- 33 x x x 0 0 0 0 1 0 x x 0 0 0 0 0 0 .r -

• 34 x x x 0 0 0 0 0 0 x x 0 0 0 0 0 0 

• 35 x x x 0 0 0 0 0 0 ~ x x 0 0 0 0 0 0 
BOF l .... 36 x x x 1 0 0 0 0 0 5 x x 0 0 0 0 0 0 L I 

1 (§] [i] 0 1 1 0 ·1 1 1 1 

FIGURE 7-7. DAVFU LOAD EXAMPLE <Continued) 
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+READY ~,---------------------~-----------~----~~~~---:J~,__-------­

+ON LINE 
, 

250 NANOSEC. MAX (STD) -r·-----·r·.,_..- 1 .5 USEC. MIN --/,1-' --•9141 
1.1 USEC MAX. (PARITY OPTION) 

+DEMAND ,--1----'~ ~~~~~1~ 

+~~1-7 -~~~'~---1-~,~--.~~1--­
AND +VERT. FMT. -~i::;;;.· _.__.::..i...__.D-..A.;...T_A_S.;...T_A_B_L_E _ __.. . ....::;;;-------=-~rf·1-----

50 NANOSEC. MIN. -+-t ~ I ---t 1.-50 NANOSEC. MIN 

+DATASTROBE I l J' 
OMIN.---.J l-0 MIN., 0.64 USEC. ~AX. !WITHOUT 

REDUCING TRANSFER RA TE) 

FIGURE 7-8. 110 TIMING 

Data Transfer sequence 

. 1. Printer brings READY HI. 
2. Printer brings ON LINE HI. 
3~ Printer brings DEMAND HI. 
4. Data Source places DATA on the lines. 
5. Data Source brings DATA STROBE HI. 
6. Printer samples DAT A. 
7. Printer brings DEMAND LO. 
8. Data Source brings DATA STROBE LO. 
9. Printer repeats. sequence by bringing 

DEMAND HI. . 

NOTE 

DATA SOURCE MUST HOLD THE 
DATA LINES STABLE FOR 50 NANO­
SECONDS BEFORE AND 50 NANOSE­
CONDS AFTER TRANSMITTING 
DATA STROBE. SEE FIG URE 7-8. 
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DIP SWITCHES 

There are 6 dip switches which configure· the con­
troller board. See Figure 7-9. Setting these 
switches properly is important to the operation of 
the printer. If they are the rocker·type, push down 
the ON side to turn the switch ON, and push down 
the OFF side to turn the switch OFF. If they are the 
slide type, slide the tab to the ON position to turn 
the switch ON, and slide it back to turn the switch 
OFF. The following information is provided to aid 
you in properly setting the dip switches. It will ex­
plain the settings and functions of each switch 
segment. 

·The example below shows switch se~ent 1 in the 
ON position, segment 2 in the OFF position, and seg­
ment 3 indicates the switch may be ON or OFF. 

1r1o
3

1 ON OFF 



SWN3 

L4 

L2 

PO 

SWN4 

FIGURE 7-9. DIP SWITCH LOCATIONS 

SWNl -Segment 1 
., 

When ON, generates data bit 7 by inverting data bit 
6. When OFF, data bit 7 is used in the normal · 
manner. 

SWNl -Segments2-8 

Set the space code. ON represents Logic 1, OFF rep­
resents Logic 0. The ASCII space code is 20 hex, and 
would be set like this: 

0 1 0 0 0 0 0 

1 2 3 4 5 6 7 8 

0 • 
0 • • • • • • 

SWN2 ·Segments 1-4 

20 hex 

Segments 

ON= Logic 1 

OFF ::::LogicO 

Enable the translation ROM set as indicated below. 

1 2 3 4 5 6 

• 0 0 

• • • 0 0 

7 8 

0 0 

0 0 

ON Enables ROMS for all 
128 character set 

OFF bands. 
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1 2 3 4 5 6 7 8 

• o·o 0 0 

•• • • 0 0 0 0 

1 2 3 4 5 6 7 8 

• 0 0 0 0 

• • • 0 0 0 0 

1 2 3 4 5 6 7 8 

• 0 0 0 0 

• • • 0 0 0 0 

SWN2 - Segment 5 

ON Enables ROMS .for 
Non-ASCII 96 charac­

OFF. ter set bands . 

ON Enables ROMS for 
Non-ASCII 64 charac­

OFF ter set bands. 

ON Enables ROMS for all 
48-character set bands. 

OFF 

If segment 6 is ON, this segment has no effect. If 6 is 
OFF, and 5 is ON, Vertical Tab will be disabled. If 6 
is OFF and 5 is OFF, Vertical Tab is enabled. 

SWN2 ·Segment 6 

When ON, disables the ASCII control codes. When 
OFF, the LF FF & CR control codes are enabled, and 
VT is dependent on the setting of segment 5. 



SWN2 ·Segments 7-8 

Not Used. 

SWN3 ·Segment 1 

When ON, indicates to the data source that the 
EVFU is installed. When OFF, indicates EVFU is 
not installed. 

SWN3 ·Segment 2 

When ON, changes the Compressed Pitch signal line 
to Parity Error Clear. When OFF, the Compressed 
Pitch line remains unchanged. 

SWN3 ·Segment 3 

When ON, indicates the printer is an E-series 
model. When OFF, indicates the printer is a non­
E-series model. 

SWN3 •Segment 4 

When· ON, indicates the printer has a membrane 
control panel. When OFF, indicates the printer has 
a mechanical control panel. 

SWN3 ·Segment 5·6 

Set the printer type as indicated below. 

1 2 3 4 5 6 7 8 

0 0 0 0 • • 0 0 ON PBS 360 

0 0 0 0 0 0 OFF 

1 2 3 4 5 6 7 8 

0 0 0 0 • 0 0 ON PBS 720 

0 0 0 0 • 0 0 OFF 

1 2 3 4 5 6 7 8 

0 0 0 0 0 0 ON Models I & II 

0 0 0 0 • • 0 0 OFF 

SWN3 ·Segment 7 

When ON, enables the automatic perforation skip. 
Its function depends on the printer configuration as 
follows: 

NON-EVFU UNITS Paper is moved 3 lines past 
the bottom of form 
position. 

EVFUUNITS 

DAVFUUNITS 

When bottom of form is 
sensed, paper is moved to 
top of form. 

When not loaded, paper is 
moved 3 lines past the 
bottom of form position. 
When loaded, but no chan~ 
nel 1 was included, the 
function is ignored. When 
loaded with Channel 1, 
paper is moved to top of 
form when bottom of form 
is sensed. 

When OFF, automatic perforation skip is disabled. 

SWN3 ·Segment 8 

Determines which line length the test mode function 
will initially print. When ON, 80 columns will be 
printed every time the Test Mode switch is activated 
to start printing. When OFF, 132 columns will be 
printed. Activating the paper step switch when 
printing in the test mode will switch from 80 to 132 
columns and vice versa. 

CAUTION 

SWN4 ALLOWS SELECTION OF THE. CODES TO 
BE PRINTED. DO NOT SELECT CODES THAT 
CAUSE PRINTING ON THE BLANK POSITIONS 
OF THE BAND. IF· UNAVOIDABLE, DO NOT 
PRINT ON. SINGLE PART PAPER FOR ANY 
LENGTH OF TIME. 

SWN4 ·Segments 1-8 

Configure the test mode functions. Segment 8 
decides which function will be printed, and segments 
1-7 select an option of that function. These are the 
functions available:. 

CE FUNCTIONS - SEGMENT 8 ON, 1-4 NOT 
USED, 5-7 SELECT OPTION. 

No Printing Option 

1 2 3 4 5 6 7 8 

0 0 0 0 • • • ON 

0 0 0 0 • OFF 

The printer will act as if it were in the all Qne charac­
ter function, but the hammers will not be activated. 
The out of paper, paper tear, line space error, stacker 
ready, and sync error faults ~ill not be flagged or 
cause the printer to stop. 
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Horizontal Motion Only Option <PBS units only) 

1 2 3 4 5 6 7 8 

0 0 0 0 • • • ON 

0 0 0 0 • OFF 

The printer's horizontal motion system will cycle 
with no printing and no paper motion. 

Vertical Motion Only Option 

1 2 3 4 5 6 7 8 

0 0 0 0 • • • ON 

0 0 0 0 • OFF 

The printer's vertical motion system will perform 
one line advan:ces at a maximum rate with no other 
printer activity. 

Sliding Band Order Option 

1 2 3 4 5 6 7 8 

0 0 0 0 • • • • ON 

(). 0 0 0 OFF 

The printer will. print continuous lines of band order 
groups. Band order groups are all the characters of a 
character set printed in the order they appear on. the 
band. Groups may be 48, 64, 96 or 128 characters 
long. Each successive line will be displaced by 1 char­
acter .position from the previous line. 

All One Character Function - Segment 8 OFF, 1-7 
select a character code option. 

The character code option range for a: 
48 character set band is 20 to 4F hex 
64 character set band is 20 to SF hex 
96 character set band is 20 to 7F hex 
128 character set band is 0 to 7F hex 

If a character code is selected which is not within the 
range of the band installed, the printer will perform 
a print operation but will not activate the hammers. 
The following examples show the switch settings for 
various character code options. 

NOTE 

THE SEGMENT ORDER IS REVERSED FOR THE 
NEXT 4 EXAMPLES ONLY. 

0101011 

8 7 6 5 4 3 2 1 

• • • • 
• • • • 

0111100 

8 7 6 5 4 3 2 1 

• • • • 
• • • • 

1001101 

8 7 6 5 4 3 2 1 

• • • • 
• • • • 

1011110 

8 7 6 5 4 3 2 1 

• • • • • 
• • • 

SWN5 - Segments 1-4 

28 hex(+) 

Segments 

ON= Logic 1 

OFF= LogicO 

3C hex f<) 

Segments 

ON= Logic 1 

OFF = Logic 0 . 

40 hex (M) 

Segments 

ON= Logic 1 

OFF= LogicO 

SE hex (A) 

Segments 

ON= Logic 1 

OFF= Logic 0 

Configure the line. spacing format as indicated 
below. 

Not Used. 

1 2 3 4 5 6 7 8 

0 0 0 0 ON 

• • • • 0 0 0 0 OFF 

6 bit line counter with Channel 9 TOF. 

1 2 3 4 5 6 7 8 

• • 0 0 0 0 ON 

• • 0 0 0 0 OFF 

7 Bit Line Counter. 

1 2 3 4 5 6 7 8 

• • • 0 0 0 0 ON 

• 0 0 0 0 OFF 



Vertical Tab = Channel 4. 

1 2 3 4 5 6 7 8 

• • 0 0 0 0 ON 

• • 0 0 0 0 OFF 

Carriage Return = Line Feed, and 
Vertical Tab= Channel 4. 

1 2 3 4 5 6 7 8 

• • • 0 0 0 0 ON 

• 0 0 0 0 OFF 

6 Bit Line Counter. 

1 2 3 4 5 6 7 8 

• • • 0 0 0 0 ON 

• 0 0 0 0 OFF 

4 Bit Line Counter. 

r, 2 3 T4 T5 6T7 r8 
1 

• • • • 0 0 0 0 ON 

0 0 0 0 OFF 

VT = Channel 4. 
Normally Vertical Tab is Channel 3. 
This option changes it to Channel 4. 

CR= LF. 
When the data source transmits a Carriage 
Return control code, the printer performs a Line 
Feed if this option is selected. 

SWN5 ·Segments 5-6 

Determine which format channel will be designated 
bottom of form: 

Channel 2 

1 2 3 4 5 6 7 8 

0 0 0 0 • • 0 0 ON= Logic 1 

0 0 0 0 0 0 OFF= LogicO 

Channel 8 

1 2 3 4 5 6 7 8 

0 0 0 0 • 0 0 ON= Logic 1 

0 0 0 0 • 0 0 OFF= LogicO 

Channel12 

1 2 3 4 5 6 7 8 

0 0 0 0 0 0 0 ON= Logic 1 

0 0 0 0 • 0 0 0 OFF= LogicO 

SWN5 ·Segments 7 ·8 

Determine which format mode is used. 

Disables EVFU and DAVFU. 

1 2 3 4 5 6 7 8 

0 0 0 0 0 0 • • ON= Logic 1 

0 0 0 0 0 0 OFF= LogicO 

Enables EVFU. 

1 2 3 4 5 6 7 8 

0 0 0 0 0 0 • ON ~-Logic 1 

0 0 0 0 0 0 • OFF= LogicO 

Enables DA VFU. 

1 2 3 4 5 6 7 8 

0 0 0 0 0 0 0 ON= Logic 1 

0 0 0 0 0 0 • 0 OFF= LogicO 

SWN6-Segment 1 

When ON, disables data bit 8. When OFF, data bit 8 
is enabled. 

SWN6 ·Segment 2 

When ON, disables the Vertical Format signal. 
When OFF, Vertical Format is enabled. 
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BACKPLANE <See Figure 7-10) 

The backplane is an important part of the interface. 
lt provides interconnections between the control 
panel, 1/0 connector, controller and the interface 
adapter, if applicable. In addition, the backplane 
contains a fuse for the paper clamp circuit, and a dip 
switch. The following information explains the 
function of each dip switch segment. 

SWNl ·Segment 1 

Not Used. 

SWNl ·Segment 2 

When ON, enables the compressed pitch function for 
the PBS units only. When OFF, the function is 
disabled. 
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SWNl ·Segment3 

Affects the band speed by changing the reference 
clock signal. This segment must be ON for Model I 
units, and OFF for Model II & III units. 

SWNl ·Segment 4 

When ON, prevents horizontal circuitry from 
functioning. When OFF, circuitry is functional. 

SWNl -Segments 

When ON, desensitizes the H-switch fault circuit. 
When OFF, the circuit functions in the normal 
manner. 

SWNl ·Segment 6 

When ON, enables high speed slew circuit. When 
OFF, circuit is disabled. 
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SECTION VIII 
PRINT CYCLE ELECTRONICS 

This section covers character and home pulse 
generation, home to character pulse 
synchronization, subscan pulse generation, and sub­
scan compensation. 

·5~ .. 
lt33{ ,. 1 

Clt17 

040l·llt~) ·l'tltlNT l!ff!lllT 

1Z..:..L__i.>--m, 
0401·Z-~. . -~ 

COIO"HSED ,.ITCH ~ETECTOlt 

CHARACTER AND HOME PULSE GENERA· 
TION 

The print band is moving at a rate of 246 inches 
(6250mm) per second. At this speed there is appro_xi-

~~~~'...C.~~1-""~--i~~~--"·l~A~NQ~~~"~lwT~ltl~G~~~L~SEL-~~~~~~-<<E)O'ltOZ .....__, 

) ~ CONTltOLLllt 

7PC3 

FIGURE 8-1. CHARACTER PULSE AND HOME PULSE 
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mately 540 microseconds between characters. The 
time for a complete font scan varies with the size of 
the font: 48 character = 26 milliseconds; 64 charac­
ter = · 34.5 milliseconds; 96 character = 52 
milliseconds; 128 character = 69 milliseconds. 
There will be one complete font scari for each line of 
print. Two pulses are generated by the band when it 
is in motion, the Character pu_lse (BCP) and the 
Home pulse <BHP>. One Character pulse is generat­
ed for each band character, 384 per band revolution. 
There is one Home Pulse generated for each charac­
ter font. The n um her of Home pulses per band revo-
1 u tion will vary with the size of the character font: 
48 Character = 8 Home pulses; 64 character = 6 
Home pulses; 96 character = 4 Home pulses; 128 
Character = 3 Home pulses. The Home pulse is 
used to synchronize the con troll er Band Code Count­
er to the band. Also the controller counts the 
number of Character pulses between each Home 
pulse to automatically determine the size of the 
character font. 

Circuit Description <See Figure 8-1 > 

Each ·band ·contains two sets of raised lines. The 
upper set is the Home pulse lines. The lower set is 
the Character pulse lines. As these lines pass the 
pickups mounted on the latch end of the gate, the 
pickups ·generate sine wave signals. The signals 
must have a negative swing of -.5 volts minimum to 
-2.0 volts maximum. When the Character pulse 
swings negative approximately -.3 volts on pin 10 of 
voltage comparator E5, it switches. The comparator 
switches back when the character. pulse input at pin 
10 crosses 0 volts. This produces a logic level pulse 
at D. The negative trailing edge of this pulse be­
comes -CHAR PULSE. The Home pulse detection 

circuitry functions in an identical manner to the 
Character puls~. 

SUBSCAN COMPENSATION 

The signal generating the subscan is the band char­
acter pulse which is input at point H2 pin 10 in 
Figure 8-2. The analog compensation network 
(E4/F5) electrically adjusts the start of the subscans 
corresponding to the voltage level of the + 36 volt 
supply and the position of the Print Position 
Control. By adjusting the start of the subscans, the 
activating time of the hammers is also adjusted 
accordingly. Thus, if the + 36 volts is low or the 
Print Position Control is adjusted for single part 
paper, the hammers are activated early. 
Correspondingly, if the + 36 volts is high or the 
Print Position Control is adjusted for multiple part 
paper, the hammers are activated later. The analog 
compensation network automatically adjusts for 
these conditions or any combination of these 
conditions. 

Circuit Description (See Figure 8-2) 

The 7 microseconds positive going Character Trigger 
pulse triggers O/S H2 pin 10. The time-out of this 

· phase delay circuit is dependent upon the setting of 
the Print Position Control on the control panel. The 
output pulse of O/S H2 pin. 5 resetsthe intE;"!grator 
E4 to 0 volts. The comparator F5 is then set, and 
will not reset until the integrator E4 voltage rises to· 
the level which is present at pin 6 ofF5. The voltage 
at F5 pin 6 is in direct proportion to the magnitude 
of the + 36V supply, therefore, the switching point 
of comparator F5 is delayed as the + 36V supply 
varies. F5 then triggers O/S H2 pin 1 which starts 
Subscan Timing. 

11 .. , ... ca 

~'"' .. , .. ' 
•• 1 .•. 

7PC3 

FIGURE 8-2. SUBSCANCOMPENSATION (PHASING) CIRCUITY 
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FIGURE 8-3. ~UBSCAN PULSE GENERATOR 

SUBSCAN PULSE GENERATOR 

The Subscan Pulse Generator splits the time be­
tween each Character pulse <Subscan Start Pulse) 
into 4 subscans. During each subscan every third 
print band character is aligned with every fourth 
hammer position. The subscan pulses correspond to 
the print time for each hammer position. 

Circuit Description (See Figure 8-3> 

The subscan generator is running continuously any­
time the print band is moving. This description of 
the circuit operation starts just before the genera­
tion of the Subscan Start Pulse. At this time flip­
flops P5-3 and P5-5 are set, and flip-flops P6-3 and 
P6-5 are reset. The 2 counter chips R6 and R 7 are 
held in the load condition by R5 pin 6, and each 
Clock pulse is strobing the count of 121 decimal into 
the counter. Upon receipt of the -Subscan Start 
Pulse, flip-flops P5-3 and P5-5 are reset. This action 

sets flip-flop P6-5 which generates the fourth Sub­
scan Pulse and the Home Pulse Enable signal. At 
the same time these 2 pulses are generated the Load 
input is removed from the counter, and it begins 
counting. The counter is clocked by a lMHZ clock 
pulse. This pulse increments the counter by 1 count 
every microsecond. When the counter reaches the 
count of 128 decimal, its 4 least significant bits are 
LO. This condition causes a HI output from P7-8, 
which resets flip-flop P6-5. This terminates the 
fourth-Subscan Pulse and the Home Enable Pulse 7 
microseconds after their origination. The counter 
continues to be incremented every microsecond 
until it reaches the count of 255 decimal. At this 
time, gate R5-8 is enabled. On the trailing edge of 
the clock pulse, flip-flop P6-3 sets, and the counter is 
reloaded to the count of 121 decimal. The setting of 
flip-flop P6-3 generates the first -Subscan Pulse for 
the Character pulse. The leading edge of the next 
clock pulse increments the count.er. At the count of 
128 decimal, the 4 least significant bits are again all 
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FIGURE.8-4. HOME TO CHARACTER PULSE SYNCHRONIZATION 

LO, causing flip-flop P6-3 to res·et. As the flip-flop 
P5-3 is set, the counter continues to be incremented 
every microsecond .until it reaches the count of 255 
decimal. At this time, gate R5-8. is again enabled. 
When the clock pulse drops, flip-flop P6-3 is again 
set and the ·counter is reloaded to 121 decimal. Flip 
flop P6-3 generates the second -Subscan Pulse. The 
counter starts counting again. At the count of 128 
decimal. flip-flop P6-3 is reset, terminating the 
second -Subscan Pulse, resetting flip-flop P5-3, and 
setting flip-flop P5-5. The counter continues to be 
incremented every microsecond until it reaches the 
count of 255 decimal. At this ti~e, gate R5-8 is 
again enabled. On the trailing edge of the clock, flip­
flop P6-3 is again set, and the counter is reloaded to 
the count of 121 decimal. Flip-flop P6-3 generates 
the third -Subscan Pulse. The counter resumes· 
counting at the next clock pulse. When the counter 
reaches the count of 128 decimal, flip-flop P6-3 
resets, terminating the third -Subscan Pulse and 
setting flip-flop P5-3. At this time both flip-flop 
P5-3 and P5-5 set, enabling gate R5-6. Ths holds a 
constant Lo~d signal on the counter, disabling it 
until the next -Subscan Start Pulse. The fourth 
-Subsc·an Pulse is not generated until the receipt of 
the next -Subscan Start Pulse. When it is received, 
flip-flops P5-3 and P5-5 are reset. This action sets 
flip-flop P6-5 which generates the fourth -Subscan 
Pulse and the Home Pulse Enable signal. At this 
time, the Load signal is removed from the counter 
and it·begins counting again. 
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HOME TO CHARACTER PULSE SYNCHRONI­
ZATION 

This circuit electrically co~pensates for any me­
chanical misalignment between the Character 
Pulse Pickup and the Home Pulse Pickup. The ad­
justment of the Home Pulse Synchronization O/S 
P 1-5, allows the Band Home Pulse to be centered on 
any one of 5 Character Pulses. 

Circuit Description (Figure 8-4 and 8-5) 

The circuit operation is initiated when the Band 
Home Trigger Pulse (BHTP) is generated. The 
BHTP triggers O/S Pl-5. The pulse width of this 
OIS is controlled by bilateral switch E2. This switch 
sets the pulse widt'h at 1.56 milliseconds for Model I 
units, and .54 milliseconds for all other units. On 
the trailing. edge of the O/S pulse, Flip-Flop P2-5 is 
set. The Character Pulse aligned with the Band 
Home Pulse has already triggered the 7 microse­
conds O/S P3-5. The trailing edge of this O/S pulse 
sets flip-flop P2-3. When the Band Home Pulse 
Enable signal is generated during the fourth sub­
scan for this Character Pulse, gate R5-11 is enabled, 
the Band Home Pulse drops,·and the reset O/S P3-13 
is triggered. This 4 microseconds pulse resets both 
flip-flops P2-5 and P2-3 terminating the synchroni­
zation operation. Bilateral switch E2 changes the 
Band Home Pulse time-out depending on variances 
of band speed between printers. 
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SECTION IX 
OPTIONS 

This section will cover the various options that can 
be installed on the basic printer. These options cus­
tomize the printer to meet the needs of the user. The 
options covered in this section are: 

136Columns 
Electronic Vertical Format Unit (EVFU) 
Interface · 

a. "D" Type Connector 
b. Long Line Driver 
c. Parity 

Line Counter 
Rear Control Panel 
Stacker 

NOTE 

PARTS OF THIS SECTION ARE IN THE SIGNAL 
INDEX AND MODULAR LOGIC FORMAT. IF 
NOT FAMILIAR WITH THIS FORMAT, REFER 
TO SECTION X FOR AN EXPLANATION. 
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136COLUMNS 

This option expands the column capacity when the 
following components are added: 

4 actuators 
4 hammers 
4 hammer springs 
4 plungers 
1 pushrod module, lower 
1 pushrod module_, upper 

See Figure 9-1. 



ACTUATOR 
PLATE 
ASSEMBLY 

PUSHROD MODULE 
(UPPER SHOWN, 
LOWER TYPICAU 

HAMMER MODULE 
(UPPER SHOWN. 
LOWER TYPICAU 

ACUTATOR ASSEMBLY 
(LOWER SHOWN. 
UPPER TYPICAU 

FIGURE 9-1. 136 COLUMN OPTION 

ELECTRONIC VERTICAL FORMAT UNIT 
(EVFU> (See Figure 9-2) 

The EVFU may be installed as an option to the stan­
dard paper motion system. The EVFU consists of a 
format tape reader and a vertical format 
memory.The format tape reader assembly is mount­
ed on the left side of the printhead structure. It con­
sists of an optical tape reader and format tape drive 
mechanism. The Vertical Format Memory <Buffer) 
is located on the 7PC2 controller board. The EVFU 
option is activated by a dip switch on this same 
board. The primary function of the tape reader is to 
read format control tape information into the 
format memory where it is stored until it is called 

9-2 

upon by the data source to control paper motion 
commands. The format reader has 12 channels and 
the format memory size is 180 lines or 360 
bytes.When the printer is powered ON, the format 
tape is automatically loaded into the vertical format 
memory and verified. Further loads required due to · 
the changing of format tapes may be done manually 
by pressin.g the Load switch on the reader 
assembly.During the tape load cycle, the controller 
checks the. format tape reader for faults such as No 
Tape In Reader, Tape Reader Jam, No Top Of Form 
(Channel 1) On Tape, Tape Too Long and Unable to 
Read/Verify Tape. If one of these faults exist 
during the tape load cycle, the 2 ·digit code for that 
fault will appear on the status display. 
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FIGURE 9-2. OPTIONAL COMPONENTS 
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CROSS REF rJO: 3100 PART NO: 44687942 
MODULE LOC: 3A01 EVFU REV: A 
SCHEMATIC NO: 44687972 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF. NO. 

0100/7PC2 GND 3101/P2-3 
0100/7PC2 LOAD EVFU SW C-> 3101/P2-l 
0100/7PC2 RDR LD'ED 3101/P2-7 
010D/7PC2 RDR MOTOR orH -> 3101/P2-4 
0100/7PC2 SVC+) 3101/P2-S 
0100/7PC2 -SVC+> 3101/P2-8 

MODULE OUTPUTS 

MODULE 
CROSS REF NO. SIGNAL NAME DESTINATION 

3101/Pl-lS CHNL 1 0100/7PC2 
3101/P.1-14 CHNL 2 0100/7PC2 
3101/Pl-16 CHNL 3 0100/7PC2 
3101/Pl-13 CHNL 4 0100/7PC2 
3101/Pl-17 CHNL s 0100/7PC2 
3101/Pl-12 CHNL 6 0100/7PC2 
3101/Pl-8 CHNL 7 0100/7PC2 
3101/Pl-S CHNL 8 0100/7PC2 
3101/Pl-9 CHNL 9 0100/7PC2 
3101/Pl-4 CHNL 10· 0100/7PC2 
3101/Pl-10 CHNL 11 0100/7PC2 
3101/Pl-3 CHNL 12 0100/7PC2 
3101/Pl-6 GND 0100/7PC2 
3101/Pl-18 GND 0100/7PC2 
3101/Pl-l NOT USED 0100/7PC2 
3101/Pl-2 NOT USED 0100/7PC2 
3101/Pl-20 NOT USED 0100/7PC2 
3101/Pl-19 RDR STB C -> 0100/7PC2 
3101/Pl-7 SVC+) 0100/7PC2. 
3101/Pl-ll SVC+) 0100/7PC2 
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DATA SOURCE 1/0 CONNECTOR LINE PRINTER 
SIGNAL l RETURN 
PIN PIN 

'.... ±BAND IDENTIFICATION 0 
50 32 / "' ....- © t..._ ±BAND IDENTIFICATION 1 
49 16 ..... ~ 

t.. +BOTTOM OF FORM 
9 ---= ... 25 g g -BUFFER CLEAR ..... 15 31 

+COMPRESSED PITCH 
--..,.. o 0 o 

t..._ 27 11 ogo ~. 
+DATA 1 .... 3 .. 19 
+DATA 2 __., 

4 .. 20 
+DATA3 .. 2 ---.- 1 
+DATA4 _.. 

40 ... 41 
+DATA 5 ... 18 .. 34 o 0 o +DATA6 ... 42 ... 43 o 0 o 
+DATA 7 __., 35 

000 .. 36 0 0. 
+DATA8 __., 

44 ~ -. 28 ~ 
+DATA STROBE 

_ .. 37 © .. 38 
i.... +DEMAND 

7 .J ... 23 
.... -EVFU INSTALLED 

~-7 ....-
-EVFU VERIFY j DIP SWITCH ON 7PC2 .. 33 ... 
-INTERFACE VERIFY .... 45 ...... 
-INTERFACE VERIFY ] .- . JUMPER ON 1/0 CONNECTO .... 46 
+ONLINE 

· .... 
i..... 21 5 ....-

R 

+PAPER MOVING 
~ 26 10 ....-

or .... ... 48 17 
i.... +READY 

22 6 ~ 

i... +TOP OF FORM 
24 8 ~ 

+VERTICAL FORMAT _. 
30 14 . .. 

+5V (Test Only) ~ 12 39 

FIGURE 9-3. I/O SIGNALS AND PIN ASSIGNMENTS - "D" TYPE CONNECTOR-CSHORTLINE DRIVER) 

INTERFACE 

"D" Type Connector 

This connector is an AMP 50 pin D-type, part 
number 2057 40-2. The connector is shown in Figure 
9-3, along with the interface signals and their pin 
assignments. 
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CROSS REF NO: 0800 
MODULE LO C: 8PC1 
SCHEMATIC NO: 44688431 

PART NO: 44688972 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

.MODULE INPUTS 

SOURCE 

0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 

SIGNAL NAME 

BOTTOM OF FORMS(+) 
RTN 
CPC+)/P E CLRC+) 
RTN 
DEMAND (+) 
RTN 
EVFU INSTALLED <-> 
EVFU VERIFY <-> 
!DENT a (+) 
RTN 
!DENT l C +) 
RTN 
ON LINE. C+) 
RTN 
PAPER MOVING (+) 
RTN 
READY (+) 
RTN 
TOP Of FORMS· C +) 
RTN 
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MODULE 
CROSS REF NO. 

0801/Pl-4 
0801/Pl-3 
0801/Pl-28 
0801/Pl-27 
0801/Pl-12 
0801/Pl-ll 
0802/Pl-32 
0802/Pl-30 
0801/Pl-22 
0801/Pl-21 
0801/Pl-20 
0801/Pl-19 
0801/Pl-16 
0801/Pl-15. 
0801/Pl-8 
080I/Pl•7 
0801/Pl-10 
0801/Pl-9 
0801/Pl-6 
0801/Pl-S 



CROSS REF NO: 0800 
MODULE LOC: 8PC1 
SCHEMATIC NO: 44688431 

PART NO: 44688972 
REV: A 

LOGIC SIGNAL CROSS REF- DETACHED LIST 

MODULE 
CROSS REF NO. 

0802/Pl-38 
0802/Pl-37 
0802/Pl-50 
0802/Pl-49 
0802/Pl-48 
0802/Pl-47 
0802/Pl-46 
0802/Pl-45 
0802/Pl-44 
0802/Pl-43 
0802/Pl-42 
0802/Pl-41 
0802/Pl-40 
0802/Pl•39 
0802/Pl-34 
0802/Pl-33 
0802/Pl-36 
0802/Pl-35 
0801/Pl-24 
0801/Pl-23 
0801/Pl-18 
0801/Pl-17 
0802/Pl-26 
0802/Pl-25 
0802/Pl-14 

MODULE OUTPUTS 

SIGNAL NAME 

BUFFER CLEAR C-> 
RTN 
DATA 1 (+) 
RTN 
DATA 2C+) 
RTN 
DATA 3C+) 
RTN 
DATA 4C+) 
RTN 
DATA 5 (+) 

RTN 
DATA 6(+)· 
RTN 

· DATA 7 .( +) 

RTN 
DATA STROBE C+) 
RTN 
!DENT 0 
RTN 
!DENT 1 
RTN 
VERTICAL FORMAT C+) 
RTN 
SPARE 

9-8 

DESTINATION 

0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
01001·7pc2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 

·0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC1 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
0100/7PC2 
010D/7PC2 
0100/7PC2 
0100/7PC2 
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DATA SOURCE 

±BAND IDENTIFICATION 0 

±BAND IDENTIFICATION 1 

+BOTTOM OF FORM 

-BUFFER CLEAR 

+COMPRESSED PITCH 

+DATA 1 

+DATA2 

+DATA3 

+DATA4 

+DATA 5 

+DATA6 

+DATA 7 

+DATAS 

+DAT A STROBE 

i.. +DEMAND .... 

... 

... ..... 

... ..., 

... 
..., 
... ... 
... ..., 
... 

..... 

1/0 CONNECTOR 

SIGNAL 1 RETURN 
PIN PIN 

u w 

z BB 

M 

A. 

p 

H 

r t 

B 

F 

L 

R 

v 
z 
n 

K 

j 

E. 

D 

J 

N 

T 

x 
b 

k 

f 

m 

c 

LINE PRINTER 

+ + 
+ + 

+ + 
+ + 

+ + 
+ + 

+ + 

~ -EVFUINSTALLED 
M~I--------------------------....... -----... e 

-EVFU VERIFY ... ) .... ~.h---+-OIP SWITCH ON 7PC2 

-INTERFACE VERIFY -.. 

-INTERFACE VERIFY 

+ON LINE 

+PAPER MOVING 

+READY 

+TOP OF FORM 

+VERTICAL FORMAT 

-96 CHARACTER 

... .. 
or 

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

y 

w 
FF 

cc 

J 
v 

.. =--+-JUMPER ON 1/0 CONNECTOR 
x 

AA 

y 

DD 

EE 

s u 
p s 

a---::i.. -
i.._ -96 CHARACTER VERIFY 
-~~------------------------"--C~ 

-._--+RELAY CONTACTS ON 
1/0 CONNECTOR 

+5V (Test Only) j4 HH 

FIGURE 9-4. 1/0 SIGNALS AND PIN ASSIGNMENTS - LONG LINE DRIVER 

Long Line Driver 

This connector allows the use of an I/O cable up to 
500 feet (152 meters) long. The connector is shown 
in ·Figure 9-4, along with the interface signals and 
their pin assignments. Typical transmitter and re­
ceiver circuits are shown in Figure 9-5. 
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TRANSMITTER 

6/8 AND OUTPUT 
24 GA.TWISTED PAIR 

_o_T_L_o_R_T_T_L_o_u_r_Pu_T_....,. 112 OM 
8830 5/9 NANO OUTPUT 

AND OR NANO OUTPUT = +2.4 voe MINIMUM FOR A LOGICAL "1" 
ANO OR NANO OUTPUT = +0.4 voe MAXIMUM FOR A LOGICAL ··o" 
WITH THE INPUT SIGNAL A LOGICAL ··1 ": AND OUTPUT = LOGICAL "1 ,. 

NANO OUTPUT = LOGICAL "o•• 

RECEIVER 

3 (11) 

1 (13) 
1/2DM 
8820 

A LOGIC" 1 " ON THE .. + INPUT AND A LOGIC "O" ON THE.- INPUT 
PRODUCES A OTL OR TTL LOGIC ··1" OUTPUT. 

A LOGIC "O .. ON THE+ INPUT AND A LOGIC"1" ON THE --INPUT · 
PRODUCES A OTL OR TTL LOGIC. "O" OUTPUT . 

. MAXIMUM LENGTH OF CABLE IS 500 FEET (1 52 METERS) 

Zo (CHARACTERISTIC IMPEDANCE OF CABLE) 1 00 ± 10% 

DTL OR TTL INPUT 

Figure 9-5. DIFFERENTIAL TRANSMITTERS AND RECEIVERS (LONG LINE DRIVER) 
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CROSS REF NO: 0800 
MODULE LOC: 8PC1 
SCHEMATIC NO: 44688429 

PART NO: 44688970 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF. NO. 

Dl00/7PC2 BOTTOM Of FORM (+) 0802/Pl-4 
0100/7PC2 RTN 0802/Pl-3 
0100/7PC2 CP C +) 0803/Pl-28 
0100/7PC2 RTN 0803/Pl-27 
0100/7PC2 DEMAND (+) 0802/Pl-12 
0100/7PC2 RTN 0802/Pl-ll 
0100/7PC2 EVFU INSTALLED <-> 0803/Pl-32 
0100/7PC2 EVFU VERIFY C-) 0803/Pl-30 
0100/7PC2 !DENT 0 (+) 0803/Pl-22 
0100/7PC2 RTN 0803/Pl-21 
0100/7PC2 !DENT 1 ( +) 0803/Pl-20 
0100/7PC2 RTN 0803/Pl-19 
0100/7PC2 ON LINE <. +) 0802/Pl-16 
0100/7PC2 RTN 080iUPl-15. 
0100/7PC2 PAPER MOVING ( +) 0803/Pl-8 
0100/7PC2 RTN 080·31·p1 --7 
0100/7PC2 READY ( +) 0802/Pl-10 
0100/7PC2 RTN 0802/Pl-9 
0100/7PC2 TOP Of f 0Rf1 (+) 0802/Pl-6 
0100/7PC2 RTN 0803/Pl-5 
0100/7PC2 96 CHAR (+) 0803/Pl-18 
0100/7PC2 RTN 0803/Pl-17 
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CROSS REF NO: 0800 PART NO: 44688970 
MODULE LOC: 8PC1 REV: A 
SCHEMATIC NO: 44688429 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUT PU TS 

MODULE 
CROSS REF NO. SIGNAL NAME DESTINATION 

0802/Pl-38 BUFFER CLEAR (-) 0100/7PC2 
0802/Pl-37 RTN 0100/7PC2 
0801/Pl-50 DATA 1 (+) 0100/7PC2 
0801/Pl-49 RTN Ol00/7PC2 
0801/Pl-48 DATA 2 (+) 0100/7PC2 
0801/Pl-47 RTN 0100/7PC2 
0801/Pl-46 DATA 3 (+) 0100/7PC2 
0801/Pl-45 RTN 0100/7PC2 
0801/Pl-44 DATA 4 (+) 0100/7PC2 
0801/Pl-43 RTN 0100/7PC2 
0801/Pl-42 DATA 5 (+) 0100/7PC2 
0801/Pl~41 RTN 0100/7PC2 

-0801/Pl-40 DATA 6 (+) 0100/7PC2 
0801/Pl~39 RTN 0100/7PC2 
0801/Pl-34 DATA 7 (+) 0100/7PC2 
0801/Pl-33 RTN 0100/7PC2 
0801/Pl-24 DATA 8 (+) 010D/7PC2 
0801/Pl-23 RTN 0100/7PC2 
0802/Pl-36 DATA STROBE (+) 0100/7PC2 
0802/Pl-35 RTN Dl00/7PC2 
0802/Pl-26 VERTICAL FORMAT (+) 0100/7PC2 
0802/Pl-25 RTN 0100/7PC2 
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PARITY OPTION 

Description 

This option is available with a special single ended 
1/0 connector board. See Figure 9-6. The board 
comes with the standard 50 pin MRAC SPS-J 
Winchester connector, or the compatible 50 pin 
200277-2 AMP connector. Figure 9-7 shows the 
connector pin assignments for the interface signals. 

FIG URE 9-6. l/O CONNECTOR ASSEMBLY 
(SHORT LINE DRIVER WITH PARITY> 

With this option, the character codes, control codes 
and format control codes will be carried on the 7 
Data Lines, a Parity Line and the Vertical Format 
(Paper Instruction) line. All the incoming data will 
be checked for odd or even (jumper selectable) 
parity. Any deviation from the selected parity will 
cause the parity error output signal to be generated. 

The parity error check circuit may be disabled by a 
dip switch located on the 1/0 connector board. 

Status 

The Parity Error status can be operated in one of 
two modes. 

Model 

Parity Error Status can stay active once it is detected 

(about 500 nanoseconds after Data Strobe) until 
cleared by any of the following methods: 

a. The system issues a Buff er Clear Signal. 
b. The operator pushes the Clear Switch on 

the Control Panel. 
c. The current input cycle with the error 

gets terminated with a valid line termi0 

nation code. The Parity Error Status 
will be dropped before the next demand is 
raised to request a new line of data. 

Mode2 

Parity Error Status follows each byte of input data 
separately, about 150 nanoseconds after the data 
lines change. 

Upon detection of a Parity Error, the printer auto­
matically substitutes a Blank Code (20 hex) for every 
code with bad parity. 

Associated Signals 

Parity Input - This is the signal line to the printer 
that will make the correct parity sum (odd or even) 
for each character on the data lines. 

Parity Error-This signal line is from the printer. It 
will be HI (logic 1) when a Parity Error is detected. It 
shares the same line with Compressed Pitch, so a dip 
switch on the controller board is used to select one or 
the other. 

Inverted Buffer Clear Signal - This signal may be 
received by the printer as either active HI or active 
LO, by setting a dip switch on the I/O connector 
board. 

Inverted Data Strobe Signal· This signal may be re­
ceived by the printer as either active HI or active LO, 
by setting a dip switch on the I/O connector board. 

Remove -VF from parity test - The Vertical Format 
(Paper Instruction) signal can be included or not 
included in the parity test depending on the setting 
of a dip switch on the I/O connector board. 

Channel 9 Status - If the printer is selected for this 
option, VFU Channel 9 will be available as a statu~ 
signal on the same pins that are designated for TOF 
Pin S will be + Channel 9. and Pin U will be Channe: 
9 Return. When this mode is selected, Top of Fonx 
(Channel 1) will be disabled and the 6 Bit Line Count 
er option will be enabled. · 



DATA SOURCE 1/0 CONNECTOR LINE PRINTER 
SIGNAL 1 RETURN 
PIN PIN 

i.. 
±BAND IDENTIFICATION 0 

d f ~ ~ 
±BAND IDENTIFICATION 1 i.... 

~ a c 
i.._ +BOTTOM OF FORM 

M p eGaG ~· 

-BUFFER CLEAR eGae .... A H 
+CMP.PITCH/+PARITY ERROR ... + eG i.... r t + 

G , 
+DATA 1 

+ .. B D 
+ + - + + . ! 

+OATA2 + + .. F J + + 
+DATA3 

P' .... + .. L N + + ... + + 
+DATA4 .. + + 

R T + + 
+DATA5 

P' 

+ + .. v x + + ... 
• + eG +DATA6 .. z b ... • G 

+DATA 7 .. k 0e0G ... n 
+DATA8 . K f e9G9 ... 
+OAT A STROBE .. j (@@(@) ... m 

i... +DEMAND 
E c , 

-EVFU INSTALLED i... e , 
-EVFU VERIFY j - DIP SWITCH ON 7PC2 .. h .. 
-INTERFACE VERIFY ... 

~ ] 
v 

JUMPER ON 1/0 CONNEC"'f O ~INTERFACE VERIFY -_._ -... x 
R 

.... +ON LINE 
AA , 

+PAPER MOVING 
Y' ... w y ., 

or ... 
..... FF DD 
.... +PARITY INPUT - z BB 
i.._ +READY cc EE ..... 
i.._ +TOP OF FORM s u ..... 

+VERTICAL FORMAT .... 
-...i p .s 

+5V (Test Only) ~ HH K 

FIGURE 9-7. I/O SIGNALS AND PIN ASSIGNMENTS • SHORT LINE DRIVER WITH PARITY 
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CROSS REF NO: 0800 
MODULE Loe: 8PC1 
SCHEMATIC NO: 44688432 

PART NO: 44688973 
REV: A 

LOGIC SIGNAL CROSS REF- DETACHED LIST 

MO DU.LE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO-

0100/7PC2 BOTTOM OF FORMS(+) 0802/Pl-4 
0100/7PC2 RTN 0802/Pl-3 
0100/7PC2 CPC+)/P.E-CLRC+) 0801/Pl-28 
0100/7PC2 RTN 0801/Pl-27 
0100/7PC2 DEMAND(+) 0801/Pl-12 
0100/7PC2 RTN 0801/Pl:-ll 
0100/7PC2 EVFU INSTALLED<-> 0802/Pl-32 

· 0100/7PC2 EVFU VERIFY<-> 0802/P2-30 
· 0100/7PC2 !DENT 0 < +) 0802/Pl-22 

0100/7PC2 RTN 0802/Pl-21 
0100/7PC2 !DENT l ( +) 0802/Pl-20 
0100/7PC2 RT·N 0802/Pl-19 
0100/7PC2 ON LINE<+> 0802/Pl-16 
0100/7PC2 RTN 0802/Pl-15 
0100/7PC2 PAPER MOVING(+) 0802/Pl-8 . 
0100/7PC2 RTN 0802/Pl--7 
0100/7PC2 READY<+> 0802/Pl-10 
0100/7PC2 RTN 0802/Pl-9 
0100/7PC2. TOP OF FORMS(+) . 0802/Pl-6 
0100/(PC2 RTN 0802/Pl-5 
NC SPARE 0801/Pl-14 
NC SPARE 0801/Pl-18 
NC SPARE 0801/Pl-24 

9-20 



CROSS REF NO: 0800 
MODULE LOC: 8PC1 
SCHEMATIC NO: 44688432 

PART NO: 44688973 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS 

MODULE 
CROSS REF f'JO. SIGNAL NAME DESTINATION 

0801/Pl-38 BUFFER CLEARC-) 0100/7PC2 
0801/Pl-37 RTN 0100/7PC2 
0802/Pl-50 DATA l(+) 0100/7PC2 
0802/Pl-49 RTN 010D/7PC2 
0802/Pl-48 DATA 2(+) 0100/7PC2 
0802/Pl-47 RTN 0100/7PC2 
0802/Pl--46 DATA 3(+) 0100/7PC2 
0802/Pl-45 RTN 0100/7PC2 
0802/Pl-44 DATA 4(+) 0100/7PC2 
U802/Pl-43 RTN 0100/7PC2 
0802/Pl-42 DATA SC+) 0100/7PC2 
0802/Pl-41 RTN 0100/7PC2 
0802/Pl-40 DATA 6(+) 0100/7PC2 
0802/Pl-39 RTN 0100/7PC2 
0802/Pl-34 DATA 7(+) 0100/7PC2 
0802/Pl-33 RTN 0100/7PC2 
0801/Pl-36 DDS+/DATA STROBEC+) 0100/7PC2 
0801/Pl-35 RTN 0100/7PC2 
0802/Pl-26 PIC+) 0100/7PC2 
0802/Pl-25 RTN 0100/7PC2 

9-21 
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LINE COUNTER 

This option consists of a mechanical line count disD 
play and a cable. See Figure 9·8. The cable connects 
.the display to the 7PC3 print head electronics 
board. A counter on the 7PC3 board is clocked by 
the vertical advance signal. For every 100 lines 
pr.inted, the counter increments the mechanical dis 0 

play by 1 digit. Power off of the printer resets the inG 
ternal 100 counter to 0. 

MECHANICAL 
DISPLAY 

TO 
7PC3 

CONNECTOR 

CABLE· 

FIGURE 9·8. LINE COUNTER 

REAR CONTROL PANEL 

This control panel has the capability of 3 touch 
switches and 6 led indicators. See Figure 9-9. Refer 
to Section II for user configuration. 

G3 -Gs.· S2 _S3 

© @ 

- -
FIGURE 9-9. REAR ~ONTROL PANEL 

STACKER· 

A powered stacker is available for use with the: 
printers. See Figure 9-10. For further informatio 
refer to the stacker manual. · 

PRINTER 

STACKEF 

FIGURE 9-10. STACKER 



SECTION X 
LOGIC DIAGRAMS - PRINT MECHANISM 

This section and the following section contain the 
logic diagrams for the printer. The logic diagrams 
are divided into 2 groups, the print mechanism and 
the controller. The print mechanism group (this 

·section) cover.s: 2PC1 power supply, 2PC2 servo 
amplifier, 5PCx hammer drivers, and 7PC3 print 
head electronics. The controller group (the follow­
ing section) covers: 6PC1 front control panel, 6PC2 
rear control panel, 7BP1 backplane assembly, 7PC1 
interface adapter, and 7PC2 controller. Both of 

·these groups are presented in a signal index and 
modular logic format, which will be introduced and 
explained in this section .. 

SIGNAL INDEX AND MODULAR LOGIC 
INTRODUCTION 

The logic for each printed circuit board is shown in a 
set of schematic diagrams. Each schematic set is. 
called a logic module. In front of each logic mo.dule 
'is a list of signals entering and ieaving that particu­
lar printed circuit board. This list is called the 
signal index. These 2 elements make up the signal 
index and modular logic format~ Most of the printed 
circuit boards will have a signal index and logic 
module. However, there are exceptions to this rule. 
One exception is the 7BP1 backplane assembly. It 
does not have a signal index because the signals are 
listed in the logic module. Another exception· is the 
7PC1 interface adapter. It does not have a. logic 
module because the assembly is supplied and docu· 
mented by the customer. 

Figures 10-1 and 10-2 show examples of the signal· 
index headings. Figure 10-3 shows the title block of 
the logic module. The following information will ex­
plain these Figures. 

Figure 10·1 

@ CROSS REF NO: This number designates 
which logic module is described by the signal 
index. The module numbers, locations and 
names are listed in Table 10-1. 

10-1 

® 

© 

@ 

® 

® 

@ 

® 
<D 

PART NUMBER: This is the 8 digit part 
number of the signal index. 

MODULE LOC: This code identifies the print­
ed circuit board which the signal index· is 
describing. 

·REV: This letter indicates the current revision 
level of the signal index. . 

SCHEMATIC NO: Th~s is the 8 digit drawing 
number of the schematic diagrams for the logic 
module being described. It. should match the 
number in block E of Figure 10-3. 

MODULE INPUTS: This title indicates the 
signals listed below it are signals entering the 
board. Normally they enter on the left side of 
the schema tic diagram. 

SOURCE: This column indicates where each 
signal _comes from. Signals coming from 
components will be shown like this: 1TB3, 
3L01, 4SW2. Signals coming from other 
boards will be shown like this: 0100-7PC2, 
0200-2PC1, 0300-7PC3. 

SIGNAL NAME: Self explanatory. 

MODULE CROSS REF NO: This column indi­
cates where the signal is found in the logic 
module. It will appear in this form: 0401-
Pl-(B). 0401 is the number that will match 
block· G of Figure i.0-3. Pl is the connector on . 
the printed circuit board, and (B) is the pin 
number of that connector. 

Figure 10~2 

@ CROSS REF NO: This number designates 
which logic module is described by the signal 
index. The module numbers, loc~tions and 
names are listed in Table 10-1. 



CROSS REF NO:@ 
MODULE LOC:@ 
SCHEMATIC NO:@ 

SOURCE 
@ 

CROSS REF ·No:@ 
·MODULE LOC:@ 
SCHEMATIC NO:@ 

MODULE 
CROSS REF NO. 

@. 

2 

LOGIC SIGNAL CROSS REF. DETACH.ED 

MODULE INPUTS© 

SIGNAL NAME 

® 

PART NO:@ 
REV: @ 

LIST 

MODULE 
CROSS REF NO-

CD 

FIG URE 10-1. SIGN AL INDEX HEADING - INPUT 

PART NO:@ 
REV: @ 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS® 

SIGNAL NAME DESTINATION 

® CD 

FIGURE 10-2. SIGNAL INDEX HEADING-OUTPUT 

FIGURE 10-3. LOGIC MODULE TITLE BLOCK 

10-2 



® 

© 

@ 

© 

® 

@ 

® 
CD. 

PART NUMBER: This is the 8 digit part 
number of the signal index. 

MODULE LOC: This code identifies the print­
ed circuit board which the signal index is 
describing. 

REV: This letter indicates the current revision 
level of the signal index. 

SCHEMATIC NO: This is the 8 digit drawing 
number of the schematic diagrams for the logic 
module being described. It should match the 
number in block E of Figure 10-3. 

MODULE OUTPUTS: This title indicates the 
signals listed below it are signals leaving the 
board. Normally they leave on the right side of 
the schematic diagram. 

MODULE CROSS REF NO: This column indi­
cates where the signal is found in the logic 
module. It will appear in this form: 0401-
P 1-(B). 0401 is the number that will match 
block G of Figure 10-3. Pl is the connector on 
the printed circuit board, and (B> is the pin 
number of that connector. 

SIGNAL NAME: Self explanatory. 

DESTINATION: This column indicates where 
the signals are going. Signals going to compo­
nents will be shown like this: 1 TB3, 3L01, 
4SW2. Signals going to other boards will be 
shown like this: 0100-7PC2, 0200-2PC1, 
0300-7PC3. 

Figure 10-3 

® 

This is the title block of the schematic sheet 
and normally describes what is in the drawing. 

This code identification block is for use by the 
manufacturing facility only. 

10-3 

© 

@ 

© 

® 

@ 

® 

This block indicates the size of the original 
drawing. 

Some drawings show this 8 digit part number 
for the printed circuit board WITHOUT 
COMPONENTS. 

NOTE 

DO NOT USE THIS NUMBER TO 
ORDER A REPLACEMENT FUNC­
TIONAL BOARD. REFER TO THE 
PARTS MANUAL FOR THE COMPLET­
ED BOARD ASSEMBLY PART 
NUMBER. 

This is the 8 digit part number assigned to the 
.drawing set. See note above. 

This block indicates the current revision level 
of the drawing. 

This block is the reference find number for sig­
nals designated by I of Figure 10-1 and G of 
Figure 10-2. 

This block indicates the individual sheets' 
. numbered location within the complete set. 

This block shows the module location. It 
should match C of Figures 10-1and10-2. 

SIGNAL TRACE EXAMPLE 

Using the signal index and modular logic format, 
the out of paper signal will be traced from its orig­
inating point to its final destination. This is a 
simple example that involves only 2 boards. Some 
signals are more· complex and go to several boards. 
However, this same procedure is used for complex 
signals by repeating the steps for each board the 
signal goes to. Table 10-2 explains the abbreviations 
used in the procedure. 



-

CROSS REF. NO. 

0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
3100 
6100 

ABBR 

CRN 

D 
LM 
MCRN 

Ml 
MO 
OOP 
s 
SI 

SN 

TABLE 10-1. CROSS REF. NO. CODES 

MODULELOC. 

7PC2 
2PC1 
7PC3 
2PC2 
5PCx 
6PC1 
7BP1 
8PC1 
7PC1 
3A01 
6PC2 

NAME 

Controller 
Power Supply 
Print Head Electronics 
Servo Power Amplifer 
Hammer Driver 
Control Panel (Front) 
Backplane 
1/0 Connector 
Interface Adapter 
EVFU 
Control Panel (Rear) 

TABLE 10-2. ABBREVIATION DEFINITIONS 

DEFINITION SEE FIGURE 

Cross Reference Number 
Sl-CRN 0000, Ml 10-1 

~ Sl-CRN 0000, MO ·10-2 
LM-CRNOOOO 10-3 
Destination 1-0-2 
Logic Module 10-3 
Module Cross Reference Number 
Ml 

,. 
10-1 

·.·~ MO . ~ 10-2 
Module Inputs 10-1 
Module Outputs 10-2 
Out of Paper Signal 
Source 10-1 @ 
Signal Index 
Ml 10-1 
MO 10-2 
Signal Name 
Ml 10-1 $ MO 10-2 

10-4 



Procedure for tracing OOP path: 

. 1. Go to SI - CRN 0300, MI. 
2. Scan SN for OOP. 
3. Note S is SSW 4 (originating point). 
4. Move across the line to MCRN. 
5. It is 0308-P2-6~ 
6. Go to LM - CRN 0308. 
7. Scan left side of drawing for P2 - 6. 
8. Follow OOP's path through the logic. 
9. It's output pin is Pl -49. 
10. Go to SI -CRN 0300, MO. 
11. Scan SN for OOP. 
12. Verify MCRN is 0308- Pl - 49. 
13. Move across the line to D. 
14. It is 0100- 7PC2 
15. Go to SI -CRN 0100, Ml. 
16. Scan SN for OOP. 
17. Verify S is 0300 - 7PC3. 
· 18. Move across the line to MCRN. 
19. ltis0114-Pl-72. 
20. Go to LM-CRN 0114. 
21. Scan left side of drawing for Pl-72. 

· 22. Follow OOP's path through the logic. 
23. Its final destination is PORT- PS. 

GENERAL NOTES 

1. lPCl is documented in the 120 V AC distribu­
tion wiring diagram. 

2. Each. logic symbol in the schematic diagram re- · 
fleets the function being performed,(A) compo­
nent type,(B> and board location of the device 
(C). ~ee Figure 10-4. 

Figure 10-4. LOG IC SYMBOL 

10-5 

3. Information of device operation is available in 
the key to logic symbols, manual number 
59390100. 

4. All standard devices have the following DC 
power connections which are not shown as part 
of the logic symbols: 

14 PIN DEVICE FUNCTION 16 PIN DEVICE 
Pin 7 Logic Ground Pin8 
Pin 14 +5VDC Pin 16 

5. Digital Logic Levels: 

INPUT MINIMUM MAXIMUM 
HI +2.0VDC +5.5VDC 
LO +O.OVDC +0.8VDC 

OUTPUT MINIMUM MAXIMUM 
HI +2.4 VDC +5.5VDC 
LO +O.OVDC +0.4 VDC 

6 DC Filtering: 

a. Filter capacitors are generally located 
near the input power connections. 

b. High frequency decoupling capacitors are 
located between devices, approximately 1 . 
capacitor for every 3 devices. 

7. Square· pads on the printed circuit board 
indicate: 

a. Pin 1 of an IC device. 
b. Pin 1 of connectors. 
c. Cathode of a diode .. 
d. Positive terminal of electrolytic 

capacitors. 

8. Signals are connected by way of the backplane, 
or interconnections described in the wiring 
diagrams. · 

9. Signals shown in the timing diagrams have 
been simplified for illustration and are not 
true images of the actual signals they 
represent. 
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CROSS REF NO: 0200 
MODULE LOC: 2PC1 
SCHEMATIC NO: 44687963 

PART NO: 44687943 
REV: A 

LOGIC SIGNAL CROSS REF~ DETACHED LIST 

MODULE INPUTS 

SOURCE 

0700-78Pl 
1J02 
1J02 
1J02 
1J02 
1J02 
1J02 
0300-7PC3 
9R01 
1J02 
1J02 
0300-7PC3 
0300-7PC3 
9T83 
0400-2PC2 
588G 
SBBG 
0100~1aP1 

MODULE -
CROSS REF NO. 

0201-P2-9 
0201-Pl-5 
0201-Pl-7 
0201-P2-s,P2-6 
0201-P2-8 
0201-P2-l 
0201-P2-2 
0201-Pl-6 

SIGNAL NAME 

5V SENSE(+) 
9. 5 VA C 
9.5 VAC 
9-5V GND 
16-5 VAC 
16-SV GND 
16-5 VAC 
36V CROBARC+) 
36V DISCHARGE"(+) 
38 VAC 
38 VAC 
PDC SIG 
RTN 
THERMISTORC~) 
36V(+) 
36V GND 
36V GtU 
5V SENSE RTN C+> 

MODULE OUTPUTS 

SIGNAL NAME 

SV SUPPLY(+) 
12VC+) 
12V<-> 
36V SUPPLY(+) 
CA PC+> 
9-SV GND 
5V GND 
12V GND 

10-26 

MODULE 
CROSS REF NO. 

0201-Pl-03 
0201-P3-04 
020l•P3-05 
0201-P3-08 
0201-P3-0l 
0201-P3-03 
0201-P3-02 
020l~Pl-Ol 
0201-P2-07 
0201-P3-06 
0201-P3-07 
0201-Pl-09 
0201-Pl-10 
02_01-Pl-08 
0201-P1-02· 
0201-P2-04 
0201-P2-03 
0201-Pl-04 

DEST INA TIO t~ 

5T85 
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5TB2 
lCBl 
5C01 
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5T84 
5T84 
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CROSS REF NO: 0400 PART NO: 44687944 
MODULE LOC: 2PC2 REV: A 
SCHEMATIC NO: 44687964 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO. 

STB5 +SV 0401-Pl-2 
STBl +12V 0404-Pl-l 
STB2 -12v 0404-Pl-3 
SBBV +36V 0403-P2-4 
NC +3bV FUSED 0403-P2-5 
0300-7PC3 BMC CLOCK C+) 0402-Pl-L 
0300-7PC3 RTN 0402-Pl-10 
0300-7PC3 BMC FEED BACK (+) 0402-Pl-K 
0300-7PC3 RTN 0402-Pl-9 
0300-7PC3 FWD 0403-Pl-T 
0300-7PC3 RTN 0403-Pl-lb 
STB4 GND 0404-Pl-A 
STB4 GND 0401-Pl-B 
NC GND 0404;..Pl-C . 

1 0300-7PC3 LEFT 0403-Pl-U 
0300-7PC3 RTN 0403-Pl-17 
4SW2 LOWER BAR RTN 0401-Pl-24 
4SW2 LOWER SHORTING BAR 0401-Pl-CB> 
0300-7PC3 MOTOR ON C-> 0401-Pl-4 
SBBG 36V GND 0403-P2-l 
0300-7PC3 RATE DAMPING INHC-> 0402-Pl-J 
0300-7PC3 RTN 0402-Pl-8 
0300-7PC3 REV 0403-Pl-S 
0300-7PC3 RTN 0403-Pl-15 
0300-7PC3 RIBBON INHIBIT C-> 0401-Pl-S 

1 D300-7PC3 RIGHT 0403-Pl-V 
0300-7PC3 RTN 0403-Pl-18 
4SW1 UPPER BAR RTN 0401-Pl-25 
4SW1 UPPER SHORTING BAR 0401-Pl-CC> 

NOTE: 
l SIGNAL USED ON PBS SERVO PWR AMP BDS; NOT ustD ON PB BDS 
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CROSS REF NO: 0400 
MODULE LOC: 2PC2 
SCHEMATIC NO: 44687964 

PART NO: 44687944 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS 

MODULE 
CROSS REF rm. SIGNAL NAME DESTINATION 

0403-Pl-26 36V(+) 0300-2PC1 
0402-Pl-19 RTN 0300-7PC3 
0403-Pl-W 36V SENSE (+) 0300-7PC3 
0402-Pl-28 .BAND MTR DRIVE 3SW1 
0402-Pl-CF) BAND MTR RTN 3SW1 
0402-Pl-P BM CUR FLT (-) 0300-7PC3 

1 0403-P2-2 COIL LEFT PRINTER LOGIC 
1 0403-P2-6 COIL RIGHT PRINTE.R LOGIC 
1 0404-Pl-7 H CUR SENSE 0300-7PC3 

0404-Pl-H RTN 030D-7PC3 
0404-Pl-R H SW FAULT SENSE 0300-7PC3 
0404-Pl-14 RTN 0300-7PC3 
0401-Pl-Z LWR RBN MTR 4802 
a 4 01-Pl - 2 2 LWR RBN MTR _030D-7PC3 
040l-PT•21 · RTN 4802 

. 0401-Pl-M PRINT INHIBIT (-) 01DD-7PC2 
0401-Pl-ll RTN 0200-7PC2 
0401-Pl-N RBN MTR CUR FLT<-> 0300-7PC3 
0401-Pl-(A) UPPER RBN MTR 4801 
0401-Pl-CY> RTN 4B01 
0401-Pl-23 UPPER RB N MTR 030D-7PC3 
0404-Pl-6 V CUR SENSE 0300-7PC3 
0404-Pl-f RTN 03C0-7PC3 
0403-P2-3 VERT SERVO MOTOR FWD 3801 
0403-P2-7 VERT SERVO MOTOR REV 3801 

NOTE: 
1 SIGNAL USED ON PBS SERVO PWR AMP BDS; NOT USED ON PB BDS 
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CROSS REF NO: 0500 
MODULE LOC: SPCx 
SCHEMATIC NO: 44687966 

PART NO: 44687946 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPµTS 

SOURCE 

0100-7Pc2 
0100-7PC2 
osaa-sPC3 
osoo-sPC4 
0100-7PC2 
0100-7PC2 
a1oa-7Pc2 
0100-7PC2 
0100-7PC2 
D1D0-7PC2 
0100-7Pc2 
0100-7PC2 
a100-7Pc2 
010Q-7PC2 
0100-7PC2 
01ao-7Pc2 
01ao-7Pc2-
0100-7Pc2 
a1ao-7Pc2 
0100-·7pc2 
0100-7PC2 
0100-7PC2 
01oa-7Pc2 
0100-7Pc2 
a1oa-7PC2 
STBS 
ST84 

MODULE 
CROSS REF NO. 

OS02-P3-26 
OS02-P3-26 
OS03-P3-19 
CS03-P3-2U 
osas-P4-ea1 
OS05-P4-A01 

SIGNAL NAME 

CMP INC-> 
RTN 
CMP LOOP C -> to SP Cl 
CMP LOOP<-> to SPC2 
FAULT RESET<-> 
RTN. 
HD CLKC-> 
RTN 
HEP 1(-) 

RTN 
HEP 2(-) 
RTN 
HEP 3(-) 
RTN 
HEP 4(-) 
RTN 

· INHC-> 
SR CLRC-> 
RTN 
SR HD<-> 
RTN 
SR STEP 1(-) 

RTN 
SR STEP 2<-> 
RTN 
SVDC (+) 

GND 

MODULE OUTPUTS 

SIGNAL NAME 

CMP LOOP<-> from SPC3 
CMP LOOP<-> from SPC4 
HMR ON +SV FAIL <-> 
RTN 
REFER TO "PRINTER 
ELECTRONICS DIAGRAMS" 

10-36 

MODULE 
CROSS REF NO. 

0502-P3-23 
0502-P3-24 
0502-P3-26 
0502-P3-26 
0503-P3-21 
0503-P3-22 
0502-P3-3 
0503-P3-4 
05Dl-P3-5 
0501-P3-6 
0501-P3-7 
0501-P3-8 
0501-P3-9 
0501-P3-10 
0501-P3-ll 
0501-P3-12 
0501-P3-25 
0504-P3-15 
0504-P3-16 
0502-P3-13 
0502-P3-14 
05Dl-P3-17 
0501-P3-18 
0501-P3-l 
0501-P3-2 
0503-Pl-l 
0503-Pl-2 

DESTINATION 

asaa-sPc1 
asaa-sPc2 
0100-7PC2 
01D0-7PC2 
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CROSS REF NO: 0300 
MODULE LOC: 7PC3 
SCHEMATIC NO: 44687970 

PART NO: 44687941 
REV: A 

. LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 
MODULE 

SOURCE SIGNAL NAME CROSS REF NO. ,. 

5T81 12V+ 0306-Pl-5 
5T81 12V+ 0306-Pl-6 
ClOC-7PC2 0° 53 HZ CLK+ 0305-Pl-9 
04D0-2PC2 36 VJ>C+ 0302-P2-88 
0400-2PC2 36V SENSE+ 03C6-P2-30 
D400-2PC2 RTN D30b-P2-31 
3SW2 6/-8LPI+ 0308-P2-4 
NC BANJ> CVR Shi NC D30S-P2-23 
SCOl 9.,5y FUSEJ>+ 0314-P2-97 _ 

-4JD1 BAN]) CVR SW c 030 5-.P 2-2 4 
4J01 BAN]) CVR SbJ NO D3DS-P2-25 
4L02 SCP 0301-P2-50 
4L02 RTN 0301-P2-49 
4L02 SHIEL]) 0301-P2-48 
4LD1 BHP 0301-P2-52 
4L01 RTN 0301-P2-Sl 
Q400-2PC2 BM CURRENT FLT- 0306-P2-68 
0100-7PC2 BMC- 0305-Pl-23 
0100-7PC2 CLK 1 MHZ+ 0303-Pl-10 
0700-78Pl CP EN- 0301-Pl-22 
3Shll GATE Sid C 03DS-P2-14 
3Shl 1 GATE SW NO 0305-P2-15 
5T84 GNJ> 0315-Pl-l 
STB4 GNJ> 0315-Pl-2 
ST84 Gt4D 0315-Pl-69 
STB4 GND 0315-Pl-70 
Dl00-7PC2 H AJ>V- 0311-Pl-17 
D4D0-2PC2 H CUR SENSE D309-P2-12 
D40D-2PC2 RTN D3D9-P2-ll 
010D-7PC2 H DIR RT- 0310-Pl-lb 
3LOb H HOME RDR D3D9-P2-44 
3LOb RTN 03D.9-P2-43 
07DD-78Pl H INH- 0310-Pl-26 
3LD6 H POS RDR D309-P2-42 
3LDb RTN D3D9-P2-41 
3LD6 SHIELD 0309-P2-39 
D4DD-2PC2 H Shi FLT SENSE D306-P2-4b 
D1f DD-2PC2 RTN 0306-P2-45 
3LD5 H TACH SIGNAL 0309-P2-34 
3LDS RTN D309-P2-33 
3L05 SHIELD 0309-P2_-32 
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CROSS REF NO: 0300 
MODULE LOC: 7PC3 

. SCHEMATIC NO: 44687970 

PART NO: 44687941 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

SOURCE 

4SW3 
4SW3 
0700-78Pl 
Oi00-7PC2 
0100-7PC2 
0400-2PC2 
3SW 4 
0700-78Pl 
0600-6PC1 
3LOlf 
5T81f 
5C01 
0400-2PC2 
0400-2PC2 
0-400-2PC2 
0100-7PC2 
STACKER 
STA,CKER 
0700-78Pl 
0400-2PC2 
0100-7PC2 
01DD-7PC2 
3L02 
040D-2PC2 
04D0-2PC2 
3LD2 
3LD2 
3LD2 
3L01 
3LD1 
3LD1 
5T82 
5T82 
NC 
NC 
NC 
5TBS 
5TBS 
5TBS 
5TBS 

MODULE INPUTS CCont) 

SIGNAL NAME 

HALL EFFECT GATE SW­
RTN 
HI SLEW SW -

.. HME+ 
HMR ON/SV FAIL­
Ll&JR RBN MTR 

· OOP-
PB SERVO 
PHASE CONTROL 2C+) 
PMV RDR 
POWER GROUND 
POWER GROUND 
PRINT INHIBIT­
RTN 
RIB MOT CUR FLT­
SR HD-
STKR PRSNT­
STKR RDY+ 
SUBSCAN PROGRAM 
UPR RBN MTR 
V ADV-
V ALIGN­
V CK RDR-
VERT CUR SENSE 
RTN 
VERT MOTION RDR 
RTN 
SHIELD 
VERT TACH SIGNAL 
RTN 
SHIELD 
12V-
12V-
UNUSED 
UNUSED 
NC 
+5V 
+5V 
+SV 
+5V 
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MODULE 
CROSS REF NO. 

0313-P2-22 
0313-P2-20 
0308-Pl-48 
0306-Pl-27 
0313-Pl-SS 
0313-P2-92 
0308-P2-6 
0306-Pl-28 
0302-Pl-58. 
0308-P2-28 
0314-P2-95 
0314-P2-96 
0314-P2-2 
0314-P2-3 
D306-P2-64· 
0313-Pl-59 
0308-P2-71 
0314-P2-85 
0303-Pl-24 
0313-P2-91 
0308-Pl-14 
0307-Pl-12 
0308-P2-19 
03D7-P2-82 
0307-P2-81 
0307-P2-58 
0307-P2-57 
0307-P2-53 
D3D7-P2-b2 
0307-P2-b0 
0307-P2-bl 
0306-Pl-7 
0306-Pl-8 
03111-Pl-bl 
0314-Pl-62 
0311.f-Pl-53 
0315-Pl-3 

.0315-Pl-lf 
0315-Pl-67 
0315-Pl-68 



CROSS REF NO: 0300 
MODULE LOC: 7PC3 
SCHEMATIC NO: 44687970 

PART NO: 44687941 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS 

MODULE 
CROSS REF NO. SIGNAL NAME DESTINATION 

0309-P2-38 12V- 3L0b 
0309-P2-40 12V+ 3L06 
0306-Pl-38 12V- FLT Dl00-7PC2 
0306-P2-8 36V+ CR OBAR D400-2PC2 
0313-P2-87 36V+ 3L08 
0308-Pl-42 6/-8 LPI+ 01D0-7PC2 
0308-Pl-42 6/-8 LPI+ 0900-7PC1 
0314-P2-98 9.5v FUSED+ 3L07 
O~OS-Pl-31 BAND CRV/GATE OPEN+ 010D-7PC2 
0305-P2-34 BAND HOME PULSE- DlD0-7PC2 
0306-Pl-40 BAND MOT FLT- a1aa-1Pc2 
0305-Pl-25 BAND UP+ 0100-2PC2 
0304-P2-74 BMC CLK+ 0400-2PC2 
0304-P2-73 RTN 0400-2PC1 
0302-P2-b6 BMC FDBK+ D400-2PC2. 
0302-P2-65 RTN 0400-2PC2 
0306-Pl-32 CE FLT+ o.1ao_-1Pc2 
0314-P2-99 CLAMP SOLENOID RTN 3L07 
0314-P2-100 CLAMP SOLENOID RTN 3L07 
0315-Pl-52 CNTRLR RESET 0100-7PC2 
0301-Pl-33 COMP PITCH- Dl00-7PC2 
0307-P2-10 EXIT MTR ON- lPCl 
0306-Pl-56 FAULT RESET- 0100-7PC2 
0306-Pl-37 FUSE FLT- 0100-7Pc2 
0307-P2-78 FWD 0400-2PC2 
0307-P2-77 RTN 040D-2PC2 
0305-Pl-47 GATE CVR STATUS- Dl00-7PC2 
D309-P2-37 GND 3L06 
0308-P2-7 GND 3Sbl4 
0308-P2-5 GND 3Slal4 
0308-P2-75 GND STACKER 

.0306-Pl-45 H END STOP FLT- 0100-7PC2 
0306-Pl-44 H HOME FLT- 0100-7PC2 
0311-Pl-18 H POS FDBK ACT+ 0100.-7PC2 
0310-Pl-21 H. STB LT- 010D-7PC2 
0310-Pl-19 H STB RT- DlDD-7PC2 
0306-Pl-41 H SW FL·T- 01DD-7PC2 
03.06-Pl-39 HME FLT- DlDD-7PC2 
03D6-Pl-4b HMR FLT- DlOD-7PC2 
0315-Pl-57 INH- DlOD-7PC2 
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CROSS REF NO: 0300 
MODULE LOC: 7PC3 
SCHEMATIC NO: 44687970 

MODULE 
CROSS REF NO. 

0309-P2-94 
0313-P2-86 
0305-P2-76 
0314-P2-29 
0308-Pl-49 
0306-Pl-36 
0302-Pl-60 
0308-Pl-ll 
0308-P2-27 
0308-P2-26 
0314.-Pl-54 
0315-P2-6.7 
NC 
0315-P2-63 
0305-P2-80 
0305-P2-79 
0307-P2-84 

.0307-P2-83 
0306-Pl-43 
0313-P2-09 
0309-P2-90 . 
0309-P2-89 
0314-P2-69 
0314-P2-47 
0303-Pl-35 
0313-P2-70 
0313-P2-72 
0314-Pl-SO 
D307-P2-59 
0309-P2-36 
0314-P2-69 
0314-P2-47 
0308-Pl-15 
0308-P2-18 
0308-P2-16 
0308-Pl-13 
D3D9-P2-93 

MODULE OUTPUTS <Cont) 

SIGNAL NAME 

LEFT 
LINE CNTR 
MOTOR ON-
NC 
OOP-
PAPER RUNAWAY FLT-
PHASE CONTROL l+ 
PMV CLR-
PMVR V+ 
RTN 
PRINT INHIBIT-
PWR DWN CROBAR 
RIBBON FOLD-
RTN 
RATE DAMPING INH-
RTN 
REV 
RTN 
RIB MOT FLT-
RIBBON INH-
RIGHT 
RTN 
SPARE 
SPARE 
SSP-
SSR 1-
SSR 2-
STKR RDY+ 
TEST LINE 
TEST LINE 
UNUSED 
UNUSED 
V CK STB-
RTN 
SHIELD 
V STB-
RTN 
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PART NO: 44687941 
REV: A 

DESTINATION 

0400-2PC2 
3L08 
0400-2PC2 
NC 
a100-7pc2 
0100-7PC2 
0600-6PC1 
0100-7PC2 
3L04 
3L04 
0100-7·pc2 
0200-2PC1 
03.14-Pl-51 . 
0200-2PC2 
0400-2PC2 
0400-2PC2 . 
0400-2PC2 
0400-2PC2 
0100-7PC2 
0400-2PC2 
0400-2PC2 
0400-2PC2 

0100-7PC2 
lPC_l 
lPCl 
0100-7PC2 
NC 
NC 
NC 
NC 
0100-7PC2 
3L03 
3L03 
01D0-7PC2 
2PC2 
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SECTION XI 
LOGIC DIAGRAMS -CONTROLLER 

Included in this section are the logic diagrams for 
6PC1 front control panel, 6PC2 rear control panel, 
7BP1 backplane assembly, and 7PC2 controller 
assembly. Also included are the signal indexes for 

11-1 

6PC1, 6PC2 and 7PC2. If not familiar with the 
modular logic and signal index feature used in this 
section, refer to the Logic Diagrams-Print Mecha­
nism Section for an explanation. 



CROSS REF NO: 0600 PART NO: 44687947 
MODULE LOC: 6PC1 REV: A 
SCHEMATIC NO: 44687967 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO. 

78P1 +S VDC 0603-Pl.-13 
78P1 +5 VDC 0603-Pl.-14 
D700-78P1 5 LED P/S < +) 0603-Pl.-37 
0700-78P1 5 LED PIS (+) 0603-Pl.-38 
0700-78P1 ALARM<-> 0601-Pl.-28 
0100-7PC2, or 7PC1 DISPLAY 01< +) 0603-P1-23 
0100-7PC2, or 7PC1 DISPLAY 02( +) 0603-P1-22 
0100-7PC2, or 7PC1 DISPLAY 04( +) 0603-PJ.-19 
0100-7PC2, or 7PC1 DISPLAY Oc!i(+) D603-P1-20 
0100-7PC2, or 7PC1 DISPLAY 10< +) 0603-Pl.-21 
Q.100-7PC2, or 7PC1 D ISP LAY 2 0 < + > 0603-Pl.-l.b 
0100-7PC2, or 7PCL DISPLAY 40(+) 0603-P1-17 
0100-7PC2, or 7PCL l> IS PLAY 8 0 < + > 0603-P1-18 
0100-7PC2 LED 01<-> 0603-P1-40 
0100-1PC2 - <LED 02 & LED 03)(-) Ob03-P1-44 
0100-7PC2 LED 04<-> 0603-Pl.-10 
01D0-7PC2 LED 05<-> 0603-Pl.-04 
0100-7PC2 LED 07<-> 0603-P1-43 
0100-7PC2 LED aa< -> 0603-P1-09 
0100-7PC2 LED 09(-) 01:,03-Pl.-Oc!i 
0100-7P_C2 LED LO<-> 0603-Pl.-06 
01DD-7PC2 LED 11( -> 0603-P1-05 
03DD-7PC3 PHASE CONTROL 1 0603-P1-47 
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CROSS REF NO: ObDD 
MODULE LOC: bPC1 
SCHEMATIC NO: 44b879b7 

PART NO: ,44687947 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUT PU TS 

MODULE 
CROSS R.EF NO. 

ObD3-P1-48 
Db03-P1-3b 
ObD3-P1-35 
Ob03-P1-34 
0603-P 1-33 
Ob03-P1-32 
ObD3-P1-31 
Ob02-P1-45 
Ob02-P1-41 
Ob02-P1-07 
0602-P 1-03 
ObD2-P1-30 
0602-P 1-29 
ObD2-P1-42 

SIGNAL NAME 

PHASE CONTROL 2 
PLDC -> 
PL1C-> 
PL2C -> 
PL3C-> 
PL 4C -> 
PL SC-> 
S1C -> 
S2C-> 
S3C-> 

· S4C-> 
SS<-> 
Sb<-> 

· S7C-> Forms Release 

11-3 

DESTINATION 

030D-7PC3 
010D-7PC2 
01DD-7PC2 
010D-7PC2 
01DD-7PC2 
01DD-7PC2 
010D-7PC2 
D10D-7PC2 
01D0-7PC2 
010D-7PC2 
01D0-1PC2 
01DD-7PC2 
01D0-7PC2 
D1DD-7PC2 
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CROSS REF NO: 6100 
MODULE LOC: 6PC2 
SCHEMATIC NO: 44688422 

PART NO: 44688968 
REV: A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS 

SOURCE 

0600/6PC1 
0600/6PC1 
0600/bPCl 
0600/bPCl 
0600/bPCl 
0600/bPCl 
0600/bPCl 

MODULE 
CROSS REF NO. 

6101/P2-9 
6101/P2-10 
6101/P2-ll 
6101/P2-12 
6101/P2-13 
6101/P2-14 
6101/P2-15 
6101/P2-16 
6101/P2-17 
6101/P2-18 
6101/P2-19 
6101/P2-20 
6101/P2-8 

SIGNAL NAME 

LED-1<-> READY 
LED-2/3/11<-> ON LINE 
LED-4/lOC-> Not Used 
LED-5/9(-) Not Used 
LED-7/8(-) ·Nat Used 
+5 VDC 
+5 VDC 

MODULE OUTPUTS 

SIGNAL NAME 

Sl ON LINE. 
RTN 
S2 Not Used 
RTN 
S3 TOP OF FORM 
RTN 
S4 Not Used 
RTN 
SS Not Used 
RTN 
Sb Not Used 
RTN 
GND 

11-7 

MODULE 
CROSS REF NO· 

6101/P2-l 
6101/P2-2 
6101/P2-3 
6101/P2-4 
6101/P2-5 
6101/P2:..6 
6101/P2-7 

DESTINATION 

0600/6PC1 
0600/6PC1 
0600/6PC 1 
0600/6PC1 
0·600/6PC1 
0600/bPCl 
0600/bPCl 
0600/6PC1 
0600/bPCl 
D600/6PC1 
0600/6PC1 
0600/6PC1 
0600/6PC1 
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CROSS REF NO: 0100 
MODULE LOC.: 7PC2 
SCHEMATIC NO: 44688186 

PART NO. 44688967 
REV. A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

· MODULE INPUTS 

SOURCE 

0300/7PC3 
0300/7PC3 
03C0/7PC3 
0300/7PC3 
0800/ 8PC1 
03D0/7PC3 
0600/6PC1 
0300/7PC3 

. 0300/7PC3 
0800/8PC1 
0800/8PC1 
0800/8PC1 
0800/8PC1 
0800/8PC1 
080D/8PC1 .. 
0800/8PC1 
0800/8PC1 
0800/8PC1 
.0300/7PC3 
0600/b_PC1 
0300/7PC3 
0300/7PC3 
0300/7PC3 
0500/5PCX 
3100/3A01 
0300/7PC3 
·0300/7PC3 
0300/7PC3 
0300/7PC3 
0300/7PC3 
0300/7PC3 
0300/7PC3· 
0500/5PCX 
0300/7PC3 
0300/7PC3 
0300/7PC3 
3100/3A01 
0~00/7PC1 
03"0017PC3 
0300/7PC3 

SIGNAL NAME 

12V FLT<-> 
bl PI < + > I 8L P I C - > 
BAND MOTOR FLTC-> 
BAND UP(+) 
BUFFER CLEAR<~> 
CE FAULT(+) 
CLR SW<-> 
COMP PITCH<-> 
CONTROLLER RESET<-> 
DATA 1(+) 
DATA 2C+) 
DATA 3(+) 
DATA 4(+) 
DA.i A SC+> 
DATA bC+) 
DATA 7(+) 
DATA 8C+) ·_ 
DATA STROBE(+) 
FLT RESET<-> 
FORMS RELEASE<-> 
FUSE FL TC-> 

... 

GATE COVER STATUS<-> 
GATE OPEN/BAND COVERC+> 
GND 
GND 
H END STOP FLTC-> 
H POS FDBK ACT<+> 
H STB LT C-> 
H STB RT C-> 
H SW FLT<-> 
HME FLT<-> 
HMR FLT<-> 
HMR ON/SV FAIL<-> 
HOME FLT<~) 
HOME PULSE<-> 
!NH<-> 
LOAD EVFU SW C-> 
ON/OFF LINE SWC-> 
OOP(-), 
PAP RUNAWAY FAULT<-> 

11°12 

MODULE 
CROSS REF NO. 

0111/P1-50 
0112/P1-58 
0111/Pl.-54 
0114/P1-32 
010b/P1- 47 
0107/P1-38 
0115/P1-92 
0114/P1-40 
0107/P1-78 

. 0101/P1-45 
0101/01-43 
0101/P1-41 
0101/P1- 39 
01D1/P1-37 
-·01011P1~3s ·. 
0101/P1-27 
0101/P1-21· 
0106/P1-29 
0119/P1-86 
D112/P1-93 
0111/P1-48 
0117/P1-68 
0114/P1-36 
0119/P2-20 
0115/P3-26 
0111/P1-64 
0114/Pl-24 
0114/Pl-28 
0114/Pl-26 
0111/P1;..56 
0111/Pla-52 
0111/Pl-66 
0119/P2-19 
0111/Pl-62 
D120/P1-42 
0107/Pla-90 
0115/P3-25 
0115/Pl-96 
0114/Pl-72 
0117/P1-46 



CROSS REF NO: 0100 
MODULE Loe.: 7PC2 
SCHEMATIC NO: 44688186 

PART NO. 44688967 
REV. A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE INPUTS <Cont) 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO. 

ObOO/bPC1 PAPER STEP SW<-> 0115/P1-b7 
Ob00/6PC1 PL-O<-> 0112/P1-89 
Db00/6PC1 PL-1<-> 0112/P1~87 
ObOO/bPC1 PL-2<-> 0112/P1-85 
ObOO/bPC1 PL-3< -> 0112/P1-83 
ObOO/bPC1 PL-4(-) 0112/P1-81 
0600/6PC1 PL-5( -> 0112/P1-79 
0300/7PC3 PMV CLR<-> 0112/P1-10 
0300-7PC3 PRINT INHIBIT ( -) 0117/P1-82 
3100/3A01 RDR STB<-> 011b/P3-19 · 
3100/3AO:L 

. -

RDR1<-> 011b/P3-15 
3100/3A01 RDR2C-> 011b/P3-14 
3100/3A01 RDR3C-> 0116/P3-1b 
3100/3A01- R DR 4 C'-> 011b/P3~13 
3100/3AD1 RDRSC-> 01,1'b/P3-17 
3100/ 3A01 RD.Rb<-> 0116/P3-12 
3100/3A01 RDR7C-) 0116/P3-8 
3100/ 3A01 RDR8 C-) · 011b/P3-5 
3100/3A01 RDR9C-> 011b/P3-9 
31.D0/ 3A01 RDR10C-> 011b/P3-4 
3100/·3A01 RDR11C-) 011.6/P 3-10 
3100/ 3A01 RDR:L2<-> 011b/P3-3 
0300/7PC3 RIB MOT FLT<-> 0111/P1-b0 
0300/7PC3 RIBBON FOLD<-> 0112/P1-7b 
Ob00/6PC1 SINGLE CYCLE<-> 0115/P1-77 
0300/7PC3 SS P < -> 0120/P1-44 
0300/7P(3 STACKER RDYC+) 0111/P1-74 
ObOO/bPC1 TEST MODE SWC-> 0115/P1-75 
DbOO/bPC1 TOF SW<-> 0115/P1-73 
0300/7PC.3 V CK STB <-> 0112/PJ.-18 
0300/7PC3 V SiB <-> 0114/P1-14 · 
0800/8PC1 VERTICAL FORMAT(+) 0101/P1-23 

11-13 



CROSS REF NO: 0100 
MODULE Loe.: 7PC2 
SCHEMATIC NO: 44688186 

PART NO. 44bB89b7 
REV. A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS 

MODULE 
CROSS REF NO. 

0121-P2-26 
0121-P1-78 
0121-P1-80 
0117/P3-1 
0117/P3-2 
0117/P3-20 
0108/P1-6 
0113/P1-15 
0110/Pl.-94 · 
D114/P1-30 

·0117/P1-5 
0108/Pl.-8 
0113/P2-15 
0118/P2-23 
0111/ft1-51 
0111/P1-61 

· 0111/P·l.-55 
0111/P1-65 
0111/Pl.--53 
0111/P1-b·a 
0111/P1-59 
0111/PJ.•57 
0110/P1-25 
0105/P1-49 
0104/P1-33 
0104/P:L-31 
0119/P2-21 
0119/P2-22 
0119/P2-2 
0119/P2-14 
0120/P2-4 
01141?1-22 
0114/P:L-20 
0120/P2-3 
0212/P2-S 
D121/P2-7 
0121/P2-9 
0121/P2-11 
Dl.10/P1-70 

SIGNAL NAME 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
0.53 HZ CLOCKC+) 
96 CHARC+) 
ALARM LAMPC-> 
BMC C-> 
BOTTOM OF FORM(+) 
CLK 1 MHZ C +) 
CLR SRC-> 
CMPC-> 
CP1C+) 
CP2C+) 
CP 4 C + > 
CP8C+) 
CP10C+) 
CP20C+) 
CP40C+) 
CP80C+> 
CPC+)/PE CLRC+) 
DEMANDC+> 
EVFU INSTALLED<-> 
EVFU VERIFVC-> 
FLT RST<-> 
GND 
GND 
GND 
GND. 
H ADVC-) 
H DIR RTC-) 
HD CLK <-> 
HEP 1C-> 
HEP 2C-) 
HEP 3C-) 
HEP 4C-) 
HI SLEWC-> 

11-14 

DEST !NATION 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
0300/7PC3 
0800/8Pt1 
0900/?PC1 
0300/7PC3 
o 800/ 8PC:L 
03.00/7PC3 · 
0500/5PCX 
0500/SPCX 
0600/6PC1 
0600/6PC1 
06.00/6PC1 . 
0600/6PC1 
0600/6PC1 
0600/bPC1 
0600/bPC1 
0600/6PC1 
0800/8PC1 
0800/!PC1 
0800/8PC1 
D800/8PC1 

. 0500/5PCX 
0500/SPCX 
0500/5PCX 
0500/SPCX 
0500/SPCX 
0300/7PC3 
0300/7PC3 
0500/SPCX 
0500/SPCX 
OSOOi5PCX 
0500/5PCX 
0500/SPCX 
03DD/7PC3 



CROSS REF NO: 0100 
MODULE LOC.: 7PC2 
SCHEMATIC NO: 44688186 

PART NO. 44688967 
REV. A 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS <Cont) 

MODULE 
CROSS REF NO •. 

0114/Pl-34 
0119/Pl-84 
0110/Pl-19 
0110/Pl-17 
0107/P2-25 
0110/Pl-13 
0110/Pl-95 
0110/.P 1-9 
0117/P3-21 
0117/P3-23 

. 0110/Pl-91 
0110/Pl-11 
0113/P2-16 
0118/P2-24 
-0119/Pl-88 
0119/P2-13 
0119/P2-17 
011'i/P2-1 
0110/Pl-71 
0110/P1-69 
0110/P1-7 
0114/Pl-16 
0114./Pl-12 
0117/P3-7 
0117/P3-11 
D117/P3-24 
0117/P3-22 
0117/P3-6 
D117/P3-18 
D119/P2-18 
0121/P2-12 
0121/P2-10 
D121/P2-8 
D121/P2-6 

SIGNAL NAME 

HME<+> 
HMR ON/SV FAIL<-> 
IDENT 0( +) 
IDENT 1(+) 
INH <-> 
ON LINE ( + > 
ON LINE LAMP<-> 
PAPER MOVING(+) 
RDR LD ED ( -> 
RDR MOT ON<->· 
READY LAMP<-> 
READY(+) 
RTN 
RTN 
SR HD<-> 
S:R HD<-> 
SR STEP 1<-> 
SR STEP 2<-.;..> 
TEST MODE LAMP<-> 
TOF LAMP<-> 
TOP OF FORM(+) 
V ADV<-> 
V ALIGN<-> 
sv (+) 

sv ( +) 

SV C +) 
SV ( +) 

GND 
GND 
GND 
GND 
GND 
GND 
GND -

11-15 

DESTINATION 

0300/7PC'3 
0300/7PC3 
0800/8PC1 
0800/8PC1 
0500/5PCX 
0800/8PC1 
0900/7PC1 
0800/8PC1 
3100/3A01 
3100/3A01 
0900/7PC1 
0800/8PC1 
0500/5PCX 
0500/5PCX 
0300/7PC3 . 
0500/5PCX 

.0500/5PCX 
0500/5PCX 
0600/bPC1 
0900/7PC1 
0800/8PC1 
0300/7PC3 
0300/7PC3 
3101 
3101 
3101 
3101 
3101 
3101 
DSOO,SPCX 
osoo,sPcx 
osoo,sPcx 
asoo,sPcx 
n·sao, sPcx 
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