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SECTION I 
INTRODUCTION 

This manual describes the Model lOlA printer, manufactured by Centronics 
Data Computer Corporation. It provides general information, detailed theory of 
operation and maintenance information enabling field service personnel to main­
tain the printer. For serial input or other detailed interface information, a 
separate document for each interface is published for your reference. 

pose. 
The manual is grouped into eight sections, each with its specific pur-

Section I - INTRODUCTION~ introduces the reader to the scope and 
content of the manual, and provides the reader with 
a general description of the printer. 

Section 2 & 3 - INSTALLATION & OPERATION, contains additional in­
stallation and operation data not included in the 
Operators Manual. 

Section 4 -

Section 5 -

Section 6 -

Section 7 -

Section 8 -

THEORY OF OPERATION, contains a detailed description 
of each major operation performed by the printer 
electronics, including flow chart, timing diagrams 
and circuit diagrams. 

REMOVAL, REPLACEMENT AND ADJUSTMENT PROCEDURES, includes 
step-by-step removal and replacement proc~dures for all 
major assemblies and sub-assemblies in the printer. 

MAINTENANCE, includes preventive maintenance procedures, 
and recommended spare parts list. 

ELECTRICAL DRAWINGS AND LIST OF MATERIALS, contains a 
complete set of schematic, wiring and component board 
layout diagrams and their associated list of materials 
for the electrical portion of the printer. 

MECHANICAL DRAWINGS AND PARTS LISTS, includes all 
printer assembly drawings and their associated part 
lists for the mechanical portion of the printer. 
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At the end of the manual are several appendices which include a g'lossClry 
of signal mnemonics, standard 9 x 7 character set, and parallel interface spec­
ifications. 

1.1 GENERAL DESCRIPTION JFigure 1-1) 

The Model lOlA printer is a medium speed impact printer which uses a 
9 x 7 dot matrix for character generation. 

Figure 1-1. MODEL lOlA PRINTER (FRONT COVER REMOVED) 

The unit prints at a rate of 165 characters per second with an average 
speed of 132 characters per second (including the return time for the printing 
head). The printer 1s capable of printing 1~12 columns, with paper width varying 
from 4 inches to 14-7/8 1nches. The unit uses sprocket-fed paper w1th 6 lines 
to the inch vert1cally and 10 characters per inch horizontally. The printer 
does not require special paper and can produce an original plus four copies. 
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1.2 bOGIC FLOW DIAGRAM (Figure 1-2) 

The 132-character input buffer can receive parallel data at a rate of 
up to 75,000 characters per second. If the input device transmits serial data 
(100-9600 Baud), then an optional RS232 interface is required to'assemble the 
serial data, then transfer it in parallel to the input buffer in the printer. 

PARALLEL INPUT (STANDARD) 

RATE = 75,000 CHARACTERS PER SECOND 
MARK = BINARY 1 = +2.4 to 5.5 VOLTS 
SPACE = BINARY 0 = 0 TO +0.4 VOLT 

DATA STROBE~ 

ACKNOWLEDGE ~ 

RS232 SERIAL INPUT (OPTIONAL) 

BAUD RATE = 100-9600 
START PULSE = ONE BIT TIME 
STOP PULSE = MIN. OF ONE BIT TIME 
MARK = BINARY 1 = -3 TO -27 VOLTS 
SPACE = BINARY 0 = +3 TO +27 VOLTS 

1. PRINT COMMAND 
(CR OR LAST CHAR.) 

2. PAPER MOVEMENT 
(LF, VT, FF) 

3. SPECIAL FUNCTIONS 
(BELL, DELETE, EXP. 
CHAR, SELECT, DESELECT) 

Figure 1-2. BASIC BLOCK DIAGRAM 

HEAD MOTION 
CONTROL 

PAPER MOTION 
CONTROL 

TIMING 

Once a line of printable characters is stored in the buffer, head 
motion is initiated by activat1ng the forward clutch, causing the print head 
to move from left to right across the paper. With the head in motion, data is 
transmitted from the buffer to the character generator. From there, character 
write pulses are sent to the driver circuits, which energize the print head 
solenoids causing the print wires to form the characters on the paper. 

Paper movement is initiated by a line feed, vertical tab and form feed 
function. The Vertical Format Unit (VFU) tape reader provides vertical tab 
and top of form spacing control by means of a perforated paper tape. 

In addition, the printer recognizes the following special control codes: 
bell, delete, select~ de-select and elongated character, as described in 
Section 1.3.3. 
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1.3 PRINTER OPERATION 

Basically, all printer functions can be grouped into one of the follo\«Iing 
three categories: 1) character printing, 2) paper movement, and 3) other aux·· 
iliary functions such as printer select/deselect, delete, etc. 

1.3.1 CHARACTER PRINTING (Figures 1-3, 1-4) 

The print head (Figure 1-3) consists of the jewel, casting and seven 
solenoids with attached print wires. The seven print solenoids and their attached 
print wires are arranged radially around the print head. The free ends of thE! 
print wires pass through a wire guide at the front of the print head, which pro­
perly spaces the wires so that the correct wtre passes through the correct hole 
in the print jewel. 

JEWEL 

<-----A _----I 

Figure 1-3. PRINT HEAD COMPONENTS Figure 1-4. PRINTING THE LETTER (H) 
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A small aluminum carriage supports the print head assembly. During 
printing operation, the carriage travels along the print line from left to 
right. Printing is accomplished by selectively firing the print wires as 
the print head moves from left to right across the print line. Printing im­
pulses energize the print solenoids and drive the print wires against the 
ribbon, paper and platen to form the characters in a dot matrix pattern. When 
the solenoids are de-energized, the wires are withdrawn so they are flush with 
the surface of the jewel. Each solenoid can fire independently up to five 
times for anyone character. Figure 1-4 shows an example of the dot matrix 
forming the letter H. All character formations in the standard 9 x 7 dot matrix 
are shown in Appendix B. 

Printing action is initiated when the input buffer has been filled or 
a carriage return (CR) code has been received. The print head then sweeps 
across the page until a CR command is decoded at the buffer output or the head 
reaches the 132-column limit (right) switch. At this time, the print head re­
turns to the left margin and an automatic line feed is performed. As an option, 
the automatic line feed can be disabled. 

1.3.2 PAPER MOVEMENT (Figure 1-5) 

Paper can be moved manually by rotating the platen knob or automatically 
by any of three paper movement commands: line feed, vertical tab and form feed. 

PAPER 
ADVANCE 

Figure 1-5. PAPER MOVEMENT MECHANISM 
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A small independent motor not shown in Figure 1-5, provides the powe,r 
necessary to move the sprocket-feed tractors which control paper movement. 
To move the paper, the printer electronics activates a line feed solenoid 
which activates a clutch that mechanically 'links the motor to the sprocket­
feed tractors. 

To initiate a single line feed, the form feed solenoid is energized 
for 15 milliseconds. For paper slewing, a dc level is applied to the form 
feed solenoid allowing paper to advance unt'il the Vertical Format Unit (VFU) 
deactivates the level. Upon completion of the line feed command, a 60-90 
milJis~cond delay is generated. This allows the clutch Ipawl and clutch 
mechanism to return home before another line feed is allowed. 

To initiate a single line feed, the' form feed solenoid is energized 
for 15 milliseconds. For paper slewing, a dc level is applied to the form 
feed solenoid allowing paper to advance until the Vertical Format Unit (VFU) 
deactivates the level. 

The VFU is controlled by a paper tape, which uses one track for 
top of form indication and one track for vertical tab. The movement of 
the paper tape is caused by direct mechanical linkage to the gear train 
which drives the paper feed tractors. 

When the printer runs out of paper, a sensing switch activates a 
two-second audible tone in a speaker locate,d at the rear. The printer also 
stops printing and lights the PAPER EMPTY light on the control panel. 

1.3.3 SPECIAL FUNCTIONS 

In addition to the printable characters shown in Appendix B, the 
printer can recognize the following special functions: 

Carriage return (Octal 015) - Initiates the printing of a line. 

Form Feed (Octal 014) - Moves the paper until the next hole in Tape 
Reader Channel 7 is reached. 

Vertical Tab (Octal 013) - Moves the paper until the next hole in Tape 
Reader Channel 5 is reached. 

Line Feed (Octal 012) - Advances the paper one line. 

Delete (Octal 177) - Initializes the printer electronics and clears the 
buffer. 

Bell (Octal 007) - Generates a two-second audible tone in the speakelr 
at the rear of the printer. 

Select (Octal 021) - Allows printer to receive data, same as activating 
SELECT switch. 

De-Select (Octal 023) - Inhibits printer from receiving data, same as 
deactivating SELECT switch. 
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1.4 PHYSICAL DESCRIPTION (Figures 1-6 through 1-9) 

The printer is approximately 11-~1I high, 20" deep, 27-3/4" wide and 
weighs approximately 118 pounds. The referenced figures contain different 
photographic views of the printer taken with the covers removed. Each major 
printer assembly is located on these figures and identified in the table below 
the photo. 

1.5 SYSTEM CHARACTERISTICS 

Table 1-1 summarizes the major characteristics of the Model lOlA printer: 

Table 1-1 
Model lOlA Characteristics 

Printing Rate - Characters 
Lines 

Transmission Rate - Serial 
Parallel 

Data Input 

Character Structure 

Input Language 

Paper Requirements 

Paper Feed 

Switch Controls 

Indicators 

Manual Controls 

Character Buffer 

Printing Structure 

Dimensions 

(cont'd next page) 

165 characters per second 
60 lines per minute (132 character line) 
200 lines per minute (20-30 characters) 

100 to 9600 baud (with Serial option) 
Up to 75,000 characters per second 

Parallel (Serial option available) 

9 x 7 dot matrix - 10 point type equivalent 

USASCII - 64 characters printed 

Standard sprocketed paper, original and up 
to four carbon copies 

Pin Feed, adjustable from 4" to 14-7/8" 
width 

ON/OFF, SELECT, TOP OF FORM, FORMS OVERRIDE, 
LINE FEED 

PAPER OUT, ON/OFF, SELECT 

Forms Thickness, Paper Advance Knob 

132 character buffer (1 line) 

132 characters per line, 6 lines per inch 

11-~1I high, 20 11 deep, 27-3/4 11 wide 
(weight 118 pounds) 
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Table 1-1 
Model lOlA Characteristics 

Special Interface Options Special interfaces to popular computers -
communications options 

Temperature Operating: 400 to 1000 F 
Storage: -400 to 1600 F 

Humidity (%RH) Operating: 
Storage: 

5 to 90% (no condensation) 
o to 95% 

Electircal Requirements 

1.5.1 STANDARD FEATURES 

Standa.rd: 117 VAC ±10% 60 Hz or, 
117/234 VAC t10%, 50 Hz 

The following is a list of standard features in the Model lOlA printer: 

• Vertical format control using two channel paper tape loop (one channel 
for vertical tab, the other for form feed control). 

• Audio alarm buzzer generates two-second audible tone whenever paper run$ 
out or Bell code (octal 007) is received by printer. 

• Elongated boldface characters on a line,-by--line basis, initiated by an 
octal 016 code. 

• Paper runaway inhibit usually set to six seconds which is approximately 
1~ forms. 

• Gated strobe pulse (data input) prevents a new character from being 
accepted until the previous character has been acknowledged. 

• Separate prime line and fault line to interface connector. 

• Remote printer select (octal 021) and de-select (octal 023). 

• Parallel interface accorrmodating data input up to 75,000 characters per 
second. 

• Automatic line feed following carriage return. 

• Fixed vertical spacing of 6 lines per inch and fixed horizontal spacing 
of 10 characters per inch. 
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1. Print Head Assembly 
2. Carriage 
3. Form Feed Mechanism 

5 

4. VFU Tape Reader 7. Spring Drum 10. Timing Fence 
5. Pin Feed Mechanisms 8. Platen Knob 11. Main Drive Belt 
6. Ribbon Feed Mechanism 9. Damper 

Figure 1-6. LEFT FRONT VIEW OF lOlA PRINTER 
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(NOT ON 101) 

1. Operator Control Panel 5. Optical Pick-Up 
2. Form Feed Motor 6. Optic Bundle 

9. Penetration Control Knob 
10. Forward Clutch 

3. Video Amplifier and Cable Assembly 7. Ribbon Cable 11. Main Pulley and Drive Belt 
4. Light Source 8. Power Driver Board 12. Reverse Clutch 

Figure 1-7. RIGHTjRONT VIEW OF lOlA PRINTER 

13. Cooling Fan 
14. Ribbon Feed 

Mechanism 
15. Line Feed 
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1. Electronics Cavity 4. +5VDC Power Supply 7. Input Connector 10. Fuses 
2. Electronic Card 1 5. ±12VDC Power Supply 8. Speaker 11. In-Line Fuse 

:::0 3. Electronic Card 2 6. +30 Volt Power SupplJ 9. AC Power Input CD 
< . 
('"') l:":~~re 1-8. REAR VIE~r Co:" ::1 ~ ';RINTER 
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1. Main Motor 4. Electronics Connector 7. Ribbon Reversing Rod 
2. Motor Starting Capacitor 5. Power Transformer 8. Ribbon Drive Rod 
3. AC Power Connector 6. Power Distribution 

Figure 1-9. REAR VIEW (lOlA ELECTRONICS CAVITY REMOVED) 



1.5.2 OPTIONAL FEATURES 

The following is a list of optional features available in the Model 
lOlA printer: 

• Foreign and other character sets. 

• Communications and popular computer interfaces 

• Automatic motor control (eliminates stand-by noise). 

• Serial interface from 100 to 9600 BAUD data input transmission rate . 

• Selectable single character elongation within a line. 

• Elapsed-time indicator for recording printing time. 

• Expanded character sets up to 128 characters. 
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SECTIONS 2 AND 3 
INSTALLATION AND OPERATION 

A separate operators manual contains most of the installation, set­
up and operating procedures for the Model lOlA printer. This operators man­
ual should be referred to during normal printer installation and operation. 

Included on the following pages is additional information not contained 
in the operators manual. 

2.1 SITE PREPARATION (Figure 2-1) 

A line drawing of the printer dimensions is shown in Figure 2-1. As 
shown in this drawing, the width of the installation site must take into 
account the side covers in an opened position. 

WEIGHT: 118 POUNDS 

Figure 2-1. PRINTER DIMENSIONS 
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Enviromenta1 and electrical requirements at the installation site are 
as follows: 

Temperature: 40° to 100° F (Operating) 
-40° to 1600 F (Storage) 

Humidity: 5% to 90% (no condensation) - Operating 
0% to 95% - Storage 

Electrical: 117 VAC t10%~ 60 Hz, 5 amps 
117/234 VAC ±10%, 50 Hz, 5 amps 

2.2 SHIPPING CRATE 

The printer is shipped in a crate approximately 20 inches high, 27 
inches deep and 32 inches wide. The crate is made of weatherized, triple­
walled cardboard· When properly strapped, the packing crate and printer is 
capable of fork lift operation with a seven-high stacking capability. 

Shipped with the printer are the following items: 

(1) 

(2) 

(3) 

(4) 

(5) 

If a special fnterface is used, the interface card is included 
with the printer. For certain interfaces such as the RS232, a 
special cable is also shipped. Ca,bling requirements for the 
standard parallel interface are defined in Appendix C. 

A standard vertical format paper tape providing six line feeds 
(one inch) for each vertical tab and 66 line feeds (11 inches) 
for each form feed code. This tape is a part of the Vertical 
Format Unit. Refer to the Operat()rs Manual for duplicating the 
existing tape, or if a different format is desired, for generating 
a new tape. 

Documentation - All documentation describing that particular 
printer is included in a plastic bag under the printer. This doc­
umentation includes a technical manual for the printer and any 
optional interface, and a notice of all approved changes incor­
porated in the printer but not documented in the manual. Please 
keep this documentation with the printer at all times so that 
accurate information will be ava1'lable for troubleshooting purpOSE!S. 

Pin Feed Knobs - These knobs are contained in a small plastic bag 
stapled to the guide bar for the pin feed unit. 

Print Sample - A sample printout from that particular printer is 
included in the upper paper pan. 

(6) Unpacking/Repacking and Set-up Instruction Sheet. 

Shipped in a separate container is the paper guide and stacker assembly. 
Installation instructions for this assembly arl~ included with the assembly and 
also in Section 2.3. 
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2.3 PAPER GUIDE AND STACKER ASSEMBLY (#527001001) 

ASSEMBLY INSTRUCTIONS 

Attach paper guide and stacker assembly (one piece) to the back. top of printer 
by first removing two screws from the left and right side, and install using a 
flat bladed screwdriver. Make sure rounded paper guides rest on top of printer 
~n front of paper feed opening. 

ROUNDED 
PAPER GUIDES 

STACKER 
TRAY 

PRINTER STAND OPERATION 

TABLE TOP OPERATION 
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SECTION 4 
THEORY OF OPERATION 

4.1 INTRODUCTION (Figures 4-1 and 4-2) 

This section on the theory of operation contains a detailed description 
of each major function performed by the Model lOlA printer electronics. 
Throughout this section, reference is made to the schematic diagrams contained 
in Section 7. The section is organized as follows: 

Paragraph 4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 

Basic Timing 
Initializing the Printer 
Load i ng Da ta 
Character Printing 
Paper Movement 
Special Functions 
Power Supplies 

A basic block diagram of the lOlA printer and a flow chart of the over­
all printer operation are contained in Figures 4-1 and 4-2. 

-, 
I 
I 
: e_ r---------? 
:~I!~Ji~~ ::~ ~~~i~~:~E I 
: ~/ L---ri---l 
I ,J lJ 

I ,,/ DATAl-DATA8 

~~~~~~~~~ : PAR~[L IfWVT DATA {8 BITS} & DATA STROBE 

I 
I 
I 
I 
I 
I 
I 
~--------------------------------------IIIII 
I 

_J 

IICARD.Z 

_CARD'l 

Figure 4-1. MODEL lOlA FUNCTIONAL BLOCK DIAGRAM 

4-1 

DRIVER 
CIRCUITS 

TO PRINT HEAD 
SOLENOIDS 

___ TO FWD. CLUTCH 

-- TO REV. CLUTCH 

-- TO LINE FEED 
SOLENOID 
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INITIALIZE 

LOAD 
DATA 

PRINT 
CHARACTERS 

NO 

Figure 4-2. FUNCTIONAL FLOW CHART 

4-2 

PRINT 
COMMIIND 

PAPER 
MOVEMENT 

SPECIAL 
FUNCTIONS 
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The block diagram is arranged to show signal flow between major electrical 
assemblies within the printer. The flow chart briefly describes all major 
operations performed by the printer, such as initializing, loading data, 
printing characters, paper movement and special functions. 

4.2 BASIC TIMING (See Figure 4-3) 

The basic timing clock (OS"C) for the printer electronics is derived from 
a 100 KHz oscillator MElD. Capacitor C4 controls the frequency. Signal OSC is 
inverted to generate OSCXT for the interface connector and the optional interface 
board. Signal OSC is used on Card #1, si'gnal OSC' is used on Card #1 and #2. 

I-~~--------------l 

I I 
I +5V ~~IME I 
I C4 CKT. I 

0.005 uf 

I 
I 
I 
I 
I 
I 

1 

2 

4 3 

MEIO 
(100 KHz) 

6 

6 

3 4 

OSCXT 

ascI 

I 
P5 

I 
I TO BUSY. F F & I L_, __ __________ ~C~. __ .J 

Figure 4-3. BASIC TIMING CIRCUIT 

4.3 INITIALIZING THE PRINTER 

TO 
INTERFACE 
CONNECTOR 

TO 
CARD #2 

Before the printer can accept input data, it must first be PRIME'd 
and SELECT'ed. The prime operation initializes the printer logic to a ready 
state:--The!Select operation after causing a prime condition, resets the busy 
line to the interface connector and makes the printer ready to receive data. 
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4.3.1 PRIME CIRCUIT (Figure 4-4, Timing; Figure 4-5, Circuit) 

The prime circuit which is used to initialize the printer electronics, 
can be activated by anyone of the following clonditions: 

a. Power-up, 
b. Selecting the printer, 
c. End of a line of print, 
d. Input delete code, 
e. INPUT PRIME signal at the interface connector. 

The prime circuit resets the printer logic, clears the buffer, and places 
a dummy character in the first character position in the buffer. A timing dia­
gram of the prime timing is shown in Figure 4-4. 

PRIME ------C---..... -_-_-_:::::_3_m_s_, _____ ..... 1 
... -----t11- . 

_ --1 1~10 MS 

OSC ~ 

DMC--..... L __ --f r 
t~~--------,--------------~· 

CLKTB ~ 

DSB -------It \ .... ----.-----... L 

Figure 4-4. PRIME TIMING 

During a prime condition, signal PRIME goes low, resetting the TIMe 
flip-flop. The low DMC then allows the OSC __ ' clock to generate CLKTB pulses 
for the buffer. At the same time, the low PRiME signa~erates a high SCRL 
signal which disables the buffer input and allows the ~ pulses to clock 
ZEROS into the buffer. 

Since the PRIME and DMC flip-flops are both activated on the low-gotng 
edge of OSC, the DMC flip-flop remains set fClr one clock time after PRIME is 
reset. During the clock interval in which PF~ and DMC are both active, DS8 
goes high and a ONE is clocked into bit B of the buffer forming the "dummy" 
character. 
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FROM 
FWD. & REV. DRIVE 
CLUTCH CKT. 
CARD #2 

FROM 
SELECT CKT. 
CARD #2 

I ;;;;E-z.;R -, 
I BOARD I 

J4 J5 
iiWtii'"iiRiME r7l r::'1 
FROM INTERFACE ~----
CONNECTOR I I 

I I 
I I 
L __ -...J 

r---~-----------------------------------I 
CARD #l • 

I I 
P5 

20r------------......, 

SIT 
10 

C29 

+5V 

R57 

!OV 

CIP 10 

FROM 
FUNCTION 
DECODER 

MEl7 
ONE 
SHOT 
~3 msec 

74123 

11 

R20 

+5V 

Q 12 

PRIME 
'------IK ClR Q 13 

PRIME 

I 
I 
I 
I 

P.5 

I 
P.5 

TO 
DATA 
INPUT 
CKT. 

1. J7 

!..1-----1.!:.I---

--- rrt----I~ ---

C11 RIg 

PWR PRIME 1 
L-_P_WR_PR_IM_E _______________________________ P_WR_PR_IM_E ___ -I: ~RD#2 

m I 
I 

L _______________________________________ J 

r--------------------------, 
I CARD U2 I 

13~--------.., 

16 

I 
I 

OSC' 

7 J 

MEg 
(7473J 

elK 

ClR Q 8 DMC 
6 

SCRl 
~---_TD 

DATA 
INPUT 
CKT. 

I 
I 

12 ClKTB TO I 
~~~~T I 
CKT. 

L __________________________ ~ 

Figure 4-5. PRIME CIRCUIT 
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The following paragraphs describe the several conditions which can cause 
a prime operation. 

1) Power Turn-on - When the printer is first turned on, capacitors C11 
and C13 are both discharged and signal PWR PRIME is held low, causing 
a power prime condition. PWR PRIME remains low until C13 charges to 
approximately +2V through R21. This generates a high at ME4-11 and 
a low at ME4-10. Before PWR PRIME can go high, it must first charge 
capacitor C11, which keeps PWR PRIME low an additional amount of 
time. The total duration of PWR' PRIME is approximately 100 milli­
seconds. 
Signal PWR PRIME ensures that the Select flip-flop and EOP latch are 
reset du ri ng power-up. Also for the dura ti on of PWR PRIME, 'the 
PRIME flip-flop is set causing a Prime condition in the printer. 

2) Selecting the Printer - When the SELECT switch on the fro~anel is 
pressed or a Select code (octal 021) is received, signal SEL goes 
low. RC network R57/C29 generates a pulse from this low-going SEL 
signal, which fires the PRMOS one-shot. This generates a 3 milli­
second pulse (PRMOS). PRMOS resets flip-flop ME22 causing PRIME. 
After the 3 millisecond PRMOS interval, the next osr sets ME22 ter­
minating the Prime condition. 

3) Terminating a Line of Characters - When the printer finishes printing 
a line of characters, signal CIP goes high, firing the PRMOS one-shot 
which causes a prime condition as described in (2) above. 

4) Detecting a Delete Code - Detection of a delete code (177) on the 
input data lines, fires the PRMOS one-shot causing a prime con­
dition as described in (2) above. 

5) Detecting a Remote Prime ~INPUT PRIM~ - When interface signal INPUT 
PRIME goes low, the low I ,a l' ows the next OSC pul se to reset the 
PRIME flip-flop causing a Prim~condition. When INPUT PRIME goes 
back high, the rising edge of IP triggers one shot PRMOS, extending 
the prime condition for an additional 3 milliseconds. 

4.3.2 SELECT CIRCUIT (Figure 4-6) 

Before it can receive data, the printer must first be selected. This 
can be done either by the SELECT switch on the front panel or by an octal 021 
code on the input data lines. 

The single-pole, double throw, pushbutton SELECT switch on the front panel 
is buffered by a latch flip-flop on Card #2. The low-going SELCLK signal gen­
erated by pressing and releasing the switch clocks flip-flop SEL set. Note that 
each power prime condition resets the SEL flip-flop so that the printer is in a 
de-select state when power is first applied. 
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:;;0 
m 
< Figure 4-6. SELECT CIRCUIT 



The printer can also be selected from a remote location by receiving 
an octal 021 code. While the Select code is on the data lines, REMSEL is low 
and SELCLK is high. At the end of the data strobe, REMSEL goes high and SELCLK 
goes low, clocking the SEL flip-flop. Because SEL is one of the constraints 
on the REMSEL decode, if the printer is already selected, the decoder is pre­
vented from generating REMSEL. As a result, consecutive select codes will 
leave the printer in the selected state. 

Similarly, the printer can be deselected either by again pressing the 
SELECT switch or an octal 023 code on the data lines. 

While the printer is deselected, the low SEL signal generates a busy 
condition and activates the FAULT line to the interface connector. When se­
lected, the high SEL signal causes a prime condition and lights the SELECT 
indicator on the operator panel. The select status of the printer can also 
be monitored by means of signal SLCT at the interface connector. 
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4.4 LOADING DATA 

4.4.1 GENERAL (Fi gure 4-7/4-8) 

The single line, l33-character buffer in the lOlA is capable of re­
ceiving parallel data at a rate of up to 75,000 characters per second. 

In general, the data transfer sequence consists of the input device 
placing the appropriate code on the data lines to the printer and then generat'jng 
a data strobe pulse. The printer, after a slight delay, responds with an ac­
knowledge pulse. Or if the received data caused a busy condition, the printer 
first activates the busy line for the duration of the busy condition and then 
responds with an acknowledge pulse. 

The diagram in Figure 4-7 shows the timing involved in transferring 
data, which does not cause a busy condition. 

PARALLEL DATA-.... ~~~~~~~~~~.~~----.------------
-l MNiS ~ -I MNiS 1-

DATA STROBE ---..... 1 P---------------,----------------------------
~I I 0.5 pS (MIN) r- 500 pS (MAX) 

CLKTB---.... p-------------------------------------------I 
I 
I 
I 
I 
I 

I ~------------.----------------------------SHIFT REGISTER _______ -_ .... _: ... 1= 350 nS (MAX) 
OUTPUT TRANSITION • 

ACKNOWLEDGE ---------...:..------------------------------....., .-
i:~ .. -------7 pS --------... I:-- 4 pS-4 

Figure 4-7. INPUT DATA TIMING - NO BUSY CONDITION 

4.4.2 DATA STROBE 

As shown in the timing diagram of Flgure 4-7, the data lines must be 
stable at least 0.5 usec before and after D TA STROBE, and the DATA STROBE 
pulse must be at least 0.5 usec wide. As a standard feature, the lOlA will not 
recognize a data strobe during the acknowledge delay interval. As an option, 
however, a non-gated data strobe is available. 
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I-;N~O;-I 
I BOARD I 

(SEE NOTE 1) 

J4 J6 

DATA 1 TO DATA 8 

DATA STROBE 

FROM INTERFACE CONNECTOR 

1. THE FOLLOWING TABLE CAN BE USED TO 
IDENTIFY THE INPUT DATA AND DATA 
STROBE PINS. 

.~ 

r------------~~~-l 

I FROM I 

r-----------------------l 
CARD 112 

~ ~ I 
~COOffi B I 

I 
ACKNOWLEDGE CKT. ~ E6 I 
MEl2, PIN 11 I 

I E4 4 

FUNCTIONT1
CLGT 

CARD #1 I I r CONNECTOR -, 
J5 BOARD 

I 
P6 

I 
I 
I 
I 

DATAl-? 

DATA 8 El4 

E12 <jf El3 

Otov 
FROM PiITME 
PRIME CKT. 
(CARD #1) 

I 
P5 80 P6 J5 80 J6 

DS1-7 ~ ~ 
>---~-------i •• -t~ 

I I 
L ________________ J 

(SEE I 
NOTE 1) J7 

~----iM 

I 1 12 
P7 'X)---. 

- DSTB 
M 

I I 
J7 P7 

~ DSl, 3, 5 

DS2. 4. 6 

DS7 

DSB 

CONNECTOR SIGNAL/PIN IDENTIFICATION I 
I 
I 
I 
I 
I 

CONNJPINS 

SIG. J4 J6 P6 SIG. P5 

DATA 1 18 V V DS1 3 
DATA 2 16 T T DS2 4 
DATA 3 17 U U DS3 6 
DATA 4 20 X X DS4 5 
DATA 5 15 S S DS5 7 
DATA 6 11 M M DS6 8 

DATA 7 19 W W DS7 -
DATA 8 12 N N DS8 -

Tim 21 y y 

STROBE 

CONNECTOR/PINS 

P6 J5 J6 J7 

- 3 - C 

- 4 - D 

- 6 - F 

- 5 - E 

- 7 - H 

- 8 - J 

L L 5 
E E 6 

P7 

C 

D 

F 

E 

H 

J 

5 

6 

FROM 
PRIME CKT. 
CARD #1 

FROM 
FWD. 80 REV. DRIVE 
CLUTCH CKT. 

TO 
CHAR. GEN. 
& 
FWD. & REV. 
DR I V E CLUTCH 
CKTS. 

I I L ______ ~ _______________ ~ 

Figure 4-8. DATA INPUT CIRCUIT 
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< 
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I 
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I 
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I 
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SHOT 
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II 
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}-..... -~ TO DATA 
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Figure 4-9. ACKNOWLEDGE CIRCUIT 

TO INTERFACE 
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4.4.3 ACKNOWLEDGE (Figure 4-9) 

The trailing edge of the gated data strobe (DSTB) triggers the AKDLY 
one-shot generating a 7 usec AKDLY pulse. This sets a latch (MEI2) which pre­
vents subsequent data strobes from being accepted. If the printer did not go 
busy as a result of the received data, the trailing edge of. AKDLY triggers the 
Acknowledge one-shot generating a 4 usec ACKNLG pulse to the interface connector. 
This ACKNLG pulse also resets the latch, allo\~ing the printer to receive the 
next DATA STROBE pulse. 

If the printer went busy as a result of the received data, the trailing 
edge of BUSY generates the ACKNLG pulse. 

4.4.4 BUSY TIMING (Figure 4-10, Timing; Figure 4-11, Circuit) 

The timing diagram in Figure 4-10 shows the interface timing involved 
in receiving any character that causes a busy condition in the printer. 

DATA .... 

____ 4 MNiS r- -1 ~MMS I-
DATA STROBE I -,----------'-------------' 

---.J I 0.5 J,LS (MIN) 
I ~500 J,LS (MAX) 

_____ ...... I~ ... ------SEE NOTE-----........ I 
BUSY - .... j ----------

I 
I 
I 

ACKNOWLEDGf----------------.--...... ,..-----I ~ 4 11 s ----+-1 

Note: 
Received Data Octal Code 

Bell 007 
Line Feed 012 
Vertical Tab 013 
Form Feed 014 
Carriage Return 015 
or 132nd char-
acter in a line. 
Delete 177 
Deselect 023 

Duration of Busy 

2 seconds 
75-105 msec 
300-310 msec 
3-3.5 sec 
6 msec per character plus 270 msec 
max. return time. 

3 msec 
Until printer is selected. 

Figure 4-10. INPUT DATA, CAUSING BUSY 
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A busy condition is developed by the a-input gate ME15 pin B. The out­
put of this gate is normally low when the printer ts not busy. and goes high 
when any of the following conditions occurs: 

1. The printer has been deselected (SEL is low); 
2. A prime condition is in progress (DMC is high); 
3. A printing operation is in progre$s em is low); 
4. A Carriage Return code has been received prior to the 132nd character 

in a line (ZBCR is low); 
5. The dummy character appears at thl~ Shift Register output (TBB is 

low) ; 
6. A paper movement operation such a$ line feed. form feed. or vertical 

tab is in progress (PM is low); 
7. A line feed operation has just been completed (DLYLF is low); 
B. A malfunction in the video circuit (LD is low). a Bell condition 

(BSP is low) or a Carriage Return code has been received (SCR is 
low). This causes ORBZ to go low. 

As soon as a busy condition is detected. the BUSY signal to the external 
connector goes high. The low-going OSC signa') clocks the output of gate ME15 
into flip-flop ME22. As a result. flip-flop ME22 delays the trailing edge of 
the BUSY signal to the interface connector by one clock interval after the busy 
state is terminated. 

Also. whenever a Form Feed (LFF) or VI~rtica1 Tab (LVT) code is receivE!d, 
signal SVFD goes high. immediately resetting flip-flop ME22. causing a BUSY 
signal. 

The trailing edge of BUSY generates a 4 usec Acknowledge pulse (ACKNLGi) 
to the interface connector, indicating that the operation is complete. 

4.4.5 CLOCKING INPUT DATA INTO THE BUFFER (Figure 4-7, 4-12) 

If the received data has a ONE in bit 6 or 7 (indicating a printable 
character), signal CLGT goes high allowing the gated data strobe DSTB to gen­
erate a CLKTB pulse. This clocks the received character (DS1-DSB) into the 
shift register. 

If the received character is a control code (ZERO in bits 6 and 7) other 
than a carri age return. then CLGT goes low i nhi bi ti ng CLKTB, and the character' 
is not clocked into the shift register. 

If a carriage return code (octal 015) is received and at least one 
printable character has been received for that line (ie .• First Character Clock 
FCCLK is set), then the CR code is stored in the shift register. 
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4.4.6 FUNCTION DECODER (Figure 4-12) 

Data inputs from the interface connector are first buffered and then 
applied to decoder gates. If a control code is detected, the decoder output 
causes the following action in the printer. 

Function 

1. Carriage Re­
turn 

2. Form Feed 

3. Vertical Tab 

4. Line Feed 

5. Delete 

6 . Bell 

7. Elongated 
Characters 

8. Select 

9. Deselect 

Printer Control Functions (Card 2) 

Octal 
Mnemonic Code 

~ 015 

REMSEL 

REMll 

014 

013 

012 

177 

007 

016 

021 
or 
023 

4-18 

Printer Action 

Sh'fft the buffer until dummy char­
acter appears at the output and print 
the line of characters. 

Move the paper until the next Top 
of Form hole in Channel 1 of the tape 
reader is detected. 

Move the paper until the next Vertical 
Tab hole in Channel 2 of the tape 
reader is reached. 

Advance the paper one line. 

Prime the printer electronics. 

Generate an audible tone, about two 
seconds in duration, in the speaker 
at the rear of the printer. 

Print the line of characters as 
elongated characters (double width). 

Select the printer. 

Deselect the printer. 
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4.5 CHARACTER PRINTING (Figure 4-13) 

When the dummy character appears at the shift register output (TB8), 
the logic activates an electromechanical clutch which causes the print head 
to move from left to right across the page. 

PRINT 

TO 1 VIDEO 

CLUTCH~ 

t [] 

TIMING 
FENCE 
t 

DCW TIMING 

PRINT SOLENOID DRIVE SIGNALS 

Figure 4-13. CHARACTER PRINTING BLOCK DIAGRAM 

As the print head carriage moves across the page, the timing fence 
(and light source) generate timing inputs to the video amplifier board. These 
timing signals are used by the logic to register the five full columns of dots 
in the printed character. 

The logic uses two ROM (Read-Only Memory) elements for each character 
set. One ROM defines the dot pattern for the five full-step columns, the 
other define$ the dot pattern for the four half-step columns in a 9 x 7 
matrix. These ROM outputs control seven driver circuits which activate the 
seven print head solenoidse 

This section describes the character printing operation as follows: 

Paragraph 4.5.1 
4.5.2 
4.5.3 
4.5.4 
4.5.5 
4.5.6 

Initiating the Printing Operation 
Print Head Motion 
Character Registration and Timing 
Character Generator (ROM) 
Print Head Operation 
Terminating the Printing Operation 

4.5.1 INITIATING THE PRINTING OPERATION (Figure 4-14) 

As data is received by the printer, the dummy character is shifted 
through the shift register. As the 132nd character is received, the dummy 
character appears at the shift register output. If a carriage return code 
(octal 015) is received before the 132nd character, this code generates ZBCR. 
This allows the OSC clock to generate ClKTB pulses, shifting the register 
until the dummy character appears at the output. A high T88 indicates dummy 
character. 
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When T88 goes high and the left limit switch is activated (RTPSW is 
high), a low CIP signal is generated. The low CIP signal gated by Delayed 
Clutch (DClT) and the -12V supply, controls a driver circuit (via the optional 
Motor Control circuit) on the power driver board, the output of which activates 
the forward clutch. 

limit switches are located at the right and left end of the printer. 
These switches (RTP switch on the left, EOP-switch on the right) are activated 
by a magnet mounted on the underside of the carriage mechanism. Actuation of 
the RTP switch indicates the carriage is at its leftmost position. Actuation 
of the EOP switch indicates the carriage is at its rightmost position. The 
output of these two switches are used to control the forward clutch-logic (~) 
and to detect failures in the video signal from the timing fence (lD). 

4.5.2 PRINT HEAD MOTION (Figure 4-14; Schematic - Section 7) 

Power for moving the print head from left to right across the page is 
transmitted from the main drive motor to an electromechanical clutch mechanism. 
The clutch is controlled by the CIP signal. ~ is gated with: (1) Delayed 
Clutch signal (DClT) to ensure that the print head rests at the left margin for 
at least 40 milliseconds before being reactivated; and (2) the -12V supply, to 
ensure that the -12V supply is on before activating the forward clutch. This 
gated CUP signal controls the forward clutch driver. 

The input to the power driver is normally low thereby causing the current 
flowing through R42 to be shunted through CR31 to ground. Diode CR30 offsets 
the diode drop of CR31. When the input signal goes active high, CR31 becomes 
back biased, causing current to flow through CR30, R49, and transistor Q29 and 
Q28 to saturate, and current to flow through Q29 and R41. The current flowing 
through Q28 also flows through and activates the forward clutch. The clutch 
current is limited by R40. 

When the clutch signal goes low, Q29 and Q28 turn off. Diode CR29 
provides a current path until the magnetic field of the forward clutch is 
dissipated. 

4.5.3 CHARACTER REGISTRATION AND TIMING (Figure 4-15, Timing; Figure 4-16, Circuit) 

As the print head assembly moves across the timing fence, the vertical 
slots on the timing fence interrupt light to the optical pick-up head, gen­
erating a video signal. The VIDEO AMP output then triggers the STROBE one-shot 
ME18 on the logic card, initiating the print timing shown in Figure 4-15. 

The STROBE one-shot is adjusted for 450 usec. The leading edge of STROBE 
also triggers a delay one-shot (ME32-4) adjusted for a 500 usec output pulse. 
The trailing edge of this pulse triggers the Delayed Strobe (DElSTB) one-shot 
which is adjusted to the same pulse width as' STROBE. In normal character print­
ing, STROBE is used for full-step timing and DELSTB for the half-step timing. 
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4.5.3.1 Video Amplifier (Figure 4-16) 

The circuit used to amplify the video signal generated by the timing 
fence is located on the video amplifier assembly board, contained on the print 
head carriage. . 

Referring to schematic drawing #63002319 in Section 7, the video amplifier 
consists of a high gain amplifier with positive feedback. When the photo cell 
is dark, no current flows through it and the base of Q1 is held at +5 volts 
through resistor R1. When Q1 is turned off, Q2 is turned on through resistors 
R2 and R7. Q2 being on also turns on Q3 through resistor R4. 

Because Q3 is on, the collector is held at approximately ground, thereby 
allowing the current to flow through R7 and holding Q2 on through the positive 
feedback. When the photo transistor detects light, current is allowed to flow 
throught it, thereby drawing current through transistor Q1 and resistor R2. 
Q1 then turns on and turns transistor Q2 off by shunting the current away from 
the base of Q2. When Q2 turns off, Q3 also turns off and the collector of Q3 
is held to +5 volts through R6. R7 serves to drive Q2 further into the cut-off 
region. Capacitors C1 and C2 are used for proper frequency response and noise 
suppression. Resistor R3 is used to prevent leakage by keeping Q2 from turning 
off. 

4.5.3.2 Timing Signals (Figure 4-15, Timing; Figure 4-16, Circuit) 

For normal character printing, five consecutive STROBE pulses are coun­
ted dow'n by the divide-by-six counter ME27. The counter outputs PWC1, 2 and 4 
are then decoded to generate timing outputs DCWO-DCW5. These timing intervals 
correspond to the five full-step columns in the character matrix. The quiescent 
state of this strobe counter is DCWO which corresponds to the space interval 
between characters. During DCWO, the STROBE input generates a CLKTB pulse ____ __ 
which clocks the next character to the output of the shift register. The DCW1-
DCWS timing outputs are used to address the appropriate column in the "full-step" 
ROM (character generator). 

During each video interval both a STROBE pulse and a DELSTB pulse of the 
same width is generated as -shown in Figure 4-15. During nonnal character printing 
(when D~ is high), four consecutive DElSTB inputs to counter ME24 generate timing 
outputs DCW01-DCW04. These four timing intervals correspond to the four additional 
("half-·step") columns in the 9 x 7 matrix. Timing signals (DCW01-DCW04) are used 
to address the appropriate column in the "half-step" ROM (character generator). 

During elongated character printing, the UCC latch is set allowing al­
ternate STROBE pulses to clock the strobe counter and alternate ECSTB~lses to 
clock the delayed strobe counter. As a result, timing outputs DCWI-DCW5 and 
DCWOI-DCW04 are twice as long during elongated character mode than during normal 
character mode. 

During the space interval between characters (DCWO), the delayed strobe 
counter is reset. 
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4.5.4 CHARACTER GENERATOR (ROM) - Figure 4-16 

The logic board can contain up to four ROM elements, depending on the 
selected character generating capabilities of that printer. The ROM's in 
element locations ME33 and ME35 each provide full-step outputs (i.e., columns 
1, 3, 5, 7, 9) for up to 64 characters. The ROM's in locations ME34 and ME36 
each provide half-step outputs (i.e., columns 2, 4, 6, 8) for up to 64 char­
acters. ME33 and 34 are used for the standard 64 character set, ME34 and 36 
are used for the optional character sets. 

Each ROM (Character Generator) element has three inputs (in addition 
to the input voltages): 

(1) The character address - The standard 64 character ROM's (ME33 and 
ME34) are addressed by TB1-TB5 (QHADD1-CHADD5) and TB7 (CHADD7). 
By using TB7 inverted as character address bit 6, lower case char·· 
acter codes are automatically printed as upper case characters 
(e.g., as upper case A - 100001, ,and a lower case a - 1100001, 
both apply the same character address to the ROM). In the optional 
ROM's (ME35 and ME36), character ,address bi t 6 is contro 11 ed by 
TB6. 

(2) Column Address - Timing outputs Di:W1-DCW5 specify the five IIfu11-
stepll columns in each 9 x 7 character matrix in ROM's ME33 and 
ME35. Timing output DCW01-DCW04 :specify the four Iha1f-step" 
columns in each 9 x 7 matrix in RaM's ME34 and ME36. 

(3) Timing - A low input to pin 28 of each ROM gates the 7-bit dot 
configuration of the addressed character and column to the out­
put of that ROM. For the full-step ROM's (ME33 and ME35), this 
timing input is STROBE ANDed with ROMTB8 or ROMTB8. For a stan­
dard 64-character configuration, ROMTB8 is always high allowing 
each STROBE pulse to gate the standard ROM output. The STROBE 
pulse provides the tim\ng input for gating the 7-bit dot pattern 
to the print head solenoids. 

For the half-step ROM's (ME34 and ME36), the timing input is ROME2 
ANDed with ROMTB8 or ROMTB8. For normal character printing, ROME2, 
is coincident with Delayed Strobe signal DELSTB This effective1yr 
interleaves the dot pattern from the half-step ROM's with the dot 
pattern from the full-step ROM's. 

For elongated character printing, ROME2 is coincident with each 
STROBE signal. This combined with the fact that the DCW timing 
signals are twice as long during elongated character mode, causes 
the printed character to be twice as wide as a normal character. 
An example of the character (Y), both in normal and elongated 
style, is shown in Figure 4-17. 
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Figure 4-17. NORMAL AND ELONGATED CHARACTERS 

The seven outputs from all four ROMls are wire ORed together and 
applied to the Power Driver board as signals CG1-CG7. 

4.5.5 PRINT HEAD OPERATION (Figures 4-18, 4-19) 

I 
10 
~ 
U 
c 

The print head is the deviCe used to print the characters. The head 
contains seven solenoids that move seven wires against the ribbon to form the 
column of dots on the paper. The position of these solenoids and the location 
of the wires in the head are shown in Figure 4-18. Solenoid #1 controls the 
top dot and solenoid #7 controls the bottom dot in a column. The wires come 
from each solenoid and are positioned at a jewel located at the end of the head. 
The length of these wires is approximately 3.5 inches and each wire requires 
about one ounce of force to begin its movement. The amount of force needed to 
move the wires 0.015 inch (i.e., the distance necessary to make a dot on the 
paper) ;s about 12 ounces. 

The total distance travelled by the wires is approximately 0.015-inch, 
but under normal operation, the end of the head is about 0.006 inch from the 
ribbon and paper. The reason for locating the wires closer than 0.015 inch from 
the paper, is to account for the amount of force absorbed by the ribbon and paper 
upon impact. 
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JEWEL ASSEMBLY 
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Figure 4-18. SOLENOID POSITIONS, 1 THROUGH 7 

The electrical timing and mechanical movement of the wires is shown 
in Figure 4-19. As shown, a 450 microsecond pulse is used to complete the im­
pact. The voltage used to drive the solenoids is +35 volts unregulated. This 
voltage is about +35 to +38 volts when the pins are in an idle state, but drops 
to about +30 volts when all pins are engaged at the same time. From the be­
ginning of the 450 microsecond drive pulse, about 200 microseconds is required 
before the wire starts to move in each solenoid. Once the wire starts moving, 
an additional 300 microseconds is required before the wires make an impact on 
the paper. Approximately 500 microseconds more are required for the wire to 
retract to its normal position. 

SOLENOID 
DRIVE PULSES 

MOTION OF 
WIRE 

DISCHARGE 
OF CURRENT 

Ims-i 
I 

-1275fLS~ __ , L __ 

Figure 4-19. PRINT HEAD TIMING 
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4.5.6 POWER DRIVER CIRCUITS (Schematics, Section 7) 

4.5.6.1 Solenoid Drivers (Figure 4-20) 

The wire ORed outputs from the character generator CG1-CG7 are applied 
to the solenoid power driver circuits where they are inverted, amplified and 
used to generate current pulses for firing the solenoid in each head. 

Since all solenoid driver circuits are identical and operate in the 
same manner, only the first one, controlled by CGl will be described. 

Referring to Power Driver schematic #63002275, when CG1 goes high in­
dicating an active condition for solenoid #1, current flows through R4. If 
CR40 is back-biased (which is the normal operating condition), the current 
flows 'into the base of Q3 turning it on. The current through Q3 then develops 
a +5V 'level across Zener diode CR3. This +5V causes Q2 and Q1 to act as emitter 
followers, developing a voltage of approximately 3.8V across Rl. Resistor R2 
limits power dissipation in Q2. 

The 3.8V across R1 allows approximately a 2.5 amp current flow through 
soleno'td #1 and transistor Ql. When Ql is first turned on, the inductance of 
the solenoid prevents current flow through Ql. Transistor Ql is saturated at 
this time. When current flow through the solenoid reaches approximately 2.5 
amps, Q1 goes into the active region and limits the current to this value. 

When CGl goes inactive low, Q3 turns off, turning off Q2 and Q1. When 
Ql turns off, the solenoid current flows through CR2 and Cl. The value of C1 
is chosen to act as a parallel reasonant circuit with the inductance of the 
solenoid. Diode CR2 allows only a quarter-wave of the resonant frequency. A 
waveform diagram is shown in Figure 4-20. 

+60V---.-. 

26V 

~ VOLTAGE 

+30V---. 

------j!s~ 
1 ... ---- 350}LS 

CURRENT 0-_-...,17 "-----
F1gure 4-20. POWER DRIVER WAVEFORM 
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4.5.6.2 Capacitor Discharge Circuits 

After Cl, C2, C3, C4, C6, C7 and C8 have charged to approximately 60 
volts because of the discharging solenoid current, resistors R61, R62, R64, R66 
and R67 serve to bleed off this charge so that the capacitors will be at a 30 volt 
bias at the time of the next discharge. The value of the resistor is chosen so 
that a time constant of about 275 microseconds results. 

4.5.6.3 Shut-Off Circuit 

Diodes CR40, CR41, CR42, CR43, CR44, CR45, CR39 have their cathodes tied 
together and connected to Q32. When the printE!r is turned on, the +5 volt supply 
closes rel~y Kl. This prohibits current from flowing through CR35 and into the 
base of Q32, thereby ensuring that Q32 is shut off. In this condition diodes 
CR39 through CR45 cannot shunt current away from the solenoid drivers. When the 
machine is shut off, however, it is characteristic that the 5 volt supply output 
drops before the 30 volt supply output. 

When this happens, Kl opens, allowing the current to flow through R47 
and CR35 into the base of Q32, thereby saturati'ng Q32. This connects the 
bases of all the solenoid drivers to ground through diodes CR39 through CR45, 
preventing any of the solenoids from firing dUY'ing power turn off. The Clutch 
and Line Feed Drivers are also attached to the collector of Q32 through diodes 
CR36, CR37 and CR38. Therefore, during power turn off, the clutches will release 
and paper movement will be inhibited. 

4.5.7 TERMINATING THE PRINTING OPERATION 

4.5.7.1 General 

When the print head carriage reaches the right limit switch (EOP goes 
low) or wheD-! CR character is detected at the shift register output~DCR 
goes low), CIP goes high, turning off the forward clutch. The high CIP: (1) 
generates a low eIR which activates the reverSE~ clutch returning the print head 
to the left margin, (2) triggers the PRMOS one--shot generating prime condition, 
and (3) triggers the Line Feed one-shot (if the automatic line feed is not dis­
abled) causing the paper to advance one line. During the line Feed (IF) and 
Delayed Line Feed (DLYLF) interval, the printel~ remains busy and cannot accept 
data. At the end of the DLYlF interval, howevE~r, the printer goes unbusy and 
data can be received during the carriage return. 

When the print head reaches the left murgin, the low-going ~ signal 
triggers one-shot ME22-6 generating a 40 millisecond Delayed Clutch interval 
(DelT). During this time both clutches are prevented from turning on. 
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4.5.7.2 Reverse Clutch Driver 

Power for moving the print head from right to left is transmitted from 
the main drive motor to a reverse clutch mechanism. Signal CIR from the logic 
board directly controls the reverse clutch driver on the Power Driver board, 
unaffected by the optional motor control circuit. 

The reverse clutch driver operation is identical to that of the forward 
clutch driver described in Section 4.5.2, except that it is controlled by a 
signal CIR instead of CIP. 

4.6 PAPER MOVEMENT 

Three separate printer functions can cause a paper movement operation: 
line feed, form feed, and vertical tab. Each of these functions causes the 
paper to move by activating the Paper Movement Solenoid (PMSOL), which in turn 
activates a clutch that mechanically links the form feed motor to the paper 
feed tractors. 

For each line feed operation, the solenoid is energized 15 milliseconds. 
At the end of this interval a 60-90 millisecond line feed delay is generated to 
allow the clutch pawl and clutch mechanism to return home before another paper 
movement operation is allowed. 

In response to a form feed or vertical tab command, a dc level is 
applied to the solenoid, allowing continuous movement of the paper. This paper 
movement is terminated when a hole is detected in the appropriate channel of 
the vertical format paper tape. The operation of the VFU is described in 
Section 4.6.4. 

4.6.1 LINE FEED (Figure 4-21, Circuit; Figure 4-22, Timing) 

The line feed operation can be generated by any of the following three 
conditions: 

(1) After printing a line of characters (if the automatic line feed 
is not disabled, E10 to Ell is connected) then the low-going for­
ward clutch signal CIP, triggers the LF one-shot. 

(2) Receiving a line feed code (octal 012) - The function decoder gen­
erates a low DCLF pulse during data strobe, the trailing edge of 
which triggers the LF one-shot. 

(3) Pressing the LINE FEED switch on the operator panel - Pressing this 
switch causes REMLFSW to go low. When the switch is released, the 
high-going REMLFSW triggers the LF one-shot. 
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The width of the LF pulse generated by any of these three conditons 
is normally adjusted to 15 millisecond by means of R54. 

LF ______ ~~15·mS~~-----------------------------

PMSOL---...... 
-DL Y-L-F' ...... ----SO-90 mS---+-I-, 

------------------~I~------------------~I--------

BIJSY---..... 
i __ i 

ACKNLG--------------------------------------~Ip-------:::0::4 lAS 

Figure 4-22. LINE FEED TIMING 

The low LF generates PM, and if no paper time-out condition has 
occurred (PMTO is low), PM generates PMSOL. The high PMSOL signal activates 
the line feed solenoid via the Power Driver board. The trailing edge of 
PM triggers a SO-90millisecond Delay Line Feed interval DLYLF. During both 
the LF and DLYLF intervals, the printer remains busy. 

4.S.2 FORM FEED (Figure 4-23, Circuit; Figure 4-24, Timing) 

A form feed operation can be generated by either of the following 
two conditions: 

(1) Receivin[ a form feed code (octal 014) - The decoded form feed 
signal FF sets latch LFF which generates a high SVFD signal. 
SVFD~lows the next OSC' to set the VFD flip-flop. The resulting 
low VFD signal then activates PM and PMSOL which activates the 
line feed solenoid. 

(2) Pressing the TOP OF FORM switch on the operator panel - This gen­
erates a low TOF signal which sets the LFF latch and generates 
PMSOL as described in (1) above. 
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In either cases the high PMSOL signal activates the line feed solenoid 
and generates a busy condition. This continues until a hole is detected in 
channel 7 of the paper tapes at which time signal HL goes low. The low HL 
allows the next OSC· clock to reset the HS flip-flop and generate RSVFD. The 
following OSC· clock resets VFD which disables PM and PMSOL. The trailing edge 
of PM activates a 60-90 millisecond DLYLF interval. 
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PMsoL.----...... 
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BUSY--... 

ACKNLG--------------------.... ---------LJ-4 J.l.S 
*VERTICAL TAB TIMING SAME AS ABOVE EXCEPT: ~~~~~VT 

Figure 4-24 FORM FEED AND VERTICAL TAB TIMING 

For as long as PMSOL is active, the printer remains in a busy con­
dition. If a paper time-out is detected, PMSOL is imm,ediately deactivated and 
the FAULT line is activated. 

4.6.3 VERTICAL TAB (Figure 4-23, Circuit; Figure 4-24, Timing) 

A vertical tab operation is generated by receiving a vertical tab code 
(octal 013). The decoded vertical tab signal sets latch LVT which generates a 
high SVFD s1~l. SVFD allows the next OSC' to set the VFD flip-flop. The re­
sulting low VFD signal then activates PM and PMSOL which activates the line feed 
solenoid. 

The high PMSOL signal activates the line feed solenoid and generates a 
busy conditon. This continues until a hole is detected in channel 5 of the 
paper tape, at which time signal HL goes low. The low HL allows the next OSC· 
clock to reset the HS flip-flop and generate RSVFD. The following OSC· clock 
resets VFD which disables PM and PMSOL. The trailing edge of PM activates a 60-
90 millisecond DLYLF interval. 
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For as long as PMSOL is active, the ,pl·inter remains in a busy conditon. 
If a paper time-out is detected, PMSOL is immE!diately deactivated and the FAULT 
line is activated. 

4.6.4 VERTICAL FORMAT UNIT 

The vertical format unit (VFU) consists of a standard 8-channe1 (only 
two channels of which are used) paper tape render, located on the upper left 
side of the printer just under the left cover,. Movement of the paper tape in 
the VFU is caused by direct mechanical linkagE! to the gear train that drives the 
paper feed tractors. As a resu1 t, each 1 i ne 1~eed advances the paper by one 1i ne 
and the tape by one sprocket hole. 

Each form feed function advances paper until the next hole is detected 
in channel 7 of the paper tape. Similarly, ench vertical tab function advances 
paper until the next hole is sensed in channe" 5 of the paper tape. 

The following two paragraphs describe the operation of the tape reader' 
amplifiers in the VFU and the amplifier tape channel amplifiers on Card 1. 

4.6.4.1 Vertical Format Control Tape Reader (Figure 4-23) 

Each channel in the vertical format c()ntrol tape reader contains a photo 
transistor (type MRD150) and a single transistor amplifier (type 2N3904). ThE! 
2N3904 transistor acts as an emitter follower amplifier to provide current gain. 
When the photo transistor is dark, no current flows through it and no current 
flows through the base of the 2N3904; hence no current flows through the 2N3904 
transistor. When light shines on the MRD150 photo transistor, current flows 
through it and into the base of the 2N3904 whl~re it is amplified by the trans·, 
istor. 

4.6.4.2 Vertical Format Control Amplifiers (Figure 4-23) 

Since the amplifiers used for both the Form Feed and Vertical Tab channels 
are identical, only channel one will be described. There is normally no currl~nt 
flowing into the base of Q2. This keeps Ql off and supplies base current to Q2 
through resistor R24. Q2 then turns on and develops approximately zero voltage 
across it, allowing resistor R24 to maintain the base of Q1 at ground. When the 
tape reader senses a hole, current flows through R22 and R23 into the base of Q1, 
thereby turning it on. The collector of Ql is approximately ground, shunting.the 
current through R24 away from the base of Q2. This turns off Q2, and allows 'ltS 
collector to be held at +5 volts through resistor R26. R25 then supplies current 
to the base of Ql maintaining Ql turned on. 
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4.6.S PAPER TIME OUT CIRCUIT (Figure 4-21) 

To prevent paper runaway in the case of a machine failure, a paper time­
out circuit is included. Prior to a paper movement command, capacitor C21 is 
charged to approximately +12V through R49 and CR3. Each time a paper movement 
command is initiated, the high PM signa1 causes a low output at ME6-10 back­
biasing diode CR3. This allows C21 to discharge throughR48 and RSO until 
either the paper movement is terminated or CR4 is forward-biased. If CR4 gets 
forward-biased, Q8 turns on causing PMTO to go high which disables PMSOL and 
terminates paper movement. 

The time-out interval is approximately 6 seconds. 

4.6.6 LINE FEED SOLENOID DRIVER (Schematic - Section 7) 

Signal PMSOL from Card 1 is normally low (inactive). In this state, 
current flows through R39 and CR28 to ground. The diode drop of CR27 balances 
the diode drop of CR28 thereby maintaining the line feed driver in the off 
condition. When PMSOL goes active high, CR28 becomes back biased and current 
flows through R39, CR27, R48 and into the base of Q27, saturating it. The 
collector current, limited by R38, flows into transistor Q26, turning it on 
and causing current to flow through the Line Feed Solenoid. When signal PMSOL 
returns low, transistors Q27 and Q26 turn off. The fly-back voltage then appears 
across CR24, which provides a current path until the magnetic field of the line 
feed solenoid is dissipated. 

4.7 SPECIAL FUNCTIONS 

In addition to the paper movement and character printing functions, 
the printer also performs the following special functions: Bell, Delete, 
Paper Empty, and Motor Control (optional). 

4.7.1 BELL (Figure 4-2S) 

Reception of a bell code (007) or detection of a paper empty condition 
(PI goes low) triggers the BELL one-shot generating a 1 to 2 second BELL sig­
nal. This BELL signal turns on Q2 enabling multivibrator ME29. The 2 KHz 
output from ME29 is then applied to the speaker through Q3 and Q4 on Card 2. 
The speaker is located at the rear of the printer. 

During this same time, the low DCBL or 'PE followed by the high BELL 
output generates a low BSP signal. This generates a high ORBZ which creates 
a BUSY condition. 

4.7.2 DELETE 

The delete code is used to reset the control logic, same as a prime 
condit!Qrr. Reception of a delete code causes the function decoder to generate 
a low DEL signal. The trailing edge of Data Strobe (DSTA) then causes DEL to 
go high, triggering the PRMOS one-shot. This initiates a prime condition as 
described in Section 4.3.1. 
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4.7.3 PAPER EMPTY (Figure 4-26) 

The paper empty condition is controlled by normally-open PAPER OUT 
switch 52. With paper in-1he printer, a high PAPER OUT input.is applied to 
Card 1 generating a high PE and a low PE signal. When the pr1nter runs out of 
papert switch S2 closes, turning on the PAPER OUT lamp on the front panel and 
activating the PE signal. This high PE sign!i goes to the interface connector 
to indicate a paper-out condition. The low PE signal activates the bell and 
activates the BUSY line as long as the paper empty conditon exists. 

To continue printing on the last form during a paper empty condition, 
pressing the FORMS OVERRIDE switch on the front panel removes the low PAPER 
OUT input to Card 1 deactivating signal PEt This allows printing to continue 
until the FORMS OVERRIDE switch is released. 

4.7.4 MOTOR CONTROL (OPTIONAL) 

The Motor Control board mates to the printer electronics via molex 
connectors. A wire harness is located in the paper pan region, (see Figure 
4-2), and is connected to a cable from the board. 

With the optional motor control feature, if no print or paper movement 
command is received during any 9-second interval, a solid-state switch is 
deactivated which removes the 115 VAC from the drive and form feed motors. 
The dc voltages to the printer electronics are not affected. The motors are 
automatically turned back on by the next print or paper movement command. 
(This section includes a Central Circuit location diagram. Figure 4-12, an 
Interconnection diagram, Figure 4-13 and a timing diagram Figure 4-14.) 

One-shot ME3 generates a 9-second interval during which time the 
Forward Clutch signal (FWDCLD) and the Paper Movement signal (PMSOL) are 
monitored. During any 9-second interval generated by one of these print or 
paper movement commands, the solid-state switching circuit is activated, 
thereby delivering 115 VAC to the motors. If the 9-second interval is ex­
ceeded without receiving another print of paper movement signal, then the 
switching circuit is deactivated removing 115 VAC from the motors. The next 
print or paper movement command automatically turns on the motors. 

The solid-state switching circuit is connected in the 115 VAC power 
line to the motors. It consists of an optically coupled isolator (MEl), a 
silicon controlled rectifier SCR (Q2), a full-wave bridge rectifier (CR3, 4, 
5, 6) and a triac (Q1). MEl provides isolation and is used as a switching 
network, containing an LED emitter and photo darlington sensor. The triac 
Q1 is ba~ically two 5CR ' s connected in parallel and oriented in opposite di­
rections. Across Q1 are R9 and C7 which comprise an RC snubber network for 
preventing the line voltage rate of change from turning triac Q1 on without 
a valid gate Signal. 
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The following discussion assumes that the motors are off, therefore, 
FWDCLD or PMSOL must activate the motor control circuit to turn on the motors. 

The leading edge of FWDCLD or PMSOL triggers the one-shot causing 
the output at MEl pin 3 to go high for a 9-second interval. The resulting 
low on MES, pin 6 appears on the cathode (pin 2) of ME2. This turns on 
ME2, causing current to flow from ME2 pin 4 (emitter) into the gate of 
SCR Q2, turning it on. With Q2 conductin9, thus "shorting" the full-wave 
bridge rectifier, a current pulse, produced by one half of the AC line 
voltage and passed by the "shorted" rectifier, flows into the gate of the 
triac (Ql) switching it to the ON state. Ql then shunts current away from 
the rectifier, thus reducing the principle current to Q2, turning it off. 
Current then flows through Ql to the motors for that half of the AC signal. 

When the AC line current is zero, Ql turns off. As the next half 
of the AC signa 1 appears, current aga info, ows to the bri dge recti fi er 
turning Q2 back on. This action, as before, pulses Ql but with the opposite 
polarity, turning it on to pass this half of the AC signal to the motors. 

The above operation keeps repeating itself during the 9-second 
interval, switching Ql from the OFF state to the ON state, for either 
po 1 ari ty of voltage app li ed to the mai n tE!rmi na 1 s of Ql. 

Coincident with the activation of the motor control circuit from em 
OFF to an ON condition, the high output of MEl, pin 3 triggers Delay one­
shot ME3, which generates a low at ME3, pin 1. If a FWDCLD signal is re­
ceived, the signal is inhibited from gene1rating DELFWD by this low being 
applied to ME4, pin 5 and 10. When one-shot ME3 times-out (approximately 
250 milliseconds later), FWDCLD generates a DELFWD signal which activates 
the Forward or Reverse Clutch Driver, dep,ending on which signal was recei"ed. 
The purpose of the delay is to allow the mian motor to reach normal speed 
before the clutch is activated. 

If another FWDCLD or PMSOL signal is received during a 9-second 
interval (motors ON), the leading edge re-triggers one-shot MEl for another 
9-second interval. The solid-state switch and Delay one-shot ME3 remain 
unaffected during this time. Therefore, the 115 VAC keeps being supplied 
to the motors and, if a FWDCLD signal was received, it is gated directly to 
the clutch driver without being delayed. 

If no FWDCLD or PMSOL signal is received during a 9-second interval, 
one-shot MEl times-out causing its output MEl, pin 3 to go low. This turns 
off ME2 by delivering a high to ME2, pin :2, which in turn stops current 
flow out of ME2:-4 and prevents Q2 from turning on. With Q2 off, there is 
no current flow from the bridge rectifier to pulse Ql. Therefore, Q1 does 
not conduct, removing 115 VAC from the motors. 

No further action occurs until another FWDCLD or PMSOL signal is 
received. At this time, anyone of these signal inputs being active CaUSE!S 
a high at MEl, pin 3 which: 1) activates the switch circuitry and turns 
on the motors, and 2) triggers Delay one-shot ME3. If a FWDCLD signal was 
received, the signal is delay approximately 250 milliseoncds then gated tel 
the Power Driver board. 
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Figure 4-29. MOTOR CONTROL TIMING 

4.7.5 FAULT CIRCUIT (Figure 4-30) 

A low FAULT signal to the interface connector is generated by any of 
the following three conditions: 

(1) A paper empty condition (PE is low), 
(2) The printer is deselected (SEL is low), 
(3) A malfunction in the video circuit (LD is low). If the print head 

travels from the left limit switch (RTPSW) to the right limit switch 
(EOPSW) without a single STROBE being generated, then the LD flip­
flop is set indicating an error condition. 

4.8 POWER SUPPLIES (Figure 4-31, Schematics - Section 7) 

The complete power distribution circuit for the lOlA is shown in Figure 
4-31, from the primary input (115 VAC, 60 Hz) to the DC voltages developed by 
the internal power supplies for driving the logic circuitry. 

The standard printer is pre-wired at the factory for 115 VAC, 60 Hz. 
However, as an option, the printer can be wired for other input voltages. 
Schemat'lc No. 6300110S in Section 7 shows the necessary connections on the multi­
tap 50/60 Hz transformer (T1), for various input voltages (either 50 or 60 Hz). 

In addition, for a 50 Hz input v01tage, the 60 Hz motor pulley HB-91 
(Part No. 525841001) must be changed to a 50 Hz pulley HB91-1 (Part No. 
525344001). (See Figure HB, Section 8) 
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The input voltage is fused by a 5 amp slo-blo fuse (F4) and applied to 
the input transformer through connector P13-,J13 and the ON/OFF switch on the 
front panel. A 1 uf capacitor (CI) and 470K ohm resistor (R3) located on the 
suppression board (Schematic No. 63002318) in back of the operator panel 
slightly above the ON/OFF switch filters any transients generated by the switch 
or transformer. 

The 115 VAC to drive the main motor, form feed motor and left and ri~lht 
cooling fans is obtained from the 115 VAC primary winding, terminal 24 of the 
multitap transformer. The 115 VAC is applied via the optional motor control 
switch, which provides automatic ON/OFF control of the motors and fans. 

The secondary of the multitap transformer develops the following 
voltages: 

35 VAC center-tapped 
26.5 VAC 
11 VAC 

These voltage are delivered through connector J13-P13 to their respective power 
supplies. 

The 35 VAC and 11 VAC voltages are sent through the connector board 
and used as inputs to the +5V regulator (via connector J1-P1) and to the +12V 
and -12V regulator (via connector J2-P2). These input voltages are rectified, 
filtered and regulated, then sent to the logic cards. The regulated dc out­
puts from these three power supplies are also sent via the connector board to 
the optional interface board. The 26.5 VAC is also obtained through J13-P13 
and used to generate +35V unregulated for the power driver board. 

4.8.1 +5V REGULATOR (Schematic #63002307) 

The 11 VAC output from the secondary winding of the transformer is 
rectified by bridge rectifier CR1, CR2, CR3, CR4 and filtered by C4 located 
in the cavity. This filtered output is fused through F1 and regulated by 
regulator element MEl which maintains the +5V output. Capacitors C3 and C5 
provide additional filtering for high frequency transients that might appear 
at the output. Resistor R7 is a bleeder resistor allowing some current flow 
through the regulator keeping it in the active region. 

Overvoltage protection is provided by components CR5, R6 and Ql. With 
the output at a normal +5V, Zener diode CR5 inhibits current flow through R6, 
holding the gate of SCRQ1 at ground. However, when the output voltage exceeds 
+6.8V, the Zener diode CR5 conducts, developing voltage across R6 and turning 
on SCRQ1. This shorts the input and blows fuse Fl. 
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4.8.2 +l~~V AND -12V REGULATORS (Schematic #63002308) 

The voltage generated by the 35 VAC center-tapped secondary winding 
of T1 is used as inputs to the +12V and -12V regulators. The operation of both 
circuits is identical to that of the +5V regulator described in Section 4.8.1. 

4.8.3 +3!;V POWER SUPPLY, UNREGULATED (Schematic #63002307) 

The 26.5 VAC output from the transformer is rectified by diode bridge 
MOl and filtered by R19-C15 to generate the +35V unregulated voltage for the 
power driver circuits. All of these components are located in the electronics 
cavity. The +35V output ;s fused through F5 and used as a voltage input to the 
power driver board via connector P13-J13. 
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SECTION 5 
REMOVAL, REPLACEMENT AND ADJUST~~NT PROCEDURES 

5.1 INTRODUCTION 

This section describes the operation, removal, replacement 
and adjustment of each major mechanical assembly in the Model 101 
series printer. 

5.2 MECHANICAL ASSEMBLIES 

The mechanical assemblies and their reference figures are 
covered in the order listed below. Mechanical drawings, and parts 
lists, are contained in Section 8 of this manual. 

Figure and 
Reference Parts 

Section Title Symbol 

5.2.1 Cover Figure A 

5.2.2 Carriage Mechanism Figure HA 

5.2.3 Driving Mechanism Figure HB 

5.2.4 Spring Drum Figure HC 

5.2.5 Damper Figure fID 

5.2.6 Frame Figure HE 

5.2.7 Paper Feed Mechanism Figure HF 

5.2.8 Pin Feed Unit Figure HG 

5.2.9 Form Feed Mechanism Figure HH 

5.2.10 Ribbon Feed Mechanism Figure HI 

5.2.11 Hardware, Electrical *Figure HJ 

5.2.12 Paper Guide Section 2 

5.2.13 Print Head and Associated Assemblies B 

*Parts list only 

Note: Section 5 has been updated for Revision G of this manual. 
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5.2.1 COVER (Figure A) 

5.2.1.1 Operation 

All covers permit internal access to the printer, and are 
completely removable. 

5.2.1.2 Removal/Replacement Procedure 

1. Pull outward and down, left cover assembly 630023351 
(A-4) and right cover assembly 63002336-1 (A-3). (Refer 
to Fig. 8-1). 

2. Remove cover assembly, rear 630023339-1 (A-7) by unscrewing 
from each side of cover, standoff (A-39) with internal 
lockwasher (A-41), nut (A-32) and ball stud (A-19). 

3. Remove front cover assembly 63002337-1 (A-5) by removing 
screws, flat washer and split lockwashers at (A-26) 
(A-34) and (A-35). Remove at two corners (A-27), ( A-34), 
A-35. Lift cover from frame (HE-I). 

Note 

Before removing front cover assembly, 
elevate top cover assembly (A-6) to 
clear printer head, and slide the front 
cover assembly forward to avoid damaging 
ribbon cables which are connected from 
the video amplifier board 63002306 (See 
Figure 1-7) to the power driver board 
63011100. 

4. Disconnect power cable (Refer Section 7, Electronic 
Cavity 63011105, item 9, and Fig. 8-1) from base (A-2) 
by removing screw, flat washer and split lock washer 
(A-25), (A-34), (A-35) and removing cable clamp (A-47) 
and bracket (A-20). 

5. Disconnect connector, (A-16) from bracket at rear left 
on main frame (HE-I). 

6. To remove the base (A-2) from main frame, disassemble 
remaining hardware (four places) at (A-26), (A-34), 
(A-27) and lift main frame from base. 

7. To reassemble, reverse order of disassembly beginning 
with step 6. 
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COVER 
CARRIAGE MECHANISM 

5.2.1.3 Adjustments 

Side covers (A-4, A-3) lock into speed clips located on in­
side walls of covers. For perpendicular adjustment of covers, in 
relation to base, adjust length of ball stud (A-19) with nut (A-32) 
located at ends of standoffs (A-39), if required. 

5.2.2 CARRIAGE MECHANISM (Figure HA) 

5.2.2.1 Operation 

The function of the carriage mechanism is to hold the 
head under the best condition to print characters against the platen 
and to move the head from left to right and return it to the 
starting position after printing the last character. 

The carriage (HA-9) has two guide rollers (upper) (HA-lO), 
a guide roller unit (HA-2l) and two rollers (upper and lower) (HA-26, 
31) to hold the carriage on the guide bar (HE-8) and guide plate 
(HE-23). The head bracket (HA-l), mounted on the carriage, holds 
the head by four screws and is movable back and forth up to 1 :mm 
(0.039 in.). This adjustment is made by turning an eccentric 
shaft on the head penetration adjusting knob (HA-32). The adjust­
ment is determined by the number of copies to be run. The head 
lock knob (HA-33) is mounted on the left-hand side of the carriage 
and locks the eccentric shaft after positioning head in relation 
to platen. Play between head bracket and carriage can be eliminated 
by gib (HA-45) which is fixed on carriage by two screws (HA-46) 
and positioned by set-screws (HA-48). When the carriage is 
positioned over the right or left-hand reed switch (HE-78) a magnet, 
mounted on lower portion of carriage, closes the reed switch and 
sends a signal to indicate the carriage position to electronic 
logic. 

The carriage is moved by the m.ain driving belt (HA-36). 
Parts (HA-4l)through (HA-44) and (HA-58) through (HA-64) are mounted on 
the underside portion of the carriage. These parts are designed 
to absorb shock on the belt and are adjustable for proper belt 
tension and linear alignment. 

The ribbon guide roller (HA-5), mounted on the carriage 
and head bracket, holds the ribbon at proper position and ensures 
proper tension on the ribbon while printing. Bracket (HA-50) 
supports the ribbon cable, lamp holder, and fiber optic bundle. 
This assembly determines print registration. 

5.2.2.2 Removal/Replacement Procedure 

A. Head 

For removal and installation of print head, refer to 
Section 5.2.13.2. 
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CARRIAGE MECHANISM 

B. Carriage (HA-9) 

1. With carriage at mid position, remove main driving 
belt (HA-36) from holder (A) (HA-58) by loosening 
nuts (HA-64) and pushing down main belt, which then 
should be moved to left by hand. 

2. Remove complete damper unit by removing screws 
(HD-29) . 

3. Remove bracket (HA-50) by removing screws (HA-55). 

4. Loosen head lock knob (HA-33) and slide head back 
from platen to clear guide roller (HI-Ill) by 
turning head adjusting knob (HA-32). Release 
ribbon from ribbon guide roller (HA-5). 

CAUTION 

AT THIS POINT, BE CAREFUL NOT TO 
DAMAGE REED SWITCH AND CASE (HE-78). 
CARRIAGE SHOULD BE REMOVED FROM 
LEFT SIDE OF MACHINE. 

5. Move carriage to left and remove it from guide 
bar and guide plate. 

6. To install carriage, reverse above procedure. 

C. Main Driving Belt (HA-36) 

1. Free main driving belt (HA-36) from holder (A) 
(HA-58) by removing nuts (HA-64) and pushing down. 

2. Release main spring (HC-2) tension by loosening 
nut (HC-12) and screw (HC-ll). Note, that as 
the pawl (HC-IO) is released the main spring in­
side the spring drum (HC-l) unwinds rapidly with 
considerable noise, which is normal for this 
operation. 

Note 

To install and/or adjust spring drum, 
refer to paragraph 5.2.4., Spring 
Drum. 

3. Remove nuts (HA-44) and screws (HA-43). 

4. To install main driving belt (HA36) reverse above 
procedure. 
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CARRIAGE MECHllNISM 

D. Guide Roller and Guide Roller Unit (HA-lO, 21): 

1. To remove guide roller unit, remove bolts (HA-22). 
This unit may be replaced as a complete assembly. 

2. To remove guide rollers from carriage, remove nut 
(HA-20) and spring washer (HA-19). 

5.2.2.3 Adjustments 

A. To Adjust Play Between Carriage and guide Bar (HE-B) 
or Guide Plate (HE-23): 

1. Adjust the distance between carriage (HA-9) and 
guide plate (HE-23) by loosening nut (HA-29) and 
turning eccentric axle (HA-25) to allow gap of 
0.01 through 0.03 rrun (0.0004 through 0.0012 ~. in.) 
between upper and lower rollers (HA-26, HA-3l) 
and the guide plate. 

2. The carriage, wi thout. main driving belt (HA·-36), 
should be able to move on guide bar (HE-B) and guide 
plate with no more than 100 grams (3.5 ounces) 
tension. Note, that the guide roller unit (HA-2l) 
is adjusted to the carriage (HA-9) by the manu­
facturer prior to shipping, if a carriage is 
readjusted or replaced. 

B. To Adjust Play Between Carriage and Head Bracket (HA-l): 

1. After loosening screws (HA-46) and nuts (HA-49), 
adjust play by positioning gib (HA-45) with set­
screws (HA-4B) and then tighten screws and nuts. 
Head bracket should be able to move smoothly using 
head adjusting knob (HA-32). 

c. To Adjust Ribbon Guide Roller (HA-5): 

1. An eccentric shaft (HA-6) is used to make this 
adjustment from the mounting face of the bracket: 
to the farthest po~nt of tangency on roller, the 
dimension should be :; 3.50 rom (2.106 in.). 

D. To Adjust Tension of Main Driving Belt (HA-36): 

1. Remove main driving belt (HA-36) by loosening 
nuts (HA-64) and pushing down on belt. Adjustment 
of tension can now be made by turning nuts (HA-44) 
on screw (HA-43). 

5-6 



CARRIAGE MECHANISM 

2. For the Model 101 Series, apply main belt tension 
by the following method: 

a. Main belt is attached to carriage. 

b. Carriage is at start position, (at rest). 

c. At a point midway between spring drum (HC-16) 
and forward and reverse clutches, deflect top 
of belt upward 9-11 millimeters (O.35-0.43-inch 
using an upward pull equivalent to 500 grams, 
(17.6 ounces). 

3. Ensure that carriage returns from any run-out position 
under spring drum tension, and that main driving belt 
is 1n attached posit1on to carr1age. 

5-7 



.5.2.3 DRIVING ~'£CHANISM (Figure 5-2 and Figure HB of Section 8) 

5.2.3.1 Operation 

Driving power of motor (HE-90) is transmitted to forward 
and reverse clutches as follows: Moi:or - intermediate pulley wi th 
gear (HB-22) - intermediate gear for forward clutch (HB-30)- -
pulley (HB-60) for forward and reverse clutch. Motor - intermediate 
pulley with gear (HB-22) - intermediate shaft with pulley (liB-80) -
pulley (HB-60) for forward and reverse clutch. Looking from front, 
motor rotates counterclockwise; -therefore, pulley for reverse 
clutch rotates counterclockwise. Wh(~n either forward or reverse 
clutch actuates by signal, pulley (HB-63) for main driving belt 
rotates to move carriage. 

HB··98 MAIN MOTOR 

HB-SO 
REVERSE DRIVE 

Figure 5-1. MODEL 101 SERIES DRIVE TRAIN, MAIN MOTOR 
AND CLUTCHES 
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DRIVING MECHANISM 

Assembly and operation of clutches are as follows: The 
forward and reverse clutch assemblies are aligned along the clutchl 
shaft (HB-50) containing a keyway (Refer Fig. 5-2). 

From the front of the printer, on the right side, the 
order of clutch alignment is pulley for reverse clutch (HB-60), 
clutch armature (HB-83), clutch rotor (HB-87), and clutch field 
assembly (HB-81). For the forward clutch, the assembly alignment 
is the same as the reverse clutch alignment beginning at the 
back of the printer and moving along the shaft (HB-50) towards 
the front of printer. 

Both pulleys (HB-60) for forward and reverse clutch are 
fixed on the hub of armatures (HB-63). Clutch rotors (HB-87, 82) 
lock into keyway of shaft (HB-50) with keys (HB-64) and rotate 
when shaft rotates. clutch field assemblies (HB-81) are prevented 
from rotating about shaft by means of tabs A and B (Ref. Fig. 5-2). 

Should a signal be sent from eletronic logic to coil in 
clutch field assembly, the clutch armature is pulled against the 
clutch rotor surface and torque of pulley (HB-60) is transmitted 
to shaft and pulley (HB-63) by friction force between clutch 
rotor and clutch armature. The pulley (HB-63) and main belt 
(HA-36) move the carriage and print head in a forward or reverse 
direction depending upon which clutch is activated. 

When signal current stops, clutch armature (forward or 
reverse) is restored to open gap position by mounted flat springs, 
and torque chain between shaft (HB-50) and pulley (HB-60) 
automatically disconnects. 

An unusual force is exerted on timing belts (HB-48, 49) 
and motor because of inertia of carriage and the varied dropping 
or raising time of torque on clutches when power transmission 
route changes from forward clutch to reverse clutch or vice versa. 
These forces are resolved by installation of a motor clutch 
plate (HB-98) and motor pulley driver (HB-92) protecting belts 
and motor. 

Complete cycle time of carriage and machine operating 
sounds are influenced by dropping time of torque on clutches, belt 
tension and condition of motor clutch; therefore, all the above 
parts must be adjusted properly. 

5.2$3.2 Removal/Replacement Procedure 

A. Main Motor (HB-98) (With covers and rear electronic 
cavity removed). 

Steps A.l. through A.4. are keyed to Figure HI. 

1. Remove right and left-hand bevel gears (HI-27) by 
loosening set-screws (HI-29). Retain parts. 
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DRIVING MECHANISM 

2. Remove right and left-hand shaft bushing holders 
(HI-130, 133) by removing' scre,.vs (HI-13l). Retain parts. 

3. Remove snap rings (HI-I05) on both ends of shaft~ 
Retain parts. 

4. Loosen set-screw (HI-19) on driving bevel gear 
(HI-I8). 

5. Remove shaft (HI-I03) and washers (HI-l04). Retain 
all parts. 

Steps A.S. through A.6 are keyed to Figure HB. 

5. Loosen nut (HB-19) and back off belt tensioner 
bolt (HB-I8) up to maxim~~ travel. 

6. Remove main motor with motor mount bracket (HB-9) 
from base (A-2) underneath the printer. 

Refer to Printer Wiring Diagram in Section 7 for wiring 
diagram in steps A.7. through A.9. if motor is being 
replaced. 

7. Cut two wires (red), No. W18 and W19 as close to 
motor as possible. 

8. Remove ground lug attached to motor. 

9. Unsolder two wires (yellow) on motor capacitor 
(HB-I3) retain capacitor and bracket if motor is 
being replaced. 

10. Remove motor from mounting bracket (HB-9) by re­
moving four screws with four external washers 
(HB-12 and 11). 

Note 

Ensure that two washers (spacers) 
per screw are on inside of bracket 
mounted against rubber grommets 
(HB-IO). Retain a total of 12 
washers (HB-Il). 

B. Main Motor Belt Removal (HB-48). 

When main motor is replaced, it is recommended that the 
belt (HB-48) be replaced at the same time. 

1. Remove and discard main Elotor belt (HB-4 8) from 
motor pulley (HB-22) and pulley (HB-IIO, Ill) by 
first removing intermediate gear (HB-30) for for'­
ward clutch by removing nut and washers (HB-28, 
29, 96) at front of printer. Retain pulley. 
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DRIVING MECHANISM 

c. Tighten four mounting bolts (HB-17). 

d. Tighten nut (HB-19) on adjusting bolt. 

e. Press ON/OFF Switch on operator panel of printer 
to test alinement and operation of main motor 
and belt tension while operating. With switch 
OFF readjust adjusting bolt and mounting nuts, 
if required. 

5. Reinstall intermediate gear (HB-30) for forward 
clutch which was removed in step B.l. Ensure that 
pulley belt (HB-48) is over hole when pulley shaft 
is inserted so that if fits over small gear of 
pulley (HB-22). 

6. Place other end of pulley belt over the forward 
clutch gear (HB-60). 

7. To adjust eccentric idle shaft (HB-27) and inter­
mediate pulley (HB-30), refer to paragraph 
5.2.3.3C. 

8. For final installation of motor, reverse steps 
A.I. through A.6. at para. 5.2.3.2.A. 

9. Install ribbon through extended pins on right and 
left-hand control levers (HI-88, 90). 

C. Preparation of Main Motor w/Fan and Clutch Plate 
(HB-98) Prior to Installation 

1. Solder two capacitor wires (yellow) from motor to 
terminals of retained capacitor (HB-13) of step 
A.9. Insulate points of contact. 

2. Solder two red wires of motor (HB-98) to red wires, 
numbers W18 and W19. (Refer to step A.7.). In­
sulate points of contact. 

D. Installation of Motor Pulley Driver (HB-92). 

Note 

The following parts are to be added 
(in the order indicated, a through 
d) to the shaft of the motor and are 
in addition to the pinned clutch plate 
and fan that are factory delivered 
with the motor (HB-98). Refer to 
Figure (HB). 
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DRIVING MECHANISM 

a. Motor pulley 60 Hz or 50 Hz (HB-llO, HB-lll). 

b. Motor pulley driver (HB-92). 

c. Spring for HB-92 (HB-93). 

d. Nuts for HB-93 (HB-112). 

1. Tighten nut (HB-112) so that spring coils squeeze 
together, but not overlapping. Tighten second 
check nut (HB-112). 

2. Insert mo·tor into back of printer (shaft facing front 
of printer) and set over motor mounting holes. 

3. Install new belt (HB-48) over intermediate pulley 
(HB-22) and main motor pulley (HB-llO, or HB-lll). 

4. Insert mounting bolts (liB-17) into main motor 
through base underneath printer. Do not tighten 
until the following steps are performed. 

a. Insert adjusting bolt (HB-18) into side 
flange of motor mounting bracket and turn. 
Motor belt will tighten. 

b. Adjust motor and bracket parallel to front 
paper pan (HF-89) by sighting straight down 
on the top of two slotted-head screws (HB-12) 
of the mounting bracket (HB-9) and aline 
screws parallel to the front paper pan. 

E. Forward and Reverse Clutch Drive Mechanism 
(Refer to Figures 5~, HB, and HI) 

1. Forward Clutch 

a. :emove clutch spring (HI-4) and sleeve (HI-5) 
vy loosening two set-screws (HI-6) on sleeve. 

b. Remove clutch gear (HI-I). 

c. Remove driving shaft unit by removing screws 
(HI-I7). 

d. Remove bushing bracket (HB-5I) from shaft (HB-50) 
by removing screws (HB-52) and washers (HB-46). 

e. Slip off pulley belt (HB-48) between forward 
clutch pulley (HB-60) and intermediate pulley 
(HB-30). 

f. Remove sleeve (HB-62) from shaft. 
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DRIVING MECHANISM 

g. Remove pulley (HB-60) and clutch armature 
(HB-83) together. If required, separate pulley 
and armature by loosening set-screw (HB-61). 

h. Slide off clutch rotor (HB-82) and retain 
key (HB-64) lying in KEYWAY of shaft (Figure 
5-2). 

Note 

To remove total parts of the forward 
and rear clutch assembly from its 
shaft, continue with removal of the 
reverse clutch parts in paragraph 
5.2.3.2E., Step 2, and the removal of 
forward and reverse field assemblies 
(HB-8l), and main belt pulley (HB-63) 
in Step 3. 

2. Reverse Clutch 

a. Disengage belt (HB-49) between intermediate 
shaft with pulley (HB-80) and reverse pulley 
(HB-60) • 

b. Remove screws (HB-52) and washers (HB-96) 
from bracket (HB-5l) and slide off bushing 
(HB-53) with bracket from shaft. 

c. Remove sleeve (HB-62) from shaft (HB-50). 

d. Remove pulley (HB-60) and clutch armature 
(HB-83) together if required. Separate pulley 
and armature by loosening se-t-screw (HB-61). 

e. Slide off clutch rotor (HB-a7) and retain key 
(HB-64) lying in keyway of shaft. 

3. Forward and Reverse Field Assemblies (HB-81) and 
Main Belt Pulley (HB-63) 

a. Cut forward clutch field assembly \vires No's 
W39 and W67. (Figure 5-2) (Ensure that they 
are properly identified prior to cut). Refer 
to Section 7 for schematic interconnecting 
diagram. 

b. Cut reverse clutch field assembly wires No's 
W34 and W43. (Ensure that they are properly 
identified prior to cut. Refer to Section 7 
for schematic interconnecting diagram. 
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DRIVING MECHANISM 

c. To remove shaft (HB-50) and main belt pulley 
(HB-63), push shaft through the two field 
assemblies, main pulley, and spacer (HB-I09). 

d. Free mounted forward and reverse field 
assemblies (HB-81) by loosening two screws, 
washers and brackets (HE-72, 73, 70, 71) from 
right side of main frame (HE-I) and sliding 
each bracket away from field holder tabs A 
and B (Part of field holder HB-8l) (Fig. 5-2). 

e. For complete assembly replacement of forward 
and rear clutches and main motor pulley, re­
verse steps of paragraph 5.2.3.2E., Steps 1, 
2 and 3. 

Note 

Begin assembly (with keyway of shaft 
in up position) (Figure 5-2), by first 
adjusting main motor pulley, spacer and 
field assemblies on center of shaft. 
Refer to rotor and armature adjustments 
in paragraph 5.2.3.3.D., steps 1 
through 2 when assembling. 

f. Timing Belts (HB-48, 49). 

1. For forward clutch belt (HB-48), remove 
pulley (HB-30) by removing nut (HB-28) 
and use procedure steps l.a. through I.e. 
of para. 5.2.3.2.E. 

2. For reverse clutch belt (HB-49) removal, 
refer to procedure steps 2.a. through 2.c. 
of para. 5.2.3.2.E. 

g. Intermediate Shaft with Pulley (HB-80). 

1. Remove intermediate pulley (HB-30) by re­
moving nut (HB-28) and washer (HB-29). 
Slide belt (HB-48) off the pulley prior to 
removal. 

2. Loosen pulley (HB-22) on intermediate shaft 
(HB-BO) by loosening two set-screws (HB-23). 
Slide off pulley belt (8B-48). 
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5.2.3.3 Adjustments 

DRIVING MECHANISM 

3. Pullout pinned pulley and shaft (HB-80) 
toward front of printer. This step will 
free pulley (HB-22) and felt washers 
(HB-26) . 

A. To Adjust Motor Pulley Drive (HB-92) and Motor 
Clutch Plate (Part of Motor) . 

1. Torque of these slip clutches is 33.3 oz/in. 
through 97.2 oz/in. Adjust by changing tension 
of spring (HB-93) with nuts (HB-112). 

2. If compression of spring is increased too much, 
speed of carriage is accelerated, timing belt 
receives abnormal shock and squeeking noises will 
come from forward and reverse clutches. 

tJote 

Make sure that there is no oil on 
surfaces of motor clutches. 

B. To Adjust Belt Tension (Timing Belt HB-48, 49). 

Proper belt tension is obtained under the following 
condition: 

When about 300 grams (10.6 oz.) pressure is 
applied to upper half of belt, mid point between 
pulleys, belt depression is about 3 to 4 rom 
(0.12 to 0.16 in.). 

Adjustment of belt tensions is as follows: 

1. Belt (HB-48) between motor pulley (HB-IlO, HB-lll) 
and pulley (HB-22); adjust belt tension by 
loosening nuts (HB-l9) and screws (HB-17). Ad­
just bolt (HB-l8) to change position of motor, 
then tighten all screws and nuts. 

2. Belt (HB-48) between pulley (HB-30) and pulley 
(HB-60) for forward clutch; adjust belt tension 
by loosening screws (HB-79) washers (HB-ll4) and 
positioning tensioner bracket (rear) A (HB-75). 
Make sure that belt is pushed down horizontally 
and contacts tensioner L (HB-77) completely. If 
contact is not complet~e, adj ust tensioner bracket~ 
(rear) B (HB-76) by loosening screws (HB-79) 
and washers (HB-114) and re-position bracket (HB-76). 
Then repeat above adjustment as in beginning of 
step 2. 
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DRIVING MECHANISM 

3. Belt (HB-49) between pulley (HB-80) and reverse 
pulley (HB-60)i adjust belt tension by loosening 
screws (HB-39, 79). Position tensioner bracket 
(front) (HB-33) by making sure tensioner (HB-34) 
is pushed up against the belt completely before 
tightening screws. 

C. Backlash Adjustment of Intermediate Pulley (HB-30) 
for Forward Clutch 

1. With the spur gear on intermediate pulley (HB-22) 
meshed with intermediate pulley (HB-3D) at the 
back of the printer begin the following adjustments 
with some play between the teeth of both gears. 

a. Turn offset idle shaft (HB-27) clockwise with 
a screwdriver until play ceases to exist be­
tween gears. Determine this by moving gears 
foreward and backward by hand until there is 
no backlash movement between gear teeth. 

b. When screwdriver slot of adjusting shaft 

Example 1. 

(HB-27) comes to rest after no backlash move­
Inent (see example 1) rotate shaft counter­
clockwise 45 degrees or 1/8 of a turn (see 
example 2). 

ADJUSTING 
SLOT OF 
SHAFT (HB-27) 

Example 2. 

HB-27 

NEW 
POSITION 

(Not necessarily vertical) 
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c. 

INTERMEDIATE 
(HB-22) 

INSERT GAUGE HERE 

DRIVING MECHANISM 

Insert a feeler gauge between the sides of 
two meshed gear teet:h for a minimum gap of 
0.012-inch through a maximum gap of 0.015-
inch (0.30 to 0.38 mm max.) (See Fig. A). 

INTERMEDIATE GEAR 
(HB-30) 

FLAT ( ) GAUGE HB-30 "W-(HB-22) 

......... II 0.012-0.015 INCH 7!-- (0.30-0.38 mm) 

A 

Figure A. USE OF FEELER GAUGE: FOR BACKLASH ADJUSTMENT 

d. When satisfactory movement of gear (HB-30) 
has been established, lock up nut and washers 
(HB-28, 29, 96), with a 10 millimeter open­
end wrench, while at the same time, holding 
correct adjusting screw position with screw­
driver. 

e. Complete re-assembly of the following steps: 

(1) Add a few drops of Anderol No. 465 oil 
to eccentric idle shaft (HB-27) and on 
both felt washers (HB-3l) (See Fig. 8-3). 

(2) Forward and reverse pulley belts (HB-48, 
49) and main motor pulley belt (HB-48) 
should be in position for operation. If 
motor is turned on, at this point, gears 
should operate with minimum noise, as 
torque of main motor is distributed with­
out strain along intermediate shaft 
(HB-80) to forw'ard and reverse clutches. 
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D. To Adjust Forward and Reverse Clutch 

Note 

Clearances between clutch rotors 
(HB-82, 87) and clutch armatures 
(HB-83) should be uniformly 0.008 
to 0.012 in. (0.2 to 0.3 nun). (See 
Figure 5-2.) Refer to paragraph 
5.2.3.2.E, steps 1 through 3 for 
Forward and Reverse Clutch Removal/ 
Replacement. 

DRIVING MECHANISM 

1. Remove pulleys (Fig. 8-3, items 48, 49) for forward 
and reverse clutches (HB-60) by loosening set-screws 
(HB-6l). Set thickness gauge between clutch rotor 
and clutch armature and adjust clearance by 
loosening nut (HB-85) and turning set-screws 
(HB-84) on the clutch armatures (HB-63). (Refer 
to Figure 5-2). 

2. Clearance between sleeves (Fig. 5-2, HB-62) and 
bushing units (HB-53) mounted on bushing bracket 
(HB-51) should be less than 0.1 nw (0.004 in.), 
and shaft (HB-50) and pulleys (HB-60) should be 
able to rotate smoothly. Adjust by positioning 
bracket (HB-5l) after loosening screws (HB-52) 
(Fig. 8-3). 
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5.2.4 SPRING DRUM (Figure HC) 

5.2.4.1 Operation 

1. Provides spring tension for return of head. 

5.2.4.2 Removal/Replacement Procedure (with left cover down) 

1. Release spring pawl (HC-lO) by loosening nut (HC-12) 
and screw (HC-ll). 

2. Actuate pawl (HC-lO) to release spring tension 
step by step. 

Note 

Spring may unwind suddenly with 
excessive noise. 

3. Roll belt (HA-36) off pulley (HC-5). 

4. Loosen nut (HC-9) and remove drum assembly from 
brackets (HC-6, 7). 

5. Drum may not be disassembled by removing nuts 
(HC-9) and shaft (HC-B). 

6. To assemble, reverse above procedure. 

5.2.4.3 Adjustments 

1. Spring drum w/main spring (HC-I) should have only 
enough tension to return ca~rriage unit smoothly from 
any position to starting position without any other 
force. 

2. Main spring tension should be 1 to 1.4 kg (2.2-3.1 lbs). 
To adjust, loosen nut (HC-l2) and back off screw 
(HC-ll) slightly; this will release the holding pawl 
(HC-lO). Rotate spring drum (HC-l) counterclockwise 
to increase tension, and rotate clockwise to decrease 
tension. 

3. Proper tension will be obtained by winding spring 
drum about ten times when carriage is posi tioned a't 
starting position. The purpose of the spring drum is 
to hold down carriage motion at home position so that 
11 windings is about maximum. 
Note that pawl is easily released from teeth on sprin~r 
drum with main spring loosening at once if nut (HC-12) 
and screw (HC-ll) are loosened too much. 
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5.2.5 DAMPER (Figure HD) 

5.2.5.1 Operation 

1. Dampens return print head motion. 

5.2.5.2 Removal/Replacement Procedures 

1. Remove screws (HD-29) to remove complete unit. 

2. Loosen nut (HD-24) and back out center screw (HD-23). 
Remove unit damper cylinder (HD-l) from frame 
(HD-37). 

3. Remove snap ring (HD-16) and remove pin (HD-2l). 

4. Remove lid (HD-ll) by removing screws (HD-12). 

5. Remove spring (HD-lO). 

6. Take off split pin (HD-9) from nut (HD-8). 

7. Remove nut (HD-8). 

8. Remove steel washer (HD-7) and packing (HD-6). 

9. To install packing, reverse above procedure and coat 
inside of cylinder lightly \.,i th recommended NYE 
RHEOLUBE No. 723-MS, or equiv. 

Note following points on above procedure: 

a. Split pin (HD-9) should not interfere with move­
ment of spring (HD-lO). 

b. Piston Rod (HD-2) should be returned to normal 
position easily by spring (HD-lO), when pushing 
down piston rod by hand and releasing. 

c. When replacing lid (HD-ll, care should be taken 
that rod (HD-2) moves freely in bushings. 

5.2.5.3 Adjustments 

1. Tighten center screw (HD-23) with enough force to 
hold damper cylinder (HD-l). Additional tightening 
may lock piston rod (HD-2). 

2. When replacing damper cushion (HD-33) on carriage 
stopper lever (HD-32), clean contact surface with 
alcohol and sandpaper. Fit cushion and cap (HD-34) 
using recommended Eastman 910 glue, or equiv. 
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5.2.6 FRAME (Figure HE) 

5.2.6.1 Operation 

The following two reed switches and flexible timing 
fence are located on frame of printer: 

1. Left-hand reed switch w/case (HE-78). This switch 
should be closed to output: signal of RTP (ready to 
print) while carriage is positioned over it. 

2. Right-hand reed switch w/case (HE-78). This switch 
should be closed to output signal of EOP (end of 
print) when carriage is positioned over it. 

3. Flexible Timing Fence (HE-C). The timing fence 
is used to interrupt light through vertical slots 
for the optic pick-up head. 

5.2.6.2 Removal/Replacement ProcedurE~s 

A. The following removable parts are not described in a 
disassembly/assembly order but their locations are 
on the Frame (HE) drawing with their key numbers. 

1. Platen (HE-2) and Platen Holder (HE-3). 

Left chassis (HE-86) and right chassis (HE-85). 

3. Damper (right/Unit (HE-92). 

4. Right Clutch Stop (HE-70) and Left Clutch Stop 
(HE-71) . 

5. Operator Panel (HE-89) and Support (HE-90). 

6. Rubber Feet (HE-24). 

7. Left guide plate (HE-63) and right guide plate 
(HE-62) for cavity. 

8. Limit Switch (Reed) w/case (HE-78). 

B. Installation of Flexible Timing Fence 63002440 
(Fig. 8-6 and Fig. 5-3) 

1. [\.1ount spring clasp (Fig. 5-3/A) on left bracket 
support (HE-55) using two screws (Fig. 5-3/F), two 
split lockwashers (Fig. 5-3/B) and two flat washers 
(Fig,. 5-3/E). Clasp should be horizontal and per-
pendicular to printer machine casting (HE-I) when 
mounted on left bracket support (HE-55). 
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FRAME 

2. Mount right bracket clamp (fig.· 5-3/D) using two 
screws (Fig. 5-3/F) and two split lockwashers 
(Fig. S-3/B). 

3. Mount leftsside offflexible timing fence behind 
clasp (Fig. 5-3/A) by placing mounting hole over 
spring projection pointing towards back of printer. 

4. Insert right side of flexible fence (tab end) 
between right clamp (Fig. 5-3/D) and right mounting 
bracket (HE-54). Right side surface offfence 
should read "THIS SIDE OUT" (facing operator) . 

HE-58 
HE-59 

E'igure 5-3. 

4.52 inches 
(i14.8mm) 

A~ 
"~~~~BF > 

~ 3.1 :to. 1 inches 
(78.7:t2mm) 

FLEXIBLE TIMING FENCE MOUNTING, SERIES 100 

Note 

Hhen adjusting timing fence, in next 
step, avoid surface contact or any 
abrasion to emulsion side of timing 
fence (side marked "THIS SIDE OUT'''). 

5.2.6.3 Adjustments 

A. Positioning of Timing Fence (Flexible) 

1. Loosen screws (Fig. S-3/F) on clamp (Fig. 5-3/D) 
and pull tab of fence to the right so that the 
first window of the fence is located 3.1 + 0.1 
inches (78.7 + 2 rom) from edge of printer-casting 
(See Fig. 5-3; Ref. HE-I). (Note that this 
dimension adjusts for a S/8-inch print margin on 
printing form). 
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2. Secure fence under right clamp, when correct 
dimension has been applied, by tightening 
hardware. 

B. Parallelism of Suspended Timing Fence 

1. From the front edge of guide bar (HE-B) (Fig. 

FRAMB 

5-3) measure 4.52 inches (114.8 mm) out to the 
left and right edges of the fence. Do not exceed 
given dimensions. 

2. If parallelis~ is not uniform along entire length 
of fence, loosen screws and washers (Fig. 5-3), 
(HE-58, 59) in either left or right bracket 
(HE-55, 54) and obtain equal measurements at both 
ends. Tighten hardware when correct dimensions 
have been obtained. 

3. Recheck dimension from edge of printer casting 
to first window of fence maintaining 3.1 + 0.1 
inches. Re-adjust, if necessary. 

c. Optic Head_ (No locating dimension from fence) 
(Refer to para. 5.2.13.3.B.) 

1. Set fibre optic head by loosening adjusting, screws 
on top of Video Amplifier board (See Fig. 1-B, item 
42) and place face of head as close to£ence with­
out touching. Test run print head, by hand, full 
length ensuring that fence does not touch optic 
head. Tighten screws. 

D. Light Assembly (No locating' dimension from fence) 
Refer para. 5.2.13.3.B) 

1. Loosen adjusting screws on top of video amplifier 
board (See Fig. 7-13, item 42) and set light 
assembly at maximum distance f~om fence. Tighten 
screws. 

E. Maintenance of Flexible Mylar Timing Fence 

Timing fence can be wiped clean using micro-wipes 
(lint free, no abrasives). For more extensive cleaning 
use mild soap and water. ~:AUTION; DO NOT USE ANL 
ORGM~IC SOLVENTS. 
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FRAME 

F. Static Adjustment/Limit (Reed) Switch 

Proper location of left-hand reed switch is approxi­
mately 1.07-inches (27.2 mm) to right, from machined 
surface, where frame (HD-22) is mounted on frame 
(HE-I), to center of right-hand reed switch case 
itself. (See Figure 5-4) 

Proper location of right-hand reed switch center of 
case is 3 to 5 mm (0.12 to 0.20 in.) to right from 
last slit on timing fence assembly (HE-C). 

/ 
HE-1 

LEFT EDGE 
OF PRINTER 

HE-80 
HE-81 

27.2MM~1 
(1.071-1;,)1 HE-78 

L 

HE-82 
HE-83 

Figure 5-4. LOCATION OF LEFT REED SWITCH (TOP VIEW) 

G. Dynamic Adjustment/Limit (Reed) Switche~ 

This adjustment follows the above static settings. 
The test for the left-hand limit (reed) switch, is 
single character line check for smooth operation of 
over 200 lines per minute. 

The test for the right-hand limit (reed) switch is 
to ensure l32-characters printed. Lines should be 
transmitted without a carriage return (CR) signal, 
if possible, to ensure limit switch (reed) returns 
print head to start of print position. 
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5.2.7 PAPER FEED MECHANISM (Figure HF) 

5.2.7.1 Operation 

Paper is fed manually between the paper pan (upper) 
(HF-76) and the paper pan (lower) (HF-85). As paper appears 
at paper pan (front) (HF-89), pull up and place left and right 
sprocket holes of paper on corresponding left and right pins 
of pin feed belt unit (HG-19) on the same horizontal plane. 

1i'lhen setting printing position of paper, move paper up 
or down by first pulling paper feed knob (HF-99) outward. To 
move paper down, pullout knob (HF-99) and rotate knob in a clock­
wise position. Paper moves up by turning knob in a counterclockwise 
motion. Direct coupling, non-slip movement of paper is 
accomplished by serrated portion of knob inserted into opposing 
serrated coupler (HF-lOO). Pulling knob outward disconnects the 
direct coupling of serrated parts and allows upward and downward 
motion of paper. 

5.2.7.2 Replacement/Removal Procedures 

1. Remove paper feed knob (HF'-99) by prying out knob 
cap (HF-I07) and remove snap ring (HF-I06). Slide 

off collar (HF-I03), spring (HF-I04), and paper feed 
knob from shaft ~HF-98) of pin feed unit (HG). Re­
verse procedure to assemble. Apply Eastman 910, 
Loctite, or equivalent glue to inside surface of 
knob cap and replace. 

5.2.7.3 Adjustments 

1. When inserting and removing paper under contact arm 
of paper empty (PE) switch (HF-78), switch should 
function properly. If adjustment of switch is required, 
remove screws (HF-88) and washer (HF-97) and remove 
pin feed cover (HF-87). Loosen switch nuts (HF-81) 
and position switch accordingly. 
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5.2.8 PIN FEED UNIT (Figure HG) 

5.2.8ul Operation 

Pin feed tractors, left and right (HG-19) provide pin 
guides for paper to travel vertically up or down. To move paper 
down, pull paper feed knob (HF-99) outward and rotate counter­
clockwise; to move paper up, rotate clockwise. Tractors are 
adjustable and are locked in position by fixing knobs (RG-18). 
Paper holders (HG-14, 21) are used to keep paper on pin feed 
tractors when printer is in use. 

Direct coupling of paper feed knob and paper feed shaft 
(See Figure HF-99) is accomplished by serrated portion of spring 
actuat:ed knob (HG-99) inserting into opposing serrated coupler 
(IIF-IOO). When this occurs, while printer is operating, paper 
is then moved by logic signals affecting function of the form 
feed mechanism (Refer to Figure HH) . 

5.20B.2 Removal/Replacement Procedure 

A. Paper Drive Shaft (HF-9B) (See Fig. HF), 

1. Refer to paragraph 5.2.7.2 for Removal of Paper 
Knob (HF-99). 

2. Remove spring (HF-105). 

3. Loosen set-screws (HF-I02) on coupler (HF-IOO). 

4. Loosen set-screw (RF-13) on FF reader gear 
(HF-16) . 

5. Loosen set-screw (HF-15) on pin feed pulley 
(HF-14) • 

6. Remove snap ring (HF-6) located in front of 
left-hand bushing (HF-3). 

7. Loosen two fixing knobs (RG-18) on left and right 
pin feed units (HG) and slide both units on driving 
shaft (IIF-9B) and guide bar (HF-7) to the extreme 
right. 

8. Loosen set-screw (HF-9) on collar (HF-8) of 
guide bar. Slide collar to right. 

9. Remove outside nut (HF-ll) on right end of guide 
bar of pin feed unit. 
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PIN FEED UNI~: 

10. Lift and slide guide bar to left and out 
from two pin feed units and FF chassis 
(right) (EH-8l) of printer. 

11. Remove two screws (HF-5) from holder (HF-2) 
locatp-d on extreme right end of driving shaft 
and detach holder (HF-2), bushing (HF-3) and 
retainer (HF-4). 

12. Slide driving shaft (HF-98) to the right 
through two pin feed units and out of FF 
chassis (right) of printer. 

13. To reassemble reverse procedure. 

5.2.8.3 Adjustments 

A. Pin Feed Holders and Paper Guide Plates (left and 
right 

1. Clearance between pin feed holders (HG-l, 20) 
and spring activated paper guide plates (HG-14, 21) 
should be 0.065 + D.015-inch (1.65 + 0.4 rom). 
Adjust clearance-by bending right angle metal 
stopper located just above top hinge pin hole 
of pin feed holders, left and right. 

B. Pin Feed Belt units 

1. For proper tension of pin feed belt units (HG-19), 
adjust as they are in place on the guide bar 
(HF-7) and driving shaft (HF-98) as follows: 

a. .Remove screws (HG-ll) to remove plastic belt. 
paper guide (HG-IO). 

b. With a 2 millimeter (0.078-in.) allen-wrench, 
loosen set-screws (HG-2) on paper feed holders 
(HG-l, 20). 

c. Rotate eccentric stop sleeve (HG-7). Test 
for flexibility of pin feed timing belt units 
(HG-19) so that t~hey are under similar tension 
on each side, (not too flexible or too tight) . 
Tighten set-screws. 

d. lvhen paper is inserted on pin feed timing 
belt units (HG), left and right, the difference 
between the pins in the left and right hori­
zontal plane should be minimal. Adjust as 
follows: 
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PIN FEED UNIT 

(1) Loosen fixing knob stoppers (HG-18) 
at top of left and right pin feed holders 
(HG-I, 20). 

(2) Slide pin feed units together in middle 
of paper shaft. 

(3) Open both paper guide plates (HG-14, 21). 

(4) Loosen two allen-head set-screws (HG-6) 
on each pin feed driving pulley (HG-S) 
with a 2 millimeter (0.078-in.) allen­
wrench. 

(S) Align pins on belts (HG-19) in same plane. 
(Sight stoppers on pin feed holders (RG-I, 
20), for reference points in same horizontal 
plane, or insert straignt edge supported on 
both stoppers to check alignment of pins) . 

(6) Actual alignment can be done in two ways: 
(1) by hand moving each belt (2) or pull 
paper knob (HF-99) outward and rotate paper 
feed shaft (HF-98) which rotates eccentric 
sleeve (HG-3). 

(7) ~vhen left and right pin feed belts are 
aligned, tighten two set-screws (HG-6) on 
both driving pulleys (HG-S). 

c. Pin Feed Stopper 

(1) Loosen set-screw (HF-9) on pin feed collar 
(HF-8) of guide bar for pin feed unit 
(HG) • 

(2) Set stopper so that when a line of print 
is run off, the distance between left 
margin of the paper and the beginning of 
the print is S/8-inches for standard ad­
justment. Tighten set-screw. 
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5.2.9 FORM FEED MECHANISM (Figure HH) 

5.2.9.1 Operation 

A. Form Feed Torque Transmission 

Torque of form feed (FF) motor (HH-7l) is transmitted 
to pin feed unit for paper drive (Refer to Section 
5.2.8) in the following manner: 

1. Hator (HH-7l) - motor qear (HH-12). 

2. 

3. 

4. 

FF Clutch Unit (located between FF chassis, 
right (HH-8l) and FF Chassis, left (HH-2) -
FF Clutch gear (HH-18) - FF Clutch inside 
cam (HH-14) - gear with stop cam (HH-23) -
FF idle gear (HH-27) with belt drive 
(HH-28) . 

Paper Feed Mechanism (Fig. 8-7 (HF) - paper 
shaft (HF-98) and pin feed pulley (HF-14) -
FF reader gear (HF-16). 

FF Clutch and Magnet Unit - FF reader 
idle gear (HH-38) - gear (HH-47) (on shaft 
HH-46) - sprocket (HH-44) for paper tape 
rotation) . 

B. Form Feed Assembly 

Hotor (HH-7l) with fan; form feed clutch assembly; 
gear train; and tape reader (with standard 6 line/inch 
paper tape 63002292-1) are included in the form feed 
(FF) mechanism. 

C. Rotation of Clutch Cam and Pawl 

Upon receiving a signal from electronic logic, the 
solenoid (HH-84) in the form feed (FF) clutch and 
magnet unit (See Fig. 8-9) energizes and pulls in the 
slide (part of armature (HH-33) releasing the tab on 
FF clutch inside cam (HH-14) and FF clutch releasing 
pawl (HH-95). The pawl controls the FF clutch 
releaser (HH-15) containing three roller bearings 
(HH-19) that allows the constant speed motor (HH-7l) 
and clutch shaft (HH-25) to rotate freely prior to 
incoming logic signals. 
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FORM FEED MECHANISM 

D. Operation of Clutch (HH-14) with Paper Movement 
Solenoid Signal (PMSOL) 

As the armature slide pulls away from the inside cam 
(HH-14) and pawl (HH-95) (towards the solenoid), acti­
vated by logic command Paper Movement Solenoid (PMSOL), 
the roller bearings (HH-19) grip the clutch shaft 
(8H-25) and a rotation of one-half revolution takes 
place that is equal to a paper movement of 1/6-inch or 
one line feed (LF). 

E. Paper Movement - VT and FF Signal 

While each line of print is being run off on paper, the 
tape reader sprocket (HH-44) in tape reader unit 
feeds one pitch (holes between channel 3 and 4) at a 
time. Paper is fed continuously until phototransistor 
(See Fig. 8-9, HH-61, view A) is energized by lamp 
(HH-50) in lower tape reader (HH-43) when a Vertical 
Tab (VT) or Top of Form (FF) hole is reached. 

Each time the printer performs a logic command, i.e., 
VT or FF, the solenoid (HH-84) de-energizes, the 
spring (HH-85) activated slide returns to home position 
and holds the tab on the rotating FF cam (HH-14) and 
the releasing pawl (HH-95). Paper can not move until 
the solenoid is activated again by logic signals. 

F. Prevention of Paper Counter Movement 

The paper movement is always in one direction when 
the clutch (HH-14) is mechanically linked to the form 
feed shaft and motor. To prevent counter motion of 
paper feed mechanism, a small spring activated back 
stopper (HH-74) continually rides the periphery of 
gear with stop cam (HH-23) and is mechanically ad­
justed to fall into place against the cam at each 
half revolution when the FF clutch inside cam 
(HH-14) and FF clutch releasing pawl (HH-95) return 
to the underside of the armature slide. At this 
point additional lines of print are activated by 
selective logic signals affecting paper movement. 
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FORM FEED MECHANISM 

5.2.9.2 Removal/Replacement Procedure 

1. Refer to Figure HH for the following sub units of the 
Form Feed Mechanism. 
a. FF Unit 
b. FF Clutch Unit 
c. FF Clutch and Magnet Unit 
d. Tape Reader (Lower) 
e. Reader Lamp Holder Unit 
f. Tape reader Unit (upper) 
g. Reader PIC Board Unit 

5.2.9.3 Adjustments 
A . G ear wit h ~-!.9..P Cam (H H - 2 3) and B a c k S top per (H H - 7 4 ) 

(Refer to Flgure 8-9 (HH and Fig. 5-4A) 

When FF (form feed) clutch releasing pawl (HH-95) is 
not held by armature slide, (part of armature HH-33), 
the shaft for FF clutch (HH-25) is being rotated for 
a line feed (clutch-on condition). 
As each line feed rotation terminates, the FF clutch 
releasing pawl which is slightly offset and precedes 
the tab on the FF clutch inside cam (HH-14), strikes 
the underside of the armature slide releasi~g the 
FF shaft so that FF motor (HH-71) is disconnected 
from the form feed mechanism by this clutch-off effect. 
It is at this point, when the shaft is released, that 
an adjustment must be made to the gear with stop cam 
(HH-23) to prevent counter-movement of paper. (Refer 
to Figure 5-4A). 

HH-96 

HH-74 
HH-24 HH-95 

HH-23 

A 0.003-0.007 in. rnax. 
(0.08-0.18 mm) 

B 0.007-0.011 in. max. 
(0.2- 0.3 mm max,) 

TAB 

Figure 5-4A. TWO ADJUSTMENTS, GEAR WITH STOP CAM (HH-23) 
AND INSIDE CAM (HH-14) 
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FORM FEED MECHANISM 

Set the back stop cam for correct working adjustment 
in the following manner: 

a. Move slide (part of armature, HH-33) by hand toward 
armature solenoid (HH-84). 

b. While holding slide, rotate FF idle gear (HH-27) 
counterclockwise (clutch-on condition). 

c. Release spring activated slide (HH-33) so that 
cam (HH-14) and pawl (HH-95) will be held 
against the underside of the slide. 

d. Make sure that when the tab of the cam and the 
pawl are against the slide (clutch-off con­
dition) that the back stopper (HH-74) drops 
off the notched end of gear with stop cam 
(HH-23). For this to happen, refer to next 
step. 

e. Maintain a gap of 0.1 to 0.2 mm (0.003 to 
0.007-in.) between the notch of cam (HH-23) 
and back stopper (HH-74) (clutch - off con­
dition) by loosening allen-head screws 
(HH-24) and adjust cam accordingly. 

B. Clutch, Inner Cam (HH-14) - Armature Slide (HH-31 
(Refer to Figure 5-4A) 
To adjust proper distance of armature slide (HH-3) to 
hold raised tab on paper feed clutch, inner cam (HH-14) 
prior to line feed release, perform the following steps: 
1. Loosen screws (HH-86) and washers (HH-82) on clutch 

magnet frame (HH-96) mounted to paper feed chassis 
(HH-81). 

2. Slide magnet frame on paper feed chassis slots so 
that the distance between slide and tab on inner 
cam (HH-14) is from 0.2 to 0.3 mm (0.007-0.011-in.). 
Tighten screws and washers. 

C. Timing Belt (HH-28) 
1. The timing belt (HH-28) located between FF idle 

gear (HH-27) and pin feed pulley (HF-14) has the 
following adjustment: 
a. Loosen three nuts (HH-70) holding right chassis 

(HH-81) to left frame chassis (HE-86). (Rotate 
left frame to change tension on belt.) 

b. For proper tension of timing belt (HH-28) 
move belt downward 3-5 millimeters (0.118-
0.196-inch) when load of 100 grams (3.5 
ounces) is applied on belt at mid-point be­
tween both pulleys. 

c. Tighten three support nuts at chassis (HH-81). 

5-33 



5.2.10 RIBBON FEED MECHANISM (Figure HI) 

5.2.10.1 Operation 

A. Ribbon Movement - Forward Clutch Drive 

Torque for feeding ribbon is transmitted from shaft 
(HB-50) while head is moving from left to right as 
clutch spring (HI-4) engages sleeve (HI-5) mounted 
on shaft (HB-50). Above toruqe is transmitted to 
ribbon as follows: 

B. Ribbon Feed Mechanism (From front of printer) 

1. Drive-Right Side 

Shaft (HB-50) - clutch gear (HI-I) - driving 
gear (HI-75), bevel gear (HI-81) - driving bevel 
gear (HI-18) - sleeve (HI-20) - driving slide 
shaft A, (HI-103) ... " (a) bevel gear (right 
hand) (HI-27) - bevel gear (right) (HI-43) -
ribbon spool shaft (right) (HI-38) - ribbon .. 

2. Drive-Left Side 

Bevel gear (HI-27) - bevel gear (HI-59) -
ribbon spool shaft (HI-57) - ribbon. 

C. Driving Slide Shaft 

Above torque transmission route for the ribbon feed 
mechanism (left and right) is determined by position 
of driving slide shaft A (HI-103) (Fig. 5-7) con­
trolled with control spring (HI-39) (Figure 5-9) reverse 
control lever (right) (HI-8S) (Figure 5-9) and reverse 
control lever (left) (HI-90) (Figure 5-7). 

D. Reverse Control Ribbon Movement (left and right) 

Tension of ribbon is applied by ribbon holding plate 
(HI-44) and guide rollers (HI-II). When one of 
ribbon spools becomes empty, eyelet (or stop plate) 
on ribbon pulls guide pins on either reverse control 
lever (HI-90, 88) (right) or (left) to change 
ribbon feeding direction by pushing washer (HI-104) 
with either reverse control lever (right) or (left) 
on sliding driving slide shaft (HI-103). When ribbon 
does not feed, or ribbon feed mechanism binds for 
some reason, a safety feature releases ball (HI-76) 
from hole in driving shaft (HI-79), and torque of 
driving gear (HI-75) no longer transmits drive to 
driving shaft (HI-79). 
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RIBBON FEED MECHANISM 

5.2.10.2 Removal/Replacement 

Note that all removal/replacement procedures will 
be done from the back of the printer. (Fig. 1-9) 

A. Preliminary Disassembly 

Perform the following steps prior to removing ribbon 
reversing rod (HI-92), slidin~ drive shaft A (HI-I03) 
or ribbon spool holders (RI-3 , 55). 

1. Place left and right side covers in down position. 
2. Remove the rear cover. 
3. Loosen screw (A-2S of Section 8, Fig. A) on strain 

relief bracket (A-13) and set aside cable. 
4. Remove screws from cavity (Fig. 1-8) at back of 

printer. 
5. Unplug cable harness from cavity to molex connec­

tor (P13) (Refer Fig. 1-9/3). 
6. Remove interface connector (JI3) (See Fig. 1-9/4 

from connector (P13) (part of electronic logic, 
connector board 6301122 (Fig. 7-38). 

B. Ribbon Reversing Rod 

1. On the right-hand side of printer, unscrew 
threaded coupler (HI-94) from connector (HI-91). 

2. Loosen allen-head screw (HI-96) on stopper (HI-9S) 
on left side of ribbon reversing rod (HI-92) using 
a 1.5 millimeter (0.06-in.) allen-wrench. 

3. Loosen locking nut (HI-98) with a 7 millimeter 
(0.28-in.) wrench on left side of ribbon reversing 
rod. 

4. Unscrew ribbon reversing rod from left coupler 
and remove. 

c. Driving Slide Shaft - A 

1. On the right side of the printer, remove two 
screws (HI-131) from holder (HI-133) supporting 
driving slide shaft A (HI-I03) and drop the 
shaft slightly. 

2. Using a 1~ millimeter (0.06-in.) allen-wrench, 
remove two allen-head screws (HI-29) on bevel 
gear (HI-27) on right side of printer. 

3. Remove bevel gear and bushing. 
4. Remove snap ring (HI-lOS) and washer (HI-104) 

from drive shaft A on right side of printer. 
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RIBBON FEED MECHANISM 

5. Repeat step C.1. through C.4. on left side of 
printer, but remove left holder (HI-130) in step 
C • 1 • 

6. Remove driving slide shaft A to the right of 
the printer. 

7. To reassemble, reverse order of dissassembly. 

D. Ribbon Spool Holder (left and right) 

1. Remove both ribbon spools (left and right). 
2. Remove left and right spool holders (HI-35, 

55) by removing bolts (HI-54) from left and 
right chassis (HE-86, 85). 

E. Ri~bon Spool Shaft (left and right) 

F • 

1. To remove left and right ribbon spool shaft 
(HI-38, 57) first loosen allen-head screws 
(HI-42) on bevel gears (HI-43, 59) and remove 
gear. 

2. Loosen allen-head screws (HI-42) using 1~ 
millimeter (0.06-in.) allen wrench, on left and 
right collars (HI-41) located on ribbon spool 
shafts (HI-57, 38). 

3 . Remove left and right spool shaft (HI-38, 57) . 
4. Remove left and right nu t (HI-37). 
5. Remove left and right sleeve bearing (HI-36, 

56). 
6. To reassemble, reverse steps 1 throug h 4. 

Ribbon Holding Plate (left and right} 

1. To remove left and right ribbon holding plate 
(HI-44) from left and right ribbon spool holders 
(HI-55, 35), remove left and right snap rings 
(HI-45). 

G. Reverse Control Lever (left and right) 

1. To remove left and right ribbon reverse control 
levers (HI-90, 88) from left and right ribbon 
spool holders (HI-55~ 35), remove left and right 
snap rings (HI-48) and remove levers. 

H. Reversing Rod Connectors (left and right} 

1. To remove left and right reversing rod connectors 
(HI-91, 89), remove snap rings (HI-51) from pins 
(HI-50) and remove pins. 
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RIBBON FEED MECHANISM 

I. Reassembly of Ribbon Spool Holders 

1. To reassemble ribbon spool holders (HI-35, 
55), reverse order of disassembly para. D. 
through H. 

J. Ribbon Driving Shaft Assembly 

1. To remove and disassemble ribbon driving shaft 
assembly (HI-79) perform the following steps: 

a. Remove screws (HI-17) from left side of 
printer and remove bushing holder (HI-84). 

b. Remove screws (HI-86) holding cover (HI-85) 
and holder (HI-84) together, releasing entire 
drivinq shaft (HI-79). Note, that clutch 
spring (HH-80) must be unhooked from cover 
(Ht-85). 

c. Remove snap ring (HI-87) on left end of 
driving shaft. 

d. Release and remove driving gear (HI-75) by 
unscrewing allen-head set-screw (HI-78) and 
releasing spring (HI-77) and ball (HI-76). 
(Note, that caution must be taken to avoid 
losing spring and ball). 

e. Remove bushing (HI-83) and clutch spring 
(HI-BO) from shaft (HI-79). 

f. Remove bevel gear (HI-81) from shaft by 
releasing allen-head screw (HI-82) at 
right end of shaft. 

2. To reassemble ribbon driving shaft assembly 
(HI-79), reverse order of disassembly. 

K. Clutch Gear (HI-1) (Direct drive transmitted from 
forward and reverse clutch shaft (Ref: Fig. 8-3 
(HB-50), and on the same drawing, (Ref. HI-1). 

1 . 

2 . 

3 . 

Prior to removing clutch gear (HI-1), the 
bushing holder (HI-84) must be removed (Refer 
para. J.1.a. and J.1.b.). 
To remove clutch gear (HI-1), loosen two allen­
head screws (HI-6) from sleeve (HI-5) and slide 
off sleeve, clutch spring (HI-4) and gear. 
To reassemble, reverse order of disassembly, 
steps K.1. through K.3. 
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RIBBON FEED MECHANISM 

5.2.10.3 Adjustments 

All adjustments, unless otherwise specified, will be 
called out from a rear view (left and right) at the back of 
the printer. 

A. Bevel Gears (left and right) (HI-27, 43) and 
(HI-27, 59) (refer to Fig'ure 5-5) 

1. Slide ribbon reversing rod (HI-92) to left. Arm 
(part of reverse cont.rol lever) (HI-8 8) contacts 
washer (HI-I04) on driving slide shaft A (HI-I03) 
and moves bevel gear (HI-27) into mesh with 
bevel gear (HI-43). 

'----- A -_---' 

HI-42 

HI-43 

Figure 5-5. RIBBON FEED MECHANISM (REAR OF PRINTER, LEFT SIDE) 

2. Adjust bevel gear (HI-27) (left side) with respect 
to bevel gear (HI-43) by loosening and tightening 
allen-head screws (HI-29) to obtain engagement A 
of approximately one millimeter (0.039-in.) 
See Figure 5-5, and view A). 

B. Backlash Adjustment for Gears (HI-27, 43) and 
(HI-27, 59) 

When engagement A (Figure 5-5) has been properly ad-· 
justed between gears (HI-27) with respect to bevel gears 
(81-43, 59), adjust bevel gears (HI-43, 59) alternately 
to obtain correct backlash operation of gears in the 
following manner: 
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RIBBON FEED MECHANISM 

Note 

When performing the next two steps, adjust 
one set of gears for proper backlash, then 
move ribbon reversing rod (HI-92) in opposite 
direction (to engage gears) and adjust the 
other set of gears (HI-27, 43) or (HI-27, 59), 
repeating steps Bl through B2. (See Figure 
5-6) 

1. Loosen allen-head screws (HI-42) on the bevel 
gears (HI-43, 59). 

2. Adjust bevel gear up or down on ribbon spool 
shaft (HI-38, 57) to obtain a vertical ad­
justment (engagement B) of 0.05 to 0.2 milli­
meters (0.002-0.008-in.) between the teeth of 
the opposing gears (HI-27) as they mesh (See 
Figure 5-6). Tighten allen-head screws on 
bevel gear (HI-43, 59). 

HI-43,59 

Figure 5-6. BACKLASH ADJUSTMENT, BEVEL GEAR (HI-43, 59) 

c. Driving Slide Shaft A (HI-I03) 

If driving slide shaft A (HI-I03) is removed or replaced, 
adjust ribbon mechanism parts in the following manner: 

1. When engagement A and B of bevel gears has been made 
(Figure 5-5, 5-6), one snap ring (HI-lOS) always 
contacts support bushing (HI-130); the distance 
between other snap ring (HI-lOS) and the support 
bushing (HI-130) on shaft (HI-I03) is 3 to 4 
millimeters (0.12-0.16-in.). (See Figure S-7). 
Note that distance between bevel gear (HI-59) and 
bevel gear (HI-27) is also 3-4 mm. 
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RIBBON FEED MECHANISM 

HI-94 

Figure 5-7. DRIVING SLIDE SHAFT A - ADJUSTMENT 

2. When bushings and holders (HI-133, 130) on left 
and right side of printer are installed, the 
driving slide shaft A (HI-I03) should move freely 
and travel an overall distance of 3.0 to 4.0 
millimeters (0.12 - 0.16-in.) when engaged 
alternately in either direction with bevel gears 
(HI-27, 43) or (HI-27, 59). (See Fig. 5-7) 

D. Ribbon Reversing Rod (HI-92) 

If ribbon reversing rod (HI-92) is removed, adjust 
ribbon mechanism in the following manner: 

1. Thread right-hand coupler (HI-94) clockwise all 
the way. (Refer figure 8-10) 

2. With right bevel gears engaged (HI-27, 59), 
(right side, rear view) adjust gap between washer 
(HI-l04) and ribbon reverse control arm (HI-88) 
between 3 and 4 millimeters (0.12-0.l6-in.) by 
rotating ribbon reversing rod (HI-92) to control 
the distance. (Refer to Figure 5-8) 

3. Tighten locking nut (HI-98) to prevent further 
rotation of ribbon reversing rod. 

4. Slide both stoppers (HI-95) into place (left and 
right) and lock by tightening allen-screws (HI-96). 
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RIBBON FEED MECHANISM 

Figure 5-8. RIBBON REVERSING ROD ADJUSTMENT 

E. Control Spring (HI-39) - Ribbon Reverse Timing 
(See Fig. 5-9) 

1. When reverse control lever (HI-88) turns left by 
moving ribbon reversing shaft (HI-92) to left, and 
if Engagement A (Fig. 5-5) between bevel gear 
(HI-27) and bevel gear left (HI-43) is decreased 
-to approximately 1.0 rom (0.039-in.), adjust 
position of control spring (HI-39) by loosening 
screws (HI-40) and flat washers (HI-128) to just 
pass roller mounted on control spring (HI-39), 
located underneath left ribbon spool shaft 
(HI-38) over top of ramp of reverse control lever 
(left) (HI-88). Note, that both ribbon spools will 
rotate freely when driving slide shaft A (HI-I03) 
is in neutral position (top of ramp). 

Figure 5-9. RIBBON REVERSE TIMING 
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RIBBON FEED MECHANTSM 

2. When ribbon of spool (empty condition) contain;i.ng 
eyelets (or small plate) is blocked by ribbon 
guides (part of HI-8S, 90) a pull of 220-280 
grams (7.7 oz - 9.8 OZ) is exerted on the reverse 
control levers (ei thl::!r left or right), which 
reverses the ribbon movement. (See Figure 5-9) 

3. Adjust bevel gear (HI-27) (right) and bevel gear 
(HI-59) (right) to the same gap as indicated in 
para. E.l. 

Note 

Both bevel gear (HI-27) and bevel gear 
(right and left) (HI-42, 59) should be 
timed so that they engage together after 
roller, mounted on control spring, passes 
over top of ramp of reverse control lever 
(HI-88). (Fig. 5-9) 

F. Clutch Gear and Driving Gear Engagement 
(Figure 8-10, HI-I, 75) 

1. To ensure clutch gear (HI-l) and driving gear 
(HI-75) are meshed properly, adjust by loosening 
screws (HI-17). Also ensure both bevel gears 
(HI-18, 81) are meshed properly and positioned 
on driving shaft unit. Proper backlash between 
clutch gear (HI-I) and driving gear (HI-75) is 
0.05 to 0.2 rom (0.002 - D.008-in.). 

2. Ensure that torque of driving gear (HI-75) does 
not transmit to driving shaft (HI-79), when spool 
holder is held by hand. Adjust pressure on ball 
(HI-76) by turning set-screw (HI-78). After 
making above adjustment, check the following 
points: 

a. When carriage is moved by hand and ribbon 
feed direction is changed, see that there 
is no slippage between driving gear (HI-75) 
and driving shaft (HI-79). 

b. When carriage is moved by hand, and spool is 
held by hand, ensure that torque of driving 
gear (HI-75) does not transmit to driving 
shaft (HI-79). 
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G. Ribbon Winding 

1. Top Edge Curling 

RIBBON FEED MECHANISM 
ELECTRICAL HARDWARE 
PAPER FEED STACKER 

When the ribbon winds normally into ribbon spool, 
the edge of the ribbon should not be curled. If 
the top edge of the ribbon is curled, adjust position 
of ribbon spool holder (right or left) (HI-35, 55) 
by loosening bolts (HI-54) to incline ribbon spool 
shaft (right or left) (HI-38, 57) slightly backward. 

2. Bottom Edge Curling 

If the lower edge of the ribbon becomes curled, 
adjust position of ribbon spool holder (HI-35, 55) 
by loosening bolts (HI-54) to incline spool holder 
shaft (HI-57, 58) slightly forward. 

H. Guide Roller Adjustment (HI-I06, 114) 

1. Adjust level of guide roller (right or left) 
(HI-I06, 114) by loosening screws (HI-117) to 
position guide rollers (HI-119) perpendicular 
and parallel to side of machine. 

5.2.11 ELECTRICAL HARDWARE (HJ) 

In general, the parts list for this section reflects 
elect:rical and mechanical items required for the operator panel 
and cabling found on the main frame of the printer. There is 
no illustrative drawing for the accessories parts list at this 
printing. 

5.2.12 PAPER STACKER AND GUIDE 

Refer to Section 2.3. 
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5.2.13 PRINT HEAD AND ASSOCIATED ASSEMBLIES (Figure 8-l2(B)* 

The following paragraphs describe a method of removal/ 
replacement, and wherever required, a.djustments for the print 
head and associated assemblies. This section does cover 
total parts contained in those asseruJlies. See Section 7 and 8 
for complete parts list and assembly drawings. 

5.2.13.1 Operation 

A. Print Head 

Acts as a guide to keep print wires in line as each 
one drives against the ribbon to form characters out 
of dots. 

B. Power Driver Board 

Supplies control signals to printer solenoids and 
forward and rear clutches for head movement from 
logic boards. 

c. Video Amplifier and Cable Ass'y 

Amplifies and shapes the video pulse, with the cable 
assemblies carrying powe:r driver outputs to the 
solenoids of head. 

D. Bracket (HA-50) 

Supports video amplifier and cables, Fibre Optics 
Head and bundle, and Light Assembly. 

5.2.13.2 Removal/Replacement Procedure (Refer to Figure B) 

A. Print Head 

1. Refer to Section 5.2.1 (Figure A) steps 1 and 
3, for removing the Gover prior to removing head. 

2. Unplug fingerboard, solenoid (B-1) from video 
amplifier connector (B-2). 

3. Using a 3/32 - in. diameter allen wrench, remove 
at the top, from each side of head assemlby (B-3), 
two allen-head screws (B-4) and two internal 
lockwashers (B-5) attached to the head bracket 
(B-6) of printer carriage (B-7). Remove the lower 
two allen-head screws (B-10) (longer in length) 
and internal lockwashers (B-5). 

*For convenience, B will be used to key text to the drawing. 
(See Section 8, Fig. 8-l2B) 

5-44 



4. To replace print 
procedure. 

B. Power Driver Board 

PRINT HEAD AND ASSOCIATED ASSEMBLIES 

head reverse disassembly 

1. Unplug ribbon cable connector board (B-ll) from 
power driver board connector (B-2). 

2. Remove ribbon cables (B-12, B-13) from cable 
clamp assembly (B-14) located on the tray (B-15) 
by loosening the back screw, (B-16) and removing 
the front screw, (B-16), washer (B-5) and nut 
(B-17) • 

3. To remove entire heats ink bracket (B-18) with 
power driver board (B-19), remove four countersink 
screws (B-20) at front of printer attached to 
printer frame unit (B-2 1). 

4. Reverse disassembly procedures to assemble. 

C. Video Amplifier and Cable 

1. For removal of video amplifier board (B-22) and 
cable Ass'y (B-12, B-13) , first refer to paragraph 
5.2.13.2B, steps 1 and 2 of this section. 

2. Remove connector screw (B-23) from bracket (B-26), 
clip (B-46) and the fibre washer (B-24) located 
directly underneath the video amplifier board. 

3. Remove two screws ,B-25) from bracket (B-26) 
holding cables and video amplifier board including 
fibre washers (B-27) (placed as insulators) and 
pad assembly (B-28). 

D. Installation-Video Amplifier and Cable 

Install the video amplifier (B-22) and cable assembly 
(B-12, B-13) in the following manner: 

1. Insert one screw (B-25) into ground terminal lug 
(B-45) (attached to board) and then into fibre 
washer (B-27) and enter pre-drilled hole in cables 
(B-12, B-13). 
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PRINT HEAD AND ASSOCIATED ASSEMBLIES 

Insert one more screw (B-25) with fibre washer 
(B-27) and enter the other pre-drilled hole in 
cables. Add one fibre washer (B-17) to each 
screw between the underside of the cables and 
the pad assembly into sponge (B-29) and bracket 
below (B-26) into front two press-fitted 
rivnuts (B-30) on the bracket. 

2. Insert solenoid fingerboard (B-1) from printer 
head into video amplifier connector (B-2). 

3. Reverse procedures of 5.2.13.2.B., 1 and 2. 

E. Bracket Video Amplifier 

1. Remove entire bracket (B-26) with non-conductive 
sponge (B-29) containing fibre optics head (B-31) 
and bundle (B-31) and lamp housing assembly 
(B-32) and two 10ckwashers (B-34) from printer 
carriage unit (B-7). 

5.2.13.2 Adjustments 

A. Print Head 

See maintenance, Section 6, Print Head Assembly. 

B. Bracket (Video Adjustment) 

The adjustment of the bracket (B-26) is a preliminary 
step prior to alinement of lamp assembly (B-32) and 
fibre optics head (B-31) relative to the flexible 
timing fence (B-36) and print head. 

1. With hardware and bracket (B-26) in position, 
and before tightening mounting screws (B-33), 
push upward on the bracket so that flanged end 
is flush and parallel with top front edge of 
printer carriage unit (B-7). Tighten screws so 
that slight tap would shift position of bracket. 

2. Move lamp holder housing assembly (B-32) without 
lamp (B-4l) and sockei: (B-42) backward on screw 
adjusting slots at ma}cimum distance from timing 
fence (Fig. 5-10). Tighten screws (B-35) (screws must 
be flat-head) when ri~Jht side of lamp housing is 
aligned parallel to edge of bracket. 
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PRINT HEAD AND ASSOCIATED ASSEMBLIES 

3. Mount fibre optics head (B-31) to bracket (B-26) 
with screws (B-37), lockwashers (B-38) and flat­
washers (B-7). Allow lead of optic bundle (B-3l) 
to hang freely. Do not tighten screws. 

Note 

The following adjustments must be 
made to correctly align lamp (B-41) 
so that this light source is directed 
properly through the optic fence 
(B-36) to slit (B-40) on fibre optic 
head (B-3 1). 

4. Adjust the right, top edge of fibre optics head 
so that it is parallel with edge of bracket (B-26) 
and as close to fence without touching (See Fig. 
5-10) • 

a. If optics head is not parallel with respect 
to the vertically suspended fence, physically 
bend the bracket (B-26( slightly up or down to 
maintain parallelism. 

b. Move print head by hand, all the way to the 
right to ensure timing fence and the face of 
the fibre optic head surfaces do not touch. 
Adjust accordingly. 

c. Re-check timing fence alinement (para. 5.2.6.3). 

5. From a position in front of optic timing fence (B-36) 
and with fibre optic bundle (B-3l) pointing to a 
light source, correctly aline illuminated slit (B-40) 
on optics head (B-3l) by observing through empty 
light housing (B-32) so that light slit on optics 
head is completely blocked by any black line on the 
timing fence. (Figure 5-11 (A). 

6. The following two conditions may apply to light 
alignment in previous step 5 when the slit on optics 
bundle is out of alignment with respect to the 
black line on timing fence (Figure 5-11 (B) and (e). 

a. If the bracket (B-26) holding the optics head 
is too high on left (Figure 5-2 (B), tap bracket 
to align slit and black line (Figure 5-11 (A). 

b. If the bracket holding the optics bundle is 
too high on the right (Figure 5-11 (e), tap 
bracket to align slit and black line (Figure 
5-11 (A). 
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¢ MAXIMUM MOVEMENT 
BEFORE TIGHTENING 
SCREW 

LAMP 
ASSEMBLY 

TIMING 
FENCE 

PRINT HEAD AND ASSOCIATED ASSEMBLIES 

BUNDLE 

FIBER OPTICS 
PICK UP HEAD 

FIBER OPTICS PARALLEL 
TO TIMING FENCE 
(AS CLOSE AS POSSIBLE, 

BUT NOT TOUCHING) 

Figure 5-10. FIBRE OPTICS HEAD, ADJUSTMENT FROM 
OPTIC FENCE 

(A) CORRECT ALIGNMENT-BLACK LINE OF FENCE 
PARALLEL & VERTICAL WITH SLIT ON OPTIC HEAD 

SLIT 

(B) BRACKET TOO HIGH ON LEFT (C) BRACKET TOO HIGH ON RIGHT 

Figure 5-11. FIBRE OPTICS HEAD ALIGNMENT AND FLEXIBLE 
TIMING FENCE 
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PRINT HEAD AND ASSOCIATED ASSEMBLIES 

c. When correct alignment has been attained, 
tighten and secure bracket (B-26) with the 
two mounting screws (B-33) and washers (B-34) 
to printer carriage (B-7). 

7. Insert lamp (B-4l) into socket (B-42) attached to 
lamp retainer (part of lamp socket), but note that 
pri.or to insertion into lamp ass'y be certain 
lamp filament (inside lamp B-4l) is in a vertical 
plane paralleling slit (B-40) in the opposing 
fibre optics head (B-3l) for maximum blockage of 
light by black line on fence (Figure 5-11 (A). 
Insert and tighten screw (B-37), washers (B-38, 44) 
into lamp retainer (B-42) and lamp ass'y (B-32). 

8. Install bundle lead of fibre optic head (B-3l) into 
photo cell housing ass'y (B-43) installed on the 
video amplifier board (B-22). Tighten screw (B-25) 
on clamp end of photo cell housing. 

C. Ribbon Cables Ass'y (B-12, B-13) 

1. To position ribbon cables for operating condition, 
move cables to the left or right through the tray 
clamp (B-14). Set printer head to the left so that 
when print head operates normally, the ribbon cables 
do not strike damper (Figure HD) or that cables 
become too tight between printer head and tray 
clamp. The starting point of the head may differ 
among models because of small mechanical variations 
affecting the degree of slackness of the cables. 

2. Secure cables, after proper adjustment of head, by 
tightening screws (B-16) washers (B-5) and nuts 
(B-17) on clamp (B-14) on tray (B-15). 

D. Ground Lug - Video Amplifier Board 

Check to see if preassembled ground lug (B-45) clears 
etch runs of video amplifier board, (B-22) after 
assembly is completed. Adjust, if required. 
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SECTION 6 
MAINTENANCE 

This section contains the following maintenance information: 

Paragraph 

6.1 
6.2 

Description 

Adjustments 
Preventive Maintenance 

In addition, detailed removal, replacement and adjustment procedures for all 
mechanical assemblies are contained in Section 5. Associated mechanical drawings and 
parts lists are in Section 8. Detailed theory of operation on the electronics portion is 
contained in Section 4 and associated drawings and parts lists are in Section 7. 

6.1 ADJUSTMENTS -
All mechanical adjustments are described in detail in Section 5. All electrical 

adjustments are summarized in the following table. 

Item Signal Element- Adj. Pulse 
No. Function Name Pin Card# Resistor Width 

Strobe pulse STROBE ME 18-6 2 R7 450 usec 

2 Strobe Delay ME32-13 2 R51 500 usec 

3 Delayed Strobe pulse DELSTB ME32-15 2 R52 450 usec 

4 Delayed CI utch Interval DCLT ME22-6 2 R9 40 msec 

5 Line Feed pulse LF ME17-13 1 R54 15 msec 
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I:EnTROnl[:S 

SERIES 100 PRINTERS 

PREVENTIVE MAINTENANCE PBOCEDURES 

(December 1974) 

The following Preventive Maintenance (PM) procedures apply to 
the Series 101 and Series 102 printers. 

Frequency of PM 
Time Required: 

Cleaning Material: 

Tools Recommended: 

6 months 
1.5 hours (approximately) 

Medium-bristle cleaning brush, 
Two soft clean cloths, 
Liqu id Freon 

Centronics' Tool Kit No. 63002399-1 
Phillips screwdriver ) 

Flat blade screwdriver ( Items not available 
Jeweler's eye loupe j' through Centronics 
Decimal feeler gauges 
Oil syringe 

Lubricants Recommended: 

Lightweight oil (choice of three) 

Teilus No. 27 (Shell) CDCC Spec. No. 30050005 
Teresso No. 43 (Esso) CDCC Spec. No. 30050006 
Vacualine No. 1405 (Mobil) CDCC Spec. No. 30050007 

Grease - CDCC Spec. No. 30050004 
Oil - Anderol No. 465, Spec. No. 30050002 (for bushings 

and felt washers only) 

Reference Manuals: Series 101 and Series 102 Technical Manual 

I:EnTROnl~S 
centronics data computer corp. 
hudson, n.h. 03051 
telephone (603) 883-0111 
eastern region: (617) 646-8545 (mass.) 
central region: (513) 294-0070 (ohio) 
western region: (714) 979-6650 (calif.) 
centronics data computer (canada) ltd. 

mississauga, ontario (416) 625·0770 
centronics international corp. 

brussels, belgium (02) 762·3572 

Specifications subject to change without notice. © 1974 Centronics Data Computer Corp. 

(PRINTED in U.S.A. 12·741 
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PREPARATION 

Clean Printer with vacuum cleaner, if available. 

INSPECTION, ADJUSTMENT, CLEANING 
AND LUBRICATION 

1. FIBER OPTIC HEAD 

Verify proper Fiber Optic Head alignment as shown 
in Figures 1a and 1b (para. 5.2.13.3). 

MAXIMUM MOVEMENT 
11 BEFORE TIGHTENING 
\J SCREW 

ASSEMBLY 

l BUNDLE 

'--__ -'~R OPTICS 
PICK UP HEAD 

FIBER OPTICS PARALLEL 
TO TIMING FENCE 
(AS CLOSE AS POSSIBLE, 
BUT NOT TOUCHING) 

~II!!!!II!I!III!!!lIt 
(A) CORRECT ALIGNMENT-BLACK LINE OF FENCE 

PARALLEL & VERTICAL WITH SLIT ON OPTIC HEAD 

(B) BRACKET TOO HIGH 
ON LEFT 

TIMING 

~ FENCE 

~11111111111.llllllf 
(C) BRACKET TOO HIGH 

ON RIGHT 

2. CARRIAGE ASSEMBLY 

a) Check damper (5.2.5.2, Step 9) 
b) Verify proper main drive belt tension (5.2.2.3 D) 
c) Wipe Carriage Guide Bar, Rollers and Plate (5.2.2) 
d) Clean flex ible timing fence using micro-wipes. (If 

necessary, use a mild detergent, never an organic 
solution (5.2.6.3 E) 
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3. PRINT HEAD ASSEMlBL V 

HORIZONTAL ADJUSTMENT VERTICAL ADJUSTMENT 

a) For Series 102 only, verify alignment of left and right print 
heads (5.2.2.3) 

b) Remove print head(s) from Carriage Assembly; (5.2.2.2, 
Series 102) (5.2.13.2, Series 101) 

c) Remove print head cover, and clean print head jewel using a Freon 
cleaning solution and a medium-bristle cleaning brush (See Fig. 
below) 

d) Using an eye loupe, verify that print wires align flush with face of 
print head jewel (make sure that wires are not recessed in the jewel) 
(1.3.1 ) 

e) Replace print head cover 

f) Re-mount print head on Carriage Assembly (See Fig. below) 

3b to 3f 
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4. FORM FEED ASSEMBLY 

a) Verify proper gaps and timing belt tension (5.2.9.3), 
b) Lubricate as shown in diagram below. 
c) Oil all moving shafts and bushings. 

4b 

O.007-{).Oll-in. max. \' 
(O.2-{).3 mm max.) ~ ~~ 

O.003-{).007-in. max. / / J-<..t 11.4a) 
(O.08-{).18 mm ) / ~ \J 

~ // /// 

4a t /~/// ///// 
<", " 
~ = 

BACKSTOPPER ~ 

4b 
OIL 

5. RIBBON FEED ASSEMBLY 

a) Check all gears for wear and proper mesh (5.2.10) 

b) Verify that ribbon spools rotate freely when driving slide shaft is in 
neutral position (neither spool engaged) (5.2.10.3) 

c) Manually move carriage assembly, and verify proper ribbon tracking 
by engaging left and then right bevel gears (5.2.10.3) 
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d) Verify proper operation of ribbon feed driving gear slip clutch 
when the carriage is moved and the engagE!d ribbon spool is held 
stationary (5.2.10.3). 

e) Clean and lubricate as indicated in the diagrams (See Fig. below)' 

f) Grease all metal-to-metal surfaces, if required. 

Se 
GREASE ~ , ____ /.1.\ 

.r8 Y 

~fI<'~" (~ % SLEEVE 
A\~\ 

V~' SPRING 

6. DRIVE ASSEMBiL Y 

a) For Series 102, verify gap between armature plates for forward and 
reverse clutches (no gap between armature and rotors) (5.2.3.3). 

b) For Series 101, verify a uniform gapbetweel1 rotor and armature 
for forward and reverse clutches (5.2.3.3J. 

Note: Avoid use of any lubricant on the forward and reverse clutch surfaces. 

c) For Series 101, verify no end-play on forward and reverse clutch 
bushing brackets (5.2.3.3J. 

d) Verify proper tension on main motor and forward and reverse clutch 
timing belts (5.2.3.3J. 

e) For Series 102 only, verify uniform gap between surfaces on brake 
assembly (See Fig. 6C) (5.2.11.3) 

f) Oil intermediate shaft and felt washer at forward and reverse bushings. 
(See Fig. 6F) (5.2.3.3) 
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SERIES 
102 6a 

ADVANCE THIS .. 0 007-0 OIS-in 
01 RECTI ON ---I f-. . . 
~~ERVERSE ... II (0.2-0.4 mm) 

FORWARD ., 
ARMATURE) 

OUTSIDE 
PORTION 
OF ARMATURE 
(FORFRONTAND 7-
REAR CLUTCHES) 

VIEWA 

o ROTOR FOR 
CLUTCHES 
(FRONT AND 
REAR) 

SERIES 102 ONLY 

\:() 

ft·.· ·~L-USE 
~ ~~DEROL46S ONLY 
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6b 
SEE VIEW A 

FWD CLUTCH 
TIMING BELT 
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SECTION 7 
DRAWINGS AND PARTS LISTS, ELECTRICAL 

This section contains the schematic, wlrlng and assembly 
diagrams and parts lists for all the electronic assemblies in the 
printer. 

Note 

Refer to the ECN sheets included with 
this manual that describe electronic 
changes made to the printer which have 
not yet been incorporated into the 
drawings in this section. The labels 
on each page which state, "Refer to 
the beginning of this section for 
possible changes not yet incorporated 
on this page" reference these ECN sheets. 

As additional changes are made to the printer, the Change 
Notice Sheets will be shipped with the manual to provide up-to-date 
information on that printer. Always keep these Change Notice Sheets 
wi th the manua 1 . 

7-1/7-2 REV. 0 





Item 

2 
2A 
3 

4 

5 

6 

7 
8 

9 

10 

11 

12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
36 
37 
38 
39 
40 
41 
42 
-43 

Symbol 

562-121-000-
01 

LIST OF MATERIAL 
FOR 

LEVEL BREAKDOWN PARTS LIST 
PRINTER ASSEMBLY (lOlA) 

(NO. 63002370. REV. L) 

Pay't 
Number 

63002437-1 
63002323-1 
63002306-1 
63002242-1 
63001105-1 
63002302-1 
63002303-1 
63002304-1 
63011142-1 
63002586 

63002293-1 
63002349-1 
63002321-1 
63002248-1 
63002292-1 
63002294-1 
63002300-1 

63002259-1 
37253790 
39092502 
63002354-1 

3450712; 
34114161 
34114201 

34517327 
34327207 

34902007 
34805007 
34815007 
34815005 
34828005 
30000000 
30070000 

Nomenclature 

Basic Machine (Brother Item) 

Die Cast Head Ass'y (Ruby Bearing) 
Head Assembly (Alternate to Item 2) 
Video Amp. and Cable Ass'y 
Compo Bd. Assy, Power Driver 
Elec. Cavity Assy 
Compo Bd. Assy, Elec. Card No. 
Compo Bd. Assy. Elec. Card No.2 
Compo Bd. Assy, ~12V Reg. uA723C 
Compo Bd. Assy 100 Series +5V Pwr. Sup. 
Compo Bd. Assy, Elapsed Time Indicator 
(Option) 
Twin Spool and Ribbon Assy 
Pad Assy 
Bracket Assy 
Fibre Optics Head 
Form Feed Tape 
Ribbon Guide 
Clip. PIC 

Lamp Housing 
Lamp (GE379) 
Switch, SPST, P.B. (Line Feed) 
Cover Assembly 

SCR. Pan/Phil 2-56 x 3/8 19 
SCR, Hex Soc 4-40 x ~ 19 
SCR. Hex Soc 4-40 x 5/8 19 
SCR, Pan/Phil 4-40 x 1.0 19 
SCR. Pan/Phil 6-32 x 5/8 19 

Washer, Flat, No. 2 
Washer. lkg. No.2 
Hasher, lkg .. No. 4 
Lockwashel". lnt. Tooth No. 4 
Washer, tock, Split. No.6 
Insulating Varnish (Glpt) 
Solder, 60/40 

31460008 Terminal. Solder1ess (Amp 61381) 
33723717-10 Screw Phil/Sh Metal #4 x .31 19 
33000001 Static Eliminator 

7-3/7-4 

Quantity 

1 

1 

2 

2 

2 

2 

3 

5 

5 

4 

3 

AR 
AR 
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Part 
It. S,F-bol Nur.ber Nomenclature 

1 63001052-1 COI'1ponent Board 

2 C1 21330001 Capaci tor, 33 PF, 1000V, :2OS 
CZ. C9. C10 21102000 Capacitor, .001 uf 
C14, C16, C20 21102000 Capacitor, .001 uf 
C22, C23 21102000 CapacHor. .001 uf 

4 C4. C29. C27 21502001 Capacitor, .005 ufo 100OV. !201 
C28 21502001 Capacitor, .005 ufo 1000V. !201 
C5. C7. C21 22107002 Capac i tor, 100 uf, 25V , ail CS. C15 21103003 Capacitor. 0.01 uf, 1000V. !20: 

6A C6, ca. C15 21103004 Capacitor. 0.01 uf, looOV. '!21lS 
7 ell. e12 ZZ10500Z Capacitor, 1 ufo 25V 

a C13 22206002 Capacitor,20 uf, 25V 

9 eZ6 z1473000 Capacitor. .047 uf. 12V 

10 C17, C18 22506002 Capacitor, 50 uf, 25V 

11 C19 21224000 Capacitor, .22 uf, 12V 

12 C24 22505002 Capacitor,S ufo 16V. -10 +751 

13 

14 CR1. CHZ. CRl 38100904 DiOC:e, WG904 

CR4. CR5. CR7 38100904 Diode, WG904 

15 

16 

....... 17 MEl. ME4. ME16 35474040 Integrated Circuit, 7404 
I ME2S. HE29. 35474040 Integrated Circuit, 7404 

N 
N ME30 35474040 IntegratedCircuit, 7404 

1S JolE2. ~E22 35474nO Integrated Circuit. 7473 

19 ME3. P'E5. "£12 35474000 Integrated Cfrcuit. 7400 

ME21. ME26 35474000 Integrated Circuit, 7400 

20 ME6 35474060 Integrated Circuft. 7406 
21 MO. MEg 35474020 Integrated Circuit. 7402 

Z2 MEa. M02 35474100 Integrated Circuit. 7410 

Z3 MElD 35440243 Integrated Circuit. 4024 

24 ME11. ME17 35474123 Integrated Circui t. 74123 

ME27 35474123 ~ntegrated Circuit. 74123 

25 ME13. ME23 35474200 Integrated Circuit, 7420 

ME24. ME25 35474200 Integrated Circuit. 7420 

26 MEl4 35474500 Integrated Circuit, 7450 

27 MEl5. MEl8 35474300 ~ntegrated Circuit. 7430 

ME19. ME20 35474300 Integrated Circuft. 7430 

ME31 35474300 Integrated Circuit, 7430 

28 

29 R1. RZ. R3 41101926 Resistor. IK. \W. '!:lOS 

R4. R5. R6 41101926 Resistor, 1K. ~. !1OS 

R7. RS 41101926 Resistor, lK. JUl. '!:1OS 

R19. R40 41101926 Resistor. lK, ~W, !101 

R57 41101926 Resistor. lK, \W. !lOS 

:::a 
CD 
< 

"T1 

LIST OF MATERIALS 
ELECTRONIC CARD NO. 1 (lOlA) 

(Reference: Ass'y Owg. '63002302) 

Quant1~ Itill S)1IIbol 

30 R9, R34, R49 
1 

31 RIl, R12, R13 
8 R14, R16, R53 

H2O, RZI. R26 

4 
R55. Rl1. R35 
R36 

32 R17 
33 R22. R27. R43 
34 R23. R28. R44 

2 35 R15, R24. R29 

1 36 Rl2. R47 
37 RZ5. RJO 

R5l. RIa 

• R33 
39 ~7. Rl9 

R48. R38 

6 40 
41 R41 
42 R42 
43 R45 

6 44 R46 
45 RSO 

46 R52 

2 47 R54 

48 Q1. Q2 

Q).Q4 
'ft "'~ ft~ I'WII .. " ~" .......... 
SO Q7 

2 50A Q7 

1 51 

52 
53 
54 

4 

5 

11 

Part 
NlMIlber Moment 1 a ture Quantt_ 

41471926 Resistor, 470 ol1ns, ~W, t10S 3 
41472926 Resistor. 4.7K, ~. !IOS 13 
41472926 Resistor, 4.7K, ~, ~lOS 
41472926 Resistor, 4.7K, \W, !101 
41472926 Resistor. 4.7K. ~. !lCn 
41472926 Resistor. 4.7K. liN. !IOS 
41123926 Reshtor. 12K. ~. !l(n 
41221926 Resistor, 220 ollns. ~. !IOS 3 
41101926 Resistor. 100 ollns, ~, !lOS 3 
41ZZ39Z6 Resistor. 22K, liN. !lOS 3 
41682926 Resistor. 6.8K. ~, !lOS 
411039Z6 Resistor, 10K, ltiW. !lOS 4 
41103926 Resistor. 10K. liN, !lOS 
41104926 Reshtor. lOOK ..... !lOS 
41222926 Resistor. 2.2K. ltiW. !IOS 4 
41222926 Resistor. 2.2K. JPi. !IOS 

41473926 Resistor. 47K. JUl. !lOS 
41391926 Resistor. 390 otvns. JPi. !un 
41271926 Resistor. 270 ollns. \W. !'lOS 
41220016 Resistor. 22 olr.ls, 1W 
41393926 Resistor. 39K, pw. !lOS 
41752926 Resfstor. 7.5K. ~. !lOS 
46203980 Resistor. 20K. Pot 
38239040 Transistor. ZN3904 4 
38239040 Transistor. ZN3904 
30,3;060 i'=.lQ'iWr. 2R3;W 3 
383OOOSO Transistor. MPS uOS 
38200311 Tip 31A III,)' be used 
39648505-4 Wire. Hook-up. Wht, No. 26. aWIi AI 
30070000 Solder (60/40) AI 
39610000-5 Wi .... Buss. No. 22 AWIi AI 
39690200-20 Sleev1ng. No. 20 AWIi (Teflon) • 

Refer to the beginning of this 
section for possible changes not 
yet incorporated on this page. 
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NOTES: 

KE...,.. SLOT 
l..OCATED BETwE:'EN 
PINS 12. At-JD 13 

I. PIN NUMBERS ARE. FOR REFERENCE ONL"t' AND DO 
NOT APPe::AR ON SOARD 

2. ADO JUMPER LEAD FROM ME.27 PIN I TO ME2~ PIN II. 
3. ADD JUI'vlPER L.EAD F"ROM !'/IE.S PIN '0 TO MC:Z2 PIN I, 
4. MAR.K /s l-\1<.S\4 BlAc)« C\-lA.e~,E1?'5 .... CCA"'TE'D A?'P~:)x AS S ... CV\.' "J. 

5 ITEM NUMBERS WITH S.UBSc..QIPTS ARE. AL1E..~NATE. PARTS. 

KEY SLOT----.:, 
BETWEE.N PINS.3 A.N.D 4 

TABLE I 
DASH ~Up~oE~1 CHARAe T~~"tHATURJ CHARACTER 

NO. ABLE 1I ME33 ME34 IME35 IME36 I 

-I A C '"Te.\~ 1"Ta-1'3\ 1..1 A. N'" 9:<.7 (""4C"'A'ZA.S'E."'T- SiD AN 
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LIST OF MATERIALS* 
COfoIPONENT BOARD ASSEfJ.SL Y 

ELECTRONIC CARD NO.2 (lOlA) 
(Reference: Ass I y D~Q .,.63002303) 

Part 
Item Symbol Number Nomenclature Quanti ty 

Part 
Item Symhol Number Nomenclature Quantity 

1 63001055-1 Component Board 
34 R16 41103926 Resistor, 10K. ~W, !10~ 

2 C1. C17. C18 21224000 Capacitor •. 22 uf, 12V. +80 -20% 3 

3 C2 21104001 Capacitor, .1 uf, 16V, +80 -20% 
35 R7. R9 46103910 Resistor, 10K Pot 4 

4 C3 22206002 Capacitor, 20 uf, 25V 
R51. R52 46103910 Resistor, 10K Pot 

5 
36 Ra, R12 41472926 Resistor. 4.7K. ~W. :10% 8 

6 C5. CIS 22107002 Capacitor, 200 uf, 25V 2 
R31, R32 41472926 Resistor. 4.7K, ~W, :10~ 

7 C7 22106002 Capacitor. 20 uf, 25V 
R33, R38 41472926 Resistor, 4.7K. ~W, :10% 

8 C8 21471003 Capacitor, 470 pf, 1000V, :20% 
R50. R53 41472926 Resistor, 4.7K. ~W, :10% 

9 C9. C20 21102000 Capacitor, .001 uf (1000 pf) 1000V 
37 RIO 41682926 Resistor, 6.8K. ~, :10% 

C21. C22, C23 21102000 Capacitor •. 001 uf (1000 pf) 1000V 
38 R11, R13 41102926 Resistor. lK, ~W. :10% 31 

10 Cll. C13 22206002 Capacitor. 20 uf 25VDC 2 
R14. R15 41102926 Resistor, lK, ~W. ~10% 

11 C19 21502001 Capacitor •. 005 uf, 1000V, :20%' 
R17. R18 41ID2926 Resistor. 1K, ~W, :10% 

12 
R21. R22 41102926 Resistor. 1K. ~W. !10% 

R23. R24 41102926 Resistor. lK. ~W. !10% 
13 

"- R2S. R26 41102926 Resistor. lK. ~W. ~10% 
14 CRI. CR2 38100904 Diode. WG904 2 

R27. R28 41102926 Resistor. 1K. ~W. !10% 
15 XMEl.2.3.4 31410001-6 Socket 4 
16 MEl. ME2 35531131 Integrated Circuit. 133 x 2 Bit 4 

R29. R30 41102926 Resistor. lK. l:M. !10% 

ME3, ME4 35531131 Integrated Circuit. 133 x 2 Bit 
R34, R35 41102926 Resistor. 1K. ~W. !10% 

-.....J 
17 ME5. MEg 35474730 Integrated Circuit, 7473 2 

R36. R37 41102926 Resistor. lK. ~W. !10% 

I 18 ME6, MElO 35474000 Integrated Circuit, 7400 
R39. R40 41102926 Resistor. lK. ~W. ~10% 

N 
9 

-t::::o MEl1. ME16 35474000 Integrated Circuit, 7400 
R41. R42 41102926 Resistor, lK. ~W, !10% 

ME20. ME21 35474000 Integrated Circuit, 7400 
R43. R44 41102926 Resistor, lK, ~W, !10% 

ME25, ME26 35474000 Integrated Circuit, 7400 
R45, R46 41102926 Resistor. lK, ~W, !10% 

ME29 35474000 Integrated Circuit, 7400 
R47. R48 41102926 Resistor, 1K, ~W, :10% 

R~9 41102926 R~$i$tor. lK. ~W. !10% 
19 ME7. ME8 35474040 Integrated Circuit, 7404 3 

ME17 35474040 Integrated Circuit, 7404 39 R14 41471926 Resistor. 470 ohms. \W, !10'l.: 

20 MEl 3 35474300 Integrated Circuit, 7430 40 

21 MEl4 35474020 Integrated Circuit, 7402 41 Ql 38229070 Transistor. 2N2907 

22 ME15 35474200 Integrated Circuit. 7420 42 39648505-4 Wire. Hook-Up, No. 26 AWG AR 

23 MEl8 35474121 Integrated Circuit. 74121 2 43 30070000 Sol-er (60/40) AR 

ME22 35474121 Integrated Circuit. 74121 
44 39610000-5 Wire. Hook-Up, No. 26 AWG 

i~4 HEl2. MEl9 3547410C Integrated Circuit. 7410 45 - 71 DEL E TED 

25 ME23 3547407( Integrated Circuit. 7407 *5A C4,C6,C10 21103004 Capacitor, .01 uf 50V 6 
C12.C14,C16 

26 ME24 35474910 Integrated Circuit. 7492 2 
72. 31410001-04 28 Pin Socket AR 

ME27 35474920 Integrated Circuit, 7492 

27 ME28 35474145 Integrated Circuit, 74145 
16A MEl, ME2 35512800 Integrated, Circuit C2040 AR 

ME3, ME4 (See Note 1) 

ME30 35474145 Integrated Circuit, 74145 ME33 See Assy Dwg. Table I and 6200112 REF 

28 ME31 35474060 Integrated Circuit. 7406 ME34 REF 

29 ME32 35474123 Integrated Circuit, 74123 ME35 REF 

31 ME36 REF 

;C 32 ME3? 35474260 Integrated Circuit, 7426 *Item numbers with subscr1pts are alternate parts. 
ro 
< 33 

rT1 Refer to the beginning of this 
This L/M applies to -1. -3 thru -7 and -10 thru 15, -21 and -22. 

section for possible changes not 
yet incorporated on this page. 
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Item Symbol 

1 
2 
3 Cl, C5 
4 C2 
5 C3 

**6 CR1 THRU CR4 
7 CR5 
8 MEl 
9 R1 

10 R2 
11 R3 
12 R4 
13 R5 
14 R6 
15 R7 
16 R8 
17 Ql 

*18 Q2 
19 Q3 
20 

21 

22 
23 
24 
25 
26 

*18A Q2 
27 

**6A CRI THRU CR4 

LIST OF MATERIALS 
COMPONENT BOARD ASSEMBLY 

+5V REGULATOR (uA723C) 
(Reference: Ass'y Dwg. '63002305) 

Part 
Number Nomenclature 

63001046-1 Ccmponent Board 
63002204-1 Bracket, Heat Sink 
21104001 CClpaci tor, .1 uf, 16V 
21102000 CClpacitor •. 001 uf (1000 pf) 
22107002 Calpacitor. 100 uf 25 VDC 
38130901 Diode, ,30S1 
38052350 Diode, IN523S 
35207233 Mfcrologic, uA723C 
41751926 RE!sistor, 750 ohms, ~W, tl0% 
46102000 Resistor, lK Pot 
41222926 RE!sistor, 2.2K. ~W, !10% 
41220926 RE!sistor, 22 ohms. ~W, t10% 
40127000 Rnsistor. .125 ohms. 5W, t5% 
41101926 Ros fstor, 100 oms, ~w, ±10% 
41102926 + Rosistor, 1K, ~, -10% 
41471926 Rosistor, 470 ohms, ~W, t 10% 

38244420 Tl'ansistor, 2N4442 
38200311 Tl'ansistor, Tip 31A 
38200332 Transistor, Tip 33B 
34517107 SI:rew, Pan HD/Phil, No. 4-40 x 

5/16 Lg 
34517127 Screw. Pan, HD/Ph'll, No. 4-40 x 

3/8 Lg 
34815007 W,asher, Lock, Int. Tooth, No. 4 

34712007 Nut. Hex, No. 4-40 UNC 
30050000 Lubricant. Sf1icone 
30000000 Insulating Varnish. Glyptl 
30070000 SI) 1 der (60/40) 
38200312 T'lp 31B may be substituted 

38049980 DIode. IN4998 (substitute) 

7-26 

Quantity 

1 

1 
2 
1 
1 
4-

1 
1 
:1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

2 

2 

4 
AR 
AR 
AR 
1 

4 
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section for possible changes not 
LIST OF MATERIALS yet i ncorpora ted on th is page" 

12V REGULATOR 
(Reference: Ass'y DHg. #63002304) 

Part 
Item Symbol Number Nomenclature Quantity 

63001049-1 Component Board 
2 63002205-1 Brack~t. Heat Sink 
3 Cl. C6 22108000 Capac"1 tor. 1000 ufo 50 VDC 2 
4 C2. C7 21104000 Capac"1 tor. 0.1 uf, 25 VDC 2 
5 C5. CI0 21104001 Capac"ltor. 0;1 ufo 16 VDC 2 
6 C3 21471000 Capac"ltor. 470 pf 1 
7 C4. C9 22106002 Capac"1 tor. 10 ufo 25 VDC 2 
8 C8 21101001 Capacitor. 100 pf. 16V 
9 

10 
11 CR1. CR2. CR3 38040020 Diode, IN4002 6 

CR4, CR5, CR7 38040020 Diode, IN4002 
12 CR6. CR8 38052460 Diode, IN5246 2 
13 MEl, ME2 35207233 Micrologic. uA723C 2 
14 
15 
16 R1. R14 41220926 Resis":or. 22 ohms. ~W. ~ 10% 2 
17 R2. R15 41158015 Resis":or. 1.5 ohms. 1W.: 5% 2 
18 R3 41202925 Res i s":or. 2K. ~W, !5 ~ 

19 R4. R11 46102000 Resistor. 1K. Pot IRe 2 
20 R5. R8. R9. 41302925 Resistor. 3K. ~W. ~ 5% 3 
21 R6. R17. R7 41101926 Resistor. 100 ohms • .l.iW, ~ 10% 3 

22 
23 RIO 41242925 Resistor. 2.4K. ~W. 5% 
24 R12 41122926 Resistor, 1.2K. ~W. ~10% 
25 R13 41331026 Resistor, 330 ohms. 2W. ±10% 
26 R16 41470926 Resistor. 47 ohms, ~W.~10% 
27 
28 Ql, Q3 38244420 Trans"1 s tor. 2N4442 2 

*29 Q2 38200311 Trans"lstor. Tip 31A 1 
30 Q5 38200321 Trans"istor, Tip 32A 
31 Q4. Q6 38239060 Trans"istor. 2N3906 2 
32 

33 39692399 Strap AR 
34 39692309 Clip 1 
35 34517107 Screw" Pan HD/PHIL. No. 4-40 x 2 

5/6 L9 
36 34517127 Screw" Pan HD/PHIL. No. 4-40 x 2 

3/8 L9 
37 34815007 Washer. Int. Tooth, No. 4 2 
38 34912004 Washer'. Flat. Nylon. No. 4 2 
39 34712007 Nut. Hex. No. 4-40 UNC 4 
40 30050000 Lubricant, Silicone AR 
41 30000000 Insulating Varnish GLYPTL AR 
42 30070000 Solder, (60/40) AR 

*29A 38200312 Tip may be substituted. I 

*Tip 31B may be substituted 38200312. 

7-28 RE!V. E 
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Item 

1 
2 
3 
4 
5 
6 
7 

LIST OF MATERIALS 
CONNECTOR BOARD 

(Reference: Ass'y Dwg. #63002332) 

Part 
Symbol Number Nomenclature 

63001067-1 Component Board 
W-1 63002253-1 Harne:ss Assembly 
J1-J2 31230008 Conne1ctor 
J3-J8 31230037 Connector 

30070000 Solder, (60/40) 
39610000-7 Wire, Buss #18 AWG 
39690200-18 Sleeving, Insulating, 

7-30 

Quantity 

1 
1 
2 
2 

AR 
AR 

Teflon AR 

RE!v. 0 
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Part 
1 tell SpbOl IWr.ber Nomenclature Quantity Item 

630CIC19-~ Cor;lonent Board 20 

6j::Z2CO-l Bracket. Heat Sink 

3 63C02233-1 Shield 

4 63002234-1 Cable Tray 

S 63002247-1 Cable ClaMp Assembl) , Jll 31230011 Connector. 20 Contact 

7 Cl. C2. 0. C4 22405002 Capacitor. 4 uf. lSOV 21 

Ci. C7. t8 22405002 Capacitor. 4 uf. 150V 

a 22 

9 23 

10 24 

11 
25 

12 26 

13 

14 CII:2. CR6. CR9 3804Q()20 Diode, 1N4002 10 28 

CA12. CiU6, 380'0020 Diode. 1N4002 29 

CR19 30 

CR2Z. ~Z4 38otOO20 Dloee, IN4002 31 
CR29. C;t32 38Q(C020 Diode, IN4Q02 32 ...... 15 CR27. CRZ8 38100904 Cfode, WG904 16 33 

I 
W ClUD. CRll 38100904 Diode, WG904 
N elU3. CR34 3810C904 :liode. WG904 

W6. CR37 .3810C904 Diode. WG9::4 34 

CAJ8. CR39 3810C504 Diode, WG904 

C?40. CR4l 3e!C09~ O~eCe. ~90~ 

CR4Z. CQ43 381OC9C4 Diode. WG904 

CII:44. CR45 3810C904 Diode. WG9C4 

16 35 

17 Rl. Ra. RlO 431581C5 Resistor, 1.5 ohms. lOW. 51 36 

R14. RU. R23 Reshtor. 1.5 ohms. lOW, ±5% 
37 

43158105 

R28 43158105 Resistor, 1.5 ohms, lOW. t5S 

18 RZ. R6. Rll 43820055 Resistor. 82 oms. Sli. t5S 
38 

R16. R20 43820055 Resistor. 82 ohms. Sli. !51 
39 

RZ4. RZ9 43820055 Resistor. 82 oi1ns. Sli. tu 
11 RJ. R7. Rl2 41471926 Resistor. 470 oi1ns. ~. tun 15 

40 

R15. R17. R21 41471926 Resistor. 470 ohns. \W. tICS 41 

RZ6. RJO. R32 41471926 Resistor. 470 olms. \W. tl~ 42 

R37. R51. Rli9 41471926 Resistor. 470 ohns. \W. tICS 43 

R71. R73. RBI 41471926 Resistor. 470 obis ...... !lOS 44 

Refer to tile beglMl"9 of tilts 
SlCtiOll for possIble clli"9ft iIOt 

.ret 1ncorporlt14 Oft tMs page. 

;0 
CD 
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LIST OF ~!ATERIALS 
COMPONENT BOARD ASSEMBLY 

DRIVER BOARD 
(Reference: Ass'y Dwg. ~63002242-1) 

Part 
Symbol Number Nomenclature 

R4. R5, R9 41472926 Resistor, 4.7K, loW. tID'; 

R13. RI8. R22 41472926 Resistor. 4.7K, !:oW. t 10'; 

R25. 1\27. R31 41472926 Resistor. 4.7K, ~. tun 
R33. R45. R68 41472926 Resistor. 4.7K. !;oW. ±10% 

R70. R72. R48 41472926 Resistor. 4.7K. l;;W. ±10% 

R49. R50 41472926 Resistor. 4.7K. l;;W. :tl0S 

R74. R7S. R76 41102926 Resistor. IK. \lII. ±IO% 

R7a. RaO 41102926 Resistor. IK. ~. tlOS 

R40. R43 41120026 Resistor. 12 ohns. lV. :tlO% 

R41. R44. R38 4I471c)26 Resistor. 470 oms. 2'11. !lCS 

R54 THRU R60 41103926 Resistor. 10K. loW. ±ICS 

R52, R53, R82 41101016 Resistor. 100 ohms. lW. :tlOS 

R61 THRU R67 40680325 Resfstor, 68 ohns. 3l;;W. ±SS 

01, Q4. Q8 38200332 Transistor. Tip 338 

011. 014. 018 38200332 Transistor, Tip 338 

021 38200332 Transistor, Tip 338 

02. 06. Q9. 38200311 (Tip 318 may be substituted) 
Tip 31A 

012. 016. 019 38200311 (TiD J1R IUV h .. ~ .. h~+f+ .. +.A\ 
Tip· 3iA- -. -- -----.----, 

Q22. 029. 031 38200311 (Tip 318 may be substituted) 
Tip 31A 

026. 028. 030 38200312 Transistor. Tip 318 

033 38300050 Transistor. u05 

03. 07. 010 38239040 Transistor, 2N3904 

Q13. 017. Q20 38239040 Transistor. 2N3904 

Q23. Q27 38239040 Transistor, 2t13904 

30050000 Silicone Lubricant 

34517105 Screw, Pan HD/Phl1. No. 4-40 x 
5/16 

34915005 Washer. Lock. Int. Tooth. No.4 

34712005 Nut. Hex. No. 4-40 UNC 

30000000 Insul.t1ng Varnish (Glypt) 

Quantity Item S~bOl 

17 45 

46 

47 

48 

~ 
50 

51 

S2 

53 

54 
SS 

56 
• 14A CR2, CR6 

CR9, CR12 

CRI6. CR19 

CR22 

57 C12 

58 e9. ClOt ell 

59 R39, R42. R46 

60 R77 

61 R79 

62 CR47. CR48 
~ .. "' ... 

'1<''' 

-Al wrNW p.rts 

a 

AR 
10 

21 

18 

AR 

Part 
Nurr.ber Nomenclature ~ntity 

30070000 Solder, (60/40) Ai 

34517105 Screw. Pan HD/Phfl. No. 4-<40 x 2 
5/16 

34517205 Screw. Pan HD/Phil. No. 4-40 x 3 
5/8 

34517085 Screw. Pan/Phil. No. 4-40 x ~ 4 

34517165 Screw. Pan/Phil. No. "-40 x ~ LII 2 

63002300·1 Cl1p. PC Board 2 

35000004-5 Washer. Insulat1ng, Nylon 

38049980 Diode, 1N4998 (Substitute) 7 

38049980 Dfode. 11\4998 (Substitute) 

38049980 Diode, 1N4998 (Substitute) 

38049980 Diode. IN4998 (Substi tute) 

21104000 Capac1 tor , .1 uf, 25V 1 

22256000 Capac: i tor. 2S uf. 12'1 3 

41222926 Resistor, 2.2K. IDI. tICS 3 

41102026 Resistor. lK. 2W. !ICS 
41221926 Resistor. 220 ol'l:ls • .w. !lCS 
38047321 Diode. IH4732A 2 
~ft .. """,,..#,., 
~-

TfiaiOiiw.=-. z;G;uD 

Refer to the beginning of this 
section for possible changes not 
yet incorporated on ..... ~ page. 



...... 
I 

W 
W 

::;0 
C'1) 

< 

.- '.NSEJC"'" A;:>?\..\CA'BLE ea'-.l ... ~ 
/1 to-NO OA'SI-O. ...... 0. 
f SEE l\JO\'£ (0 

/7 

i'.lOTt-.S: 
I "v"Oll"'--lT ITEM 13 TC' -IOLE SHC\,VN; 

8"'-.J cG:l"'-4TER ASSErvBL'i'., G;3002290 
2. D~ NCI AP!='LY 1"""£::,1\/ 2~ TO S:~r=\N 

n All CHARAC.--:-ER::: t"V"Af<<:=::D E A-....::J 
~ ARt:. i-~k k- - '- ~t:'":~~2.. '::)1 _~. 

P-N:> OS 1'?"T ! ...... :.--i f.!=<. 0 ...... 6GARU 
4. .. OCAl''E Io::..Ev BE7.tvEEI>...! ;::>,t-...'S C 8. 0. 

5. ~,~~~~~~L~\:~~~~C 
" MP.~ '18 \4,\GI....\ BL.o.c.'o:::. CI-lp.,12~ At'-JO 

LOCA"iE. A.~ox. t6 '5\4.OV'JI-J. 
7. ALlGI-J MOUt-JTINCl 'HOLE,.c:. I\JD1C.ATE.D 

BE-FORE 'ST\(I'\\).Ju CABLES TO~E.T~ER 

35 

~ 
\ 

JJ-I1G 
I ~--'"-

~<--IJ ______ ~ 
.3C 

VIE-V') 

Figure 7-22. VIDEO AMPLIFIER AND CABLE ASSEMBLy 

REVISIONS 

A I~~~'-':· ___ __ ["""",1 IF 

Bliff7.c~fo~~~~-;,';ncti<.~zl, "~"~"~, l(~ f1 
Bz.II2E.v PEe eTC -* 335 'Zf>8 ~.-,..,., lY::· f\ 
B.'REV/SED PEREC.0730025Z<O 1""-,$ ~ IIr\ 

Refer to the begirming of t"'''~ 
section for possible changes not 
yet incorporated on this page. 



LIST OF MATERIALS 
VIDEO AMPLIFIER AND 

CABLE ASSH1SL Y 
(Reference: Ass'y Dwg. #63002306-1) 

Part 
Item Symbol Number 

1 63001061-1 
2 J1 31230013 
3 C1 21821004 
4 C2 21472004 
5 R6 41102926 
6 R4 41472926 
7 R5 41103926 
8 R3 41473926 
9 Rl, R2 41224926 

10 R7 41474926 
11 Q3 38239040 
12 Ql, Q2 38239060 
13 31460000-1 
14 63002257-1 
15 31430001 
16 39610000-5 
17 39640000-4 
18 39691050-22 
19 63002300-1 
20 34059161-:1 
21 34517281 
22 34517187 
23 34517167 
24 34815007 
25 34712007 
26 30000000 
27 30070000 
28 34000019 
29 30000404 
30 63002312-1 
31 63002312-2 
32 63001064-1 
33 . 35060004 
34 30060000 
35 35060010 

Refer to the beginning of this 
section for possible changes not 
yet incorporated on this page. 

Nomenclature 

Component Board 
Connector, PIC, 20 Pin 
Capacitor, 820 pf 
Capacitor, 4700 pf 
Resistor, lK, ~W, ~10% 

Resistor, 4.7K, ~W, 't10% 
+ Resistor, 10K, ~W, -10% 

Resistor, 47K, ~W, !10% 
Resistor, 220K, ~W, :tl0% 
Resistor, 470K, ~W, :~10% 
Transistor, 2N3904 
Transistor 2N3906 .. 
Lug 
Photocell and Housin9 Ass'y 
Lamp Socket 
Wire, Buss #22 AWG 
Wire, Hookup, Teflon #26 AWG, B1k 
Insulating Sleev1ng ~22 

Clip, PIC 
PEMSERT 4-40 or equiv. 
Screw, Pan/Phil, 4-40 UNC x 7/8 Lg 
Screw, Pan/Phil, 4~4iO UNC x 9/16 Lg 
Screw, Pa n/ Ph 11, 4-4:0 UNC x ~ Lg 
Washer, Lock, No. 4 
Nut, Hex, 4-40 UNC 
Insulating Varnish, Glypt 
Solder, 60/40 
Washer, Fibre, No. 6 
Adhesive, Locktite 
Ribbon Cable 

Ribbon Cable 
Connector, Fingerboard 
Tape 
Potting Compound 

Tape, Double Sided 

7-34 

Quantity 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 

AR 
AR 
AR 
1 
2 
1 
2 
1 
1 
1 

AR 
AR 
3 

AR 
1 

1 
1 

AR 
AR 
2" 
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DASI-4 
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~efer to the beginning of this 
section for possible changes not 
yet incorporated on this page. 
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Item 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

21 

Part 
Symbol Number 

63002221.:.1 
63002332-1 
63002237-1 
63002353-1 
63002207-1 
30470000 
33453421 

W2 63002258-1 
W3 63002252-1 

63002327-1 
F5 39030012 
C15 22229000 
C4 22828000 

R19 43471056 
38109622 

CRI 38040020 
F2. F3 39030002 
F1 39030011 
F4 39030004 

31350000 
63002209-~ 

36150001-4 
31460015-4 
36000000 
34000007 
34517087 
34517127 
34517327 

LIST OF MATERIALS 
ELECTRONICS CAVITY ASSEMBLY 

(Reference: Ass'y Dwg. #63001105) 

Nomenclature Quantity Item :)ymbol 

Chassis. Electronics Cavity 1 30 

Compo Bd. Assy •• Conn. Board 1 31 
Capacitor Clamp Assembly 1 32 
Speaker Bracket 1 33 
Fuse Bracket 34 
Speaker, Speco No. U-301 35 
Rivet 1/8 x 1/8 2 36 
Cable Assy. Computer Input 1 37 
Power Cable Assembly 1 38 
Support Guide 2 39 

Fuse, 8 Amp AGC 8A (SLO BlO) 1 40 

Capacitor. 22000 uf. 50V 1 41 

Capacitor, 8200 uf. 25V 42 

Resistor, 470 onms. 5~. :101 1 43 
01 44 Diode Bridge 1 

Diode. IN4002 1 45 

Fuse, 3AG 2A 2 46 

Fuse, ~3AG 3A 1 47 

Fuse. ".JAG SA (SlO BlO) 1SA 

Fuse Holder 4 48 

Guide, ~/C Board 2 
Clamp, Cable 1 
Solder1ess Terminal 2 
Gronmet. 3/4" Lg 2 
Screw, Pan/Phil. 3-48 x ~ Lg 2 49 

Screw. Pan/Phil, 4-40 x ~ 19 3 158 

Screw, Pan/Phil, 4-40 x 3/8 Lg 1 53 

Screw. Pan/Phil. 4-40 x 1M Lg 2 

Part 
Number 

34517207 
34327567 
34527087 
34000014 
34712007 

34000018 
34910007 

34815007 
34517107 

30070000 
30000000 

38125021 
30000404 

63011146 
39100110 
34825007 

Nomenclature 

Screw. Pan/Phil. 4-40 x 5/8 19 
Screw. Pan. Slotted. 6-32 x 3" 19 
SCR. Pan/Phil. 6-32 x .25 Lg 
Nut. Hex, 3-48 
Nut. Hex. 4-40 

Washer, Flat, No. 3 
Washer, Flat, No. 4 

Washer, Lock. No. 4 
Screw. Pan/Phil. 4-40 x 5/16 Lg 

Solder, (60/40) 
Insulating Varnish 

Diode Bridge 
Loct1te 

Note: When Item 15A is used. 
only (I) of Item 28 is 
used. 

Strap and Bracket Ass'Y 
Diode Bridge 
Washer. Lock Int. Tooth #6 

Refer to the beginnjng of this 
section for possible changes not 
yet incorporated on this page. 

Quantity 

17 
2 

2 
25 

2 
4 

25 
6 

AR 
AR 

AR 

2 
1 
1 
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Item Symbol 

1 P13 
2 
3 

4 

5 

6 
7 
8 
9 

10 
11 

12 
14 

THE INFORMATION CONTAINED HEREIN I~ 
PROPRIETARY AND IS NOT TO BE RELEAIlID 
OR REPRODUCED WITHOUT WRITTEN PEIII. 
MISSION OF CENTRONICS data compulllr corp. 

LIST OF MATERIALS 
HARNESS ASSEMBLY (WI) 

(Reference: Ass'y Dwg. #63002253-1) 

Part 
Number Nomenclature 

31310035 Connector, Receptacle 
31240020-4 Pin, Conntector 
39640000-8 Wire, Red, Teflon, 18 AWG, Approx. 

24 ft. 
39640000-9 Wire, Wht, Teflon, 16 AWG, Approx. 

28 in. 
39640000-9 Wire, Blk, Teflon, 16 AWG, Approx. 

28 in. 
39690000-2 Lacing, Cable, Blk 
31460014-6 Solderless Ring Terminal 
30070000 Solder (60/40) 
36550002-1 Wire Mark1er 

THRU 
36550002-10 Wire Marker 
36550002-12 Wi re Mark1er 
36550002-70 Wire Marker 

THRU 
36550002-79 Wi re Mark'er 
31350001 Fuse Holder 155020A 
31460002-2 Splice 

7-38 

Quantity 

1 

11 
AR 

AR 

AR 

AR 
6 

AR 
1 

1 

1 

1 

1 
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REVISIONS 

LIST OF MATERIALS 
COMPUTER INPUT CABLE (W2) ASSEMBLY 

Part 
Number 

63001025-1 
31310019 
31460000-3 
39648505-4 

39648505-4 
39648505-4 
39648505-4 
39690000-1 
30070000 

Nomenclature 

Connector, Finger Board 
Connec ·,or, Receptac 1 e 
Solderless Terminal. NO.8 
Wire, Black, Vinyl, 26 AWG 
Wire, White. Vinyl. 26 AWG 
Wire. Yellow. Vinyl, 26 AWG 
Wire. Red. Vinyl. 26 AWG 
Lacing. Cable 
Solder. (60/40) 

Quantity 

AR 14.5" 
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LIST OF MATERIALS 
POWER CABLE ASSEMBLY 

Part 
Number Nomenclat;ure 

39620001 Power Cab1e 
31460002-3 Splice 
36150000 Strain Relief Bushing 
31460000-2 Solderless Terminal. No.6 
30070000 Solder, (60/40) 

G-

t-
B 

dD 

Refer to the beginning of this 
section for possible changes not 
yet incorporated on this page. 

o 

a... 1---l--L-J 

7-40 

Quantitl 

1 
AR 

e,,"~ 
z~iQ i j 
zl§o 
a: II!! 
~ij!: 

~Ii; 

Z 
f­
a 
Z 
« 
I!J 
N • 
'J-

...J 
If)CO 
02: 
Zw 
w(/l 

...J If) 
-1« 
«w 
o..Ci 
-0 
Cill-

.. f- UJ 
(jl (/) co 
III 
I-~ 

a 
z 

c >: c<t 
i ~ 

c ICl..i ~ ~: • .... w c 

I- • ~f <f) N = 
S I <f) lO I~ r: 
~ ~ ~ I=I~ 
~ ~~ O~ r. 
- ~ 0 

(,)~ 5~ f0lt !-

C ~t!5 0::: ,--- • _ • 
W -u ~ 

.. 3: tL- ~ 

5 ;: 6: = I :'!: : = I I ." fI 

=- II = , ~~ ~ +.+1 
o~:~!;; =.i 

.. Ai III - C 
::.:. u 11.1 '" 

: s!E ~ ~ ~ 
~ w: ~ ~! I I 

I- i" ~ ~ ~ +, t' 
: ~ ..!Ntfi ~~ ~ 

.. z ... 
o ZI a Q .. r; 0::: .., 

~ 0:> III 

~ ~ ~ 
= u r=-r-- '" WI 
- ~ c> J 1-- .'" , :: ; 
7 =1 1 _:~ 

en 
I{) 

N 
(\j 

o o 
,. [f) 

19\9 
za 
~~ 
4:~ 
cl ~ 
D~ 

Vl 
wVl 
u« 
ZV) 
WUl 
/Xu) 
WZ 
LLct 
w« 
Q:::r: 

Rev. E 

>­
-I 
co 
::E: 
I.J...I 
V) 
V) 
c::( 

........... 
M 
3: 

I.J...I 
-I 
co 
c::( 
U 

0:::: 
I.J...I 
3: 
o 
0... 

\.0 
N 

I 

'" 
OJ 
s.. 
::::s 
0) 

or-
u.. 



8 7 

o 

c 

I -?C'OAtlPOA/eNT C7"A.t#~~ SHOt.li..r ~€ INSU,--A7€O ..q~7"c~ 
~'IV""" ~pa~ ~G~~AS//vG QPt!",."tIf7",O"" 70 .Rf'"~,;'e"r 

i CJ:::J;\/T". ... ·,UNArION. 

• 
I

/, INSlEE!7 I",.., 45 ,'1,07"'" TH~ H€..,qO o,c- rN€ Sc;..eCfIV 
t::MI T'N~ lIorro""", OF PC ~ClAeD I W~..,._ /Te~ 4.;i 

8 7 

6 5 

5 

3 

R€,I:"~eE""'CE ORAJlVNI/GS 
(../$'/ OF lV1.6Jr~ttP/4'S 1../~630111~O 

;tW7';vc.e1{' AftIii6src;e ~CJ/~021 R~" c:» 
SCNtFMA"UC OIAGR..e/,.,., ~a/ll.!!/I 

630//4o, 
6~()/l4 

6301lZ00 

63c.JI'I"? 

631U5 121 

63e..>/S"/w 
6a",j)~3?c) 

300n',o 

3 

~~A 

J2Z 

2 

OETAJL A 
AI..TcRNA7~ MOU_Tuv'(j 

~O4? r7el'Vl 2'0 

,0£ .P~-f/$;J:I' A'P SEE .t..//Itf 

\ .. ~; 0liE .5HEET Z) 

/""ZA,,, 
/O?A 

IOIAL 

/O,;'AL 

IOI..q 

Figure 7-27. COMPONENT BOARD ASSEMBLY, MOTOR CONTROL (OPTION) 

IEVISIONS 

PRODUCTIoN ..... -... , 
THE INFOIWA'ftON CONTAINED HEREIN • 
PROPRIETARY MID IS NOT TO": RELEASED 
0It fISIWOOUCEO MTHOlITtwmTBI f'IA. 
MtSIIONOfCENTROIItICS ... ~-.. 

o 

c 



LIST OF MATERIALS 
COMPONENT BOARD ASSEMBLY 
MOTOR CONTROL 100 SERIES 

LMH 63011130-5 

Part 
Item Symbol Number Nome'nclature Quantity 

63011022-1 Component Beard 
2 63002380-1 Mounting Bracket 
3 36600004-4 Spacer •. 50 19 (LCBS-8 RITCHLOK) 4 

4 
5 Cl. 2 22106002 Capacitor. 10 uf. 25V 2 
6 C3. 4. 5 21104001 Capacitor. .1 uf. 16V 3 
7 C6 22107002 Capacitor. 100 ufo 25V 1 
8 C7 21104002 Capacitor. .1 uf. 500V 
9 

10 CR2 38100904 Diode. WG904 
11 CR3,4.5.6 38040020 Diode. IN4002 4 

12 
13 ME2 37220015 Integrated Circuit (CA2-55 1 

LITRONIX) 
13A ME2 37220016 Integrated Circuit (MCA2-55 

r~ONSANTO) 

14 ME3 35474121 Integrated Circuit 74121/9603 1 

15 MEl 35205550 Integrated Circuit 555 
16 ME5 35474040 Integrated Circuit 7404 
17 ME4 35474100 Integrated Circuit 7410 1 

18 
19 01 38200002 Transistor. 2N6343 
19A 01 38200146 Transistor. 5C1460 1 
20 02 38200001 Transistor, CI03 B/2N5064 1 

21 
22 Rl 41221926 Resistor. 220 ohms. ~W. '!10% 
23 R3 41102926 Resistor, lK. ~W. '!10% 3 

24 R3 43153055 Resistor. 15K. 5W (EL5) 
25 R4 413~3926 Resistor, 39;~ ohm. JQl. '!10% 1 

26 R5 41684926 Resistor. 680K ohm. ~W. ~10% 
27 R7 41101025 Resistor, lOOK, 2W 
28 R8 41510015 Resistor, 51 ohm, lW 
29 R9 41101946 Resistor, 100 ohm, ~W, ~10% 
30 Rll 41105926 Resistor, 1 ~:eg, ~W. !10% 
31 R12 43502035 Resistor, 5K, 3W 
32 ·30070000 Solder (60/40) AR 
33 
34 63011149 Wiring Harness Motor Control 
35 
39 

40 63011137-1 Cover, Motor Control 
41 
42 

45 34517107 Screw, 4-40 x 5/16 19. Pan/Phil 
46 34912004 Washer, Nylon, #4 Flat 
47 30000000 Insulating Varnish 
48 34712007 Nut. Hex 
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SECTION 8 
DRAWINGS AND PARTS LISTS, MECHANICAL 

This section contains drawings and parts lists for the following 
major mechanical assemblies in the 101 Series Printer: 

Reference 
Figure Designation 

8-1 A 
8-2 HA 
8-3 HB 
8-4 HC 
8-5 HD 
8-6 HE 
8-7 HF 
8-8 HG 
8-9 HH 
8-10 HI 
8-11 HJ* 
8-12 B 

*No drawing included 

8-1/8-2 

Description 

Cover Assembly 
Carriage Mechanism 
Drive Mechanism 
Spring Drum 
Damper 
Frame 
Paper Feed Mechanism 
Pin Feed Mechanism (left and right) 
Form Feed Mechanism 
Ribbon Feed Mechanism 
Electrical Hardware 
Print Head and Associated Assemblies 

REV. G 





co 
I 

." 

to 
C 
"""5 
ro 
OJ 
I 
I-" 

W (} 
o 
<: 
IT1 
:;;0 

~ 
V> 
V> 
IT1 
3: 
OJ 

:;;0 I 
IT1 -< 
<:: 

CJ ::t" 

.K~:'I, 
~/ \ 

~\- c..:> 

LJ-v1~ 
/ j\ .... --.. l> 

·0 

~ 1\ 

~y 

I~-~ 
("') 

(J~_~ 

=4 "T1 
m ~ 

3: 0 
~ ...., 

r-.) 

SIO 
=t 
m 

0') 3: 
U'1 

Dl 

---~J 
............ 

c..:> 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

-"\ 

\ 
7 
/ 

/ 
/ 

c..:> 
co 

/ 
/ 

/ 
/ 

/ 
/ 

< 
\ 
\ 
\ 

\ 
\ 

\ 
\ 
\ 
\ 

\ 

/ 

< 
\ 

\ 
'-----

( 

\ 
\ 

\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

-

'---

~ 

~~ 
\ 

~~ 

,~\= 
~c..:> 

\ ...., 

\~~ 

<-t~ 
mc;~ 
-tZm 
Z"T1~ 
na-t 
a~a 
~'-t 
C!a:::c 
~~m 
~-CCI -tCClm 
m::;;~ 
Cl nZ 
a:::cZ 
Z~Z 
-tZen :::cen a C;;~"T1 
'zcn ~am 
~-tc:;" 



LIST OF MATERIALS 
FOR 

SERIES 101 COVER ASS'Y 
LM# 63002354-1 

Part 
Item Symbol Number Nomenclature Quantity 

Ref. HE-1 Main Frame 
2 63002334-1 Cover Assy, Base 
3 53002335-1 ,"",..,_ ... ft......... 0.,. ...... 

,--U_CI n::J::>,y t "I~",", 

4 63002335-1 Cover Assy, Left 
5 63002337-1 Cover Assy, Front 
6 63002338-1 Cover Assy, Top 
7 63002339-1 Cover Assy, Rear 
8 
9 63002356-1 Standoff, Ball Stud 

10 63002357-1 Standoff, Ball Stud 1 
11 

12 63002324-1 Rubber Pad 
13 63002346-1 Cable Clamp Assy 
14 63002358-1 Dowell Pin 4 
15 32810000 Fan 1 
16 31305451 Conn, Elect 
IT 525560001 Rating Plate 
18 525513001 Decorating Plate 
19 33164087 Ball Stud 4 
20 63002371-1 Bracket, Strain-Relief 1 
21 33115103-25 Retaining Ring 8 
22 31240020-2 Pin Terminal, Male 2 
23 
24 
25 34527125 SCR. Pan/Phil, 6-32 x .374 19 4 
26 34527165 SCR. Pan/Phil, 6-32 x .50 19 6 
27 34527245 SCR. Pan/Phil, 6-32 x .75 19 2 
28 
29 34000024 SCR. 10-32 Shoulder 2 
30 33723717-10 SCR, Pan/HO, #4 (.112) Type 2 

B x .31 19 

31 33723717-16 SCR, Pan/HO, #4 (.112) Type 4 
B x .50 19 

32 34721007 Nut. Plain. Hex. 6-32 2 

33 
34 34922007 Washer. Flat. #6 12 

35 34828007 Washer. Split Lock, #6 12 

36 36150003 Bushing. Strain Relief 
37 62000109-1 Nameplate, UL 
38 63002395-1 Fan Guard 
39 63002355-2 Standoff, Ball Stud 2 

40 33744217-16 SCR, Flat Hd. Thd Form, #68 x .50 19 3 

41 34930007 Washer, Flat. #8 2 

42 
43 63002408-1 Decal" Ribbon Change 
44 
45 34000058 Washer. Flat no 2 

45A 025040133 Washer. Flat. 4.2 mm (alternate) 
46 39690001-6 Sleeving, Shrink 10" 

47 36150001-2 Cable, Clamp. 3/16 
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Figure 8-2. CARRIAGE MECHANISM - HA 
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REFER TO THE BEGINNING OF SEC· 
TION FOR POSSIBLE CHANGES NOT 
YET INCORPORATED ON THIS PAGE. 
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Figure HA - Carriage Mechanism 

Reference Part Referen·:e Part 
NUlllber Number Part Name Quanti ty Number' Number Part Name Quantity 

MA-l 525001000 Head bracket HA-31 527243001 Roller (lower) for HE-23 

HA-2 525002001 Fork for head adjustment HA-32 525544001 Head adjusting knob 

MA-3 007400716 Screw for HA-2 MA-33 525025001 Head lock knob 

MA-4 028040247 Sprl ng washer for HA-3. 6. 35 HA-34 028040247 Spring wISher for HA-33 

HA-5 525003000 Ribbon guide roller for head HA~35 525027001 Shaft for HA-5 

HA-6 525~4oo1 Eccentric shift for HA-5 HA-36 525029001 Mlin driving belt 

HA-7 048020346 Snip ring for HA-6. 35 HA-41 007300716 Screw for 
HA-8 021400106 Nut for HA-6, 35 HA-42 028030247 Spring WISher for HA-41 

525005001 Clrriage unit HA-43 007064016 Screw for HA-36 
Note: Th1s unit 15 assembled HA-44 021060106 Nut for HA-43 

with parts coveri ng ref- HA-45 525047000 Glb for HA-1 erence number HA-9 and 
HA-10. also HA-19 through HA-46 007301416 Screw for HA-45 
HA-35 and HA-41. 42. 57. HA-47 028030247 Sprl ng washer for HA-46 58. 

HA-!I 525006001 Carriage w1th control magnet MA-48 011401016 Set screw for HA-45 

HA-10 525009001 Guide roller unit (upper) HA-49 021400106 Nut for HA-48 

HA-19 1128060247 Spr1 ng washer for HA-10 HA-50 525043001 Bracket for flat cable and 
V1deo Amplifier board. 

HA-20 021060106 Nut for HA-10 HA-55 007400816 Screw for HA-50 
HA-21 525016001 Gu1de roller unit (lower) HA-56 028040247 Spring washer for HA-5S 
HA-22 017061206 Bolt for HA-21 HA-57 025060236 Flat washer for HA-22 
HA-23 028060247 Spring washer for HA-22 

HA-S8 525689001 Holder (A) for HA-59 
HA-24 047310642 Spr1ng p1n for HA-21 

HA-59 525690001 Shaft (A) for HA-36 
HA-25 525020001 Eccentr1 c Ax 1 e for HA- 26 

HA-6C 525716001 Spring (5) for HA-36 
HA-26 527242001 Roller' (upper) for HE-23 

HA-61 525691001 Adjust1ng nut for HA-59 
HA-27 048030346 Snap ring for HA-25. 30 HA-6(' 025040236 Flat washer for HA-59 
HA-28 028040247 Spring washer for HA-25. 30 

HA-6~i 550719002 Spring Wisher for HA-59 
HA-29 021400106 Nut for HA-2S. 30 HA-6A; 02140010E Nut for HA-59 
HA-30 525022001 Axle for HA-31 
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Figure HB - Drive Mechanism 

Reference Part Reference Part 
Number Number Part Name Quantity Number Number Part Name Quantity 

HB-2 525838001 Main motor fan w/set-screw 1 HB-SO 525726001 Intermediate shaft w/pulley 1 
HB-9 525060001 Motor bracket 1 525712001 Forward clutch unit 1 
HB-I0 510101001 Grommet for HB-98 4 Note: This unit is assembled with parts 
HB-ll 510061001 Washer for HB-I0 4 covering from reference number 

HB-81 to H8-85. 
HB-12 525063001 Screw for HB-I, 9 4 HB-a1 525095001 Clutch field assembly (forward and reverse) 2 HB-13 525064001 Capacitor unit for HB-98 1 HB-82 521325001 Clutch rotor, forward 
HB-14 007400716 Screw for HB-13 HB-83 527329001 Clutch armature (forward and reverse) 2 HB-I5 021400106 Nut for HB- 14 1 HB-84 021300822 Set-screw for HB-83 6 HB-16 028040247 Spring washer for HB-14 1 HB-85 021300106 Nut for HB-84 
HB-17 525066001 Screw for HB-9 and frame 4 6 

Note: This unit is assembled with parts 
HB-IS 525067001 Adjusting b~lt for HB-48 covering reference number H8-83. 
HB-I9 021060106 Nut for HB-18 1 HB-81. and HB-87. 

HB-22 525069001 Intermediate pulley with gear HB-S7 527240001 Clutch rotor. reverse 

HB-23 525745001 Set-screw for HB-22. 80 3 HB-92 525839001 Motor pulley driver 

HB-24 525071001 Felt washer for HB-SO 2 HB-93 525749001 Spring for HB-92 1 
HB-27 525075001 Idle shaft for HB-30 1 HB-95 525846001 Cushion rubber for HB-98 1 
HB-28 021060106 Nut for HB-27 1 HB-96 025060236 Washer for HB-52 4 
HB-29 025060236 Flat washer for HB-27 1 HB-98 525836001 Main motor wlfan and clutch plate 1 
HB-30 525076001 Intermediate gear for forward clutch 1 HB-1OS 525748001 Set-screw for HB-2 1 
HB-31 525074001 Felt washer for HB-30 2 HB-109 525923001 Spacer for HB-81 
HB-32 048040346 Snap ring for HB-27 1 HB-IlO 527037001 Motor pulley (60 Hz) 1 

525078001 Tensioner unit (front) HB-Il1 527035001 Motor pulley (50 Hz) 
Note: This unit is assembled with parts HB-Il2 021060306 Nut for HB-93 2 

covering from reference number HB-1l4 025040236 Washer for HB-79 2 HB-33 to HB-39. 
HB-33 525079001 Tensioner bracket (front) 

HB-34 525080001 Tensioner 
HB-35 511146001 Felt washer for HB-34 4 

HB-36 525082001 Axle for HB-34 

HB-37 028030247 Spring washer for HB-36. 78 2 
HB-38 021300106 Nut for HB-36. 78 2 
HB-39 525530001 Screw for HB-33 

HB-48 525672001 Timing belt (100XL) 

HB-49 525671001 Timing belt (130XL) 2 

HB-50 525089001 Shaft for clutches 1 

HB-51 525090001 Bushing bracket 2 

HB-52 525752001 Screw for HB-51 4 

HB-53 525092001 Bushing unit for HB-50 2 
HB-54 007400616 Screw for HB-53 6 

HB-60 52571100,1 Pulley for forward and reverse clutch 2 

HB-61 525744001 Set-screw for HB-60 4 

HB-52 525102001 Sleeve for HB-50 2 

HB-63 525104001 Pulley for main belt (HA-36) 1 

HB-64 525103001 Key for HB-56. 63 3 
HB 525741001 Tensioner Unit (Rear) 

Note: This unit is assembled with parts 
covering from reference number HB-75 
through HB-79. including HB-35. 

HB-75 525694001 Tensioner'bracket (rear) A 1 

HB-76 525695001 Tensioner bracket (rear) B 1 

HB-77 525703001 Tensioner (L) 1 

HB-78 525696001 Axl e for HB-77 1 

HB-79 007400616 Screw for HB-7S. 76 5 
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Figure HC - Spring Drum 

Reference Part 
Number Number Part Name Quantity 

525108001 Spring drum complete unit 1 
Note: This is assembled with parts 

covering reference number HC-l 
and HC-3 through HC-13. 

HC-1 525636001 Spring drum w/main spring 1 
HC-3 048015346 Snap ring for HC-l 1 
HC-4 525637001 Shielding plate for HC-l 1 
HC-5 525115001 Pulley for HC-l 1 
HC-6 525120001 Bracket (front) for HC-l 1 
HC-7 525121001 Bracket (rear) for HC-1 1 
HC-8 525119001 Shaft for He-I, 5 1 
HC-9 021400106 Nut for HC-8 2 
HC-IO 525122001 P!3wl for HC-1 1 
HC-ll 007300616 Screw for HC-I0 1 
HC-12 021300106 Nut for HC-ll 1 
HC-13 007400516 Screw for HC-6, 7 4 
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Figure HD - Damper 

Reference Part 
Number Number Part Name Quantity 

527363001 Damper complete unit 1 
Note: This unit is assembled with the 

parts covering from reference 
number HD-1 to HD-12, HD-14 to 
HD-21. HD-23 to HD-25 and HD-27 
through HD-34 and HO-37. 

HD-1 525124001 Damper cylinder 1 

HD-2 525128001 Piston rod 1 

HD-3 525547001 Cushion rubber for HD-4 1 

HD-4 025100236 Washer for HD-2 1 

HD-5 525129001 Piston 
HD-6 525130001 Packing 1 

HD-7 525131001 Steel Washer for HD-6 1 

HD-8 525132001 Nut for HD-7 
HD-9 045161806 Split pin for HD-8 1 

HD-10 525133001 Spring for HD-2 1 

HD-ll 525134001 Lid for HD-ll 4 

HD-12 007300416 Screw for HO-ll 4 

HD-14 525142001 Pin for 

HD-15 525143001 Pin for the HD-14, 32 1 
HD-16 048020346 Snap r1 ng for HD-15, ,21 2 
Hn-17 525144nl)1 Link for HD-14 
HD-18 525145001 Pin for HD-14, 17 1 
HD-19 048030346 Snap ring for HD-18, 20 2 
HD-20 525146001 Pin for HD-17 
HD-21 525147001 Pin for HD-2, 14 1 
HD-23 525148001 Center screw for HD-1 1 
HD-24 021060106 Nut for HD-23 
HD-25 028060247 Spring washer for HO-24 1 
HD-27 007300516 Screw for HD-31 
HD-28 028030247 Spring washer for HD-27 
HD-29 525149001 Screw for HD-22 2 
HD-30 028060247 Spring washer for HD-29 2 
HD-31 525661001 Spring for HD-14 1 

527318001 Carri age stopper 1 ever un'l t 1 
Note: This unit is assembled with the 

parts covering fr~n reference 
number HD-33, HD-34 and 1-'0-38. 

HD-33 525669000 Damper cushion for HD-32 1 
HD-34 525919001 Cap for HD-33 1 
HD-37 527316001 Frame for HD-~ 
HD-38 527319001 Carriage Stopper Lever 
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Figure HE- Frame 

Reference Part Reference Part 
Number Number Part Name Quantity Number Number Part Name Quantity 

HE-l 525151001 Frame HE-64 005300814 Screw for power driver board cavity 4 
HE-2 525762001 Platen HE-65 525629001 Top cover swtich 1 
HE-3 525761001 Platen holder 1 HE-66 525651001 Switc~ cover for HJ-65 1 
HE-4 007300716 Screw for HE-2 9 HE-67 007301816 Screw for HE-65, 66 2 
HE-5 018012826 Bolt for HE-3 2 HE-68 021300106 Nut for HE-67 2 
HE-6 525154001 Locating bolt for HE-3 2 HE-69 028030246 Spring washer for HE-67 2 
HE-7 525155000 Bushing for HB-80 2 HE-70 525633001 Clutch stop (right) 1 
HE-8 525866001 Guide bar to carriage 1 HE-71 525631001 Clutch stop (left) 1 
HE-9 017401416 Bolt for HE-8 5 HE-72 007400616 Screw for HE-70, 71 2 
HE-21 525169001 Reed Switch Holder 2 HE-73 025040236 Washer for HE-72 2 
HE-22 007300716 Screw for HE-21 4 HE-74 007400816 Screw for cavity 2 
HE-23 525171001 Guide plate for carriage 1 HE-75 028040247 Washer for HE-74 2 
HE-24 525181001 Rubber feet 4 HE-76 525187001 Holder for HB-33 
HE-25 525182001 Screw for HE-24 8 HE-77 007400616 Screw for HE-76 2 
HE-26 025060335 Washer for HE-25 8 525720001 Encased Limit Switch (Reed) 1 
HE-28 007300516 Screw for HE-62, 63 2 complete unit 

HE-30 527048001 Carriage stopper right 1 Note: This unit is assembled with parts 
including Reference Numbers HE-78 

HE-31 028120247 Spring washer for HE-30 through HE-84 and HE-2~, HE-22. 
HE-40 525203001 Operator panel holder 1 HE-78 525721001 Limit switch (reed) w/case 2 
H~-41 007400616 Screw forHE-40 2 HE-79 525725001 Adjusting holder for HE-78 2 
HE-43 525532001 Top cover stop HE-80 001301403 Screw for HE-78 2 
HE-44 525500001 Magnet for HE-43 HE-81 025030133 Washer for HE-78 2 
HE-45 007300416 Screw for HE-43 2 HE-82 028030247 Spring washer for HE-78 2 
HE-47 025040236 Washer for HE-48 4 HE-83 021300106 Nut for HE-78 2 
HE-48 007400516 Screw for HE-89, 90 4 HE-S4 007300516 Screw for HE-79 4 
HE-54 525617001 Bracket (right) for C (View C) 1 HE-85 525935001 Chassis (right) 
HE-55 525616001 Bracket (left) for C (View C) HE-S6 525936001 Chassis (left) 

HE-58 007300616 Screw for HE-54, 55 4 HE-87 525752001 Bolt for HE-8S, 86 4 
HE-59 025030236 Washer for HE-58 4 HE-8S 028060247 Spring washer for HE-87 4 

HE-61 001400713 Screw for HE-23 4 HE-89 525852001 Operator panel (A) 1 

HE-62 525647001 Guide plate (right) for cavity HE-90 525854001 Support for HE-89 1 

HE-63 525648001 Guide plate (left) for cavity HE-93 025030133 Washer for HE-84 2 
HE-94 025030236 Washer for HE-22 2 

A 63508140 Clasp 
B 34000032 Lockwasher, millimeter (alternate: 4 

028030247) 
C 63002440-1 Flexible Mylar Timing Fence 
D 63508106-1 Clamp 
E 34000052 Washer, flat, 3 millimeter (alternate: 2 

025030236) 
F 34000048 Screw, Fill. HO MP3X6 mm 19 (alternate: 4 

001300716, MP3X7 mm 19) 

The HK drawing has been deleted but the following 
parts have been retained for Model 101/101A. 

HK-31 525642001 Cover, Holder (Front Right) 1 
HK-32 525643001 Cover, Holder (front left) 
HK-33 525644001 Cover, Holder 4 

HK-35 017501016 Bolt for HK-31, 32, 33 12 
HK-76 525768001 Cover. (Right) 1 
HK-77 525659001 Cover. (Left) 1 
HK-78 007400516 Screw for HF-76, 77 2 
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Figure HF - Paper Feed Mechanism 

Reference Part 
Number Number Part Name Ql,lantity 

HF-2 525207001 Holder for HF-3 2 
HF-3 525208001 Bushing for HF-98 2 
HF-4 525209001 Retainer for HF-3 2 
HF-5 007400516 Screw for HF-2, 4 4 
HF-6 048050346 Snap ring for HF-98 
HF-7 525210001 Guide bar for pin feed unit 1 
HF-8 525551001 Collar for pin feed unit 1 
HF-9 525743001 Set-screw for HF-8 1 
HF-10 007401016 Screw for HF-7 1 
HF-ll 021400106 Nut for HF-7 2 
HF-13 525747001 Set-screw for HF-12, 16 4 
HF-14 525213001 Pin feed pulley 1 
HF-15 525743001 Set-screw for HF-14 2 
HF-16 525215000 FF reader gear 
HF-76 525855001 Paper pan (upper) 4 
HF-77 007400816 Screw for HF-76 4 
HF-78 52723001 Paper Empty micro switch 
HF-79 007021616 Screw for HF-78 2 
HF-80 028020247 Spring washer for HF-79 2 
HF-81 021020106 Nut for HF-79 2 
HF-82 525273000 Guide (right) for HF-17, 85 1 
HF-83 007401016 Screw for HF-82, 84 4 
HF-84 525274000 Guide (left) for HF-77, 85 1 
HF-85 525859001 Paper pan (lower) 1 
HF-86 007400816 Screw for HF-85 4 
HF-87 525276001 Pin feed cover 1 
HF-88 007300516 Screw for HF-87 4 
HF-89 525763001 Paper pan (front) 1 
HF-90 525278001 Screw for HF-89 2 
HF-91 525861001 Spring for HF-89 2 
HF-97 025050236 Washer for HF-88 4 
HF-98 527081801 Driving shaft for pin feed unit 1 
HF-99 525764001 Paper feed knob 1 
HF-100 525769001 Coupler for HF-99 1 
HF-I01 525770001 Sleeve for HF-IOO 1 
HF-102 525748001 Screw for HF-100 2 
HF-I03 525766001 Collar for HF-99 1 
HF-I04 525767001 Spring for HF-99 1 
HF-I05 525768001 Spring for HF-99 
HF-I06 048040346 Snap ring for HF-99 1 
HF-I07 525227001 Cap for HF-99 1 
HF-I08 025630236 Washer for HF-Z9 2 
HF-I09 527238001 Actuator for Paper Empty micro-switch 

(HF-78) 
1 

A 30410004 Clip, static discharge 1 
B 33723717-10 Screw, Sheet metal, No. 4 1 
C 34815005 Washer, internal, Lock 1 

8-16 
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Figure HG - Pin Feed Mechanism 

Reference Part 
Number Number Part Name Quantity 

525280001 Pin feed unit (r1ght) complete 1 
Note: This unit is. assembled w1th parts 

covering frcm reference number HG-l 
to HG-19. 

HG-l 525281001 Pin feed hO~der (right) 1 

HG-2 525747001 Set-screw for HG-7 2 

HG-3 525287001 Driving sleeve 2 

HG-4 525288001 Washer for HG-3 . 2 

HG-5 525289001 Driving pulley for HF-3 2 

HG-6 525746001 Set-screw for HG-5 4 
HG-7 525290001 Eccentric sleeve fClr HF-l 2 
HG-8 525291001 Driving pulley 2 

HG-9 525292001 Driving pulley 2 
HG-I0 525294001 Guide for paper HG-19 2 
HG-U 525295000 Stud for HG-l. 10 4 
HG-12 025030236 Washer for HG-13 4 
HG-13 001300716 Screw for HG-ll 4 
HG-14 525296001 Paper holding plate' (right) 1 
HG-15 525297001 Shaft for HG-14. 21 2 
HG-16 048015346 Snap ring for HG-15 4 
HG-17 525298001 Spring for HG-15 2 
HG-t8 525552001 Fixing knob 2 
HG-19 525300001 Pin feed belt unit 2 

525304001 Pin feed unit (left) complete 1 
Note: This unit i5 assembled with parts 

covering from reference number 
HG-2 to HG-21. except HG-14. 

HG-20 525305001 Pin feed holder (left) 1 
HG-2l 525309001 Paper Holding plate (left) 1 

8-18 
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Figure HH - Form Feed Mechanism 

Reference 
Numb,r 

HH-2 
HH-5 
HH-6: 
HH-7i 
HH-8: 

HH-~ 

HH-I0 

HH-~1 

HH-!2 
HH-13 

HH-~4 

HH-is 
HH-t7 
HH-1,8 
HH-19 
HH-20 
HH-21 
HH-~2 

HR-23 
HH-24 
HH-Z5 
HH-26 
HH-27 
HH-28 
HH-29 

HH-'30 
HH-31 

HH-33 
HH-,37 
HH-38 
HH-39 
HH .. 40 

HH-41 
HH-:42 

HH-43 
HH-44 
HH-45 
HH-46 
HH-47 

Part 
Number 

527241001 

525316001 
525323001 
007400616 
028040247 
021400106 
525326001 
510101001 
510061001 
525328001 
525743001 
525329001 

525330001 
525333001 
048020346 
525339001 
508532001 
525341001 
048080346 
510062001 
525342001 
525743001 
525354001 
525353001 
525344001 
364000001 
525355001 

048040346 
525356001 
525347001 

525351001 
511091001 
525357001 
525359001 
511146001 
025040236 
021400106 
525360001 

527172001 
525363001 
525746001 
525365001 
525366001 

Part Name 

Form feed complete unit 
Note: This unit is assembled with 

parts covering from reference 
number HH-2, HH-5 through HH-31, 
HH-33 to HH-35 and HH-37 
through HH-83. 

FF chassis (left) 
Capacitor with bracket for HH-71 
Screw for HH-5 
Spring washer for HH-7 
Nut for HH-7 
Stud screw for HH-71 
Cushion Rubber for HH-71 
Washer for HH-9 
FF Motor Gear 
Set-screw for HH-2 
FF clutch unit 
Note: This unit is assembled with 

parts covering from reference 
number HH-14 to HH-22. HH-24 and 
HH-95. 

FF clutch inside cam 
FF clutch r~leaser 
Snap ring for HH-15, 16 
FF clutch gear 
Roner for titi-14 
Guide for HH-19 
Snap ring for HH-20 
Spring for HH-14, 16 
Gear with stop cam 
Set-screw for HH-14, 23, 27 
Shaft for FF clutch 
Bushing for HH-25, 28 
FF idle gear 
Timing belt for HH-27 
Shaft for HH-27 

Snap ring for HH-29. 39 
Nut for HH-l, 2 
FF clutch and magnet unit 
Note: This unit is assembled with 

parts covering from reference 
number HH-33 to HH-35 and 
HH-80. 

Armature for HH-96 

Spring for backstopper 
FF reader idle gear 
Shaft for HH-38 
Felt washer for HH-38 
Washer for HH-42 
Nut for HH-39 
Tape reader unit (lower) 
Note: This unit is assembled with 

parts covering from reference number 
HH-43 to HH-54. 

Reader bracket (lower) 
Sprocket for tape 
Set-screw for HH-44 
Shaft for HH-44 
Gear for HH-46 

Quantity 

1 

1 

4 

4 

4 

1 
1 

1 

2 

3 

1 

1 

2 

6 

4 

1 

3 

3 

1 

1 

1 
2 

1 

1 

2 

HH-48 

HH-49 
HH-50 

HH-51 
HH-52 
HH-53 
HH-54 
HH-55 
HH-56 

HH-57 
HH-58 
HH-59 

HH-61 
HH-62 
HH-63 

HH-64 
HH-65 
HH-66 
HH-67 
HH-68 
HH-69 
HH-70 
HH-71 
HH-71-1 
HH-73 
HH-74 
HH-75 
HH-76 
HH-77 
HH-78 
HH-79 

HH-81 
HH-82 
HH-84 
HH-85 
HH-86 
HH-95 
HH-96 

048030346 
525367001 

525368001 
525372001 

525373001 
007020416 
525374001 
007301216 
007401416 
021400106 
525375001 

525376001 
525377001 
007300416 
525378001 

525383001 
525568001 
007020416 

525388001 
007020416 
525389001 
021400106 
048040346 
525390001 
021400106 
525319001 
527314COl 
525660001 
525753001 
007300803 
503092001 
525756001 
028030247 
021300106 

525901001 
025030236 
527027001 
527026001 
527249001 
525336021 
527856001 

8-20 

Snap ring for HH-46 
Reader lamp holder unit 
Note: This unit is assembled with 

parts from reference number 
HH-49 to HH-51. 

Lamp holding PIC board 
Lamp for reader 

Lead wire for HH-49 
Screw for HH-49 
Lid for HH-43 
Screw for HH-43, 53 
Screw for HH-43 
Nut for HH-55 
Tape reader unit (upper) 
Note: This unit is assembled with 

parts covering from reference 
number HH-57 to HH-65 and 
HH-73. 

Reader bracket (upper) 
Plate spring for HH-S7 
Screw for HH-57. 58 
Reader PI: board unit 
Note: This unjt is assembled with 

parts covering from reference 
number HH-60 to 62. 

PIC board fo~ phototrans1stor 
Phototransi star (MOTOROLA ~'RD 150-173) 
Transistor for HH-61 (MOTOROLA 2N3904) 
Screw for HH-60 

Lid for HH-57 
Screw for HH-64 
Shaft for HH-57 
Nut for HH-66 
Snap ring for HH-66 
Tape guide 
Nut for form feed complete unit 
FF motor with fan 
Fan w/set-screw 
Blinder for HH-SO 
Sac k 5 topper 
Screw for HH-74 
Washer for HH-74 
Collar for HH-74 
Spring washer for HH-74 
Nut for HH-74 

FF chassis (right) 
Washer for HH-83 
Solenoid (for HH-96) 
Spring (for HH-33) 
Screw (for HH-96) 
FF clutch releasing pawl 
FF magnet (A) (air-gap) 

2 

2 
1 

2 

2 
2 

1 

2 

2 

2 

2 

1 

3 

1 

3 

1 

1 

1 

1 

1 

2 

1 

2 

2 
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Ffgure HI - Ribbon Feed Mechanism 

Refe~~nce 
Num",r 

I 

HI-I! 
HI-2 
HI-3, 
HI-4 
HI-5 
HI-6 
HI-17 

HI-18 
HI-19 
HI-20 
HI-21 
HI-22 
HI-23 
HI-27 
HI-2~ 

HI-3S 
HI-36 
HI-37 
HI-38 
HI-39 
HI-40 
HI-41 
HI-4~ 

HI-43 
HI-44 
HI-45 
HI-46 
HI-4S 
HI-50 
HI-51 
HI-54 

HI-55 
HI-56 
HI-57 
HI-59 

HI-75 
HI-16 
HI-77 
HI-1B 
HI-7~ 

HI-SO 
HI-81 
HI-S2 
HI-S3 
HI-S4 

Part 
Number 

525391001 
525392001 
525393001 
525394001 
525395001 
525744001 
007400516 
525404001 
525743001 
525407001 
048140146 
525408001 
005300814 
525411001 
525746001 
525420001 

525421001 
525426001 
525427001 
525429001 
525441001 
007300516 
525433001 
525747001 
525434001 
525611001 
048020346 
512462001 
048025346 
525440001 
048020346 
525541001 
525446001 

525447001 
525450001 
525451001 
525454001 
525396001 

525398001 
071039750 
525630001 
012500516 
525397001 
525399001 
525400001 
52574S001 
525401001 
525402001 

Part Name 

Clutch gear 
Bushing for HI-I. 4 
Spacer for HI-l 
Clutch spring 
Sleeve for HI-4 
Set-screw for HI-5 
Screw for HI-84 
Driving bevel gear 
Set-screw for HI-18, 20 
Sleeve for HI-19 
Snap ring for HI-20 
Bushing for HI-20 
Screw for HI-22 
Bevel gear for HI-I03 

Quantity 

1 

I 
1 

1 

2 
2 
1 
2 
1 
1 

1 

2 
2 

Set-screw for HI-27 4 
Ribbon spool holder complete unit (right) 

Note: This 'part is assembled with 
parts covering "reference number 
HI-35 through HI-51 and HI-88, 89. 

Ribbon spool holder (right) 
Bearing for HI-38 
Nut for HI-36. 56 
Ribbon spool shaft (right) 
Control spring for HI-88 
Screw for HI-39 
Collar for HI-57 
Set-screw for HI-41, 43. 59 
Bevel gear (right) for HI-38 
Ribbon holding plate, w/pad 
Snap ring for HI-44 
Spring for HI-44 
Snap ring for HI-8a. 90 
Pin for HI-a9, 91 

2 

1 

2 

2 
8 

1 
2 

2 
2 
2 
2 

Snap ring for HI-50 2 
Boit for HI-35, 55 4 
Ribbon spool holder complete unit (left) 
Note: This part is assembled with 

pa~:s reference number HI-37. 41. 
42, 44, 45. 46, 48, 50, 51 and 
HI-55 through HI-59 and HI-90. 91. 

Ribbon spool holder (left) 1 
Bearing for HI-57 1 
Ribbon spool shaft (left) 
Bevel gear (left) for HI-57 
Driving shaft unit 
Note: This part is assembled with 

parts covering reference number 
HI-75 through HI-87 

Driving gear for HI-79 
Ball for HI-75 
Spring for HI-76 
Set-screw for HI-77 
Driving shaft 
Clutch spring for HI-79 
Bevel gear for HI-79 
Set-screw for HI-S1 
Bushing for HI-79 
Holder for HI-83 

1 

2 

1 

HI-85 
HI-86 
HI-87 
HI-88 
HI-89 
HI-90 
HI-91 
H!-92 
HI-93 
HI-94 
HI-95 
HI-96 
HI-97 
HI-98 
HI-99 
HI-100 
HI-IOI 
HI-I02 
HI-I03 
HI-104 
HI-105 

HI-106 
HI-109 
HI-110 
HI-113 

HI-114 
HI-lI6 
HI-117 
HI-119 

HI-I20 
HI-I21 
HI-I22 
HI-123 
HI-124 
HI-128 
HI-130 
HI-131 
HI-132 
HI-133 

* 
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525403001 
007300416 
048070346 
525681001 
525697001 

525682001 
525698001 
525700001 
048030346 
525699001 
525702001 
525746001 
028040247 
021400106 
525667001 
525479001 
028030247 
021300106 
525730001 
525731001 
048050347 
525464001 

525465001 
048025346 
512463001 
028030247 
525475001 

Cover for HI-83 
Screw for HI-84. 85 
Snap ring for HI-79 
Reverse control lever (right) 
Connector (R.A.) for HI-92 
Reverse control lever (left) 

Connector (L.A.) for HI-92 
Ribbon reveising rod 
Snap ring for HI-92 
Coupler for HI-91 
Stopper for HI-a9, 94 
Set-screw for HI-95 
Spring washe: for HI-89 
Nut for HI-89 
Tension roller holder (right) 
Eccentric axle for HI-67 
Spring. washer for HI-100 
Nut for HI-lOO 
Driving slide shaft A 
Washer for HI-I03 
Snap ring for HI-I03 
Guide roller unit (right) 
Note: This part is assembled with 

parts covering reference number 
HI-lOS, H!"113. HI-119 thry 
HI-122. 

Guide roller holder (right) 
Snap ring 106. 114 
Spring for HI-lIS 
Spring washer for HI-120 
Guide roller unit (left) 
Note: This part is assembled with 

parts covering reference 
HI-I10 through HI-II7 and HI-119 
through HI-122. 

525476001 Guide roller holder (left) 
025030236 Washer for HI-120 
007400516 Screw for HI-106. 114 
525932000 Guide Roller 

525992001 Screw for HI-119 
025030336 Washer for HI-II9 
021300106 Nut for HI-120 
527049001 Tension lever unit (right) 
527202001 Tension lever unit (left) 
025030133 
527322001 
007400816 
028040247 
527323001 
63002294 

Washer for HI-40 
Holder for HI-I03 (right) 
Screw for HI-130 and HI-133 
Washer. spring for HI-131 
Holder for HI-l03 (left) 
Cap (Part of HI-88 and HI-90) 

1 

4 

1 

1 

1 
1 

1 

2 

2 

1 

1 

1 

2 

2 

2 

2 

1 

1 
4 

2 

2 
2 

2 

1 

2 

1 
4 

4 

1 

2 



Figure 8-1I. Electrical Hardware (No Drawing Included) - HJ 

Reference Part Quantity 
Number Number Part Name 

HJ-1 525733001 Transformer Unit (Multi tap) 1 

HJ-2 007402216 Screw for HJ-1 and frame 4 

HJ-3 525492001 ON/OFF Switch (1820-RL-Molex) 1 

HJ-4 525493001 SELECT Switch (1820-RL-Molex) 1 

HJ-4A 37253790 Lamp. (~E 379 equiv.-screw-base) 5- volt 1 
for HJ-3, 4 

HJ-5 525494001 TOP OF FORM Switch 

HJ-6 525495001 FORMS OVERRIDE Switch 1 

HJ-7 525496001 Lamp for PAPER EMPTY. ~ultiple purpose 2 

HJ-S 525542001 Clip for HJ-7 2 

HJ-9 525564000 In-line connector (Molex 1375-P2) (See 
Item 1 for mating connector (PI3) on 
LM of Harness Assembly (WI), Ref. Dwg. 
63002253, Section 7) 

HJ-9A 527234000 Connector cover for item HJ-9 1 

HJ-10 525548001 Bracket for HJ-9 1 

HJ-ll 007400716 Screw for HJ-10 2 

HJ-12 028030247 Spring washer for HJ-li 2 

HJ-13 525862001 Wire Harness 1 

HJ-14 525558001 Bushing for HJ-13 1 

HJ-15 525565001 Terminal (4P) 
HJ-16 007300516 Screw for HJ-1S 
HJ-17 120370001 Holder for HJ-13 (A) 1 

HJ-18 120679001 Holder for HJ-13 (B) 3 

HJ-19 525664000 Holder for HJ-13 (#6) 4 

HJ-20 007301016 Screw for HJ-17, 18. 19 13 

HJ-21 025030236 Washer for HJ-20 13 

HJ-22 207216000 Splicer (#2) 8 

HJ-23 525570001 Wire (W-66) 1 

HJ-30 525674001 Splicer cap (#3) 1 

HJ-31 516218001 Ground~ire for transformer 2 

HJ-32 515456001 Groundwire for main motor 1 

HJ-33 007400516 Screw for HJ-31, 32 5 

HJ-34 550719002 External lock-washer for HJ-33 5 

HJ-35 525675001 Insulating tube (#7) for main motor capacitor 2 

HJ-40 025040236 Washer for HJ-18 1 

HJ-41 340400001 Nylon band 4 

HJ-42 525864001 Cap for operation panel 1 

HJ-43 525865001 Spiral cord holder 1 

HJ-44 525758000 Cord holder for HJ-13 (#5) 2 

HJ-46 525900000 Connector receptacle for cooling fan (for 1 
mating connector, see A-16) 

HJ-47 525899001 Bracket for HJ-46 
HJ-48 007300516 Screw for HJ-47 2 

HJ-49 525899001 Connector holder 1 

HJ-50 525898001 Splicer cap (#8) 2 

HJ-51 525896001 Head wire for HJ-9, pin 13, W90 
HJ-52 525897001 Head wire forHJ-9, pin 15, W9I 1 

HJ-53 525894001 Cooling fan wire #1 (from main frame harness) 1 

HJ-S4 525895001 Cooling fan wire #2 (from main frame harness) 

HJ-62 527029001 Resistor 40 ohms. 40W, (for solenoid HH-84) 
HJ-63 527028001 Heat Sink (for HJ-62) 1 
HJ-64 007401016 Screw (for HJ-IB, 63) 1 
HJ-65 017501016 Bolt (for HJ-1B. 63) 1 
HJ-66 007400416 Screw for gnd wire on HH-71 1 

REFER 1'0 THE BEGINNING OF SEC-
TION FOR POSSIBLE CHANGES NOT 
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* FURNISHED WITH PAD, CLAMP (B·28) 

Figure 8-12. 
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PRINT HEAD AND ASSOCIATED ASSEMBLIES (B) 
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Reference 
Number 

B-1 
B-2 
B-3 
B-4 

B-5 
B-6 

B-7 
B-8 
B-9 
B-I0 

B-11 

B-12 
B-13 
B-14 
B-15 
B-16 
B-17 
B-18 
B-19 
B-20 
B-21 
B-22 
B-23 
B-24 
B-25 
B-26 

B-27 
B-28 
B-29 
B-30 
B-31 
B-32 
B-33 

B-34 

B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 

B-42 
B-43 
B-44 
B-45 
B-46 
B-47 

Figure 8-12 (B)* Print Head and Associated Assemblies 

Part 
Number 

63001040-1 
31230011 
63002437-1 
34114161 

34815007 
525001000 

(HA-l) 
525005001 
63002483-1 
63002122-1 
34114201 

63001064-1 

63002312-2 
63002312-1 
63002247-1 
63002234-1 
34517105 
34712007 
63002200-1 
63002242-1 
005300814 
525151001 
63002306 
345172 87 
36614406 
34517247 
525043001 

(HE-50) 

34000019 
63992348-1 
63002366-3 
34021111 
63002248-1 
63002259-1 
007400816 

(!lA-55) 
028040247 

(HA-56) 

34502087 
63002440 
34507087 
34805007 
34000018 
63002248-1 
37253790 
(GE379) 
63002598-1 
63002257-1 
34902007 
31460000-1 
63002300-1 
63002216-1 

Part Name Quantity 

Fingerboard, solenoid, 10 position 1 
Connector P.C., 20 contact 2 
D.R. Head Assembly (7-wire) 1 
Screw, Hex, Socket, Cap 2 
(4-40 x ~ 19) 
Washer, Lock, Int., No.4 5 
Head Bracket 1 

Carriage Unit 1 
Cover, Pri nt Head 1 
Nut, Locking, Solenoid 1 
Screw, Hex, Socket, Cap 2 
(4-40 x 5/8) 
Connector, Fingerboard (Part of 1 
cables, HN-12, 13) 
Ribbon Cable, Bottom 1 
Ribbon Cable, TOp 1 
Cable Clamp Assembly 1 
Cable Tray 1 
Screw, Pan/Phil, (4-40 x 5/16) 2 
Nut, Hex (4-40) 2 
Bracket, Heat Sink 1 
Compo Buard Ass'y, Power Driver I 
Screw (HE-64) 4 
Frame- (HE-I) I 
Video Amplifier Assembly 1 
Screw, Pan/Phil, 4-40 x 7/8 1 
Washer, Fibre (No.6) 1 
Screw, Pan/Phil, 4-40 x 3/4 3 
Bracket (Supports Lamp ASS'y, 1 
Fibre optic Head, Flat Cable & 
Video Amp Board) 
Washer, Fibre, No. 6 4 
Pad Assy, Ribbon Cable 1 
Sponge 1 
Rivnut, No. 4-40 3 
Fibre Optics Head (and bundle) 1 
Lamp Hous ing 1 
Screw 2 

Lockwasher 2 

Screw, Flat/Phil (2-56 x ~) 3 
Timing Fence (Flexible) Ass'y 1 
Screw, Pan/Phil (2-56 x ~) 3 
Washer, Lock-, Int., (No.2) 2 
Washer, Flat (No.3) 2 
Optic Slit (Part of Optics Head) 1 
Lamp 1 

Lamp Socket Assembly 1 
Photocell Housing Ass'y 1 
Washer, Flat (No.2) 1 
Ground Lug 1 
Clip, P.C. 1 
Solenoid Ass'y (L1,2,3,4,5,6,7) 7 

*This figure is keyed to paragraph 5.2.13 using a B as a symbol 
reference, and is a partial list used to show the removal/ 
replacement. of four assemblies only. 
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APPENDIX A 

SIGNAL GLOSSARY, SOURCE AND DESTINATION LISTING 

(for Model lOlA) 

This appendix is keyed directly to the schematics found in Section 
7. Signal mnemonics contained on those schematics are listed here in alpha­
betical order, along with source and destination(s) of each signal. 

The purpose of this listing is to aid the reader in tracing the 
signal paths on the schematics. A few signal destinations are not listed, 
however, the locations necessary to orient the reader and help him find 
the signal paths are included. 

Throughout this appendix, as in the manual text, a line (bar) over 
the signal name indicates an inverted function. 

The following notation is used to identify the source and destination 
locations: 

Device ME~, pin £ 

\/ 
21-6/15-2 

\~ 
Schematic 6300231i, Sheet £ 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

ACKNLG Acknowledge - 4 usec pulse used to 21-6/15-2 Interface Connector 
indicate the completion of the in- 12-·13/15-2 
put of a character or the end of a 
functional operation. 

AKDLY Acknowledge Delay - 6.5 usec pulse 27-4/15-2 12-1/15-2 
used to give delay between the 21-12/15-2 
data strobe pulse and the ac-
knowledge pulse. 

BELL A 2-sec pulse used to produce an 11-4/15-2 10-12 & 13/15-3 
audible tone in the speaker 10- via Q5 
cated at the rear of the printer. 

BELL Inverse of BELL. 11-13/15-3 7-8/15-3 

BIN Clock input to delayed strobe 25-8/16-3 24-1/16-3 
counter. 

BSP Special Busy - Signal created by 7-10/15-3 12-10/16-2 
a paper empty, safety switch, or 
bell condition that is used to 
cause a busy signal. 

BUSY Printer busy status line indica- 21-8/15-2 16-9/15-2, 
ting to the input device that Interface Connector 
printer is not ready to receive 
data. 

BUSY Inverse of BUSY. 16-8/15-2 21-13/15-2 

CGI-CG7 Character generator outputs 1-7 ME33, 34, Power Drive Board 
to the power driver board. 35, 36/16-3 

CHADD1- Character address lines 1-6. ME23/16-3 ME33, 34: 35, 
CHADD6 36/16-3 

CHADD7 Character address line 7. 31-12/16-3 33-16/16-3, 
34-16/16-3 

CHANNEL Form feed channel. Tape reader 14-5/15-2 
NO. 1 

CHANNEL Vertical tab channel. Tape reader 14-3/15-2 
NO. 2 

CIP Carriage in Print - Signal used 14-10/16-1 17-1/15-3 
to drive the print head forward. 

eIP Inverse of CIP. 15-6/16-1 15-9/16-1, 18-3/16-1, 
11-5/16-2, 13-10/15-2, 
15-3/15-2 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

CIR Carriage in Reverse - Signal used 21-6/16-1 Power Driver Board 
to drive the print head in re-
verse. 

ClGT Clock Gate - Signal which deter- 25-8/15-1 11-1/16-2 
mines whether the signal on the 
input buss is a valid non-format 
type of character for storage in 
the memory register. 

ClKTB Clock pulse used to shift memory. 17-12/16-2 1-9/16-1, 2-9/16-1, 
3-9/16-1, 4-9/16-2 

CR Carriage return - Signal used to 20-11/16-2 19-9/16-2 
indicate the input of a carriage 
return command. 

CR Inverse of CR. 19-8/16-2 9-5/15-1, 25-10/15-1 

DATAl- The 8 input data lines coming P6-V, T, U, 
DATA8 from the input device via the in- X, S, M, W, 

terface connector to the printer. N/15-1 

DATA8* level used to derive eighth in- E12 to E14 26-13/15-3 
put data bit OS8. or 

E13 to E14/ 
15-1 

DATA STROBE A 0.5 usee pulse used to clock P6-Y/15-1 30-5/15-1 
data from the input device to 
the printer logic. 

DCBl Decoded bell code. 3-8/15-1 8-3/15-3 

DCLF Decoded line feed code. 24-8/15-1 12-10/15-3 

DClT Delayed Clutch - A 60-milli- 22-6/16-1 14-6/16-1 
second pulse used as a delay 
between turning on one clutch 
and turning off the other clutch 
when changing the direction of 
the print head. 

DClT Inverse of DClT. 22-1/16-1 15-10/16-1 

DCW0 Strobe counter decode output 0. 31-2/16-3 12-3/16-2, 24-6, 7/ 
16-3 

*If input is 7-bit data, then DATA8 is held at ±OV by E13 to E14. If 8 bits are 
input, then E12 to E14 is used for passing the eighth bit from the input device. 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION{S) 

DCW1- Strobe counter decode outputs 1 ME30/16-3 ME33, 35/16-3 
DCW5 to 5 (write pulses). 

DCW~l- Delayed strobe counter decode ME28/16-3 ME34, 36/16-3 
DCW05 outputs 1-5. 

DELSTB Delayed Strobe - 460 usec pulse 32-5/16-3 26-1/16-3 
used for half step timing in 
character matrix. 

DLYLF Delay Line Feed - A 60-90 milli- 11-5/15-3 9-3/15-2 
second pulse following any paper 
movement command. 

DLYLF Inverse of DLYLF. 11-12/15-3 15-4/15-2 

DMC Insert dummy character. 9-8/16-2 30-13/15-2. 26··1/15-3 

OMC Inverse OMC. 9-9/16-2 6-13/16-2 

OS1 Input data bit 1. 29-12/15-1 1-15/16-1, 18-6/15-1, 
20-3/15-2, 23-1/15-1, 
24-4/15-1 

DS1 Inverse of OSl. 29-2/15-1 29-13/15-1, 
23-12/15-1, 
24-13/15-1. 
25-4/15-1 

DS2 Input data bit 2. 28-8/15-1 1-2/16-1, 18-4/15-1, 
23-13/15-1, 
24-1/15-1, 
24-12/15-1, 
20-2/15-2 

OS2 Inverse of OS2. 28-6/15-1 28-9/15-1, 
23-4/15-1, 
25-2/15-1 

OS3 Input data bit 3. 29-10/15-1 2-15/16-1. 18-5/15-1, 
23-2/15-1, 
23-10/15-1, 
25-5/15-1, 
20-5/15-2 

DS3 Inverse of DS3. 29-4/15-1 29-11/15-1, 
24-2/15-1, 
24-10/15-1 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

DS4 Input data bit 4. 30-10/15-1 2-2/16-1, 19-11/15-1, 
20-6/15-2 

DS4 Inverse of DS4. 30-B/15-1 30-11/15-1, 
1B-11/15-1, 

DS5 Input data bit 5. 2B-10/15-1 3-15/16-1, 
20-1/15-2 

DS5 Inverse of DS5. 2B-4/15-1 2B-11/15-1, 
1B-3/15-1, 
19-3/15-1 

DS6 Input data bit 6. 2B-12/15-1 3-2/16-1, 20-12/15-2 

DS6 Inverse of DS6. 2B-2/15-1 2B-13/15-1, 
25-12/15-1, 
19-2/15-1, 
IB-2/15-1 

DS7 Input data bit 7. 29-B/15-1 4-15/16-2, 
20-11/15-2 

DS7 Inverse of DS7. 29-6/15-1 29-9/15-1, 
25-9/15-1, 
19-4/15-1, 
1B-12/15-1 

DSB Input data bit 8. 26-6/15-3 4-2/16-2, E1/ 
15-1 

DSB Inverse of DS8. ,26-11/15-3 26-5/15-3, E2/ 
15-1 

DSCR Decoded carriage return (CR) code. 23-6/15-1 20-13/16-2 

DSTA Data Strobe A - The buffered data 30-6/15-1 12-5/15-2, 
strobe signal from the interface 20-4/15-2 
connector, which is used to gen-
erate DSTB and as an input clock 
for three functions: remote se-
lect, remote de-select and delete. 

DSTB Data Strobe B - The data strobe 16-2/15-2 27-1/15-2, 3-9/15-1, 
used to clock the data to the 9-6/15-1, 19-12/15-1, 
printer logic from the input de- 11-2/16-2 
vice. 

ECSTB Expanded character mode. 27-12/16-3 25-1, 4, 5/16-3 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

ECSTB Inverse of ECSTB. 25-6/16-3 29-4/16-3, 12-4/16-2 

EOP End of Print - Indicates that the 19-6/16-1 15-4/16-1 
right-hand limit switch has been 
activated by the carriage. 

EOPSW End of print switch. EOP Switch 21-1/16-1, 
6-1, 2/16-2 

FCCLK First Character Clock - Indicates 11-11/16-2 19-11/16-2 
that at least one printable char-
acter has been received for that 
1 i nee 

FF Decoded form feed code. 25-6/15-1 8-9/15-2 

FWD Forward mode. 14-4/16-1 25-12, 13/16-3 

HL Punched hole indication from 16-6/15-2 7-3/15-2 
paper tape reader. via E7 to E8 

HL Inverse of HL. 14-6/15-2 16-5/15-2, 
7-11/15-2 

Signal generated to assure that a 2-8/15-2 7-12/15-2 
hole sensed by the tape reader 
for the last paper movement 
command will not be interpreted 
as a hole condition by the next 
paper movement command. 

INPUT Input Prime line from the inter- P5-B/15-3 4-3/15-3 
PRIME face connector. 

TP Input Prime signal causing the 4-6/15-3 5-12/15-3, 
printer electronics to be primed. 13-12/15-2 

LD Light detect. 10-3/16-2 Interface connector 

LD Inverse of light detect. 5-8/16-2 12-11/16-2, 
13-4/15-3 

LF Line feed 15-millisecond pulse. 17-4/15-3 5-4/15-3 

LFF Line feed function. 8-8/15-2 8-13/15-2, 14-4/15-2 

Uf Inverse of LFF. 8-12/15-2 8-11/15-2, 3-1/15-2 

LVT Vertical tab function. 3-11/15-2 3-4/15-2, 14-2/15-2 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

LVT Inverse of LVT. 3-6/15-2 3-12/15-2, 3-2/15-2 

ORBZ OR function of busy condition. 12-B/16-2 6-1/15-2 

ORBZ Inverse of ORBZ. 6-2/15-2 15-6/15-2 

OSC Oscillator timing - 100 KHz clock 10-6/15-1 6-3/15-1, 6-5/15-1, 
signal provides timing for printer 22-1/15-3 
operations. 

OSC I Inverse of OSC. 6-4/15-1 9-1/16-2, 6-10/16-2, 
2-5/15-2, 22-5/15-2, 
2-1/15-2 

OSC I Inverse of ascI. 17-2/16-2 9-5/16-2 

OSCXT Timing signal for printerls inter- 6-6/15-1 P6-7/15-1, 
face boards. Interface Connector 

PE Paper empty (out) signal indicating 30-4/15-3 P6-K/15-3 
a paper out condition. Interface Connector 

PE. Inverse of PEe 1-10/15-3 30-3/15-3, B-5/15-3 

PM Paper movement signal. 5-6/15-3 11-9/15-3, 6-9/15-3, 
6-11/15-3 

PM Inverse of PM. 6-B/15-3 11-10/15-3, 
11-11/15-3, 
7-6/15-3, 
15-1/15-2 

PMSOL Paper movement solenoid - Used 7-4/15-3 P6-B/15-3 
to activate line feed solenoid 
during a line feed, form feed or 
vertical tab operation. 

PMTO Paper movement time-out. QB/15-3 7-5/15-3 

PRIME A 3-millisecond pulse used to 22-13/15-3 9-2/15-2, 8-9/16-1, 
prime or reset the printer 27-6, 7/16-3, 
electronics. 9-3/16-2 

PRIME Inverse of PRIME on Card #1. 22-12/15-3 26-2, 12/15-3, 
(Card #1) 2-6/15-2, 2-2/15-2 

PRIME Inverse of PRIME on Card #2. 8-B/16-1 20-9/16-1, 22-4/16-1, 
(Card #2) 15-1/16-1, 11-4/16-2, 

11-10/16-2, 
9-6., 7/16-2 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

PRMOS Prime pulse. 17-12/15-2 22-2/15-3 

PWCl, Pulse Width Counts 1, 2, 4 - ME27/16-3 ME30/16-3 
PWC2, counter outputs used to generate 
PWC4 timing for "full-step" character 

generator. 

PWC01 , Pulse Width Counts 1, 2, 4 - ME24/16-3 ME28/16-3 
PWC02 , counter outputs used to generate 
PWC04 timing for "half-step" character 

generator. 

PWR PRIME A 100-millisecond pulse generated 4-12/15-2 14-11/16-1 
by turning on power to the printer 
and used to initialize the printer 
electronics. 

PWR PRIME Inverse of PWR PRIME. 5-3/15-2 17-10/15-2, 
4-13/15-2, 
5-13/15-3, 
11-3/15-3, 
17-3/15-3, 
19-4/16-1 

RDCR Ready carriage return. 13-8/16-2 15-2/16-1 

REMSEL Remote select/deselect. 31-8/15-1 10-13/16-2 

ROMT88 Enable signal used to select E7/16-3 37-4, 1/16-3 
optional character sets by use 
of T88. 

ROMT88 Inverse of ROMTB8. 31-10/16-3 37-12, 9/16-3 

ROME2 Gated strobe 26-11/16-3 37-2, 10/16-3 

RPTSW Ready to print switch - output 17-4/16-1 20-2/16-1 
from left-hand limit switch sig-
nifying that carriage is at left-
most position. 

RTPSW Ready to print switch. RTP Switch 21-13/16-1, 
17-3/16-1, 
19-3/16-1 

RSVFD Signal used to terminate paper 7-13/15-2 2-3/15-2 
movement during a form feed or 
vertical tab function. 

RTP Ready to print - indicates that the 21-11/16-1 21-10/15-1, 5-7/16-2 
left-hand switch has been activated 5-7/16-2 
by the carriage. 
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SIGNAL 
NAME DESCRIPTION SOURCE DESTINATION(S) 

RTP Inverse of RTP. 21-8/16-1 21-12/16-1, 15-12, 
13/16-1, 22-3/59-1 

SCR Decoded CR preceded by printable 9-4/15-1 17-11/16-2, 
character. 9-14/16-2, 

SCR Inverse of SCR. 7-10/16-2 12-9/15-2 

SEL Sel ect functi on. 5-12/16-1 15-12/15-2, 
5-6/16-2 

SEL Inverse of SEL. 5-13/16-1 5-9, 10/69-3 
13-13/60-2 

SELCLK Select function. 10-11/16-2 5-1/15-1 

SELECT Signal used to turn on select indi- Q1/59-1 Select lamp on 
LAMP cator lamp on front panel. operator control 

panel. 

SLCT Select status line to interface 5-8/15-3 Interface 
connector. connector 

SRCL Signal used to clear shift registers 11-6/16-2 4-4, 13/16-2, 
by placing zeros in their input 3-4, 13/16-1, 
during a prime condition. 2-4, 13/16-1, 

1-4, 13/16-1 

SS Safety switch. 1-4/15-1 Interface 
connector 

SS Inverse of SS~ 1-6/15-1 1-3/15-1, 1-1/15-1 
(+5V) 8-4/15-3 

sst Inverse of SSe 1-2/15-1 14-12/16-1 
(tOV) 

STROBE Print strobe (approximately 460 -18-6/16-1 12-5/16-2, 13-6/16-2, 
usec) - triggered by output of video 37-13/16-3, 
amplifier and used to generate char- 29-1/16-3, 27-14/16-3 
acter address signals. 32-2/16-3, 26-4/16-3 

STROBE Inverse of STROBE. 18-1/16-1 21-9/16-1 

SVFD Signal used to set VFD flip-flop. 3-3/15-2 2-14/15-2, 16-11/15-2 

TB1 Memory output bit 1. 8-4/16-1 23-11/16-3, 
14-2/16-2 

A-9 Rev. C 



SIGNAL DESCRIPTION SOURCE DESTINATION(S) NAME 

TB2 Memory output bit 2. 7-8/16-1 23-9/16-3, 13-12/16-2 

TB3 Memory output bit 3. 7-10/16-1 23-13/16-3, 
14-3/16-2 

TB4 Memory output bit 4. 7-12/16-1 23-1/16-3, 8-5/16-2 

TB5 Memory output bit 5. 7-6/16-1 23-3/16-3, 13-1/16-2 

TB6 Memory output bit 6. 7-2/16-1 23-5/16-3, 13-2/16-2 

TB7 Memory output bit 7. 8-10/16-2 13-3/16-2, 
31-13/16-3 

TB8 Memory output bit 8. 8-2/16-2 20-1/16-1, E4/16-2 

TB8 Inverse of TB8. 8-12/16-2 8-1/16-2, 15-2/15-2, 
19-10/16-2, 
16-12/16-2, 
9-2/16-2, E3/16-2 
31-3/16-3 

TO FWD Signal used to energize forward 31-8/16-3 Clutch driver 
CLUTCH clutch. 
DRIVER 

TOFRLF Signal used to activate top of OV, 8-10/60-2, via 
form function. R33/60-2 TOP OF FORM SW 

(S7), 12-9/15-3·t 

via LINE FEED SW 
(S8) 

TRACK Track pulse. 21-11/15-2 27 -9/15-2 

UCC Upper case character mode 16-3/16-1 20-10/16-1, 29-5/16-2, 
selection signal. 26-5/16-3, 25-2/16-3 

UCC Inverse of UCC. 20-8/16-1 16-2/16-1, 29-2/16-2, 
26-2/16-3, 32-11, 3/ 
16-3 

UPSC Expanded character mode - command 23-8/16-1 16-1/16-1 
to print elongated characters. 

VFD Vertical format decode. 2-13/15-2 7-2/15-2, 2-10/15-2, 
5-5/15-3 

VIDEO AMP Video amplifier signal from video Video 18-5/16-1 
amplifier. amplifier 

VT Vertical tab decode. 24-6/15-1 3-13/15-2 

ZBCR Decoded carriage return. 9-12/16-2 16-13/16-2 

ZBCR Inverse of ZBCR. 9-13/16-2 15-5/15-2 
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APPENDIX B 

STANDARD 9 x 7 64-CHARACTER SET 
0.0. Nos. C-8837 & C-8838) 

040 041 042 043 044 045 046 047 

III1IIII 
050 051 052 053 054 055 056 057 

111111111 
060 061 062 063 064 065 066 067 

III1IIII 
070 071 072 073 074 075 076 077 

1IIIIilii 
100 101 102 103 104 105 106 107 

IIIIIIII 
110 '" 112 113 114 "5 116 117 

IIIIIIII 
120 121 122 123 124 125 126 127 

III1IIII 
130 131 132 133 134 135 136 137 

111111111 
007 BELL 
012 LINE FEED 
013 VERTICAL TAB 

CONTROL CODES 

014 FORM FEED 
015 CARRIAGE RETURN 
016 ELONGATED CHARACTER 

B-l/B-2 

177 DELETE 
021 SELECT ON 
023 SELECT OFF 
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APPENDIX C 
PARALLEL INTERFACE SPECIFICATION 

FOR CENTRONICS PRINTERS 

Cl. INTERFACE TIMING 

The single line buffer in each standard printer enables the printer 
to receive parallel data at a rate of up to 7S,000 characters per second. 

In general, the data transfer sequence consists of the input de­
vice placing the appropriate code on the data lines to the printer and then 
generating a data strobe pulse. The printer, after a slight delay, responds 
with an acknowledge pulse, or if the received data caused a busy condition, 
the printer first activates the busy line for the duration of the busy 
condition and then responds with an acknowledge pulse. 

As a standard feature in all printers, data strobe is not recognized 
until the last character has been acknowledged (gated data strobe). As an 
option, however, data strobe can be recognized at any time. 

Normal Data Input - No Busy 

The diagram in Figure C-l shows the timing involved in transferring 
data which does not cause a busy condition. 

PARALLEL DATA 

DATA STROBE 

.10.sllsL ..jO.SIlS I 
~(MIN)I- I (MIN) r-

I ~~-------------------------

ACKNOWLEDGE 

. I l- O. S IlS (MIN) 
-, I SOO 'IlS (MAX) 

I I r 
r---ACKNOWLEDGE DELAy------.-· t-ACK--I 

ACK DELAY 
ACK 

MODEL 
101, lOlA & 102A 101AL & 306 

2.S-l0MS 
2.S-S.0 IlS 

Fi gure C -1. NORMAL DATA INPUT 
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Data Input Causing Busy 

The diagram in Figure C-2 shows the interface timtng involved in trans­
ferring any data which causes a busy condition in the printer. 

DATA 
~0.5MSL -10.5MSL -

---- ~I (MIN) I' -I (MIN) 1-
DATA STROBE II" ---------------------

-J ~0.5 MS (MIN) 
I I 500 MS (MAX) 

BUSY __________ ~~~~~~~I ~ __________ ___ 
-1 BUSY DELAyi ~ .----'BUSY----.... ·I r-~~~AY ACKNOWLEDGE ______________________ ~I ~ 

BUSY DELAY 
,AfK DELAY 
ACK 
BUSY 

Line Feed 
Vertical Tab 
Form Feed 
Delete 
Bell 
Select 
De-Select 
Print (CR or 
last character) 

MODELS 
101, 101,6., 102Jl 

o usec 
o usee 
4 usec 

75-105 msec 
300-310 msec 
3-3.5 sec 
3 msec 
2 sec 
3 msec 
Untfl printer is selected 
For 10l/l0lA, 6 msec per 
character plus 75-105 msec 
line feed. Printer is not 
busy during return time 
(240 msec max.). 
For 102A, 480 msec total 
time. 

*No busy if inhibit prime on select option is used. 

Figure C-2. BUSY CONDITION TIMING 

C-2 

I-+-ACK-~ 

MODELS 
101AL & 306 

0-1.5 usee 
0-10.0 usec 
2.5-5.0 usec 

Same 
Same 
Same 
100-400 usee 
o 
100-400 usec* 
Same 
For 306, 8.4 msec per 
character plus 75-105 
msec line feed. Printer 
is not busy during return 
time (270 msec max.). 
For 10lAL, same as 101/ 
lOlA. 
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C2. PARALLEL INTERFACE SIGNALS 

All standard Centronics printers are supplied with an Amphenol #57-
40360, 36-pin interface connector (Centronics #31310019). The pin assignments, 
name, source and description for each interface signal are listed below. 

Para 11 el 
Interface 
Connector 

Pi n 1, 19* 

2, 20 
3, 21 
4, 22 
5, 23 
6, 24 
7, 25 
8, 26 
9, 27 

10, 28 

11, 29 

12 

13 

14 

15 

Signal 
Name 

DATA STROBE 

DATA 1 
DATA 2 
DATA 3 
DATA 4 
DATA 5 
DATA 6 
DATA 7 
DATA 8 

BUSY 

PE 

SLCT 

iOV 

OSCXT 

Source 

Input Device 

Input Device 
Input Device 
Input Device 
Input Device 
Input Device 
Input Device 
Input Device 
Input Device 

Printer 

Printer 

Pri nter 

Printer 

Printer 
Printer 

16 ±OV 

17 Chassis Gnd 
18 

31, 30 

32 

34 

35 

36 

+5V 

nNPUT PRIME Input Device 

FAULT Printer 

Line Count 
Pillsp 

Line Count 
Pulse Return 
Not Used 

Description 

A 0.5 usec pulse (min.) used to 
clock data from the processor to 
the printer logic. 
Input data levels. A high represents 
a binary ONE, a low represents a ZERO. 
All printable characters (i.e., codes 
having a ONE in DATA 6 or DATA 7) are 
stored in the printer buffer. Control 
characters (i.e., codes having a ZERO 
in both DATA 6 and DATA 7), are used 
to specify special control functions. 
These codes are net stored in the 
buffer except when they specify a 
print command and are preceded by at 
least one printable character in that 
line. 
Acknowledge pulse indicates the input 
of a character into memory or the end 
of a functional operation. 
A level indicating that the printer 
cannot receive data. 
A level indicating that the printer 
is out of paper. 
A level indicating that the printer 
is selected. 
(Formerly SS signal older version) 
A 100 KHz (Models 101, lOlA & 102A) 
or 100-200 KHz (Models 101AL & 306) 

A level which causes the printer to 
be primed. (Not in 101) 
A level that indicates a paper emtpy, 
light detect, or a deselect condition. 
(Not in 101) 
Both sides of the line count switch 
appear at the interface connector. 
This switch is opened and closed 
during each line feed operation. A 
level delivered to the switch would 
be pulsed off and on each time a line 
feed operation is performed. (306 only) 
(306 only) 

*Second pin number indicates twisted pair return (iOV). 

**Active low signals are specified by a line over the signal name. Active high 
signals have no line. 
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C3. BASIC SIGNAL SPECIFICATIONS 

Logical TRUE 

A high signal is defined as a logical TRUE or a logical ONE if it is in the range 
of +2.4 volts to +5.0 volts, not to exceed a peak positive voltage of 5.5 volts. 

logical FALSE 

A low signal is defined as a logical FALSE or a logical ZERO if it is in the 
range of 0.0 volt to +0.4 volt, not to exceed a peak negative voltage of -0.5 volt. 

Level 

A signal which is present for two or more clock times or whose pulse width is not 
critical is defined as a level (e.g., the data inputs). 

Pulse 

A signal whose width is critical is defined as a pulse (e.g., DATA STROBE) and 
the width is specified. Pulse width is measured at +2.4 volt for a true con­
dition and +0.4 volt for a false condition. 

Delay Time 

Delay time is defined as the interval between the specified signal at the re­
ceiving end of a cable and reference signal in the receiving unit. It is measured 
at the +2.4 volt point for a logical ONE and +0.4 volt for a logical ZERO. 

Switching Time 

Switching time is defined as the rise or fall of a signal, whichever is greater. 
It is specified between +0.4 volt and +2.4 vCllts. Maximum switching time for 
signals is 0.2 usec (not including set-up and hold times). 

Current Requirements 

For a high input signal to the printer, the input device must be able to source 
0.320 milliamps at +2.4 volts. For a low input; the input device must be able to 
sink 14 milliamps. 

For a high output from the printer, the printer can source up to 0.320 milliamps 
at +l.4 volts. For a low output, the printer can sink up to 14 milliamps. 

Line Terminations 

Data lines are terminated in the printer by 1000 ohms to +5 volts. DATA STROBE 
and INPUT PRIME lines are terminated by 470 IDhms to +5 volts. 
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C4. POWER INPUT AND GROUNDING SPECIFICATIONS 

In pu t Vo 1 ta g e 

Voltage requirements for the printer are: 

115 VAC !10%, 60 Hz or, 
230 VAC ±10%, 50 Hz 

The printer shall be independently connected to the primary power 
source by means of a 3-wire grounded outlet and shall contain conversion, reg­
ulation, and sequencing equipment required for correct performance. 

The turn-on surge current in all Centronics printers takes the form 
of a decaying exponentia'i waveform, with approximately a 250 millisecond 
time constant. The values of the initial surge current and the steady state 
operating current (with the printer not printing) are shown in the following 
table. 

Operating Current 
Model Surge Current (with printer not printing) 

101/101A 48 amps (max. peak to peak) 2.8 amps (RMS) 
102A 52 amps (max. peak to peak) 3.3 amps (RMS) 
306 28 amps (max. peak to peak) 2.3 amps (RMS) 

Eguipment Ground 

The green wire (building ground) of a power cable for the printer shall be se­
curely fastened to the frame. The white wire (neutral AC) shall not be 

grounded to the frame. 

D.C.~round 

The return wire of the interconnecting line, twisted pair shall be grounded to 
the DC ground. This connection shall be made as close as practical to the signal 

source and load. 
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