
1. 1 GE!'ERAL DESCRIPTION 

The ~i?r.:;;~ FC 3110 printer shown in figure 1-1 is a serial printer which 

operates at a maximum rate of 30 characters per second, and can print a maxi­

mu:rn of 132 characters per line. The character repertoire consists of the 64 

alphanumeric characters shown in Appendix A. The 63 character symbols and 

one space ar.e located on the outer surface of a print wheel which rotates con­

tinuously ·at 1800 revolutions per minute. A character is printed whenever a 

print solenoid is activated by the control logic, causing a print hammer to strike 

the back of the paper. This forces the paper against the inked print wheel causing 

the character impression. At the maximum printing speed, one character is 

printed for each revolution of the print wheel, allowing a print rate of 30 char­

acters per second. 

In addition to the 64 printable characters, the FC 3110 printer also recog­

nizes six control characters: Carriage Return (CR), Back Space {BS), Line 

Feed (LF), Form Feed (FF), Vertical Tab {VT), and Motor Control {DC3). 

The printer electronics described in this manual is contained on two printed 

circuit cards: the Control, Data and Decode card and the LVPS Regulator and 

Driver card. The logic circuitry, contained on the Control, Data and Decode 

card, performs the following basic functions: 

a. It provides an interface to a terminal controller, which allows data to 

be transmitted to the printer. 

b. It converts the data received from the terminal controller and from 

switches on the control panel into low level solenoid drive signals, indicator drive 

signals and a motor drive signal. 

The LVPS Regulator and Driver card, located at the rear of the printer enclosure, 

contains the +5 VDC and +48 VDC low voltage power supply, a power sequencer, 

and the solenoid and lamp drivers. 

..... I 



OPERATION 

3.1 CONTROLS AND INDICATORS 

All printer contrqls available to the operator are listed and described in 

table 3 - 1. All indicators are covered in table 3- 2. 

TABLE 3-1 

FC 3110 PRINTER OPERATOR CONTROLS 

Control 
Designation 

Power On (located 

under the control 

panel) 

REMOTE 

LOCAL 

TEST 

..... 

Function 

Activating this rocker switch applies 115 V AC to the 

printer 

Pressing this switch changes the printer mode from 

local to remote, if the printer is not out of paper, the 

window is not open, and the printer was not in local 

mode as a result of low motor speed. 

Pressing this switch causes the printer to enter the 

· local mode. 

If the printer is in local mode, pressing this switch 

prints all 64 characters (including the space) on a single 

line. All 64 characters are printed twice, in the order 

in which they appear on the print wheel. The remainder 



TABLE 3-1 

FC 3110 PRINTER OPERATOR CONTROLS (Cont) 

Control 
Designation· 

SPACE 

LINE FEED 

FORM FEED 

MOTOR BYPASS 

DC RESET 

PHASE CONTROL 

..... 

Function 

of the line is filled with spaces. When the end of the line 

is reached, the test ends with an automati.c carriage 

return and line feed. 

l£ the printer is in local mode, pressing this switch 

allows the operator to position the print wheel anywhere 

along the line. The print wheel moves only while the 

switch is pressed. When the ::-ight end of the line is 

reached, an automatic carriage return and line feed 

occurs. 

l£ the printer is in local mode, pressing this switch 

causes one line feed to occur. 

l£ the printer is in local mode, pressing this switch 

moves the paper so that the top of the next form is 

in printing position. 

Pressing this switch keeps the motor running and dis­

ables the automatic motor control feature of the printer. 

Pressing this switch causes a master react of all the 

logic control circuitry and sets top of form. 

'J;'his control potentiometer is used to adjust the print 

hammer delay, in order to compensate for varying 

paper thicknesses. 
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Indicator· 
Designation 

PWR 

ATTN 

REMOTE 

LOCAL 

TABLE 3-2 

FC 3110 PRINTER INDICATORS 

Function 

This light goes on when the printer is receiving power 

from the 115 V AC input. 

This light goes on when a printer fault condition is 

detected (i.e., window open, out of paper, or motor not 

up to speed). 

This light goes on when the printer is ready to receive 

a character from the printer interface. 

This light is on when the printer is in local mode. 

3. 2 OPERATING PROCEDURES 

3. 2.1 TURN-ON 

a. Turn on the POWER ON switch. This initializes the control logic, 

turns the motor on, enables th<~ front panel switches, and places the unit in local 

mode. 

b. Insert paper and use the DC RESET switch to adjust the paper to the 

top of the form. 

c. Run the internal test (TEST switch) to ensure proper setting of the 

PHASE CONTROL potentiometer. 

d. Place the printer in remote mode by pressing the REMOTE switch on 

the front panel. The printer is now ready to receive data from the interface. 

3. 2. 2 TURN OFF 

a. Turn off the POWER OFF switch • 
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THEORY OF OPERATION 

. INTRODUCTION 

The Control, Data and Decode card contains the control logic for inter­

facing between the Buffered Printer Interface card and the mechanical and 

control panel portion of the printer. 

When receiving a cJata or control character from the interface card or 

a switch clc·sure indication from the control panel, this control logic responds 

by activating the appropriate solenoid in the printer. This causes the specified 

function to be performed (i.e., character print, line feed, carriage return 

etc.). The control logic also: I) generates Busy/Ready and Fault indications 

to both the interface and printer controls; 2) controls the motor drive in the 

printer, and 3) converts fault indications and status conditions into drive 

signals for the indicator lights. 

Refer ring to the functional block diagram in figure 4 -1, printer operation 

IH~gin:; once the pow<.!r Hwitl'h is turn<!d !Jl1. This turnR on the low voltage 

,.;11pply J>rov.cling ·~·:,VJ)(: t.o the logii" cirn1it.ry and -1'18 VJJC to the sequencer and 

power-on (l'WR) indicator. The logic circuitry then executes a DC reset 

(approximai ely O. 3 sec) which initializes the system. After the DC Res et, the 

logic circuitry sends a motor-on signal to the sequencer. This energizes the 

relay coil, causing the motor to turn on and applying power to the solenoid 

drivers. The motor drives the print wheel, lead screw and timing disk. The 

movement of the timing disk causes timing signals to be generated on the 
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photocell card. The unit is now idling in the local mode with all front panel 

switches enabled. The operator can now insert paper, adjust to top of form 

and run the in~ernal test (TEST switch) to ensure proper setting of the PHASE 

CONTROL ·potentiometer. 

Remote mode is entered by pressing the REMOTE switch on the front 

panel. All data is then received from the interface, with the printer logic 

controlling the solenoids and motor, to convert the data signals to hard copy 

print. 

Most mechanical operations in the printer are controlled by four 

solenoids: 

a. Print Solenoid - causes the print hammer to strike the print wheel. 

This action causes the impression uf one of the 63 characters contained on the 

print whf,el to be transferred onto the paper form. 

b. Space Solenoid - '"auHeH the: print wheel and print harnmer tu rnove 

from lef1 lo right along the printed line to a.ccomplis_h character 1>pacing. The 

action of this solenoid causes a pin, contained on the print wheel assembly, to 

engage a lead screw which rotates in synchronism with the print wheel. When 

characters are printed incrementally, the pin is engaged once per character. 

In the synchronous (continuous) printing mode (30 cps) the pin remains engaged 

in the lead screw until the last character on the line has been printed. It should 

be noted that it takes one full character time (33. 3 ms) to set the pin before 

printing can begin. 

c. Carriage Return Solenoid - causes the print wheel assembly and 

print hammer lo return quickly lo llie left hand margin stop. The action of this 

solenoid causes a pawl to retract from a ratchet bar. The pawl and ratchet 

arrangement is used to main1 ain the position of the print wheel assembly 

whenever the space pin is disengaged. There is one detent on the ratchet bar 

for each column of the printed forrn. A backspace is accomplished by supplying 

a single pulse to the carriage return solenoid, causing the pawl to release 

momentarily and then engage the previous detent on the ratchet bar. 
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d. Line Feed Solenoid - causes the paper feed tractor to advance the 

form upward one line. The solenoid receives a single pulse which causes a 

pawl to retract from a ratchet wheel which is mechanically linked to the paper 

feed tractors. ~he pawl is held out long enough for the ratchet wheel to advance 

one detent, after which the pawl is re-engaged. Each detent on the ratchet 

corresponds to one line on the form. A form feed is accomplished by executing 

multiple line feeds. 

The description of the printer logic and power supplies contained in this 

section is organized as follows: 

a. Introd11ction 

b. Idle St ate T_iming 

c. Data Character Printing 

d. Control Characters 

e. Printer Switch and Indicator Logic 

f. Serial Interface 

g. Printer Interface Signals 

h. Low Voltage Power Supply Regulator and Drivers 

In addition, paragraph 4.9 contains a description of all integrated circuits 

used in the Control, Data and Decode card and not used in the basic PDS system. 

NOTE 

All signal inne1110nics appearing on the 
schen1atic drawings and referred to in 
this section follow the following rule: 
The fourth letter in the mnemonic 
always indicates the active state of the 
signal (i.e., STBLIN is an active low 
signal and RDYHLD is an active high 
signal). 

8 
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4. Z IDLE STATE TIMING 

As long as power is applied to the printer but no data has been received 

from the interface card, the printer is in the idle state and the timing signals 

shown in figure 4-2 are continuously generated. 

Basic timing for the printer control logic is derived from a timing disk 

mounted on the same shaft as the print wheel, as shown in figure 4 -3. Slots 

are cut into the outer circwnference of the timing disk. As the disk rotates, 

when a portion of the timing wheel interrupts the light to a phototransistor, a 

high Photo Cell Input (PCIH) pu~se is generated. When light pass es through the 

slot in the disk, a low PCIH pulse occurs. 

The circumference of the disk is subdivided into 72 5° segments: eight 

segments for the wide slot, and 64 segments for the 64 characters. 

Since the wheel rotates at 1800 RPM (30 revolutions per second), the 

frequency of the character pulses (5° segments) is 2160 Hz. The character 

pulse width is approxin~ately 460 microseconds. 

4. Z. l PHOTO CELL INPUT (PCIH, PCIR) 

Each revolution of the timing disk causes the photocell circuit to produce 

64 character timing pulses, and one wide pulse. 

These Photo Cell Input pulses are shaped by a Schmitt trigger circuit on 

the Control, Data and Decode card. The output of this circuit (CLKH) provides 

the system clock for the printer logic circuitry. 

4. 2. 2 PRINT WH :!:EL POSITION ENCODER (PWPE) 

The Pdnt Vv heel Position Encoder (PWPE) consists of a 6-stage binary 

counter and decoder. This PWPE counter is incremented by each CLKL pulse 

fron1 the timing disk and keeps track of the current position of the print wheel. 

A clear pulse (CLRL) generated by the 64th character position resets 

Lhe counter and each subsequent CLKL pulse increments it by one. The three 

MSB and three LSB outputs of the 3 x 8 decoder are enabled by CLKH, and 

outputs from these two decoders are further combined to generate pulses: 
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PWPE = 01, 61 8 (49 10 ), 62 8 (50 10 ), 76 8 (62 10 ) and 77 8 (63 10 ). These timing 

pulses perform such functions as resynchronize the print wheel logic (CLRL), 

gate the print enable circuitry, etc. 

4. 2. 3 WIDE PULSE (WIPLUL) 

As shown in figure 4 -3, the timing disk contains a wide (40°) slot. The 

high PCIH pulse generated by this slot is used to synchronize the print wheel 

with the control logic. 

Each shaped Photo Cell Input pulse (CLKL) is applied to a Wide Pulse 

Detector circuit. During the 64 character pulses, the low CLKL pulse causes 

a low level into gate U95 -12. Between character pulses, CLKL goes high for 

a short interval, forward -biasing CR8. Capacitor C89 holds the input to gate 

U95-12 low during these short intervals. As a result, the Wide Pulse flip-flop 

(U84-9) is normally reset and the Wide Pulse signal WIPLUL is normally high. 

However, when the wide slot on the timing disk is reached, CLKL goes 

high for a longer interval. This allows C89 to charge to the positive threshold 

voltage of gate U95 -12. This produces a low at the preset input to Wide Pulse 

flip-flop (U84 -9) setting the flop-flop and generating a low (active) WIPLUL 

signal. During the following CLKL pulse, C89 discharges removing the low 

preset input to U84-9. The following CLKL pulse clocks the flip-flop reset, 

ending the WIPLUL pulse. 

4. 2. 4 LOAD PULSE (LOALD) 

The leading edge of the Wide Pulse (WIPLUL) fires a 10 µsec one-shot 

(U79-9). To initiate a delay, the trailing edge of this one-shot output then fires 

another 10 µsec one-shot (U79-7) which generates the Load pulse (LOALD) 

used by the control logic. This pulse transfers data from the Input Data Register/ 

Test Counter and the Bit Six Converter to the Print Pulse Counter. 

4. 2. 5 CLEAR PULSE (CLRL) 

The trailing edge of thl~ PW PE:. (>3 10 pulse clocks thn Clear Pulse Cenerator 

flip-flop U82-9 set. This generates a )ow CLRL pulse which remains active 
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until the flip-flop is reset by the leading edge of Wide Pulse WIPLUL. This 

CLRL pulse re-initiates the control logic for the next revolution of the print 

wheel. 

4. 3 CHARACTER PRINTING 

The Control, Data and Decode card synchronizes the buffered printer 

interface with the printer. An active strobe signal (STRHIN) from the inter -

face causes the printer control logic to generate 64 Print Enable pulses 

(PRIHEN) in synchronism with the 64 character positions on the print wheel. 

When the print wheel reaches the character position specified by the interface 

data (DATHl -7), a Printer Solenoid pulse (PRSLOL) is generated causing the 

print hammer to strike the print wheel. Also during this print wheel· 

revolution, a Space Pin Solenoid signal (PISLOL) is generated causing the print 

wheel to move to the next character position. When the end of the line is 

reached, an automatic line feed and carriage return operation is executed. 

The timing involved in this printing operation differs somewhat 

depending on whether a single character or a string of characters is being 

printed. The interval between successive characters (and strobes) from 

the interface card determine which printing operation is taking place. 

The first revolution of the print wheel (from one wide pulse to the next 

wide pulse) following the detection of the first strobe is used to synchronize 

the control logic with the printer. The i;pecified character is actually printed 

during the second revolution of the print wheel, following the strobe. During 

the first revolution, a Busy signal (BUSLY) to the interface card prevents new 

data. from being sent to the Control, Data and Decode card. During the second 

revolution (33 milliseconds), if no strobe is received from the interface, the 

control logic must be ·completely re-initialized whenever the next character is 

rel·eived. ln the following de1:1cription, lhis i1:1 referred t.o as incremental 

erinting. If, however, a new character and strobe is received during this 

second revolution, the control logic does not have to be completely re-initialized 

..... 
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and that character is printed during the next revolution of the print wheel. 

This will be referred to as continuous printing. 

4. 3. 1 INCREMENTAL PRINTING 

A high.level on the Strobe line (STRHIN) from the interface card ini~iates 

the print enable timing. As shown in figure 4 -4, reception of a strobe causes 

the following sequence of events: 

a. Some 650 nanoseconds after the leading edge of the strobe {one-shot 

U7 generates the delay): a) data is transferred from the interface data lines 

(DATH1-DATH7) to an Input Data Register, and b) flip-flop U28-8 is clocked 

set generating an Internal Strobe (STBLIN) and a Busy signal (BUSLY) to the 

interface card. The Busy signal prevents the interface card from generating 

another strobe until the control logic is ready to accept new data. 

b. The lnJ?ut Data Register (IDR) is constantly monitored for a control 

code. Detection of a ZERO in both data bits 6 and 7 while the printer is not in 

local rnode indicates that a control character has been received. This generates 

an Ignore Code level (CODLIG) which: a) causes a Data Set Acknowledge 

(D.ASLET) signal to be generated during the next Load Pulse (LOALD) resetting 

flip-flop U28-8 and terminating the Busy signal to the interface card, and, b) 

enables the Control Character Decode to determine if any of the following control 

characters is specified: VT (013 8 ), BS(Ol 08 ), LF(O I 2 8 ), FF(Ol48 ), CR(OI 5 8 ), 

or DC 3 (023 8 ). Detection of one of these characters activates the appropriate 

logic and causes the printer to perform the specified function. This control 

character logic is described in paragraph 4. 4. If the received logic does not 

specify a control character, no special action is taken and the logic functions 

described in this papagraph are performed. 

c. When the next wide pulse is detected (WIPLUL) indicating that the 

print wheel is starting the next revolution, a Load pulse (LOALD) is generated. 

This pulse loads the inverted outputs of IDR l -5 into the Print Pulse Counter 

(PPC) stages 1-5, and the Bit Six Converter output into stage ·6. The binary 

count preset into this Print Pulse Counter is the ONES complement of the 

/¥ 
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character position on the print wheel. For example, the letter A which has an 

ASCll code of 1000001, is the 33rd character on the print wheel. This corresponds 

to a binary count of 100001 (or decimal 33). Therefore, when the letter A is 

specified, the Lo?-d pulse presets the number 011110 (or 30 10 ) into the Print Pulse 

Counter. The counter is then incremented by each CLKL pulse, so that 33 pulses 

later, an all ONES count is reached. This all ONES condition ANDed with a Print 

Enable pulse (PRIHEN) initiates a pulse to the Print solenoid (PRSLOL), as 

described later in this paragraph. 

d. The Bit Six Converter converts data bits 6 and 7 into an appropriate 

input to stage 6 of the Print Pulse Counter. During a normal printing operation 

when one of the allowable data characters shown in Appendix A is specified, IDR 

bit 6 is transferred, non-inverted, into stage 6 of the counter. As a result, if for 

example a Space is spt·cified (ASCII code 0100000), all ONES are inserted into the 

Print Pulse Counter by the Load pulse. The first low-going edge of CLKL after the 

wide pulse, increments the counter to all ZEROS. During each PRIHEN pulse, the 

counter is monitored for an all ONES condition. Each successive CLKL pulse 

increments the counter until an all ONES condition is detected, at which time a 

Print Pulse (PRPLUL) is generated. Since there are 64 low-going CLKL edges but 

only 63 PWPE pulses, an all ONES condition does not occur for a Space character 

and, therefore, the print hammer will not be activated. 

Ii a lower case character is specified (bits 6 and 7 are both ONES), the Bit 

Six Converter changes it to an upper case character by inverting IDR 6 into the 

counter and ignoring IDR 7 • Also, if either the SPACE or TEST switch is pressed 

while the printer is in local mode (TOSL), the converter inverts IDR 6 into the Print 

Pulse Counter. This generates a space character for the start of a Test cycle or 

during a manual space operation. 

e. The pr int enable timing is initiated at the start of the fir st wide pulse 

following the strobe. Referring to figure 4-4, WIPLOL sets flip-flop U61-8. When 

the Prinl Wheel Position Encoder decodes a count of 50 10 , if a control character 

has not been received (CODLIG) and an automatic carriage return is not taking 

place (ATOLCR), Space Pin flip-flop U61-5 is set (PINH). Providing neither a line 
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feed nor carriage return operation is taking place, PINH causes a low signal to the 

Space Pin Solenoid driver (PISLOL). As long as PISLOL remains low, both the 

print wheel and print hammer are moved from left to right at the rate of one 

character positi9n each print wheel revolution. (Note: The pin actually engages 

the shaft at PWPE = 61.) In single character printing, PISLOL is activated once. 

In continuous printing, PISLOL remains active until the last character on the line 

has been printed. 

f. During the next revolution of the print wheel, the leading edge of the 

Wide Pulse ~:ets flip-flop U80-9. The Load pulse then generates a Data Set 

Acknowledge (DASLET) signal which deactivates the Busy signal to the interface 

card. When the print wheel reaches the first character position, flip-flop U80-5 

is set and U80-9 is reset enabling the following 64 CLKH pulses to generate 63 

Print Enable pulse (PRIHEN). 

g. An all ONES condition in the Print Pulse Counter allows the next 

PRIHEN pulse to generate a Print Pulse (PRPLOL). This pulse initiates a delay 

(one shot U89), which varies with the PHASE CONTROL potentiometer setting. The 

trailing edge fires one- shot U88, generating a 1. 2 millisecond PRSLOL pulse to 

the print solenoid driver. 

h. If another strobe has not been received by the time the Print Wheel 

Position Encoder reaches a count of 49 10 during this second revolution, flip-flop 

U61-8 is reset. At the end of this second revolution, flip-flops U61-5 and U80-5 

are also reset as shown in figure 4-4. Reception of another strobe at the end of 

this time requires re-initiating all the events described in the preceding paragraphs. 

4.3.2 CONTINUOUS PRINTING 

If a new character and strobe are received from the buffer interface during the 

interval between B USLY going inactive at the start of a print wheel revolution, and 

the print wheel reaching the 49th character position (approximately 26 milliseconds), 

tlH·n continuous printing occuri;. Hc·cciving the strobe initiates the same sequence 

111' ·~vc·nlH ar; d111H:dlwd in Hlepti u tl1rouf!.h don incremental prinlin!.( (aco paragraph 

4.3.l). 
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However, when data is received before the print wheel rotates to the 49th 

character position, flip-flops U61-8 and U61-5 remain set from the previous 

character timing and do not have to be re-initialized. As shown in figure 4-5 

when the wide slot is detected at the start of the next print wheel revolution, a 

CLRH pulse resets flip-flop US0-5, and the leading edge of Wide Pulse (WIPL UL) 

sets flip-flop UB0-9 When the print wheel reaches the first character position, 

flip-flop U80-5 is set and flip-flop U80-9 is reset to allow the next 64 CLKH 

pulses to generate 63 Print Enable pulses (PRIHEN). 

As in incremental printing (see step g) one of these PRIHEN pulses (as 

determined by an all ONES condition in the Print Pulse Counter) will generate 

a pulse to the print solenoid driver (PRSLOL). 

Note that whiJe the character specified by data in the Print Pulse Counter 

is being printed, the Input Data Register is available to receive the next 

C'haracter from the buffer interface ··ard, 

4. 4 CONTROL CHARACTERS 

The printer control logic recognizes six control characters from the 

interface card. These control characters, their associated ASCII code and 

function are listed in table 4-1. 

The six control characters are decoded by a Control Character Decode 

circuit. When bits 6 and 7 of the received code in the Input Data Register are 

both ZEROES and the printer is in Remote mode, a low Ignore Code signal, 

(CODLIG) is generated. This enables the Control Character Decode to check 

the received character. Detection of a control character causes a high at the 

appropriate VT, BS, LF, etc. output. 

The specific actions following the reception of a control character are 

described in following paragraphs. 

4. 4. l LINE FEED 

As shown in the timing diagram of figure 4-6, the first Wide Pulse 

(WIPHUL) following reception of a Line Feed character, activates (resets) 
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flip-flop U61-9. The Load pulse (LOALD) generated during this wide pulse 

generates a Clock Control Character pulse (CCCHLK) which clocks Line Feed 

flip-flop U46-6 reset. The trailing edge of WIPHUL then clocks flip-flop U46-8 

reset generating Line Feed Signal LFSH. LFSH, in turn, generates a low 2. 8 

millisecond signal (LFSLOL) to the line feed solenoid driver. 

Control 

Character 

Line Feed (LF) 

Back Space (BS) 

Carriage Return 
(CR) 

Form Feed (FF) 

Vertical TAB 
(VT) 

Motor Control 
(First character 
received) 

... 

TABLE 4-1 

CONTROL CHARACTERS 

ASCII Code 

b7 - bl 

0001010 

0001000 

0001101 

0001100 

0001011 

Any code 

Function 

Causes the paper to advance one line. 

Causes the print wheel to return one 

space. 

Causes the print wheel to return to 

the left hand margin stop. 

Causes the print wheel to return to 

the left hand margin stop and the 

paper to advance to the top line of 

the next form. 

If the printer contains a Vertical 

Format Unit, a vertical tab causes 

the paper to advance the number of 

lines specified by the unit. 

Ca us es the motor to turn on if it 

is off. If the motor is on, there 

is no effect. 
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INTERFACE DATA 
(DATHl-DATHn 

STROBE 
(STRHIN) 

INTERNAL STROBE 
(STBLIN u28-8) 

(SEE NOTE 1) 

BUSY TO INTERFACE 
(BUSL Y) 

PRINT WHEEL 
TIMING 

u61-8 

PINH FF 
(u61-5) 

DATA SET ACK 
(DASLET) 

u80-9 

u80-5 

PRINT ENABLE 
(PR I HEN) 

PRINT PULSE 
(PRPUL) 

PRINT SOLENOID 
(PRSLOL) 

H 

6.4 uSEC 1.. .., 

™ N th CHARACTER 

I 

-J 
:.__ N th CHARACTER TO 
I. INPUT DATA REG 

--j 1--"' 460 uSEC 

:63: ~ : WIDE : I : : 2: ~9: ~ 
1 11 I I SLOT I I 11 I I 11 I 

6.4 uSEC I 
l• • 

1?00%1 

1 I N th CHARACTER TO 
--JLD14'- PRINT PULSE COUNTER 

I I 

I 11 I 

163• 1641 
I II I I 

WIDE 
SlOT 

I I I I 
111 121 
I 11 I 

L.o----ONE PRINT WHEEL REVOLUTION= J~ SEC-----

l.___ __ ~ 
2 3 49 so 63 

~ ,_____, ....________, 

(SEE NOTE 2) 

NOTES: 

1. STROBE TIMING IS NOT DRAWN TO SCALE. 
2. PRINT TIMING ASSUMES THE LETTER Q 

IS SPECIFIED BY THE INTERFACE DATA. 

LJ PRINT (N-1) th CHARACTER 

2 3 

(N+ 1) th CHARACTER 

I 11 I 

1491 1SOI 
I 11 I 

I 11 1 WIDE 

:63: ;64: I SlOT 

49 so 63 

6.4 uSEC 
~ ·1 

t'0'& 

I 11 I 
111 12 t 
I 11 I 

(N< 2) lh 
CHARAClER 

~r---11'-------

LJ PRINT N th CHARACTER 
E921~6·5 

Figure 4- 5 Continuous Pr int ing. 



LF CHARACTER 

STROBE .----, 

(STRHIN) ~ I ·-----------------------

INTERNAL STROBE. --c>: :4-0•65 uSEC 

(STBLIN) L.' ---------1FDASLET 

WIDE PULSE 
(WIPHUL) 

FF u6l-9 

l OAD PULSE 
(LOALD) 

CLOCK CONTROL 

L 
PWPE* = 49-::J 

CHARACTER {CCCHLKl---------~ "------------'"-----

FF u46-6 

FF u46-8 
(LF SH) 

LINE FEED SOLENOID 
(LFSLOL) 

PWPE*·1-I 

2.8 
MSEC F 

*PWPE = PRINT WHEEL POSITION ENCODER. 

Figure 4-6 Line Feed Timing. 
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LFSH also: 1) causes a low Print Inhibit (PRILIN) signal which disables the 

Print Puloc Detector and 2) inhibits the PLSLOL signal to the space pin solenoid 

driver preventing the print wheel from advancing to the next character position. 

When the Print Wheel Position Enc oder reaches a count of 8, signal 

DDEHEL sets flip-flop U46-8 terminating the LFSH and LFSLOL pulses. If no 

other Line Feed character has been received, when the Print Wheel Position 

Encoder reaches 49 10 , flip-flop U61-9 is deactivated (set), and the next wide 

pulse sets flip-flop U46-6. If another Line Feed character has been received, 

however, flip-flop U61-9 remains reset and the trailing edge of the next wide 

pulse generates another 2 .. 8 millisecond pulse (LFSLOL) to the line feed 

solenoid. 

4. 4. 2 BACK SPACE 

As shown in the timing diagram of figure 4-7, the First Wide Pulse 

(WIPHUL) following reception of a Back Space character activates (resets) 

flip-flop U61 -9. The Load pulse (LOALD) generated during this wide pulse 

generates a Clock Control Character pulse (CCCHLK) which clocks Back Space 

flip-flop (U36-5) set. The trailing edge of the wide pulse (WIPHUL) then clocks 

flip-flop U36-9 set activating signal BSDH. With BSDH high, when the Print 

Wheel Position Encoder reaches a count of 16 10 , a low CRSLOL pulse is 

generated for the carriage return solenoid driver. This pulse causes the print 

wheel to back up one space. Approximately 3. 7 milliseconds later, a count of 

24 in the Print Wheel Position Encoder resets BSDH and terminates the CRSLOL 

pulse. If no other Back Space character has been received, when the Print 

Wheel Position Encoder reaches 49 10, flip-flop U61-9 is deactivated (set) and 

the next wide pulse sets flip-flop U36-5. If another Back Space character has 

been received, however, flip-flop U61-9 remains reset and the trailing edge 

of the next wide pulse generates another 3. 7 millisecond pulse to the carriage 

return solenuid (CRSLOL). 

22. 
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BS CHARACTER 

STROBE (STRHIN) ...; le- 0.65 uSEC r INTERNAL STROBE ---, FoASLET (STBLIN) 

WIDE PULSE u (WIPHUL) ll L 
FF u61-9 

PWPE*=49-:.J 

LOAD PULSE 
\LOALD) 

CLOCK CONTROL 

N CHARACTER (CCCHLK) 

w FF u36-5 

FF u36-9 (BSDH) 
}cu PWPE*=24 

3.7 
CARRIAGE RETURN 

(PWPE*= 16)~ MSEC 
SOLENOID (CRSLOL) 

*PWPE = PRINT WHEEL POSITION ENCOOER, E92146-7 

Figure 4-7 Back Space Timing. 



4. 4. 3 CARRIAGE RETURN 

As shown in the tiining diagram of figure 4-8, the first wide pulse 

(WIPHUL) following reception of a Carriage Return character activates 

(resets) flip-~lop U61-9. The Load pulse (LOALD) occurring during this 

wide pulse generates a Clock Control Character pulse (CCCHLK) which clocks 

Carriage Return flip-flop U56-6 reset. The resulting high CRSH signal 

performs the following functions: 

a. If any character except a Line Feed character is received from the 

buffer interface, CRSH inhibits the generation of an Internal Strobe (STBLIN) 

signal. As a result, during a carriage return, the printer control logic 

recognizes only a Line Feed character. 

b. CRSH generates a low Print Inhibit pulse (PRILIN) which disables 

the Print Pulse Detector. 

c. CRSH also inhibits the PISLOL signal to the space pin solenoid 

driver. This prevents the print wheel from advancing to the next character 

position. 

d. As long as CRSH is active, a low CRSLOL signal is sent to the 

carriage return solenoid driver which forces the print wheel to return to 

the beginning of the line. 

When the print wheel reaches the left hand margin stop, a switch is 

activated in the printer which sends a low Carriage Return End signal 

(CRELND) to the control logic. This deactivates {sets) the CRSH flip-flop 

and then terniinates the carriage return operation. 

4. 4. 4 FORM FEED 

If the printer contains an optional Vertical Format Unit, the printer then 

keeps track of the current line position on the form, and informs the Control, 

Data and Decode card when the last line on a form is reached. If the printer 

does not contain this option, the Control, Data and Decode card must keep 

track of the current line position. 
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STROBE \STRHIN) 

INTERNAL STROBE 
\STBLIN) 

WIDE PULSE 
(WIPHUL) 

FF u61-9 

LOAD PULSE 
(LOALD) 

CLOCK CONTROL 
CHARACTER ( CCCHL K) 

FF u56-6 (CRSH) 

CARRI AGE RETURN END 
FROM PRINTER (CRELND) 

L 
PWPE*=49 ____.., 

l'2 -

*PWPE = PRINT WHEEL POSITION ENCODER. 

E92146-8 

Figure 4-8 Carriage Return Timing. 



The timing diagram shown in figure 4 -9 illustrates the timing 

associated with the Control, Data and Decode card when the printer does 

not contain the Vertical Format Unit. The form feed operation consists of 

a carriage return and consecutive line feeds. As shown in the timing diagram, 

the first wide pulse {WIPHUL) following reception of a Form Feed character 

activates {resets) flip-flop U61-9. The Load pulse {LOALD) occurring 

during this wide pulse generates a Clock Control Character pulse {CCCHLK) 

which clocks the Form Feed flip-flop {U56-9) reset and the Carriage Return 

flip-flop {U56-5) reset. The carriage return operation then takes place as 

described in paragraph 4. 4. 3. Consecutive Line Feed {LFSH) pulses, each 

3. 2 milliseconds wide, are generated during each revolution of the print wheel. 

The action initiated by each of these LFSH pulses is described in paragraph 4. 4. I. 

During a form feed operation each LFSH pulse is generated as follows: 

As long as the Form Feed flip-flop {U56-9) is reset, the trailing edge of wide 

pulse WIPHUL clocks flip-flop U46-9 reset. This action: 1) activates LFSH 

which in turn sends a low {active) level to the line feed solenoid driver {LFSLOL), 

and 2) increments a counter {Ul5/ll26) in the Form Feed Generator which keeps 

track of the present line position. Approximately 3. 2 milliseconds later, the 

Print Wheel Position Encoder reaches a count of 8 activating signal DDEHEL. 

This directly sets flip-flop U46 -9 terminating the LFSH and LFSLOL pulses. 

As long as the Form Feed flip-flop {U56-9) is reset, these LFSH and 

LFSLOL pulses are generated again by each wide pulse. When the counter in 

the Form F1~ed Generator reaches a predetermined count {as specified by pre­

wired jumper connections) indicating the last line on the form has been reached 

and CLRL iH true, a decoder output {Ul7-8) goes low resetting the counter and 

deactivating {setting) the Form Feed flip-flop {U56-9). This completes the form 

feed operati:m. 

If the printer contains a Vertical Format Unit, the Control, Data and 

Decode carcl does not generate a series of LFSH and LFSLOL line feed pulses. 

Instead, a constant high LFSH and low LFSLOL level to the printer is generated. 

When the end of the form is reached, a low Vertical Format Unit {2) level 
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FF CHARACTER --IU..,.~~~=--------------

STROBE (STRHIN) _______r--1.__~~~~~~~~~ 

INTERNAL STROBE (STBLIN) 

WIDE PULSE (WIPHUL) ---------' 

FF U61-9 

LOAD PULSE (LOALD) 

CLOCK CONTROL CHARACTER 
(CCCHLK) 

PWPE = 49 

FF U56-6 (CRSH) -----------' CARRIAGE RETURN 

CARRIAGE RETURN END 
(CRELND) 

FF U46-8 ILFSH) -------------'F2.8MSEC;:j.._ ____________ -i;·~-----------' 
LINE FEED SOLENOID 
(LFSLOL) 

INCREMENT FORM FEED ------------...l..-------------------,~J------------L---------------------------~ GENERATOR COUNTER 
PWPE = 8 

DDEHEL ------------------' 

CLEAR PULSE (CLRL) 

FORM FEED GENERATOR 
DECODER OUTPUT (U17-8) 

PWPE = 64/1_J 

Figure 4- 9 Form Feed Timing (\\'it"'·"" 
Vertical Format Unit.l • 



(VFULZ) and a low Line Count Generator pulse (LCGL) generated by the VFU 

bead chain on the printer deactivates (sets) the Form Feed flip-flop (U56-9) 

terminating the <?Pe ration. The Control, Data and Decode card, however, still 

initiates the carriage return operation, 

4,4,5 VERTICAL TAB 

Reception of a Vertical Tab character by the Control, Data and Decode card 

affects the printer only if the printer contains the optional Vertical Format Unit. 

During the first wide pulse following the reception of a Vertical Tab character, a 

Clock Control Character pulse (CCCHLK) activates (sets) Vertical Tab flip-flop 

ur;R-5. I! the Vertical Format Unit and associated jumper connections are included 

:in t.he printer, Lhc following action occurs. 

The Vertical Tab flip-flop activates a constant high LFSH and a low LFSLOL 

level, which causes continuous paper feeding until the printer sends a low Vertical. 

Format Unit (1) level (VFULl) and a low Line Count Generator Pulse (LCGL) to the 

Control, Data and Decode card. This resets Vertical Tab flip-flop U58-5 ending 

the operation. 

4. 4. 6 MOTOR TURN-ON 

The motor control feature, which operates only when the printer is in the 

remote mode, automatically turns off the motor after 5 seconds to 3 minutes 

(adjustable) after data transfer from the interface has stopped. With this motor 

control feature, the motor turns on when the first character is received from the 

interface. The feature can be disabled by pressing the MOTOR BYPASS switch on 

the pr inter. 

As shown in the timing diagram of figure 4-10, reception of the first 

character sets Motor Control flip-flop U82- 5. If no motor faults exist, if the 

plexiglass window is closed and if a DC reset is not taking place, then Motor 

Off 1:1ignals MOFLFl and MOFLFl go high, A high MOFI.Fl signal to the 

power sequencer when the PO.WEH ON 1:1witch is on, applies 1l5 V AC to the 
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FIRST CHARACTER DATA 

LAST 
CHARACTER 
IN MSG 

RECEIVED CHARACTER _ _.WlllllAu..u..u.u.a.-----------~~ .... ~~'lhwVfiw~'----~n----"lWllEAuu..CU.L;IL,_ ______ --11~----------li: 

STROBE II n 
(STRHIN)____J 11..---------------' .. ________ --Jn 

I I -------------tJU~-------------

INTERNAL STROBE 
(STBLIN) 

DCJ DECODE 
(DCJHDE) 

FF u82-5 

MOTOR OFF 
(MOFLFl, MOFLF2) 

--: :-- STROBE DATA INTO IDR 

LOALD PULSE..j LOALD PULSE -j R 

MOTOR TURN ON DELAY !! 
(MOPHUL) __J.---3 SEC MOTOR TURN-ON ----•l' ------------------+-----~!-----------i----U 

BUSL Y TO INTERFACE 
RDYHY TO PRINTER 

MOTOR TIME OUT 
(TIMER) 

NOTES: 

I, TIMING IS NOT DRAWN TO SCALE. 
2. STBLIN IS INHIBITED DURING THE ~IRST CHARACTER, 

BY THE LOW MOTOR OFF SIGNAL MOFLF2. 

I 
I 
I 

I I 
1---s.o SEC~NDS TO 3.0 MINUTES:=::=fl._ __ _ 

E92146-10 

Figure 4-10 Motor Control Timing. 



motor and +48 VDC to the solenoid drivers. The positive-going edge of 

MOFLFZ fires a 3 second one-shot generating a Motor Turn-On delay 

(MOPHUL). During this 3 -second delay: 1) motor faults are ignored by 

inhibiting the clock input to the Motor Fault flip-flop, Z) an active low BUSLY 

signal is sent to the interface card to prevent the transfer of new data, and 3) an 

inactive low RDYHLD signal is sent to the printer. Following this 3 -second delay.: 

each time new data is received from the interface card, a low Internal Strobe 

STBLIN pulse is generated. This pulse ends (goes high) during the first wide 

pulse following the strobe. Each time STBLIN goes high, and the motor is on 

(MOFLFZ is high) and the printer is in remote mode (LOCLAL is high), a 

Motor Time-Out circuit is activated. As shown in sheet 1 of the schematic 

drawing (No. 71004Z6LOO 1 ), this condition back-biases diode CRZ and allows 

the +5 VDC supply to charge capacitor C92 through R24 and R28. Each time 

STBLIN goes low (when new data is received), capacitor C9Z discharges 

through CRZ to ground. After the last character in a message is received, 

STBLIN goes high and remains high allowing C9Z to charge without interruption. 

When the positive voltage across C<J2 reaches a threshold level, QI turns on, 

QZ turns on, and the TIMER output goes high. Potentiometer RZ4 is used to 

adjust this TIMER interval from O. 5 and 3. 0 minutes. 

The positive-going edge of the TIMER output clocks flip-flop output 

clocks flip-flop UBZ -5 res et, which activates Motor Off signals MOFLFI and 

MOFLF2 (low). A low MOFLFI signal causes the power sequencer to remove 

the 115 VAC from the motor and the +48 VDC from the solenoid drivers. 

4. 5 PRINTER SWITCH AND INDICATOR LOGIC 

The manual controls and indicators located on the printer are grouped 

into the following categories: 

a. External Opl~rator ControlB - POWER ON/OFF, .LOCAL, READY, 

SPACE, TEST, LINE !o'E:ED, and FORM FEED. 

b. Internal Controls - MOTOR BYPASS, PHASE CONTROL, and 

DC RESET. 
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c. Internal Switches - Paper Out switch, Window Open switch, Right 

Hand Limit switch, and Left Hand Limit switch. 

d. External Indicators - POWER ON, LOCAL, REMOTE, and ATTN. 

e. P9wer Res et - Circuit breaker on the rear panel for ac protection. 

The logic operations associated with each of these controls and indicators 

is described in the following paragraphs. 

4. 5. l EXTERNAL OPERATOR CONTROLS 

4. 5. 1.1 POWER ON/OFF Switch 

This switch connects/disconnects the 115 VAC to the printer. 

4. 5. 1. 2 LOCAL and READY Switches 

Flip-flop U72-9 on the Control, Data and Decode card is used to indicate 

the local/remote status of the printer. This flip-flop is reset (LOCLAL goes 

low), indicating local mode, by any of the following conditions: 

a. A de reset (DCRLST) 

b. A printer fault - FALHLD (i.e., motor fault, window open, or 

out of paper). 

c. Pressing the LOCAL switch (LOCLSW) on the printer. 

Capacitor C94 causes a slight delay between detecting the condition and 

actually resetting the flip-flop. 

The flip-flop is set indicating remote mode whenever the READY switch 

(PRILSW) on the printer is pressed and none of the above three conditions 

(i.e., de reset, printer fault, pressing the LOCAL switch) is present. 

4. S. 1. 3 SPACE Switch 

The SPACE switch is enabled only while the printer is in local mode. 

This switch allowi; the operator tu poHition the print wheel anywhere along 

the line. The print wheel 111oves ai; lung as the switch is depressed. When the 
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extreme right end of the line is reached, an automatic line feed and carriage 

return takes place. 

Referring·to the timing diagram of figure 4-11, pressing the SPACE 

switch (SPALCE) while the printer is in local mode (LOCLAL) activates Test 

Or Space signal TOSL. A low TOSL signal activates the Internal Strobe 

STBLIN, for as long as the SPACE switch is pressed (except during an automatic 

carriage return). A low TOSL sign:Ll also causes a high output from the Bit Six 

Converter resulting in an all ONES count to the Print Pulse Counter during each 

LOALD pulse. This causes the carriage to advance one space during each 

revolution of the print wheel as described in paragraph 4. 3 (Character 

Printing). The space pin solenoid (PISLOL) is activated by setting the Space 

Pin (PINH) flip-flop, same as in normal character printing. 

When the print wheel reaches the right end of the line, the printer scndt:1 

a low Line End signal (LIELND) lo the Control, Data and Decode card. When 

the Print Wheel Position Encoder (PWPE) reaches a count of 63 , the Auto 
JO 

Carriage Return (ATOLCH) flip-flop (U58- 1}) is clocked rei;et. A low ATOLCR 

immediately deactivates (resets) the PINH flip-flop and the next PWPE count of 

4910 deactivates (sets) flip-flop U61 -8. During the next wide pulse, flip-flop 

UZ9-8 is clocked reset by a CLRL pulse causing flip-flop U42-9 to set. The 

Clock Control Character pulse (CCCHLK) then clocks the Line Feed flip-flop 

(U46-6 - High) and the Carriage Return flip-flop (U56-6 -+ High). The resulting 

line feed and carriage return opera':ions are described in paragraphs 4. 4. 1 and 

4. 4. 3, respectively. 

When the print wheel reaches the left margin stop, a Carriage Return 

End (CREHND) from the printer terminates the carriage return operation and 

deactivates (sets) the Auto-Carriage Reh1rn (ATOLCR) flip-flop (U58-<J). If 

the SPACE !:!Witch is Htill clcprct:1Hr.d, Lhe "printing" of Hpacea is rcRunrnd on 

the next line. 

When the switch is released, SPALCE and TOSL both go high. The high 

TOSL immediately resets the PINH flip-flop which deactivates the space 
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SPACE SWITCH 
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(TOSL) 
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solenoid (PISLOL). During the next wide pulse or PWPE count of 49 10 (which­

ever comes first), flip-flop U61 -9 is deactivated (set), 

4. 5. 1. 4 TEST Switch 

The TEST switch is enabled only while the printer is in local mode. This 

switch causes all 64 characters (including the S,Pace) to be printed on a single 

line, in the order in which they appear on the print wheel. The test prints the 

64 characters twice, then continues to print spaces until the end of the line is 

reached. At this time an automatic line feed and carriage return is executed. 

Pressing the TEST switch (TESLT) while the printer is in local mode sets 

Print Test flip-flop (U29-6) and activates Test Or Space signal TOSL. The 

active TOSL signal causes the same printing action as described in paragraph 

4. 5. 1 (Space Switch). The Print Test flip-flop (U29-6), however, allows each 

CLRL pulse (which is generated once every print wheel revolution at the start 

of the wide slot) to increment the Input Data Register (or Test Counter). This 

Test Counter starts with an all ZEROES count (a low PINH while the printer is in 

local mode resets the counter). A count of 50 then sets PINH, after which, the 

counter gets incremented by CLRL. The active TOSL signal causes the Bit Six 

Conver~er to invert bit six from the Test Counter into the Print Pulse Counter. 

As a result, the first count preset into the Print Pulse Counter at load time is 

an all ONES count, except for a ZERO in bit 1. This makes the first printed 

character an exciamation point. 

Subsequent characters are printed in the order they appear on the print 

wheel. After the 64th character is printed (space), bits 1-6 of the Tesl Counter 

recycle to ZEROES and the same 64 characters are printed again, 

After the 128th character has been printed, a ONE out of Test Counter 

stage 8 allows the trailing edge of the wide pulse to reset the Print Test and 

Manual Space flip-flop U42-5. This flip-flop then resets the Test Countc>r and 

holds it reset until after the automatic line feed and carriage return has been 

executed. Signal TOSL causes spaces to be printed on the remaihder of the 

line as de scribed in paragraph 4. 5. 1. 3. 



This continues until the print wheel reaches the right end of the line, 

causing the printer to send a low Line End signal (LIELND) to the Control, 

Data and Decode card. This causes an automatic line feed and carriage return 

operation as described in paragraph 4. 5. 1. 3. 

4. 5. 1. 5 LINE FEED Switch 

Pressing the LINE FEED switch (LFSLW) while the Printer is in local 

mode and a print test or manual space operation is not in progress (TOSL is 

high), causes the printer to perform a single line feed operation. The first 

CLRL pulse after the switch is pressed clocks flip-flop U29-8 reset, which 

in turn clocks flip-flop U42-9 set. The Clock Control Character (CCCHLK) 

pulse then resets Line Feed flip-flop U46-6 and the trailing edge of the wide 

pulse (WIPHUL) resets flip-flop U46-8, activating Line Feed signal LFSH. 

A high LFSH directly resets flip-flop U42-9 to prevent any subsequent line 

feed until after the LINE FEED switch is released and pressed again. The 

actual line feed operation caused by a high LFSH signal is described in 

paragraph 4. 4. I." 

4. 5. 1. 6 FORM FEED Switch 

Pressing the FORM FEED switch (FFSLW) while the printer is in local 

mode and a print test or manual space operation is not in progress (TOSL is 

high), causes the printer to perform a single form feed operation. The first 

CLRL pulse after the switch is pressed clocks flip-flop U29-8 reset, which in 

turn clocks flip-flop U42-9 set. The following Clock Control Character 

(CCCHLK) pulse then resets Form Feed flip-flop U56-9 and Carriage Return 

flip-flop ll56-5 (activating CRSH). The trailing edge of wide pulse WIPHll.L 

resets flip-flop U46 -8 activating Line Feed signal LFS:fj. This high LFSH signal 

directly resets flip-flop U42 -9 to prevent any subsequent form feed operation 

until after the FORM FEED switch is released and pressed again. The actual 

form feed operation caused by activating the Form Feed and Carriage Return 

flip-flops is described in paragraph 4. 4. 4. 
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4. S. 2 INTERNAL CONTROLS 

4. 5. 2. 1 MOTOR BYPASS Switch 

Pressing this switch disables the automatic motor control feature and 

keeps the motor on. A low Motor Always On (MAOLSW) signal from the 

printer has the saine effect as receiving a DC3 character from the interface 

card. If the printer window is not open and a de reset is not taking place, a 

low MAOLSW keeps Motor Off signals MOFLFl and MOFLF2 constantly high, 

keeping the motor turned on. 

4. 5. 2. 2 PHASE CONTROL Adjustment 

The PHASE CONTROL potentiometer is used to adjust the print hammer 

clelay, in order to compensate for varying paper thicknesses. 

4. 5. 2. 3 DC RESET Switch 

Either one of two conditions will generate a de reset signal (DCR I.ST), 

which in turn resets most of the logic on the Control, Data and Decode card. 

The two conditions are: 1) pressing the DC RESET switch on the printer, or 

2) power turn-on. When the +5 VDC supply turns on, initially 0 volt across 

C47 in the DC Reset circuit generates an active (high) DCRHST signal. The 

+5 VDC, however, forward-biases diode CR4 and back-biases CR3, allowing 

a positive voltage to develop across C4 7 (via R29). As a result, after the 

initial turn -on, the junction of CR3 and C47 remains high except for when the 

DC RF.SET switch on the printer is preHi:;ed. 

4. 5. 3 INTERNAL SWITCHES 

4. 5. 3. 1 Paper Out Switch 

This microswitch is held reset whenever a form is positioned in the paper 

feed tractors. It remains reset until approximately 4 inches remain on the 

last form. Setting the switch sends a low PAOLUT signal to the logic • 

. ... 



4. 5. 3. 2 Window Open Switch 

This microswitch is held reset whenever the plexiglas window is closed. 

If the window is lifted, this switch sets, sending a low WIOLP signal to the 

control logic causing the unit to go to local mode and the motor to turn off. 

4. 5. 3. 3 Right Hand Limit Switch 

This magnetically activated reed switch sets, sending a low LIELND 

signal to the logic, whenever the print wheel assembly is at the right hand 

margin stop. In the local mode, activating this switch causes a carriage 

return and line feed. In remote mode a carriage return with no line feed 

occurs. 

4. 5. 3. 4 Left Hand Limit Switch 

This magnetically activated reed switch sets, sending a low CRELND 

signal to the control logic, whenever the print wheel assembly is at the left 

hand margin stop. This switch signals the end of a carriage return. 

4. 5. 4 EXTERNAL INDICATORS 

4. 5. 4. I PWR Indicator 

The PWR indicator lights when the printer is receiving power from the 

115 VAC line. 

4. 5. 4. 2 LOCAL Indicator 

The LOCAL indicator lights when the printer is in local mode. The 

inverted Q output of Local/Remote Control flip-flop U72-9 (LOCHLD) is 

used to control the lan1p driver. Paragraph 4. 5. 1. 2 describes how the 

printer can be placed in local mode. 

4. •;_ 4. 3 REMOTE Indicator 

The REMOTE indicator lights when the printer is ready to receive a 

d1.ir•id1·r fro111 Lhe interface card. Tlw lamp driver ia a<.:tivated by a high 

H1·.1dy (HVYHLD) signal from the Centro], Data, and Decode card. Signal 

H.llYHLD goes low, turning off the light, under any of the following conditions: 
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a, From a Data Strobe (ST RHIN) from the interface card while the 

motor is on (NOFLF2 is low) to the completion of the Data Set Acknowledge pulse 

(DASLET ), 

b, Whenever the printer is in local mode (LOCLALL). 

c. During the 3-second motor turn-on interval (MOPHUL). 

4. S, 4, 4 ATTN Indicator 

The ATTN indicator lights whenever a fault condition exists in the 

printer. A high FALHLD signal on the Control, Data and Decode card 

turns the indicator on. Signal FALHLD goes high under any of the following 

conditions: 

a. The plexiglas window is open causing a low WIOLP signal from 

the printer, 

b. The printer is out of paper causing a low PAOLUT signal from 

th c printer. 

c. The Motor Up To Speed Detector in the Control, Data and Decode 

card detects a drop in the synchronous speed of the motor. 

The Motor Speed Detector operates as follows: During each print wheel 

revolution, ;L count of 49 10 in the Print Wheel Position Encoder (PWPE) fires 

one-shot U4:~ generating a 3. 1 millisecond pulse, When PWPE reaches a 

count of 5 0 the one shot output is clocked into flip -flop U64 -8. If the 
1 •) 

one-shot puJse is still high, flip-flop U64-8 is clocked set indicating no 

n10tor speed failure. However, if the one-shot-pulse has gone low, flip-flop 

U64-8 is clc eked reset indicating a speed failure. If this happens, flip-flop 

U72-5 gets docked reset by the trailing edge of the next PWPE = 49 count. 
10 

This activates signal FALHLD to the ATTN lamp driver, and generates low 

Motor Off signals MOFLFl and MOFLF2 (if the MOTOR BYPASS switch has not 

been cleprcs s ed), This lights the ATTN indicator and turns off the motor. After 

the motor s11eed failure is corrected, a DC Reset (DCRLST) is required to clear 

the Motor Speed Detector logic. 



4.6 SERIAL INTERFACE 

The printer can be configured to receive either serial asynchronous data 

or parallel data depending on pre-wired jumper connections. Schematic 

No. 7100426L001. (Sheet 3) lists the jumper connections required for both serial 

and parallel operation. The description contained in the following paragraphs 

assumes that all jumpers are connected for serial mode. 

In the serial mode each received character is 10 bits long and consists of 

a Start bit, 7 data bits (bit 8 must be a ZERO (low), and a Stop bit. Data levels 

at the output of receiver element Ul are: 

11 111 Bit - + 5 volts 

11 0 11 Bit - 0 volts 

Start Bit - 0 volts 

Stop Bit - + 5 volts 

Idle - + 5 volts 

Basically the serial to parallel operation is performed by first detecting the 
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Start bit and then clocking the input data inlo a 10- stage shift register during uach - [ 

con1:1ccutivc (,.4 f.LSec (or 7. 0 µsoc for 7211/"101 inturface) clock interval. Thll ht 

and 10th stages of the shift register are constantly monitored for a Start/Stop bit 

combination. Detection of this combination generates a strobe which clocks the 

received data in parallel to the Input Data Register /Test Counter, and re-initializes 

the serial interface logic for reception of the next character. 

A timing diagram of the serial to parallel converter.is shown in 

figure 4-12. 

4.6.1 CLOCK 

The reception of a start bit fires Clock Sync one-shot US-9 generating a 

:~.l/3.5':' µH<!C pulse. This low pul1:1e immediately disables gates U4-l and lllZ- JO. 

Sonw 80 nanoHl!l:ondY later, thiH san1c pulYc nppears invurled at U4- 2. 'l'hc rosult is 

'~3.2 µsec for PDS, 3.5 µsec for 720/701 interface 
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an 80 nanosecond low-going pulse at U4-3, som.e 3.2/3.5 µsec after the start 

bit is received. 

This 8~ nanosecond pulse performs two functions: 1) it clocks the start 

bit into the Serial Input Data Register and 2) it retriggers the Clock One-Shot 

(US-6), resynchronizing the clock output to the incoming data. 

Until the next high-to-low transition is detected on the DATHSI line 

(i.e., a 11 1 11 to 110 11 transition), Clock One-Shot U5-6 clocks the data into the 

Serial Input Data Register. This one-shot operates a~ follows: After an 

initial DC Reset (DCRLST), input pin US-4 to the one-shot goes high firing the 

* one-shot. Output US-7 then goes low for 6.4/7. 0 µsec disabling input U5-4. 

At the trailing edge of the pulse, the high US-7 output is delayed by gates U4-6, 

U3-2 and the one-shot input, causing a 50 nanosecond delay before retriggering 

the one-shot. The resulting low-going SO nanosecond pulse at US-6 is used to 

clock the Serial Input Data Register. In this free-running mode, a 50 nanoseconcl 

clock pulse is generated every 6. 4/7. 0 µsec. 

When a high to low transition is detected on the DATHSI line, however, the 

Clock Sync One-Shot circuit generates an 80 nanosecond pulse (in exactly the 

same manner as when a Start bit was detected), and this pulse, is used to clock 

data into the Serial Input Data Register. This pulse also resyncs the Clock One-

Shot. 

4. 6. 2 SERIAL INPUT DATA REGISTER 

The Serial Input Data Register consists of a 10-stage shift register with 

pret;et inputs (elements US and U9). During a DC Reset or if a printer fault 

(FALLT) is detected, the preset (P) input to the Serial Input Data Register 

goe11 high forcing all ONES into the regiHter. 

When the Start bit is receive<l, the Clock One-Shot is synchronized with 

the incoming data and the following ten consecutive bits are clocked into the 

register (as described in paragraph 4. 6. 1 ). Detection of a 0 in the first stage 

I~ 

6.4 µsec for PDS, 3.5 µ.sec for 720/701 interface 
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and a 1 in the tenth stage causes a low output from U83 -11 ...yhich: 1) inhibits 

the clock to the Serial Input Data Register, 2) generates a high Busy (BSYHY) 

signal to the interface card, and 3) initiates a strobe (STRHIN) pulse to the 

control logic. 

4. 6. 3 STROBE 

If the printer is not busy (BUSLY is high), an active low output from the 

Start/Stop Bit Decoder (U83 -11) fires one-shot U6-l 0, generating a 2. 5 µsec 

STRHIN strobe pulse. This strobe delayed by O. 65 µsec strobes data from the 

Serial Input Data Register (SDIHl -SDIH7) in parallel, into the Input Data 

Register/Test Counter. This transfer initiates the character printing operations 

described in paragraph 4. 3. 

The trailing edge ofSTRHIN fires Data Clear One-Shot generating a 

1. 0 µsec pulse out of U6-7. This pulse activates a .circuit similar to the 

Clock Sync circuit, and the trailing edge generates an 80 nanosecond low-going 

pulse at the output of U4-l 1. This pulse presets the Serial Input Data Register 

to all ONES, which deactivates the Start/Stop Bit Decoder and makes the serial 

interface logic ready to receive the next character. 

4. 7 PRINTER INTERFACE SIGNALS 

Table 4-2 contains a list and brief description of all interface signals 

connected lo the Control, Data and Decode card. 

4. 8 LVPS REGULA TOR AND DRIVER CARD 

The LVPS (Low Voltage Power Supply) Regulator and Driver card 

(Schematic 71003 87 - old) (7100551 - new) contains the following components and 

circuits: 

a. +5 VDC Power Supply Regulator 

b. +48 V DC Power Supply Regulator 

<.", Sequencer 

d. Solenoid Drivers 

e. Lamp Drivers 
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TABLE4-2 

INTERFACE SIGNALS 

(A) Interface Card to Control Card 

Signal Connector -
Mnemonic Pin Description 

DATHl, R* J3 -1 s' 33 Parallel Data Bit 1 (I.SB), and Return* 

DATH2, R J3-16, 34 Parallel Data Bit 2 (LSB) 

DATH3, R J3 -17' 35 Parallel Data Bit 3 (l.SB) 

DATH4, R J3 -18, 36 Parallel Data Bit 4 (l.SB) 

DATHS, R J3 -8, 27 Parallel Data Bit 5 (l.SB) 

DATH6, R J3 -11, 30 Parallel Data Bit 6 (LSB) 

DATH7, R J3 -13' 31 Parallel Data Bit 7 (MSB) 

STRHIN, R J3 -19, 37 Parallel Data Strobe 

DATHSI, LSI J3 -1 o, 9 Serial Data Input 

(B) Control Card to Interface Card 

Signal Connector 
Mnemonic Pin Description 

BUSLY, BUSY J3 -2, 2.1 Busy/Ready Line for Parallel Interface 

BSYHSI, LSI .B -4, :~ Busy /R ea.dy Line for Serial Interface 

FALLT, R J3 •7 I 26 Printer Fault Line for Parallel Interface 

FLTHSI, LSI J3 -6, 5 Printer Fault Line for Serial Interface 

.. ~All interface lines are twisted pair and the second mnemonic always 
refers to the return • 

. ... 



TABLE 4-2 

INTERFACE SIGNALS (Cont) 

(C) Printer to Control Card 

Signal 
Mnemonic 

CRELND, R 

EXTLRST, R 

FFSLW, R 

LCGL, R 

LFSLW, R 

LIELND, R 

LOCI.SW, R 

MAOLSW, R 

PAOLUT, R 

PCIH, R 

PRILSW, R 

SPALCE, R 

TESLT, R 

VFULl, R 

Connector­
Pin 

J2-A2, Bl4 

JI -S, 7 

Jl, 2, 9 

J2-Al2, B7 

JI -3 0, 10 

J21-Bl2, AS 

Jl-16, 14 

Jl -24, 23 

J2-BI3, AS 

J2-Al3, BS 

JI -22, 13 

Jl-20, 12 

Jl-4, 11 

J2-Al6, BlO 

Description 

Carriage Return End from internal 

Left Hand Limit switch 

External reset from DC RESET switch 

FORM FEED switch 

Line Count Generator pulse 

LINE FEED switch 

Line End from internal Right Hand 

Limit switch 

LOCAL switch 

MOTOR BYPASS .switch 

Paper Out indication from internal 

Paper Out switch 

Photo Cell Input 

READY switch 

SPACE switch 

TEST switch 

Vertical Format Unit output for 

terminating vertical tab operation 
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TABLE 4-2 

INTERFACE SIGNALS {Cont) 

{C) Printer to Control Card (Cont) 

Signal Connector-
Mnemonic Pin Description 

VFULZ, R J2-Al4, Bll Vertical Format Unit output for 

terminating form feed operation 

WIOLP, R JI -28, 27 Window Open indication from internal 

Window Open microswit.ch 

{D) Control Card to Printer 

Signal Connector-
Mnemonic Pin Description 

CRSLOL Jl -ZS Input to carriage return solenoid driver 

FALHLD Jl -29 Printer Fault signal to ATTN indicator 

lamp driver 

LFSLOL Jl-18 Input to line feed solenoid driver 

LOCHLD Jl-19 Local Mode signal to LOCAL indicator 

lamp driver 

MOFLFI Jl -21 Motor Off signal to power sequencer 

PISLOL JI -17 Input to space pin solenoid driver 

PRSLOL JI -15 Input to print solenoid driver 

RDYHLD JI -1 Ready signal to REMOTE indicator 

lamp driver 

.... 



The function of the two power supplies is to provide power to the logic 

circuits, photocell arriplifier and solenoids via the solenoid driver circuitry. 

The sequencer ensures that the power supplies are turned on and off in the 

proper sequence and controls power to the printer motor. Figure 4-13 shows 

a block diagram of the Low Voltage Power Supply. 

4. 8.1 GENERAL (Schematic Nos. 7011069, 7100387 and 7100551) 

The printer is turned on by applying 115 VAC through RFI filter FLI and 

circuit breaker CBI. This allows switch SI, POWER ON-OFF switch, to 

apply AC power to the power supplies. Placing SI to the ON position energizes 

the two power supplies. A +5 VDC is applied to the Control, Data and Decode 

card and to the Photocell Arnpli fier. The +5 VDC power supply output allows 

the Sequencer to apply +48 VDC to the solenoid drivers and 115 VAC to the 

printer motor. The motor becon1es operational in O. 5 seconds. The solenoid 

drivers are controlled by logic signals PISLOL, ,PRSLOL, LFSLOL, and 

, CRSLOL from the Control and Data Decode card. 

4. 8. 2 +5 VDC POWER SUPPLY 

The input power is applied to transformer T2, to the LVPS Regulator and 

DJ'iv1~r boarcl where it is rectified by diude1-1 CH 1 anc1 CHZ and filtered by 

capacitor C 1. Through fuse F2, the input power (nominally at 9 VDC) is 

applied to the collector of linear regulator pass transistor QI, the emitter of 

driver Al, the integrated circuit voltage regulator VRI and input filter 

capacitor CZ. Voltage regulator VR 1 generates its own 1. 7 volt internal voltage 

reference and compares it with the output voltage at pin 6. An internal high-gain 

amplifier in VRl generates an error signal at pin 2 which is applied to the base 

of driver QI. The output of QI controls the linear regulator pass transistor 

QI which maintains a constant output voltage despite fluctuations in input 

voltage and load current • 
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Current sensing is accomplished by resistor R4 in conjunction with VRI 

and voltage divider R6 and R3. VRl senses the voltage drop across R4, but 

some of this voltage is cancelled by the voltage divider R6 and R3. Current 

fold-back occurs when approximately O. 35 volts is sensed across terminals I 

and 8 of VRI. In this condition, an error signal is generated by VRl, through 

pin 2, to transistor Ql which drives transistor Ql and provides a high impedance 

to the output current. In the event of a prolonged short circuit, the linear 

regulator pass transistor Ql is protected by folding-back the current to less 

than 50% of its nominal value. 

4. 8. 3 +48 VDC POWER SUPPLY 

The input power is applied through transformer Tl, rectified by diodes 

CRl and CR2, and filtered by capacitor Cl which supplies a nominal 62 VDC 

to the LVPS Regulator and Driver card. This 62 VDC input is applied to the 

collectors of parallel pass transistors 02 and 03 and Darlington driver Q4. 

Zener diode CRS (2.4V), R8 and R38, and 03 form a constant current source 

for driver 04 and amplifiers QS and 06. 

The output voltage is sampled by resistors R16 and RIB as adjusted by 

R9. This voltage is compared to the reference voltage generated by zener 

diode CR6 (5. 6V). The difference between the voltage on the base and emitter 

of amplifier Q5 determines the amount of 05 collector current which is shared 

by transistor 04. Q4 becomes a current amplifier which drives pass transistors 

QZ and Q3. Thus a closed loop is formed to regulate the output voltage. 

Current sensing is accomplished by resistors Rl and R2, in conjunction 

with the voltage divider formed by resistors R37 and Rl4. In normal operation 

the voltage at the base of Q6 is slightly higher than its emitter by 06 is not 

driven into conduction. When excess current is drawn from the regulator, the 

drop across resistors R l and R2 (which equalizes the current through Q2 and 

Q3) causes 06 to become forward biased and drains the constant current source 

which normally is supplied to driver 03. This drives 01 and QZ toward cutoff 

and decreases the output voltage in proportion to the excess current drawn. 

..... 48 



The voltage divider formed by Rl4 and R37 provides fold-back of the 

voltage -current relationship during overload conditions which reduces the 

dissipation of Q2 and Q3 during short circuit conditions. 

Due to ~he.transient nature of the load, a large output capacitor CS is 

provided in the output. Peak currents of 8 amperes for one millisecond are 

accommodated in this manner by the regulator whose output under steady state 

condition is approximately 2 amperes. 

4. 8. 4 SEQUENCER 

The Sequencer consists of relay Kl and driver Q2 which control the 

application and removal of power (+5V and +48V). When power is turned on 

through switch SI both supplies (+5V and +48V) are energized, When the +5V 

supply is energized and, the Motor Off signal (MOFLF) is inactive (high) driver 

Q2 conducts applying ground to one side of relay Kl. When +48V supply output 

is present, relay Kl is energized and the +48V is switched through contacts 1 

and 4 of relay Kl which energizes the solenoid drivers. Contacts 11 and 9 of 

relay Kl provide AC return to the printer motor allowing the motor to come 

up to speed. Therefore the +5V and +48V supply is energized before the solenoid 

drivers and motor Bl, to prevent erroneous activation of the solenoids. If 

Motor Off (MOFLF) goes active (low), driver Q2 is reversed biased de­

energizing Kl which removes the +48V to the solenoid drivers and turns off 

motor BI. 

The turn-off sequence of the power supplies may be accomplished 

logically by the MOFLF signal (as described above) or manually by the main 

power switch SI. When Sl is switched to the OFF position, AC power to the 

+48 VDC power supply is removed. AC power to the +5 VDC power supply is 

maintained through contacts 3 and 6 of relay Kl until such time ,0. 5 seconds 

maximum) as the +48 volta output decays lo lhe drop-out voltage (7. 2 VDC), of 

relay KI. When Kl drops out, the AC power to the +5 VDC power supply is 

removed and ils output decays. 
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4. 8. 5 SOLENOID DRIVERS 

The solenoid driver circuits consist of four similar circuits which buffer 

and amplify an active low logie signal from the Control, Data and Decode card 

to drive the +48 VDC solenoids in the printer. Each circuit is basically 

identical except for its power handling capability. The inputs, outputs and 

load for each driver are as follows: 

InEut Signal-Pin OutEut 

PRINT SOL AIO-P48VS 
{PRSLOL)-13 Al2-PRRTN 

PIN SOL Al4-P48VS 
(PISLOL)-19 

A9-LSRIN 

CARRET SOL A3-P48VS 
(CRSLOL)-17 AS-CRRTN 

LF SOL Al3 -P48VS 
(LFSLOL)-20 

Al-LFRTN 

Current {Approx.) 

O. SA 

O. 2A 

O. 2A 

O. 2A 

Solenoid 

Print 

Space 

Carriage Return 

Lir.ie Feed 

Since all circuits are functionally identical, only the Line Feed is described 

as a typical example. When the LFR TN is active (low), current for the 48 volt 

bus is drawn through RI6 and CR13 causing Q7 to turn off. The voltage on the 

collector of Q7 and the base of Q9 increases, forward biasing 09. This causes 

08 to be forward biased placing a return path to ground for the +48 VDC across 

the coil. This energizes the selected solenoid performing the indicated 

operation. It: should be noted that the solenoids draw substantial current but 

their duty cycles are relatively small, minimizing their steady state power 

dissipation. 

4. 8. 6 LAMP DRIVERS 

Three identical Lamp Driver circuits are used to light the LOCAL, 

REMOTE and ATTN lamps on the printer. The Local (LOCHLD), Ready 

. ..._ 



(RDYHLD), and Fault (FALHLD) signals, from the Control, Data and Decode 

card, when active (low) are inverted by the drivers which provide a return 

path to ground for the lamp current, lighting the indicator lamp. 

4. 9 INTEGRATED CIRCUIT DESCRIPTIONS 

Most of the integrated circuits used in the FC 3110 printer are described 

in the PDS -804 Theory of Operation manual (Publication No. SDS-800-01 ). The 

following paragraphs describe only the additional integrated circuits used in the 

printer, which are not described in that manual. 

4. 9. 1 SN7413 DUAL NAND SCHMITT TRIGGERS 

This element shown in figure 4-14 contains two identical Schmitt Trigger 

circuits. Logically, each circuit functions as a 4-input NAND gate with 

Schmitt Trigger action. Because of the Schmitt Trigger action, the gate has 

different input threshold levels for positive- and negative-going signals. The 

difference between these two threshold levels is typically 800 mv. 

Vee 20 2C NC 28 2A 2Y 

tA 18 NC te 10 tY GND 

positive logic: Y = AiiCD 

NC- No internal connection. 

1 Pin auigrunent• tor theae circuits are the Mime for _all PbC. .. ages E92146-14 

Figure 4-14 SN7413 Dual NAND Schmitt Triggers. 
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4. 9. 2 SN7496 5 -BIT SHIFT REGISTER 

This element shown in figure 4-15, contains five R -S master -slave 

flip.-£1.ops connected serially. Both the PRESET and CLEAR inputs and the 

Q-output to all flip-flops are ace ess ible permitting any combination of 

serial/parallel operation. A low CLEAR input simultaneously resets all 

flip-fl.ops. A high PRESET ENABLE combined with a high PRESET input to 

a specific flip-flop (i.e., A, B, C, etc.) sets that flip-flop. Both clear and 

preset inputs are independent of the clock. When shifting data through the 

register, transfer of information to the output pins occurs on the positive-going 

transition of the CLOCK input. 

rOUTPUTS\ OUTPUTS 
CLEAR A. B C GND o IE 

CLOCK A 18 _/C V CC 0 E PRESET 
'-PRESETS PRESETS ENABLE 

~ ~; Low Input at cl- llO't:I !llll OUtputll m 
loglcol 0. 

Figure 4-15 SN7496 5-Bit Shift Register . 
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4. 9. 3 8250 BINARY-TO-OCTAL DECODER 

This element shown in figure 4-16 converts a 3-bit input (A, B, C) to a 

one-out-of eight output (0-7). The fourth input (D) is used to enable/disable 

the decoder when .it is used as part of a larger decoding network. The truth 

table shown in figure 4-16 lists the output states resulting from each of the 

16 possible input conditions. 

~---------------·-----· 

(LSD) A 

e 

c 

(MSO) 0 

I 
I 
I 

o :Asco 

I ABCD 

2 ABCD 

3 ABCO 

• iico 

~ ABCO 

6 ABCD 

7 ABCD 

-- ---------------, 
I 

=-' 
8 AO : 

: 9 AO: : ' 
'----------~~~!__O_N_~~-J 

TRUTH TABLE 

lnpu1 State 8250 Ou~R_u1 Stal. 

A B c 0 0 1 ~ J 

0 0 0 0 0 1 1 1 
1 0 0 0 1 0 1 1 
0 1 0 0 1 1 0 1 
1 1 0 0 1 1 1 0 
0 0 1 0 1 1 1 1 
1 0 .0 1 1 1 1 
0 1 1 0 1 1 1 1 
1 1 1 0 1 1 1 1 
0 0 0 1 1 1 1 
1 0 0 1 1 1 1 
0 D 1 1 1 1 
1 1 0 1 1 1 1 
0 0 1 1 1 1 
1 0 1 1 1 1 
0 
1 

1 1 1 1 

' .. ~ ~J 1 

A PACKAGE 
7 6 5 4 

4 5 

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

1 a· 
1 1 
1 1 
1 1 

'l 1 
1 1 I 
1 I 

: I: 
_L_J 

E92146-16 

Figure 4- 16 8250 Binary-to-Octal Decoder . 
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4. 9. 4 8281 BINARY COUNTER 

This element shown in figure 4-17 may be used as a divide-by-two, 

divide-by-eight~ or divide-by-sixteen counter, depending on external 

connections. The element contains a 1-stage (A) and a 3 -stage (B, C, D) 

binary counter each with a separate clock input (CLOCKl and CLOCK2). 

When used as 4-stage counter, the A output is connected to the CLOCK2 

input. Data (DA -DD) can also be strobed in parallel into the four flip-flops 

by a low STROBE input. 

8281 

.. ; 

A PACKAGE 

E92146-17 

Figure 4-17 8281 Binary Counter. 
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4. 9. 5 9601 MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 

This element shown in figure 4-18 generates ~high and low pulse at 

the Q and Q outputs respectively, whenever the· inputs are activated. There 

are four DC level-sensitive inputs, two are active high and two are active_low. 

Each time the input conditions for triggering are met, the external capacitor 

is discharged and a new cycle is started •. The output pulse width can vary 

from 50 nsec to 10 sec, as determined by the selectable circuit components 

Applying a low to either Reset input (pin 9 or 10) prevents the one-shot 

from triggering. 

Cx 

Rx 
vee 

11 13 

Q 8 

2 

3 %01 
0/S 

4 Vee 
Q 6 Pin 14 

• Gnd Pin 7 

E92146-18 

Figure 4-18 960 I Monostable Multi vibrator (One-Shot) . 
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4. 9. 6 9602 DUAL MONOSTABLE MULTIVIBRATORS (ONE-SHOTS) 

This element shown in figure 4-19 contains two one-shots similar to 

the one described in paragraph 4. 9. 5. The only difference is that each one-shot 

on the 9602 element contains one active high and one active low input and a 

single active low Reset input. 

Cx ex 

Rx Rx 

2 
Vee 

15 14 
Vee 

Q 6 Q IO 

5 9602 11 9602 
4 0/Sl 12 0/S2 

Co Q 7 Co Q 9 

Vee= Pin 16 
-3 13 Gnd =Pin 8 

E92146-19 

Figure 4-19 9602 Dual Monostable Multivibrators (One-Shot) . 
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4. 9. 7 9614 DUAL DIFFERENTIAL LINE DRIVER 

This element shown in figure 4-20 contains two identical differential 

line drivers. Each driver can drive transmission lines either differentially 

or single-ended, ·back-matched or terminated. The active pull-up and 

pull-down outputs are split and brought out to adjacent pins. The two pairs 

of outputs are complementary providing 11NAND 11 and 11AND 11 functions of the 

input. The active pull-up output is short-circuit protected. 

l 

2 
5 
6 A 

7 4 

3 

15 

14 

9 

10 8 
11 12 

13 

GNO 8 

vcc 16 
9614 

E92146-20 

Figure 4-20 9614 Dual Differential Line Driver . 
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4. 9. 8 9615 DUAL DIFFERENTIAL LINE RECEIVER 

This element shown in figure 4-21 contains two identical differential line 

receivers. Each receiver is designed to receive ±_500 mv of differential data 

(usually from a 9614 line driver) in the presence of high level common mode 

voltages (+15V), and still deliver an undisturbed output voltage. The response 

time is controlled by adding an external capacitor at the response control 

terminal. 

. - -
11-·· 

·~---+-~ 

Figure 4-21 
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GND 
"cc •• 

Dual Differential Line Receiver. 
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MAINTENANCE 

5. I INTRODUCTION 

This section contains 1naintenance flow charts on the control logic circuitry. 

Removal and replacement procedures for the major mechanical assemblies are 

covered in the vendor manual. All logic circuit adjustm_ents are specified on 

schematic drawing No. 7100426 LOOl (sheet 3 ). 

Each of the flow charts is generated from the logic diagrams and each 

contains information on specific logic events, the time of each event, and signal 

locations. The following symbol blocks are used throughout the flow charts: 

t8 

..... 

Indicates that the logic condition des -

cribed in the block does exist (i.e., the 

logic function is active) at this time (t8). 

Used primarily to indicate what logic 

condition is required to enter a flow 

chart. 

Indicates that the logic action (e.g., 

setting a flip-flop, generating a pulse, 

etc. ) described in the block occurs at 

the indicated time (t8). 

Indicates a logic decision, based on 

whether the condition described in the 

block exists or not. 

S'l 



At the top of each block is _indicated the time during which the specified 

logic condition, action or decision occurs. Inside the block is a description of 

the logic event, and the location of the logic circuit involved. For example, the 

following block provides the following information: r-

SHEET 3 OF THE LOGIC DIAGRAM 

COORDINATE D-6 ON THAT SHEET 

I TIME OF THE LOGIC EVENT 

tB LOGIC EVENT 

RESET TR FLIP-FLOP 
(3-06/u36-1) 

ELEMENT PIN NUMBER 

ELEMENT LOCATION 

a. The TR flip-flop gets reset. 

b. The resetting occurs at t8 time. 

c. The logic element involved in resetting the flip-flop is gate U36-pin 1 

(on the circuit card indicated on that flow chart) and this element is located on 

sheet 3, coordinate D-6 of the indicated logic diagram. 

The maintenance flow charts contained in this section are organized as 

follows: 

Paragraph 

5.2 

5.3 

5.4 

5. 4. 1 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

5.4.6 

.... 

Flow Chart 

Data Reception from Interface 

Data Character Received 

Control Character Received 

Line Feed (LF) 

Back Space (BS) 

Carriage Return (CR) 

Form Feed (FF) 

Vertical Tab (VT) 

Motor Control (DC3) 
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DATA 

SEE PARAGRAPH 
5.3 

,, 
DATA STROBE 
STRHIN 
(2-HS/UIS-3) 

STROBE DATA INTO 
IDR 
(2-G7 /U28-5) 

1. SET FF U28-8 

YES 

2. SEND BUSL Y TO INTERFACE 
3. TURN OFF REMOTE LIGHT­

RDYHLD (2-F6/U32-5) 

.... ' 

STRHIN (DELAYED BY 650 NSEC) 
...----~----. 

GENERATE INTERNAL 
STROBE-STBLIN 
(2-E6/U22-8) 

CONTROL 

SEE PARAGRAPH 
5.4 

--1 

-- -l 

J 
] 

_l 

_J 

~ 
_] 

N 

tJ 

~J ~ 
Pl 

::t:J 
CD n 

-_J CD 
'tJ ... 
5· 
::s 
>:j 
"i 

_l 
0 

3 
b ... 
CD 
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;;' J n 
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. '---

-- ---------~ 
D~1A CHA~CiER 
I~~ IDf< 
~ 
12-E4/U22-6) 

WIPHUL 

RESET FF U61-9 
(1-F7/U61-9) 

PWPE = so10 

SET PINH FF 
(I -F6/U60-I 2) 

ACTIVATE SPACE 
PIN SOLENOID 
PISLOL 
(1-G5/U73-8) 

NEXT WIPHUL 

SET FF US0-9 
(1-F4/U80-9) 

LOALD PULSE 

I. GENERATE DASLET PULSE 
(1-E4/U65-12) 

2. DEACTIVATE STBLIN 
(2-F7/U41-4) 

PWPE = so10 

I. SET FF US0-5 
(I -F4/U80-S) 

2. RESET FF US0-9 
(l-E5/U91-6) 

CLKH 

GENERATE PRIHEN DURING 
EACH CLKH PULSE 
(1-F3/U85-10) 

GENERA TE PRPLUL PULSE 
(2-H4/U34-8) 

PRPLUL DELAYED BY 0.73 MSEC 
.------~----~ 

ACTIVATE PRINT SOLENOID 
PRSLOL (1.2 MSEC) 
( 1-G3/U70-6) 

YES 
<CONTINUOUS PRINTING 

NO (INCREMENTAL PRINTING) 
PWPE = 4910 

SET FF U61-9 
(l-F7/U62-6) 

PWPE = 6310 
RESET PINH FF 
(1-F6/U60-6) 

RESET FF ueo-s 
(1-F4/UB1-6) 

END 

CLRL 



5. 4. I Line Feed Character ( LF). 

...... 

LF DECODE 
(2-E4/U35-4 

WIPHUL 

RESET FF U61-9 
{1-F7 /U61-9) 

WIPLUL (TRAILING EDGE) 

1. RESET LFSH FF 
(2-E2/U46-8) 

2. ACTIVATE LF SOLENOID 
LFSLOL {1-G5/U75-6) 

PWPE - 8 

1.. SET LI /FF Ff 
(2-l2/U46-8) 

2. DEACTIVATE LF 
SOLENOID LFSLOL 
{ 1-G5/U75-6) 

PWPE = 49 

SET FF U61-9 
( 1-F7 /U61-9) 

CLRL 

SET LF FF 
(2-E3/U46-6) 

END 

I 
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5. 4. 3 Carriage Return Character (CR). 

• 

. ... 

R DECODE 
2-E4/U35-13 

WIPHUL 

RESET FF U61-9 
(1-F7 /U6 l-9) 

CCCHLK 

RESET CRSH FF 
(2-C3/U56-6) 

CRSH 

1. INHIBIT PRINT PULSE-PRILIN 
AND SPACE PIN SOLENOID­
PISLOL (1-G5/UB5-5) 

2. ACTIVATE CR SOLENOID 
CRSLOL (1-B3/UB5-11) 

SET CRSH FF 
(2-C3/U56-6) 

PWPl , 49 

SET FF U61-9 
(1-F7 /U61-9) 

END 

NO 

E92146-27 
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5. 4. 4. Form Feed Character. 

1 • SET LFSH FF 
(2-F2/U25-8) 

2. DEACTIVATE LF 
SOLENOID 
( 1-G5/U75-6) 

...... 

FF DECODE 
( 2-E4/U35-10) 

WIPHUL 

RESET FF U61-9 
· (1-F7/U61-9) 

CCCHLK 

1. RESET FF FLIP-FLOP 
(2-E3/U56-9) 

2. RESET CRSH FLIP-FLOP 
(2-C3/U56~) 

YES 

WIPHUL 
(TRAILING EDGE) 

---~~~--"~~~~ ........ 
1, RESET LFSH FF 

(2-E2/U46-8) 
2. ACTIVATE LF SOLENOID 

( 1-G5/U75-6) 
3, INCREMENT FF COUNTER 

(2-D2/U15-14) 

NO 

1. RESET FF COUNTER 
(2-E2/U15-2) 

2. SET FF FLIP-FLOP 
(2-E3/U56-10) 

END 

1. ACTIVATE LFSH 
. (2-E1/U25-3) 

2. ACTIVATE LF SOLENOID 
(1-G5/U75-6) 

YES 

E92146-28 



5. 4. 5 Vertical Tab Character (VT) 

VT DECODE 
(2-F4/U69-10) 

WIPHUL 

RESET FF U61-9 
(1-F7/U61-9) 

CCCHLK 

SET VT FF 
(2-H1/U58-6) 

NO 

1. ACTIVATE LFSH (2-E1/U25-3) 
2. ACTIVATE LF SOLENOID 

(1-G5/U75-6) 

NO 

RESET VT FF 
(2-G2/U69-3) 

LND 

E92146-29 
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..... -

DC3 DECOD 
2-E4/U44-10 

TURN MOTOR ON 
MOFLFl, 2 
(1-C6/U83-8) 

YES 

MOFLF2 

GENERATE 3 SEC MOTOR 
TURN ON DELAY MOPHUL 
(1-C5/U48-10 

MOPHUL 

1. DISABLE MOTOR FAULT FF 
( 1-B5/U69-11) 

2. SEND BUSY TO INTERFACE 
AND NOT READY TO PRINTER 
(2-E6/U32-2) 

NO 

INITIATE 0.5-3.0 MINUTE 
DELAY-TIMER 
(1-E3/U65-6) 

YES 

l • RESET FF UB2-5 
( 1-C8/U82-3) 

2. TURN OFF MOTOR 
MOFLFl, 2-LOW 
(1-C7 /U83-8) 

END 

69 

1. SWITCH TO LOCAL 
MODE LOCLAL 
(1-E7/U74-13) 

2. TURN MOTOR ON 
MOFLFl (1-CS/USl-9) 

::: 
0 .... 
0 
'1 
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0 
1::1 
i:;-
0 .... 



I' I. . I 

APP.ENDIX A 

USASCII CODE FOR FC 3110 PRINTER 

0 0 0 0 
0 0 0 0 

r 0 0 0 0 

b4 b3 b2 bl 

+ + + + 
0 2 3 4 s 6 7 

0 0 0 0 ;D!~-" SP 0 @ p 'p ,. 

0 0 0 ··:0cY•~ A Q " q 

0 0 0 2 ,pa, \\ 2 8 R I'. 

~ 
0 0 3 DC3 # 3 c s I' 

0 0 0 4 .DC4 $ 4 D T ... . .. ':, ~' 

0 0 s 'NAIC "I. s E u ..... 

0 0 6 \~SYN.· & 6 F v 

0 7 :"'eta:: 7 G w 
0 0 0 8 .:h~· .. 8 H x 
0 0 9 ·eM 9 y 

0 0 10 LF 'SUa .. • J z 

0 11 VT .:'esc + K [ ·/;'.;.~ 

0 0 12 FF ·-.FS < L \ :ic::1 I 
.: .. ;.:· 

0 13 CR .)GS M J 
·, 

: )\l9;' ,·:::~·: . 

0 14 . $0 'RS > N ft rv i: .. 

15 $1 .US I ? 0 0 DEL .... .. ...... 



Mnemonic 

ATOLCR 

BSDH 

BSYHSI 

BUS LY 

CCCHLK 

CLKL 

CLRL 

CODLIG 

CRELND 

CRRLST 

CRSH 

CRSLOL 

DAS LET 

DATHI -7 

DATHSI 

. •"'- -

APPENDIX B 

DICTIONARY OF MNEMONICS 

Definition 

Automatic Carriage Return - Generated when the print 

wheel reaches the extreme right hand margin. 

Back Space flip-flop output. 

Busy/Ready Line for serial interface. 

Busy/Ready Line for parallel interface. 

Clock Control Character pulse. 

Clock Pulse - Basic timing signal derived from the 

photo cell pulses. 

Clear Pulse - Generated once during each revolution 

of the print wheel, just prior to the wide pulse. 

Code Ignore - Generated when control character is 

received and printer is in remote mode. 

Carriage Return End from internal Left Hand Limit 

Switch. 

Carriage Return Reset - ORed function of DC Reset 

and Carriage Return End. 

Carriage Return flip-flop output. 

Carriage Return Solenoid driver input. 

Data Set Acknowledge pulse - Coincident with Load 

pulse when data has been received from the interface. 

Input Data Bits 1 -7. 

Serial Data Input. 
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MnemoniC 

DC3HDE 

DCRLST 

DD EHL 

EXTLRST 

FAJ,HJ,D 

J•'/\l,J,'I' 

Fl"'SLW 

FLTHSI 

LCGL 

LFSII 

LFSLOL 

LFSLW 

LIELND 

LOALD 

LOCHLD 

LOCLAL 

l ,C)C LS W 

l'v!AOl..SW 

MOFLFI, 2 

... _ 

APPENDIX B 

DICTIONARY OF MNEMONICS (Cont) 

DC3 Dec ode Output. 

DC Reset. 

Definition 

Signal used to terminate Line Feed pulse. 

External Reset from DC RESET switch. 

Printer Fau)f (ATTN) lamp driver input. 

I 'rinter J•',111lt 1.in•: for paraUt:l inlcrfact;. 

FOHM FEED switch. 

Printer Fault Line for serial interface. 

Line Count Generator - Output pulse from Vertical 

Format Unit,used in Form Feed and Vertical Tab 

op er a ti on s. 

Line Feed signal. 

Line Feed Solenoid ariver input. 

LINE FEED switch. 

Line End from internal Right Hand Limit switch. 

Load Pulse - Used to load Print Pulse Counter. 

LOCAL Lamp Driver input. 

Local/Remote flip-flop output. 

LOCAL switch. 

MO'J'OH BYPASS switch. 

Motor Off signal. 



Mnemonic 

MOPHUL 

PAOLUT 

PCIH 

PINH 

PISLOL 

PRIHEN 

PRILIN 

PRILSW 

PRPLUL 

PRSLOL 

RDYHLD 

SP ALCE 

STBLIN 

STRHIN 

TES 1:r 

APPENDIX B 

DICTIONARY OF MNEMONICS (Cont) 

Definition 

3 Second Motor Turn On Delay. 

Paper Out indication from internal Paper Out switch. 

Photo Cell Input. 

Space Pin flip-flop output. 

Space Pin Solenoid driver input. 

Print Enable pulse - Consists of 64 consecutive pulses 

corresponding to the 64 character positions on the 

print wheel. 

Print Pulse Inhibit - Inhibits pulse to the print solenoid 

driver. 

READY switch. 

Print Pulse - Initiates pulse to the print solenoid. 

Print Solenoid driver input. 

REMOTE indicator lamp driver input. 

SPACE switch. 

Internal Strobe. 

Input Strobe pulse - Minin1um of 2 microseconds in 

duration. 

TEST switch. 

( >utpul fro111 Mot.or Ti111c Oul Circ1.1il. - 0. 1) lo·;. 0 

interval (adjusLtble) initiated by the reception of each 

character. 
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Mne1nonic 

VFULI 

VFUL2 

WIOLP 

WIPLUL 

..... 

APPENDIX B 

DICTIONARY OF MNEMONICS (Cont) 

Definition 

Test Or Space - Activated by pressing either TEST 

switch or SPACE switch on the printer. 

Vertical Format Unit Level I - Output from Vertical 

Format Unit used to terminate Vertical Tab operation. 

Vertical Format Unit Level 2 - Output from Vertical 

Format Unit used to terminate Form Feed operation. 

Window Open indication from internal Window Open 

microswitch. 

Wide Pulse - Corresponds to wide slot on the timing 

disk. 

' -



.._, 1. 0 GENE PAL 

This specification describes a serial alphanumeric electro-mechanical 
pr in ting device, final assembly number 100 86 70, model HSr>- 30, which 
is suitable for use in Data Communications Terminals, Billing/Account­
ing Systems and limited Data Origination applications. The machine 
has a single helical type wheel with 63 characters plus space, and 
prints with wheel in motion. The printer will print at a maximum 
rate of 30 characters per second and has a writinq line lenath of 
132 positions. lt can be used in a work station and can be oper-
ated from a keyboard, reader, etc. Frame is constructed so printer 
mounting tilts printer back 18° for better visibility of the writing 
line. 

2.0 FUNCTIONAL DESCRIPTION 

2.l Principle of Operation: 

The printing device employs a helical print w~eel which is 
driven along the writing line by a lead screw. The nrint 
wheel and the lead screw operate constantly and in exact 
synchronism with one another. 

The constantly rotating lead screw is engaged to init1ate 
lPtter spacing. 'rhe constant lateral movement of the 
print wheel when engaged with the lead screw is cornpensaterl 
for by the helical arrangement of the characters on the 
wheel so that the character font appears to stand still 
horizontally with the print position. 

Slots in a timing wheel on the print wheel shaft identify 
each character positiona A print signal initiates th~ 
firing of the print hammer, which strikes the back of the 
paper forcing it against the print wheel. 

2.2 Graphics: 

2.2.l Speed 

Normal synchronous speed is 30 characters/second. 
This includes space, letterspace and tah speeds. 

Normal sy·1chronous speed for backspace is 15 
character;/second. 

Asynchron~us speed; Average speed per line up to 
30 characters/second. Asynchronous operation 
occurs wh~h information is given to the printer at 
a lower rate than synchronous speed. 

Carrier return time is 385 ms max for Maximwn Writinq 
Line. at ambient temperatures ~bove 600F. 

7S 



2.2.2 Character Font Repertoire 

Sixty three (63) characters plus space placed 
serially on the print wheel by USASCII code. 

2. 2. 3 'type Font - Friden Style "Systems 6410" modified 
Character Height: .096 inches (except some symbols). 
Character Width (nominal): .067 inches. 

2.2.Ll Format: 10 characters per inch horizontal 
6 lines per inch vertical 

132 characters per line. 

2.2.~i Inking: Direct inking of print wheel by direct 
supfly ink roller. 

2.3 Print Quality: 

The printer device is capable of meeting the following 
alignment for all characters. 

2.3.1 When printing at 30 characters per second on either 
a single sheet or an original with five carbon copiPs 
or when printing incrementally at a rate no less than 
15 characters per second the following alignment 
tolerances will be maintained consistently for 200 
hours of running time: 

2.3.1.l Vertical line spacing: Six characters pP.r 
inch with a character tolerance of± .015 
inch non-accumulative with reference to the 
average or nominal center line. 

2.3.1.2 Vertical charaGter alignment: Adjacent 
characters must not vary from each other 
by more than ± .010 inch. 

2.3.1.3 Horizontal character alignment: Centerlines 
of adjacent characters must not vary more 
than ± .010 inch. The distance hetween the 
vertical character center lines of nny t·,"C"' 
characters in a 132 character writinq li~e 
must not vary more than ± .020 inch. 

2.3.l.4 The maximum allowable character skew is 
1-1/2 degrees. 
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2.3 Print Quality {Continued) 

2.3.2 

2.4 Paper 

Last carbon copy legibility will be maintained. 
"Legibility" is defined as normal visual perception 
of a particular character {the 5th, 17th, 28th, etc.) 
in a line consisting of random alphanumerics, dollar 
sign and decimal symbols from a distance of twenty­
four (24) inches. 

2.4.1 Number of copies: 

Original plus five carbons maximum. The printing 
mechanixm must be capable of feeding and printing 
single part forms of 14 to 20 pound paper, and up 
to six part forms (5 carbons) with a paper combin­
ation of 10 pound original, 10 pound intermediate 
and 12 pound last copy. Interleaved carbon paper 
will be 5 pounds. 

Input media specifications which comply with 
printer forms requirements for acceptable printinq 
quality are shown in Appendix I. 

2.4.2 Paper Configuration: 

?aper form width is 14-7/8 incheR overall maxiumu. 
Paper must be punches for tractor feed accor<ling 
to IBFI standards. 

2.5 Horizontal Format Control Features: 

The basic printer device will ·perform the followinu horizor.t.al 
format fun~tions: Space, Backspace and Carrier Return. 

Left and ·right hand tractors are continuously adjustable to a 
minimum of 3 inches between pin, horizontally. The left hann 
margin is adjustable. The first print position can be no 
closer than 5/8" (approx.) from the centerlines of the tractor 
feed holes. 

!lorizontal tab must be accomplished by continuous spacing at 
letter spacing speed (3 inches per second). There is no 
other horizontal slew ~ec~anism in the basic device. 

There i!-. d manual 'I-tot· zontal vernier adjustment which moves 
the entir1·· paper feed rlsqernhly, and the paper, horizontallv 
for pn'!cjse 1ocat.ion o" t~ .• ~ prin• position. 'T'his is not 
1JsPi\11lt• w}H•n !>rintinl.J or: r·ax1m11m width naper (14-7 1 8"). 
A r·1·1ht limit :-it•r:snr and:, 1·aor.zonl;il cirivr. d1::ienqaq1nq 
mech.:u1isll1 an" providt.•d tc: nrE>ven• interference between 
carrier parts and the ric;i~t hand tractor. ; 1_., 
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2.0 FUNCTIONAL DESCRIPTION (Continued) 

2.6 Vertical Format Control Features: 

2.6.1 Paper forms are normally advanced by power delivered 
by the main motor through an electro-mechanical 
clutch. Line index time: 20 ms. Form slew feed: 
16 inches per second. 

2.6.2 A manual, bidirectional, paper advance knob is 
provided for full space positioning. The knob 
may be manipulated to adjust the line to approx­
imately 8 positions within a normal line space. 

2.6.3 Line Count Generator 

A device is provided which gives a 5 volt signal 
for each print line advanced by power. The signal 
occurs for each line in a vertical slew operation 
as well as for individual line indexing, and it 
can be used to terminate a slew operation. 

2.6.4 Format Control Mechanism - Optional Feature 

A format control device using dual channel bead 
chain, is available to furnish vertical position 
information to usinq systems. Maximum form 
length is 17 inches. This is a field ·installable 
option. It will not preclude the use of a vertical 
electronic control. 

2.7 Prjnt Selection: 

ThE heart of the devi~e is the photo-sensor mounted 
on the left side of the printer near the tirnin9 ~heel. Each 
revolution of the timing wheel causes the amplifier to ?roduce 
64 pulses. The timing wheel is connected to the same drivP 
sh.ift as the print wheel. The drive shaft is rotating at 
1800 RPS or 30 i:u>S. The resultant printing time is 30 char­
acters per second based on one character printed per revo1 ution. 
When a portion of the timing wheel blocks the light to t~e 
photo transistor an ou~put pulse occurs. Each pulse nn the 
timing whee 1 represents ') 0 of space on the perimeter of the 
wheel. The wide slot represents 8 X 5° or 40° of the space. 
There are 72 increments ( 360/5) around the perimeter of the 
wheel. Since the timing wheel is rotating at 30 RPS, then 
the frequency of the character pulses will be 30 X 72 or 2lb0 Hz. 
Therefore the period is 1/2160 or 463 microseconds. 
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3.0 SIGNAL DEFINITIONS: 

3.1 Input - 4 Electro-mechanical Transducers. Refer to 
Appendix III for current wave forms and typical circuits. 

3.1.l Letter Space Solenoid: +48 v, 2.1 ohms. 

3.1.2 Carrier Return/Back ~pace Solenoid: +48 v, 14.8 ohms. 

3.1.3 Line Feed Clutch Actuator: +40 v, 24.~ ohms. 

3.1.4 Hammer Actuator: +48 v, 2.75 ohms. 

3.1.5 +5 V power to phot@seneors. 

3.2 Output - 3 Sensor switches, 2 Photosensors. 

3.2.1 

3.2.2 

Paper Out - switch closure when pape: i$ ~bsent 
about 9 print lines belo~ last print~d ~ine. 

i 

Left l~nd Margin (Carrier Return Co~plete). 
Switch closure when carriers are at the left 
margin. Switch should open before reach~nq second 
print position. 

3.2.3 --~i<.rht:_.Ra-rid Lim1t - Switch closure when ..:-arriers 

3.2.4 

3. 2. 5 

have moved too close to the. right hand tractor assemcly 

Photocell In-Signal from print shaft timing dih~ 
+ 5 v. 
Line count - Signal from line feed actuation + ~ v 

3.3 Signal Delays - All input signals must be delayed .500 sec • 
. 2fter motor turn-on, to allow time for the motor t.o reach 
correct opera~ing speed. 

3~4 Print Coil Timing - An adjustment of 1 ms. must be built in~o 
the circuit which controls firing of the print coil to allow 
"copy control" compensation for changed impact time when 
different thickness forms are used. 

4.0 TIMING DIAGRAM - Refer to Appendix VI. 

).0 POWER REQUIREMENTS: 

5.1 Motor: 115 ~ A.C., 60 Hz, 3.1 Amp 
230 A.C., 50 Hz, 1.6 Amp optional 

•. 2 Electro-Mechanical Transducers: +48 V D.C., 7~ Regulation 
Average current: 1.2 Amp 
Peak currents: Letter space coil 3. 2 5 Amp ·.,urge, 
Hammer Coil 4.50 Amp for 1.2 ms., repeatai.Jle after ')ms. 

7'1 



S. O POWER REQUIREMENTS (Continued) 

6.0 

7.0 

5.3 Photoeen~ors: +5 V D.C., 5\ Regulation 
Average current: .150 Amp 

ENVIRONMENTAL REQUIREMENTS - Refer to Friden Specification S-OlS, 
except temperature in area of ink roller should not exceed lOs"F. 

OUTLINE AND MOUNTING 

7.1 Outline Dimensions - Refer to Appendix II. 

7.2 Mounting and Weight 

7.2.l Machine can be mounted at discretion of user or use 
Friden brackets for tilting machine at 18° as shown 
in Appendix II. 

7.2.2 Machine weigh• approximately 41 lbs. Weight on 
bracket nearest motor· ia approximately 17. 6 lbs. and 
9.1 lbs on other three brackets. 

a.o TEST, ADJUSTMENT AND LUBRICATION SPECIFICATIONS 

8.1 Test Specification - will be defined at a later date. 

8.2 Adjustment and Lubrication Specification - Refer to 
Appendix IV. 

9.0 MAINTENANCE CRITERIA 

9.1 Printer Operator Responmibilitiem: 

9.1.1 Maintain supply of paper and ink roller (4003055). 
The ink roller can be reversed to obtain maximum 
usage. 

9.1.2 PrinU:Dr area should be clean from foreign materials. 

9.1.3 The operator should occasionally, (about once a month) 
remove caked ink and accumulated dust particles from 
the print wheel, using typewriter type cleaning tools 
and techniques. 

9.2 Service Personnel Responsibility: 

9.2.1 Clean all shafts and relubricate per lubrication 
specifications. 

9.2.2 Readjust print wheel keys and guide bearings. Check 
for worn parts. 



9.0 MAINTENANCE CRITERIA (Continued) 

9.2.3 Maintenance period should be every four months. 

10.0 REFERF.NCE DOCUMENT LISTING AND APPENDICES 

10.l Appendix I - Input Media Specifications 

10.2 Appendix II - Outline Dimensions 

10. 3 ?..ppendix III - Current Wave Forms and Typical C' _.rc111 t ~ 

J 0 .4 ?..ppendix IV - Adjustment and Lubricc=tt ion Ppec i fl c·a t ions 

10. ~, Z'\ppend ix V - Cable Diagram 

10.6 Appendix VI - Timing Diagram 

10.7 Appendix VI( - Printer Schematic 
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APPENDIX I 

INPUT MEDIA SPECIFICATIONS 

For optimum printer performance in terms of print quality the follow­
ing items are specified: 

Paper and Carbon - Single part form 
20 pound white bond 

Multiple part form 
Use Standard Register form or equivalent. 
Or1ginal will be 12 pound white bond. 
IntermE~diate sheets will be 10 pound whitt:' stancotc. 
Last sheet will be 12 pound white bond. 
Cri.rbon will be #512, full width, both sides crimped. 

Ink Roller - Purchased part 
"Porelon" ink roll 
Part #4003055 or #1010545 
Fron S. c. Johnson & Son, Inc., Racine, Wisconsin or 
Ela!;tolabs Corporation, 20 Grand Avenue, Brooklyn, New 
Yorl~. 11205, Formula Micro-Well EL S00-2X. 

8Z. 



APP[;Nnrx III 

CU'RRENT WJ\VE F'ORMS l\.Nr> TYPICAL CIJlCTJITS 

1. t'l CARRIER RETURN 
Surge Current: 1.75 A 
Holding Current: 0.90 A 

TOLERANCE SPECIFICATIONS 
Surge Current: ~.4 to 2.0 A 
Holding Current: 0.8 to l.O A 
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2 .O BACK SPACE CURRENT WAVE FORM 
Pulse Length: 3.7 ms. 

TOLERANCE SPECIFICATIONS: 

AMPS 

Peak Current: 1.4 to 2.0 A 
Pulse Lenqth: 3.6 to 5.4 ms. 
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3.0 

AMPS 

PRINT COIL CURRENT WAVE FORM 
Peak Current: 4.5 Amps 
Pulse length: 1200 ~sec 

TOLERA~CE SPECIFICATIONS 
Current: 4.5 4 ~5 A 
Pulse Length: 1200 = 50 Usec 
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·~. 0 LET':'ER SPACE CURRENT WAVE FORM 
Peak ~urrent: 3.25 A Nominal 
Holding Current: 1.15 A 
Si_;.rge Pulse Length: 7.0 ms. 

TO~E~ANCE SPECirICA~ION~ 
surge Pulse Length 6.3 to 7.7 ms. 
Peak current: 3.0 to 3.5 A 
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5. 0 LINE FEED COIL CURRENT WAVE FORM 
Peak Current: 1.5 A 
Pulse Length: 3.2 ms 

TOLERANCE SPECIFICATIONS 
Currenti 1.5 ± 0.2 A 
Pulse Length: 2.6 to 3.8 ms. 
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1 OPERATIONAL DESCRIPTION 

MECHANICAL OPERATION 

The following paragraphs describe the mechanical operation of the Helical 
Serial Printer, Model HSP-30. The discussion is limited to those components · 
whose function is most relevant to an understanding of the printer operation. 

Print Wheel 

4/72 

The 63 printable characters are located on the outer surface of the print wheel. 
The print wheel continuously rotates at a rate of 1800 revolutions per minute. 
Since a single character is printed for each revolution of the wheel, printing 
occurs at a maximum rate of 30 characters per second. When the desired 
character is in the proper position for printing, the print solenoid is energized, 
causing the print hammer to strike the paper. The force of the hammer presses 
the paper against the inked print wheel, printing the desired character. 

The character printing operation occurs while the print wheel is rotating, and 
the print wheel carrier is moving horizontally along the writing line. The 
combination of these two movements of the print wheel dictates a special helix 
arrangement of the character positions on the print wheel. (See Figure 1-1.) 
This arrangement is necessary to assure proper horizontal character alignment 
in the writing line. 

...... 

nnt 
CHARACTER-

I If 
CHARACTER 

Figure 1-1. Print Wheel 
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Operational Description 

The "filler" characters between the last and the first character on the wheel 
are used to prevent ink roller vibration, and to assure balance of the print 
wheel.· 

Timing Wheel 

A timing wheel (see Figure 1-2) is attached to the left end of the print wheel 
shaft. Slots cut into the wheel are used to control the sequence of printer 
operation. Sixty-four, segments, separated by narrow slots cut in the wheel 
correspond to the 63 characters (plus space) on the print wheel. The slots 
are spaced at 5°. The 40° wide slot is used for printer synchronization during 
each print cycle. 

To assure continuous synchronization between the user's system electronics 
and the HSP-30 printer, it is advisable that the wide slot timing pulse developed 
by the HSP-30 printer be used by the user's system logic to d~velop applic: ble 
timing signals for data handling and printer control circuits. 

\.----- 40°---.. / 
65TH SLOT ___ \ • 7 

. '"--

TIMING WHEEL 
LOOKING FROM LEFT SIDE 

Figure 1-2. Timing Wheel 

B'I 

...... 
..,.. ... 1ST SLOT 

,.....5TH SLOT 
....... 

,.....6TH SLOT 
....... 
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Operational Description 

The segments spa.ced at 5°, indicated by narrow· slots underneath the wide 
slots, are necessary for adjustment purposes only. They are used to arbitrarily 
count the 5° slots while adjusting the printer timing. 

Main Carrier Assembly 

4/72 

The main carrier assembly is composed of the following sub-assemblies. (See 
Figure 1-3.) 

• Letter space solenoid assembly. 

• Carrier return/backspace solenoid and associated assemblies. 

• Print wheel yoke. 

• Switch assembly to indicate the end of the carrier return function. This 
signal can also be used to monitor the position of the carrier. 

• Plunger assembly to cushion the impact of the carrier return. 

• Ink roller cartridge assembly. 

• Mechanical disengagement assembly. 

• Front paper guide. 

The primary purpose of the main carrier assembly, with its associated sub­
assemblies, is to control the horizontal motion of the print wheel. Wnen the 
letter space solenoid is energized, the letter space roller engages the threads 
of the continuously rotating helical screw shaft, causing the carrier assembly 
to move from left to right. 

The carrier return solenoid and its associated assemblies serve a dual purpose 
and are mounted on the underside of the main carrier. Primarily, its purpose 
is to allow the main carrier to return all the way to the left hand margin position 
when the carrier return is initiated. It is also energized when the back space 
function is initiated, allowing the main carrier to back space one character 
position at a time. 

The print wheel yoke mechanically connects the print wheel to the main carrier 
to maintain the print wheel alignment with the main carrier, and to assure 
pro:per horizontal character alignment in a writing line. 

A reed switch assembly (Left Hand Margin Switch S3) is mounted at the left 
side of the main carrier assembly. Closure of this switch generages a signal 

90 



011.:::rational Description 

Ink Roller 
Cartridge 
Assembly 

-Plunger 
Assembly 

Figure 1-3. Main Carrier Assembly 

Print Wheel 
Yoke 

Letter Space 
Solenoid 
Assembly 

to the left hand margin sensor circuit indicating that the carrier is at 
the first column position. The switch opens as the carrier moves to the 
second column position and will not close again until another carrier return 
function is performed. 

The system control logic pertinent to printer control should be designed in such 
a manner that the carrier return function could be monitored. Provisions 
should be made to resume data flow upon receipt of the left hand margin signal 
(LHMSW at pin P2A2). 

The carrier return plunger is mounted at the lower left hand side of the main 
carrier assembly. Its floating properties assure proper insertion of the plunger 
into the dash pot every time the printer performs a carrier return function. 
Compressed air cushions the impact of the carrier return; therefore, smooth 
noise-free operation is assured. 

The lower ink roller cartridge assembly is mounted on the top side of the main 
carrier assembly to house the ink roller. The spring-loaded upper ink roller 
cartridge can be pulled back for easy ink roller replacement. 

4/72 
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General Description 

NOTE: The ink roller cartridge assembly is not installed when the printer 
is shipped. The ink roller cartridge is part of the accessory package and it is 
the customer's/user's responsibility to install the ink roller cartridge at the 
time the printer is unpacked. 

The mechanical disengagement lever is mounted to the right side of the main 
carrier assembly and when operated will mechanically disengage the letter 
space roller from the screw shaft. Under normal conditions, it will be operated 
only when the 132-character writing line is exceeded. This is to avoid mechan­
ical breakdowns if for some reason the carrier return function did not occur. 

The carrier assembly is designed for electro-mechanical operation: however, 
the assembly can be moved manually to the left by releasing the carrier return 
pawl located under the carrier assembly. Manual movement to the right can 
be accomplished by pushing the carrier from left to right. 

CAUTION 

DO NOT use the ink roller cartridge assembly for a 
handle when manually moving the carrier. Damage to 
to the ink roller cartridge assembly can occur if 
this practice is followed. 

~,.;1nual moYemcnt of the carrier assembly can cause 
damage to the carrier return mechanism if not per­
formed properly. In order to avoid unnecessary 
<l:tmage to the mechanism, it is recommended that 
the operator be properly trained in this operation. 

Print Hammer Carrier 

4/72 

The print hammer carrier is comprised of the following assemblies. (See 
Figure 1-4.) 

• a:amme.r coil assembly. 

~ Hammer armature. 

• Hammer housing and associated parts. 

• Impression, copy controls, and adjustments. 



Operational Description 

• Permanent magnet assembly for activation of the line length limit 
switch (right-hand limit switch). 

Figure 1-4. Print Hammer Carrier Assembly 

Print 
Hammer 
Carrier 

The main function of the print hammer carrier is to keep the print hammer con­
stantly aligned with the print wheel. The assembly is cable-connected to the print 
hammer drum which in turn is connected to the main carrier return mechanism. 
The assembly position is fl.djustable for proper alignment with the print wheel 
by adjusting the associated cable drum at the carrier return shaft. 

Print Wheel Shaft/Helical Screw Shaft Drive 

The print wheel shaft and the helical screw shaft (see Figure 1-5) are mounted 
between the two side plates by means of high-quality ball bearings at both ends. 
These shafts are synchronized and are driven together by means of a separate 
pulley and drive belt and a drive belt between the two. The speed ratio is 1: 2, 
which assures horizontal motion by one character position to each print wheel 
revolution. 

The print wheel shaft extends through the left side plate where the special timing 
wheel and flywheel are mounted. 

4/72 
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Timing 
Wheel 

Signal 
Assembly 

Print Wheel 
Shaft 

Helical Screw 
Shaft 

Hammer Carrier 
Guide Shaft 

Operational Description 

Hammer 
Assembly 

Print 
Wheel 

Plunger Carrier Return 
Solenoid 

Main Carrier 
Guide Shaft 

Figure 1-5. Print Wheel Shaft/Helical Screw Shaft Drive 

ASCII Code Chart 

The HSP-30 is capable of printing the characters in columns 2 through 5 of the 
ASCII code chart (See Table 1-1.) The function codes such as: BS, LF, CR, 
and SP must be decoded in the system's logic and the decoded output used as 
strobe lines to activate the driver circuits associated with the electro-mechani­
cal functions in the printer. (Refer to Appendix.) 

Wheel Position/Character Assignments 

4/72 

Table 1-2 indicates the print wheel position assignments for the character set 
used by the HSP-30. 



Operational Description 

~ 
~ 0 0 0 0 1 1 1 1 

_,.. 
0 0 1 1 0 0 1 1 6 

b5 0 1 0 1 0 1 0 1 ~ 

~b4 b3 b2 bl 

~ 0 1 2 3 4 5 6 7 w 

r. 
'-· 

0 0 0 0 0 NUL DLE SP 0 @ p J p 

0 0 0 1 1 SOH Del I 1 A Q a q 

0 0 1 0 2 STX DC2 II 2 B R b r 

0 0 1 1 3 ETX DC3 # 3 c s c s 

0 1 0 0 4 EOT DC4 $ 4 D T d t 

0 1 0 1 5 ENQ NAK % 5 E u e u 

0 1 1 0 6 ACK SYN & 6 F v f v 

0 1 1 1 7 BEL ETB ' 7 G w g w 

1 0 IQ 0 8 BS CAN { 8 H x h x 

1 0 0 1 9 HT EM ) 9 I y l y 

1 0 1 0 10 1 LF SUB * : J z j z 

1 0 1 1 11 VT ESC + ; K [ k { 
1 1 0 0 12 FF FS < L \ 1 I 

J I 

1 1 0 1 13 I CR GS - = M J m } 
1 1 1 0 14 

I 
so RS > N """ n -

1 1 1 1 15 SI us I I ? 0 0 DEL -

Table 1 -1. ASCII Code Cha rt [_i 
WHEEL WHEEL WHEEL WHEEL 

POSITION CHARACTER POSITION CHARACTER POSITION CHARACTER POSITION CHARACTER 

1 ! 17 1 33 A 49 a 
2 .. 18 2 34 B 50 R 

3 II 19 3 35 c 51 s 
4 $ 20 4 36. D 52 T 

5 % 21 5 37 E 53 u 
6 & 22 6 38 F 54 v 
7 23 7 39 ;:; 55 w L 
8 ( 24 8 40 H 56 x 
9 I 25 9 41 I 57 'Y 

10 . 26 42 J 58 z 
11 + 27 43 K 59 I 

[. 
12 28 < 44 L 60 ' 13 29 ~ 45 M 61 I 
14 30 > 46 N 62 ~ 

15 I 31 7 47 0 63 

16 0 32 @ 48 p 64 SP 

T:lble 1-2. Wheel Position.' Character Assiµ;11111cnts 

-!/7~ ..... 
l 
L __ 

-·- __...,...._. _____ . -':""- ··-- --· - --- ·-- . -- -- . 



Cperational Description 

Paper Feed/Format Control 

4/72 

The feeding of paper journal through the printing station is accomplished by 
using a single pair of .Paper guide assemblies (one on each side of the 
printer). The guides are mounted on the paper guide shaft (lower end of the 
gUide assemblies) and are individually adjustable along the shaft to accommo­
date the various paper widths from 3" to 14-7/8". 

The upper belt bearing is mounted on the paper drive shaft (square shaft). The 
right-hand end of the paper drive shaft extends through the right side plate on 
which the line feed clutch and the line count generator (LCG) are assembled. 

Horizontal vernier adjustment for proper paper positioning is accomplished by 
adjusting the paper guide shaft horizontally for the desired position. The 
adjustment is performed with the thumb disc mounted on the left-hand side 
plate. The bead chain drives the lower pulley mounted on the paper guide 
shaft. The paper guide shaft is threaded at the left end on which the pulley is 
mounted (see Figure 1-6). 

Adjusting 
Screw ----~~.:.....J 

Paper Drive 
Shaft 

Paper Guide 
Assembly 

1 ::----Line 

Figure 1-6. Paper Guide Assembly and Clutch 

Feed 
Clutch 
Assembly 

Paper 
Gate 

The paper feed clutch mounted on the right-hand side plate drives the ~per 
drive shaft. When the clutch is energized, the shaft is engaged to the drive 
hub, and the tractors will feed the paper through the printing station. 

'I.... 



Operational Description 

Manual document feed and precision format positioning in the printer is ac­
complished by manually turning the document feed knob mounted on the line 
feed clutch assembly. Precision paper positioning can be performed by 
manually pulling the knob outward. When the knob is rotated in this position, 
the vertical paper positioning may be adjusted within one line feed increment. 
This is to permit the operator to fine-tune the forms to the printing station. 
When the knob is released, it will lock itself into the selected position and 
the printer will line-feed from that newly selected position. 

Escapement Drum Assembly /Carrier Return Mechanism 

The escapemE..nt drum assembly (see Figure 1-7) is mounted on the outside of 
the left-hand side plate. The escapement drums and the carrier return spring 
assembly aremounted on the carrier return shaft. The carrier return shaft is 
constantly under return-spring tension. The two carrier return cables are 
attached to their respective drums, which in turn provide the proper alignment 
to the print hammer and the print wheel when the two carrier assemblies are 
moved from the left to the right while the characters are being printed. 

The carrier return (CR) solenoid and the associated pawl and linkage are 
mounted underneath the main carrier. \\'hen the printer is operating, the 
detent pawl is moving al0n~ the GSca:i:-r.;r,·i~nt shaft. When the carrier stops, 
the pawl as;,embly is ~fosag2u ;n tl 3 esca)cme.:t shaft tooth, preventing the 
carrier return function from taHng place. 

The carrier can be returne:d to the leL-h::md raargin by manually disengaging 
the pawl or by energizing the Ch solenoid. (NOTE: See warning on page 1-5 
regarding manl'al move~nent ?f the carrier assembly.) \Vhen the carrier 
reaches the left-hand margin, the impact is cushioned by the plunger and dash 
pot, where the momentary air compression absorbs the impact. 

If for some reason the letter space roller does not disengage when the carrier 
passes the 132nd column (see paragraph above) a mechanical disengagement 
occurs. The mechanical disengage retl·actor lever will operate when the 133rd 
column is reached, Ly strUd.'lg against the right paper tractor striker plate. 
Wnen this occurs, the letter space roller is disengaged and the carrier is held 
in the last position by the pawl. 

Adjust.able Left-Hand Margin 

The adjustable left-hand margin set is mounted on the escapement shaft and 
guide shaft (see Figure 1-8). The assembly can be repositioned on the escape­
ment shaft by lifting the spring-loaded margin set lever. When the desired 
position is established, the margin COi .trol assembly can be locked into its 
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Hammer 
Carrier 
Drum 

Escapement 
Drum 

Operational Description 

Figure 1-7. Escapement Drum Assembly 

Carrier Return 
Spring Assembly 

position by releasing the lever, locking the assembly into the column position. 
The left-hand margin cannot be positioned to the left of the left-hand tractor. 
A safety tab mounted on the left hand paper tractor assembly prevents this 
condition. 

Figure 1-8. Margin Control Assembly 
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Operational Description 

Drive Belts and Pulleys 

A total of four timing belts provide the necessary power transfer to the drive 
shafts (see Figure 1-9). The pulleys have been carefully selected to achieve 
the precise speed ratio necessary to maintain synchronous printer operation. 
The main timing belt tension is adjustable by positioning the idler pulley 
assembly higher or lower, respectively tightening or loosening the belt. Also 
the line-feed-belt drive tension is adjustable by repositioning the compound 
idler pulley asse_mbly on the right hand side plate by loosening the locknut on 
the inner side of the side plate. 

TIMING SELT, 
...... 

....... 

--TIMING BELT_. 
(I OLER) 

Figure 1-9. Drive Belts and Pulleys 

- TIMING BELT 
- (CLUTCH) 

--TIMING BELT 
(MOTOR) 

ELECTRO-MECHANICAL OPERATION 

The electro-mechanical devices used in the HSP-30 are described in the 
following paragraphs. This discussion includes the location, the assigned 
function description, the <?ircuit, and the current waveform (a!Jplicable) for 
each of these devices. 

Letter Space Solenoid/Roller Pin Assembly 

1 

The letter space solenoid/roller pin assembly is located on the top side of the 
main carrier. It is designed to engage the main carrier to the rotating screw 
shaft when a printing character or space is called for. When the solenoid 
energizes, the pushrod will push the roller pin assembly towards the rotating 
screw shaft. The mechanical delay required for this operation.is obtained by 
a special timing arrangement, so that the pin will always be engaged at the 
proper time. 

4/72 . \... 
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Operational Description 

Right-Hand Limit Switch 

The right-hand margin switch is a reed switch PCB assembly mounted on the 
right hand tractor assembly. Its purpose when activated, is to generate an 
output signal to the user's system indicating that the maximum line length has 
been reached and that the carriers are too close to the right hand tractor 
assembly. 

NOTE: The actual function of the pulse generated by closing of the right-hand 
ITiilitswitch is up to the systems design engineer. The switch was designed as 
an emergency limit indicator. Its use for other functions should be fully 
analyzed before implementation. 

Left-Hand Margin Switch 

The left-hand margin sensor is a reed switch assembly mounted on the left 
side of the main carrier assembly. The purpose of the switch is to acknowl­
edge the return of the main carrier to the home position at the left-hand margin. 
The switch is activated by an adjustable permanent magnet assembly which is 
mounted on the left-hand margin control assembly. The distance between the 
magnet and the reed switch is adjusted so that the switch closes at the home 
position (first column) and opens before the carrier moves to the second column 
position when the printer resumes printing following a carrier-return function. 

Motor and Motor Start Circuit 

The 3600 revolutions per minute, 120V AC, 60 Hz synchronous motor is 
mount<?d on the support bracket at the rear of the printer. The Ac power is 
not switch controlled; therefore, the motor turns on 'Mien the power con­
nections are made and the system power is switched on. 

When power is applied to the motor, the start winding will energize the start 
relay J~M. When the motor reaches operating speed (approximately 500 milli­
seconcs), the KM contacts 2 and 4 will close and keep the motor running. The 
AC ch cuit for the printer is not fused because the printer is designed to be 
part o1 a system, utilizing the system power facilities. The motor and start 
relay wiring is shown in the wiring diagram in the Appendix of this manual. 

Printer Timing Signal Assembly (See Figure 1-14) 

The timing signal assembly is mounted on the left hand side plate of the printer. 
The af:sembly consists of a LED (Light Emitting Diode) board assembly and a 
sensor assembly, separated by spacers. The assembly is mounted in such a 
way that the timing disc ca.n freely rotate between the sensor and the emitter. 
When .he emitter output is blocked by a segment in the timing disc the sensor 
output is low, and conversely, when the light shines through the ti.ming disc, 
the omput is high. The DC power requirement for the assembly is +5V. 
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Operational Description 

NOTE: Users who design their own electronics and power supply must connect 
the +5V DC to pin P2A3 through a 56 ohm 1/2 watt resistor in order to provide 
proper biasing to the LED. The same applies to pin P2B15 for LCG. 

Since the output of this timing device is synchronous with the print wheel, it is 
the ''heart" of the printer, and the main timing signal for various functions of 
the HSP-30 printer. The system's control logic must utilize this timing signal. 

NOTE: OEM customers refer to sequential timing diagram in Appendix section 
of this manual. 

Line Count Generator (LCG) 

The Line Count signal assembly is mounted on the clutch assembly support 
bracket at the right side of the printer. Electrically the signal assembly is 
identical to the timing signal assembly described in the preceding paragraph. 
The mounting bracketry is designed so that the assembly, when mounted, can 
be adjusted for proper output signal. 

The purpose of the LCG is to generate a pulse for each line feed performed, 
so that the system's logic can monitor form handling by utlllzing this signal. 

The assembly should be adjusted so that the pulse occurs approximately 15 ms 
.. .• after the !tine feed coil is energized. The duration of the LCG pulse is app. 

1. 8 mR. 
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4 fJlAINTENANCE PROCEDURES 

LUBRICATION.· 

Shafts 

Huh~ 

The following lubricants shotJld be used on the HSP-30: 

Lubricant 

Number 2 
Number 10 
Number 14 

Part Number 

T-18194 
T-18269 
T-18862 

Equivalent Lubricant and Source 

Mobile DTE 797 
Aero Lubriplate 
A-210-58 

Mobile Oil Co. 
David Holland 
Ultrachemicals. Inc. 

These lubricants have been tested by Singer Business Machines and ha\·e been 
found to be best for the HSP-30; substitution of other lubricants may result in 
poor printer performance. 

The applicators listed below are appro\'ed for use on the HSP-30 and can be 
ordered from Singer Bus~ness Machines Sen·ice Materials. Rochester. New 
York. 

Applicator 

Oiler {Plastic) 
·Brush (Number 5) 
2-oz. can 

Part Number 

T-18185 
T-18070 
T-18423 

Use Number 14 lubricant on the print wheel shaft. Wipe off any excess. 
leaYing a thin film of lubricant on the shaft. 

Lubricate all other shafts with Number 10 lubricant. Wipe off any excess. 
leaving a thin film of lubricant on the shafts. 

Lubricate uolh hubs of lhe paper feed tractors with Number 2 lubricant, as 
indic:iled in Figure 4-1. 

Paper Feed Shaft Bearings 

4/72 

Lubricate both oil ile bearings on the paper feed shaft (see Figure 4-2). carrier 
return shaft. and Jetter space roller with Number 2 lubricant. 
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:M.liintenance Procedures 

NUMBER 2 BOTH HUBS OF 
PAPER FEED TRACTORS 

Figure 4-1. Paper Feed Tractor Hubs 

NUMBER 2 BOTH OILITE BEARINGS 
PAPER FEED SHAFT!. CARRIER RETURN 
SHAFT, ANO LETTEK SPACE ROLLER 

Figure 4-2. Paper Feed Shaft Bearings 

Paper Feed Clutch Springs 

Lubricate both ends of the paper feed clutch springs with Number 10 lubricant 
as indicated in Figure 4-3. Lubricate ratchet teeth and the armature tip with 
Number 14 lubricant as indicated in Figure 4-3. 

Idler Pulley 

Lubricate the idler pulley with Number 2 lubrkant as indicated in Figure 4-4. 
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Maintenance .Proceaures 

BOTH 
FEED 

NUMBER 14 

NUMBER 10 

Figure 4-3. Paper Feed Clutch Springs 

NUl~BER 2 

SHAFT 

RETAINING----irt\~­
RING 

Figure 4-4. Idler Pulley 
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:.::: n.1~ :-,:.:.r,ce Procedures 

lnk Cartridge Spring 

Lubricate both ends of the ink cartridge spring (see Figure 4-5) with 
Number ltl _lubricant. 

NUMBER 10 
BOTh ENDS OF 
INK CARTRIDGE 
SPRING 

Figure 4-5. Ink Cartridge Spring 

Print Wheel Hub and Carrier Yoke 

Apply a sinall amount of Number 10 lubricant to the tip of the yoke assembly 
which rides in the guide groove of the print wheel hub assembly (see Figure 4-6). 

Carrier Return Solenoid Linkage and Detent Pawl 

Apply Number 2 lubricant and Number 10 lubricant as shown in Figure 4-'1. 
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Maint..e::;--.c.nce Procecures 

PRINT WHEEL ..t.SSE!dBLY 

NUMBER 10 

Figure 4-6. Print Whe.el Hub/Carrier Yoke 

NUMBERIO 
BOTH ENOS 
OF S.:>R E'6G 

NUMBER 2 

Figure 4-7. Carrier Return Solenoid Detent Pawl 
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~,~inter.:mce Pro::edures 

ADJUSTMENTS 

General 

The followi?g safety rules should be carefully obsen·ed. 

1. lf the printer is down for maintenance or adjustments. check to make 
sure that the AC power is disconnected. 

2. Do not operate the machine under power until it is completely adjusted. 

3. To prevent accidental injury by the timing disk. always replace the 
cover over the timing disk before power is applied to the printer. 

4. Do not energize the print hammer unless there is paper between the 
print hammer and the print ·wheel. 

5. Do not operate the printer without an ink roller installed in the ink 
cartridge. 

Spring Washer on Helical Screw Shaft 

The spring washer must maintain a clearance of .040 to .080" between the two 
-thrust washers located on the left-hand side of the helical screw shaft. Adjust­
ment is made by reversing the inside thrust ·washer to place the v.-asher hub 
inside the gap. Refer to Figure 4-8. 

Spring Washer on Print Wheel Shaft 

The spring washer must maintain a clearance of .040 to .080" between the two · 
thrust washers located on the right-hand side of the print wheel shaft. Adjust­
ment is made by re\·ersing the inside thrust washer to place the washer hub 
inside the gap. (The same procedure as used for the washer on the helical 
screw shaft. above, except that the ·washers are mounted on the right-hand side 
of the shaft.) 

Bottom Guide Bearing on Main Carrier 

4-6 

Adjust the eccentrlc screw on the bottom guide bearing of the main carrier so 
that the bearing fits the guide shaft with a clearance of .0005 to .0015" and allows 
a smooth movement of the guide shaft the full length of the machine. (NOTE: 
The top 1:ulde bearing is stationary and cannot be adjusted. Refer to Figure 
4-9.) 
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Maintenance Procedures 

R ETAINElt 
RINI HELICAL SCREW SKAFT 

---. -1 . 

----~ 
~----!IEARINI 

. -. 

i----- LEFT HAND • 
SIDE PLATE 

SPACER 

IF GAP BETWEEN THRUST WASHERS IS LESS THAN .040•. 
REVERSE THE IN.BOARD THRUST WASHER SO ITS HUB IS 
INSID~ THE GAP. IF THE GAP IS GREATER THAN .OSO, ADD 
.020' THICK WASHERS (1008915). 

Figure 4-8. Spring Washer - Helical Screw Shaft 

BEARING 
NUTS 

ECCENTRIC SCREW 

Figure 4-9. Guide Bearing - Main Carrier 

• 
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M.ainle~ance Procedures 

Back Guide Bearing on Hammer Carrier 

Adjust the rPar eccentric screw on the bnck guide benring of the hammer 
carrier so th?t the bei:t.ring fits the guide shaft with a clearance of .0005 to 
.0015" between the bearing and the guide shaft for full length of the machine. 
(NOTE: The front bearing is stationary and cannot be adjusted. Refer to 
Figure 4-9.) 

Hammer Carrier Cable Tension 

4-B 

Attach the eyelet end of the cable to the right-hand side of the carrier and thread 
the cable around the plastic pulle~·. Position the carrier against the right end 
plate. (See Figure 4-10.) · 

With the cable drum loose on the shaft. wind 3-1/2 turns of cable around the 
drum, beginning at the rear flange. (NOTE: Do not overlap the cable on the 
drum.) 

Lt:FT HAND 
SIDE PLATE 

TOP VIEW 

IH.MMER 
CARRIER 

RIGHT HAND 
SIDE PLATE 

EYELET 

~OF MACHINE 

I 
CABLE 

RIGHT" 
PULLEY 

Figure 4-10. Hammer Carrier Cable Tension 
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Maintenance Procedures 

Slip the ball into the slot of the drum and attach the cable to the left-hand side of 
the carrier as shown in Figure 4.-10. · 

Turn the adjusting nut and the locknut so that the hammer carrier can be 
deflected .5" at the center of the machine \\ilh a load force of 8.0 :t .5 ounces. 
Tighten the locknut. 

Print Wheel Hub Key Adjustments 

To perform this adjustment. disconnect the print wheel from the main carrier 
by removing the print wheel yoke and position the print wheel to the left of the 
carrier. 

Loosen the two screws on both print wheel keys and set keys to obtain a minimum 
rwming fit between the key and the keywa.r of the sba!L The sides of the hub ke)· 

. must be parallel with the sides of the keyway in the print Y.neel shaft. Tighten 
the mounting screws. Repeat this adjustment for the other key. See Figure 4-u: 

The main purpose of this adjustment is to obtain a running fit between the key 
.and the keywa.r of the shaft. and also to maintain the 385 millisecond maximum 
carrier return time for the maximum \\Titing line (132 characters). 

Print Wheel Yoke 

4/72 

Slightly loosen the two screws that secure the print wheel yoke. Adjust the yoke 
so that it pro\·ides maximum engagement, but aoes not contact the base circum­
ference of the slot in ~e hub during the 360°rotation of the hub. Tighten the 
screws. 

-..../!.,.._t.•,iNl!-AUM RUNNING 
FIT 

SCREWS 

J'.igure 4-11. Print \\'heel Hub Key 
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Carrier Return Adjustment 

Initial Set-Up 

·1. Position the dash pot to the ex1.reme left-hand posltion with the margin 
set lever firmly engaged in the tooth of the rack. 

2. Position the main carrier to the left, so that the dash pot plunger on the 
carrier is against the stop in the dash pot housing. · 

3. Loosen the screw on the clamp on the main carrier cable drum, nnd 
position the-hub of lhc return spring lo allow .015 to .025" end ploy of the 
carrier return shaft. Wind the clock spring {i\·e turns and tighten the 
clamp screw. (NOTE: The clock spring should not be wound more than 
ten turns. Exceeding ten turns could result in permanent def ormat1on of 
the spr_ing.} . · 

4. Loosen the screw on the clamp on the hammer cable drum and align the 
hammer carrier with the main carrier. so that the print barn mer is · -,,_­
aligned \\ith the print wheel. Tighten the screw on the clamp. with .015 -­
to .025" clearance between the hamm~r carrier cable pulley and _the 
bearing. ·"'- - . · 

5. Manually traverse the main carrier the full length of the machine. Adjust 
·the cables so that the cables do not contact the left-hand end plate where 
the cables go through the end plate. · ·· 

Determining Carrier Return Time 

NOTE: The carrier return time from the extreme right-hand position (132nd 
column) should be 385 milliseconds maximum. Time and temperature should be 
considered. 

The carrier return time can be determined by the time interval that the carrier 
return solenoid is energized. To determine the carrier return time, use an 
oscilloscope (Tektronix 453 or equivalent) or any equivalent pulse-measuring 
de,·ice. Use the follov.ing test points to connect the test equipment: 

1. Connect the probe lead to Pl A3 or to the carri_er return driver output of 
the de\•ice control electronics. Refer to Schematic Diagram in the 
Appendix. 

2. 1 rigger. if necessary. The carrier return pulse should be that shown 
in Figure 4-12. 

3. If the carrier return time is greater than 385 milliseconds. check for 
l>inds. 
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M~intenance Procedures 

r-385 MS MAXlf.l~M FOR FULL LINE LENGTH ---1 
CARRET·S~~~~~~~~~~~~~~~~~~~~~~____,,J~~~-

. Figure 4-i2. Carrier Return Pulse 

Dash Pot Plunger .Adjustment 

4/72 

. . 

Position the dash pot plunger against the stop in the dash pot housing. 

1. Using the two thin nuts, position the dash pot plunger so that the maui 
carrier is about .1" from the dash pot housing. Also, check to see that 
the hammer carrier is not in contact with the left-hand paper guide 
assembly. 

2. Adjust the twc thin nuts so that the detent pawl is fully engaged in the 
.nearest tooth on the detent sbaft. (Refer to Figtf!'e 4-13.} check to. see 

D.C.SH POT 

• ~ 11.AIN 
CLRRIER 

OETENT SHAFT 
ANO PLWL.. 

ADJUSTING NUT 

LOCK NUT 

DI.SH POT 

Figure 4-13. Dash Pot Plunger 
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that the left-hand margin control is fully detented in its selected position; 
To check the correctness of above adjustments, release the carrier 
return pawl. the carrier should not move and when pawl is released, it 
should engaged fully to_ the detent tooth. 

End of Carrier Return Switch 

With the main carrier positioned so that the detent pawl is fully engaged with the 
tooth on the detent shaft, adjust the magnet screw oil the dash pot to a minimum 
air gap of .035" between the magnet and the reed switch. The switch should be 
closed at this setting, and should open before the next tooth on the detent shaft. 

To chec"k the accuracy of the carrier return switch setting, connect a meter 
across the reed switch and check to see that the switch opens as stated above. 
Readjust the magnet ii necessary to maintain a consistent left-hand margin. 
Refer to Figure 4_-14. -

Dash ~ot Adjustment 

4-12 

Adjust the orifice opening screw in the dash pot to stop the carrier as quickly as 
possible with no bounce after full travel of the carrier. Refer to Figure 4-14. 

For the d.)~amic functional check, operate the printer to see that the left-hand 
margin is maintained when the printer is carrier returning from various column 
positions {from .10 to 13.2" line length). 

A.OJ\JSTING 
SCREW 

LH.END 
PLATE 

_ms" lL 

Figure 4-14. End of Carrier Return Switch 
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Maintenance Pro~ediires 

Letter Space Roller Positioning 

4/72 

Place the main carrier 1n the approximate center of the machine or where the 
ma.ximuin amount of bow in the helical screw shift occurs. Rotate the shaft so 
that the bow is convex as viewed from the front of the machine. 

Hold the core of the letter space solenoid (see Figure 4-15) so that it contacts -
the stop in the solenoid. Do not use the plastic stop-screw to perform this opera­
tion. With the solenoid in the position and the plunger housing mounting screws 
slightly loosened, move the plunger roller assembly with the solenoid.to fullj· 
engage the thread of the screw shaft. When this position is obtained, tighten the 
mounting screws. (While tightening the mounting screws. align the push-rod and 
the plunger with the solenoid assembly.) 

. . 

NOTE: While tightening the mounting screws, the roller must be fully engaged 
in the screw shaft .thread. 

HOUSINI 
LETTER SPACE 

ROLLER 
SUR~C[ 

\I PLUh6ER 

---.---'----~nOUNTING SCREWS 
:.==-=:::J 

Figure 4-15. Letter Space Solenoid 

LETTDl S!'ACE ' 
SOLENOID CORE 

SCREW 
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],S'; fri~en..ance Pro~dures 

Letter Space Roller Housing and Plunger Assembly 

4-14 

Place the main carrier in the approximate center of the machine. Rotate the 
shaft so that the bow Is convex as viewed from the front of the machine. 

Adjust the plastic stop-screw so that the clearance between the end of the letter 
space roller and the outside diameter of the helical screw shaft is from .003 ~o 
.005". Now, turn the screw shaft so that the roller is in line with the center line 
of the adjacent groove. With the armature bottom at;ainst the core of the solenoid, 
adjust the solenoid so that there is .058 ± .001" between the armature and the · 
plastic stop screw. If there is no compression of the roller return spring due to 
tolerance build up. add a shim, Part Number 1090336, between the retainer and 
spring to obtain .330 ± .005" spring length. Ref~ to Figure 4-16. 

Move the carrier the full length of the V>Titing Une, checking on several spots to 
assure a clearance of from .003 to .005". 

LETTER SPACE 
ROLLER 

.010" PERMISSIBLE 
BOW (CONVEX) 

HOUSING 

ADO SHIM HERE 
NECESSARY 

ROLLER 
RETURN 
SPRING 

LETTER SPACE 
SOLENOID -

STOP 
SCREW 

SOLENOID CORE 

Figure 4-16. Letter Space Roller Housing and Plunger Assembly 
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Main~nance Procedures 

Mechanical Disengage Check 

-
Place the carrier to the ·right, so that the retractor 1 evel contacts the right-hand 
tractor striker plate, and the letter space roller is completely disengaged from 
the screw. Check for a clearance between the hammer assembly and the tractor 
feed pins. To verify the accuracy, manually push the letter space solenoid into 
the screw shaft and hold it engaged. Slowly turn the screw shaft and check to see 
that the roller is mechanically disengaged from the screw i:;haft as the disengage 
lever contacts the striker plate, forcing the letter space roller out from the 
threads of the screw shaft. 

Carrier Return ~lenoi~ and Detent Pawl Adjustment 

4/72 

Position the detent plate assembly so that fue detent pawl fits centrally between 
two teeth on the detent shaft. With the core of the carrier return solenoid placed 
against its stop inside the_ solenoid, adjust the nut (4-48) at the back of the sole­
noid so there is a clearance of .056" ± .002" between the nut and the solenoid. 
See Figure 4-17. (NOTE: The _056 ± .002 clearance can be adjusted before ' . · · 
assembly.) 

Set the sol~noid mounting scr'ews so -that there is a slight drag between the. sole- · 
noid br~cket and the detent plate. With the core of the sc:>lenoid held against the 
stop inside the solenoid, position the solenoid so there is .a clearance of .005 ± 
.002" between the bottom end of the det.ent pawl and the teeth en the detent shaft. 
(To perform this adjustment, place a .056" gauge between the nut and the sole­
noid, and then adjust the clearance between the detent pawl and the tooth of the 
shaft.) Check to see that the .005 ± .002" clearance between the pawl and the . 
shaft e:xi.ends the full length of the shaft. Also check that tbe solenoid screw and 
the link are aligned as shown in Figure 4-1 'l • 

..... 

. 056 ~ .002 

CARRIER RETURN 
SOLENOID 

DETEHT 
Pt.WL 

_II .00:1 '!: _002 
CLELP.J:.NCE 

Figure 4-17. Carrier Return Solenoid ~uid Detent 
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Timing Wheel and Signal Assembly Adjustment 

The assembly should be aligned so that the timing disc serves the assigned 
shutter function by rotating freely between the Light Emitting Diode (LED) and 
the Senso!'.'. JI necessary, center the timing disc by moving the disc assembly 
as required. 

Print Wheel and Timing Disc Relationship 

4-16 

NOTE: Either method described below is acceptablei however, the method using 
the oscilloscope will help to cut dov.-n the possibility of human err_or. 

Visual Adjustment 

Position the first character(!) on the print wheel in line ·with the print hammer. 
Loosen the clamp on the flywheel and rot.ate the timing disc counter-clockwise 
until the space between the fifth and sixth narrow slots is in line with the Sensor·· 
and the LED. Tighten the clamp. Refer to Figure 4-18. 

CU.MP 

SIXTH 
SLOT 

Figure 4-18. Print Wheel-Timing Disc Relationship 
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Maintenance P1·1weclun·.s 

Adiustment - Using 0Ecilloscope 

If l~e s)·stem power ci ~·cuit is designed so that the +SV DC can he turnl.'d on 
without supplying AC p;rwer. and an oscilloscope is available. the mJjustmcnt 
can be performed as follows: 

1. Turn the printer logic power on l =sv DC onl~·). 

2. Connect the oscillosc:ope probe to terrninal 5 (white wire) on the sign."lt 
assembly sensor board. 

3. Connect the ground to terminal. 

4. Line up the first character t ! ) on the ·print wheel v.·ith the print hammer 
nnd manually tui·n the flywheel assembl~· counter-clock\\ise until the 
leading edge of the space between the fifth and six~ narrpw slots in the 
liming wheel causes the signal transition {rom ..;5 \'olts to ground. Find 
the rn iddle point b~tween the fifth and sixth slots.· then tighten the clamp~ -

Timing Disc Versus Letter Space Roller Adjustments 

4/72 

"fhe optimum setting of the timing disc \'ersus letter space roller is attained 
by the following step-by-step adjustme~ts. 

Manually position the main carrier approximately in the C'enter of the writing 
line. nnd place the printer on its back side so that a clear Yi cw of the carrier . 
return pawl can be obtained. 

With the carrier locked in this position. check fo see that the carrier dctent · 
pawl is seated in the tooth -of the detent shaft. 

Manually engage the letter f;pace roller ·with the aid of the solenoid armature. 
Slowl~· rotate the print wheel shaft. until the letter space roller is fulls engaged. 
Hold the roller in this position and slo,~·ly continue rotnling the print wheel shaft 
until the carrier return pawl just drops into the ne>..1. column position. Hold the 
print wheel in this position and check the position of the timing disc. The 65th 
slot should be directl~· in line with the ~ED and the Sensor. 

Hclocate the main carrier to the l 31st column position. then repeat the abon:• 
procedure and note the timing disc slot po_sition when the carrier return pawl 
drops lnlo the. 132nd column position on the detent shaft. The liming disc: slot 
nmding should nol be g-rculer than slot 71. 

R•.:pcat lhe procedure at the first column position and note the timing disc slot 
p11sition. 

Due to tolerance buildup, it is permissable to dc\·iate from the 65th slot setting 
a the middle of the writing line by recording the readings from the first anu 
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~·bin!cnn.nce Procedures 

132nd column positions, and F-electing a midpoint for the actual setting. (NOTE: 
Deviation from the 65th slot reading should not be more or less than two slots.) 

This fine-tuning procedure will .increase the reliability of the letter space roller 
operation bj· minimizing friction of the roller with the left side of the feed screw 
thread during ro11er engagement. 

Print Hammer Position and Cur\·ature Alignment 

Using T-18867. position the hammer assembly as shown in Figure 4-19, with 
the mounting screws. pivot screw and the adjustment screw slightly torqued. 
The short side of the alignment tool must be resting on the narnmer nousing as 
shown. the long end rests on the print wheel shaft and the .060" feeler of the 
alignment tool is ·between the print v.'heel and the hammer bousing. ·Tighten the 

. mounting screws. pivot screw and the adjustment screw. (NOTE: For this · 
adjustment. the front and rear paper guides must be removed. The guides can _: 
be rerno\•ed by remo\•ing their two mounting screws respecth·ely. The rear · 
guide is spring loaded - do not Jqose the spring). · 

Hammer Armature Core 

Slightly loosen the armature core mounting screws. Adjust the core so fr.at the 
armature is flush against both surfaces of the core and the printhammer pro­
trudes beyond the block by .o:n ± .001 ". Tighten the mounting screws. Refer 
to Figure 4-20. With the hammer in this position the clearance between the 

-hammer face plate and the type wheel should be .028 to .030". Install rear paper 
guide. 

Hammer Armature Air Gap Onitial Setting) 

Position the armature against the core. Place a .020 t.o .025 .. gauge between 
the armature and the rubber tip of the damper screws. Adjust the damper screw 
untffthe abo\'e air gap is obtained. This setting may be revised under dynamic 
operating conditions. Refer to Figure 4-21. 

Hammer Impression Control (Initial Setting) 

4-18 

Upon completion of armature core setting abo,·e. turn the impression screw 
clockwise until the retainer starts to mO\·e. then turn the screw additional one 
full turn . Ref er to Figure 4-20. This setting may be changed during actual 
print-out of characters. 
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Maintenance Procedures 

.Print Hammer and Print \\'heel Horizontal Alignment 

Mo\·e· the print wheel hub to the left against the yoke by applying a slight pres­
sure. Hold the hub against the yoke and check to see th.at the print hammer is 
in line with the width of the print wheel. 

Adjustments, if necessary, can be made by readjusting the traversing cable 
drums. Refer to Figure 4-21. · 

Tractor Guide and Belt Adjustment 

4/72 

Loosen the two mounting screws that secure the support plate. Place a .030 :t 
.005'' feeler gauge between the belt and the belt guide. Position the support plate 
so that the tractor slides freely along the guide shaft. Tighten the mounting 
screws. (NOTE: The inside guide on both the right and left hand paper guide· 
assemblies must be perpendicular to the lower guide shaft to within ± .015" in . 
2.5 inches. This will assure parallelism of both assemblies and assures flaw- · · 
less paper feeding.) · 

MOUNTING SCREWS 

FLAT HEAD 
PIYOT 

.02a" -.o:;o·· 

Figure 4-19. Print Hammer Position 
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' .dnt.er.ance: Procedures 

4-20 

ADJUST CORE SO THAT ARMATURE 
IS FLUSH AGAINST BOTH SURFACES 

OF CORE .C.ND PRINT HAMMER IS 
POSITIONED AS SHOWN 

IMPRESSION COliTROL 

SFRIN9 

IMPRESSION CONTROL 
SJ:RE\f 

PLACE HEAD OF SCRl!:I# 
IN CENTER OF SLOT. 

Figure 4-20. Hammer Armature Core 

BLOCK 

0 
0 

ARV.A TU RE 

SCREW 

Figure 4-21. Hammer Armature Air Gap 
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Mc.inten<mc:e ProcE:'.dlli-r;s 

The belt tension can be adjusted by loosening the mounting screws and sliding 
the plastic belt tensioner guide up or down, loosen or tighten, respectively. 
Check tp see that both belts are of the sarn e tautness. Tighten mounting screws. 

Paper Cover Adjustments 

The clearance between the upper mounting guide and the plastic cover must be 
set at .020" + .000" - .002". By means of the adjusting screws, maintain the 
same clearance between the steel cover and the plastic belt guide for the full 
length of the cover. 

The object is to maintain the .002" allov.-able variance between the feed pins and 
the plastic belt guide for six pins against the pin guide. See Figure 4-22. 

Belt Pin Alignment 

Align the link pins between tractors within .005" by rotating the belt drive pulley 
relative to the drive hub. (NOT·E: Loosen the four screws on the drive hub for 
this adjustment.) 

Paper Feed Clutch Spring Stop Adjustment 

4/72 

\'Tith the clutch spring relaxed around the hub, insert a .001" feeler gauge be­
t"'-\;een the clutch spring and the clutch spring stop. Move the stop against the 
feeler anti secure the stop by tightening the screw. (NOTE: ·This can be done 
before assembly.) 

GUIDE SHAFT 

NOTE• 

!..oo& 

\ 
COVER SCREWS 

"±.001 

+.ooo 
-.002 

.020· 

S~E NOTE 

PLASTIC COVER 
BELT GUIDE 

FLEXIBLE SPACERS STEEl. COVER 

THE RESULTANT CLEARANCE MUST NOT VARY MORE THAN .002" FOR THE SIX PINS 
AGAINST THE PIN GUIDE. 

Figure 4-22. Paper Cover 
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M.alnt£-:nance Procedures 

Paper Feed Clutch Support Plate Bearing Alignment 

Insert the smaller diameter(. 274") end of the paper feed clutch shaft inside the 
clutch hub, and align the support plate so that the hub turns fr eel~·. (NOTE: 
The .274" diameter is for alignment purposes only and the shaft must be re­
positioned when the knob pin is in place and the shaft is moved to the left for 
collar and the end play adjustment.) · 

Paper Feed Clutch Shaft End-Fla~· 

Adjust the collar on the left-hand side of the machine so that the end-play of the 
clutch shaft ls from .001 to .003". 

Paper Feed Clutch Armatur:e Mounting Block 

Loosen the screws on the armature mounting block. Position the armature 
mounting block so that the end of the armature seats squarely between the 
ratchet teeth. Tighten the molinting screws. · 

Paper Feed Clutch Coil and Yoke Assembly 

4-22 

Loosen the coil and yoke assembly mounting screws. With the armature against 
the pole face of the core. position the coil and yoke assembly so that the clear­
ance between the end of the armature and the outside diameter of the control 
ratchet is from .002 to .005". Tighten the mounting screws. See· Figure 4-23. 

!_oo5 
.030 .. ___ _ 

CLEARANCE 

PIN ON 
CLAMPING 

COLLAR 

.ARMATURE 

SHORT SLOT IN RATCHET 

CONTROL RUCHET 

.002-
-- CLE.C.R:..NCE 
.005" 

CORE ANO YOKE 
isSEMSLY 

Figure 4-23. Paper Feed Clutch Coil and Yoke Assembly 
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Maintenance Procedures 

Paper Feed Clutch Hub Pin 

W~th-the wrap spring relaxed. adjust the clamping collar so that its pin ls 
. 030" ±. 005" from the end of the short slot In the control ratchet. See 
Figure 4-23. Also, when the clutch spring is in its released position, 
check for a clearance of • 001" between the plastic stop and the clutch spring. 
See Figure 4-24. (NOTE: Check this only if adjustments were not made 
before assembly. 

Paper Feed Clutch Anti-Backup Pawl 

4/72 

Loosen the anti-backup pawl mounting screws. Position the pawl so that the 
end of the pawl seats squarely between the teeth of the holding ratchet. Tighten 
the mounting screws. 

CLUTCH SPRING STOP 
................ 

..... ,, 

SHIM 

CLUTCH SPRING .,, 
,," .,, 

Figure 4-24. Paper Feed Clutch Hub Pin 
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iLintenance Procedures 

Paper Feed Clutch Holding Ratchet 

Loosen the holding ratchet mounting screws. Position the holding ratchet so 
that the d<;tent pawl falls into the holding ratchet with a clearance of .002 to .007" 
when the armature is firmly latched In the control ratchet. At this tlme 1 the 
stop pin is at the end of the short slot in the control ratchet. Tighten the mount­
ing screws. See Figure 4-25. 

Right-Hand Limit Switch 

NOTE: In order to perform this adjustment the horizontal vernier should be 
adjusted to extreme left, the left hand paper guide assembly positioned to the 
exi:reme left, and a 14-7/8 inch paper form inserted. 

Position the carrier at column 133. The switch should be open. Adjust the 
magnet on the hammer carrier and the reed switch bracket on the right paper 
tractor to have the switch close between columns 133 and 134. 

For this adjustment. it is recommended thaJ a meter or test light be used across 
the ree_d S\\ilch to determine ~e actual closi?g of the switch. 

Paper-Out Switch 

4-24 

Adjust the switch lever so that the plunger in the paper-out switch is fully de­
pressed when the contact surface of. the lever is on the paper line. See 
Figure 4-26. · 

HOLDING R.UCHET 

.005 .. MAXIMUM 
CLEARANCE 

Figure 4-25. Paper Feed Clutch Coil Holding Ratchet 
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Maint.tnance Procedures 

Figure 4-26. Paper-Out Switch 

Motor Belt Tension 

Adjust the belt tensioner so that a force of 16 ounces on the top side will deflect . 
the belt from .28 to .34". 

Clutch Belt Tension 

Position the idler pulley so that a force of 4 ounces on one leg of either belt will 
defle.ct the belt from .06 to .12". 

Front Paper Guide Alignment 

4/72 

Align the window in the front paper guide around the print hammer so that the 
guide opening is centrally located around the print hammer. In order to deter­
mine the proper position of the font guide the clearance between the right side of 
the print wheel and the front guide should be .140 ± .005". The front paper guide 
must be parallel with the paper. See F lgure 4-27. 
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HLJ.!lolER TO BE 
r----CENTRALLY LOCATED ' 

IH SLOT 

rRONT PAPER 
GUIDE: 

C) 0 

Figure 4-27. Front Paper Gulde 

.oz~:!: .oot 
PAP'ER 

CLEl..RJ.."'1::£ 

..... 
I::= 

PRJNT HALOAElll 
.ASSEWBLY 

FRONT PAPER GUIDE 
MOUNTED TO MA.IN 
CARRIER 

With the rear paper guide compressed against the hammer block, position the 
front guide so that there is .025 ± .002" clearance between guides, for initial 
setting. (NOTE: If smudging is noted on the first form the front gu1de ls too 
close to the print wheel. If the guide window Image can be seen on the first 
carbon copy; the guide is too close to the hammer. ln either case reposition 
the front guide.) 

In case the rear paper guide is removed, the clearance between the working face 
of the front paper guide and the front edge of the hammer block should be .045 to 
.048". In either case. the front paper guide must be perpendicular to a line ex­
tending through the center of the print wheel shaft and the center line of the 
print hammer. 

Print Impression Control 

Multiple-Copv Form Set-Up 

1. Feed a six-part; 14-7/8 inch paper form into the machine. Use Standard 
Register form or equivalent. Original should be 12-pound, white bond; 
intermediate sheets should be 10-pound white Stancote. The last sheet 
should be 12-pound white bond. Carbon should be No. 512, full width, and 
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Main~en:::..nce Procedures 

ha,·e ·both slrles crimped. The single-part form should be 20-pound 
white bond. (NOTE: Be sure that the paper is feeding freely from the 
paper suppl)· t.o the printer. Align the paper supply rack. if necessary. 
t.o ai:;sure proper paper feeding.) 

2. With paper in the machine. the plastic CO\'er ·on the liming wheel. and all 
devices checked out. the machine is ready to print. 

3. Print all the characters on the type wheel and observe for paper tear on 
the front pages. If paper tear on the front page is noted, decrease the 
hammer impression by turning the impression control screw clockwise. 
Do this in \'ery small increments until the paper cutting just disappears. 
If there still ls paper tear, decrease the air gap between the hammer 
core and the _armature by turning the plastic damper screw counterclock­
wise In very small increments. If there ls no paper tear and the 
characters are printing very light, increase the Impression and the air 
gap between the barn mer core and armature to the point just before the· 
paper tears and .slight embossing occurs on the front page (turn impres­
sion control and damper screw counterclockwise). Check the last copy to 
determine if it ls legible. If the last copy is completely illegible, increase 
the arn0tmt of embossing on ~e front page. For adjustments refer to 
Figure 4~20. 

4. Adjust the copy control trim potentiometer on control panel so that 
ghosting is minimized at the tops and bottoms of the characters. 

Single (1-Part) Form Set-Up 

NOTE: Before any adjustments are made tune in all characters by adjusting 
copy-control for proper print hammer timing. 

1. Rerno\'e the 6-part form and insert a 1-part form·. 

2. Print all the characters on the print wheel and obsen·e for paper tear. 
If there is paper tear. move the impression control retainer to the rear 
of the machine by turning In the spring-loaded retainer adjusting screw 
clockwise. Refer to Figure 4-20. Make the adjustment in small incre­
ments. just until paper tearing stops. 

3. Check the first character printout. Allow the machine to idle at the left­
hand margin position for 30 seconds before printing. If the first character 
is ·not printed after a delay, readjust the impression control retainer 
tov.-a.rd the front of the machine, and at the same time decrease the air 
gap between the hammer core and Ute armature by turning the damper 
screw clockwise. 

4. Recheck the 6-part form and compare it with the first 6-part form print­
out. If necessary, readjust the impression control retainer very slightl~· 
to obtain good performance on the 6-part form. Recheck the 1-part form 
printout. 
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Mainten2ncc Pre ·:ecL::-es 

5. In case smudging appears m the first sheet. the front paper guide is 
too c.lose to the print wheel. Adjust the guide away from the print wheel. 
.still mai~taining the paper clearance of .025 :t .002" _paper clearance. 
If.th~ guide windo\\; image is appearing on the first carbon copy. lhe front 

- paper guide is too far from the print wheel. 

PREVENTIVE MAINTENANCE PROCEDUHES 

General 

Other steps and procedures necessary to assure trouble-free operation of the 
HSP-30 are semi-annual preYenth"e maintenance (performed by experienced 
sen·ice personnel) and weekl)' checks (performed by the printer operators to 
assure trouble-free operation). - _ 

-
The frequency of the preventive maintenance and checks is dependent on the 
usage of the printer in the s.rstem. 

Semi-Annual Preventive Maintenance 

To assure optimum performance, at least two preventh·c maintenance calls per 
year should be performed on the HSP-30. The procedure below should be used 

- - "-" 

as a guide: · "--" 

.f-28 

1. Clean· all guide shafts and the feed screw with n good cleaning soh"ent. 
Cleaning solvent (P:irt Number T-18375) Is recommended. Re-lubricate 
all shafts, except the print wheel shaft. \\ith Number 10 lubricant, and 
wipe off the excess ;~ease so that there is a thin film of lubricant left on 
the shafts. 

The print whe~l shaft should be cleaned and lubricated \\ith Number 14 
oil. (The print wheel bearing is impregnated in a special oil.) 

2. Clean the entire machine and lubricate as detailed in the beginning of 
this section. 

3. Check the print wheel and clean the characters using Type Cleaner 
(Part Number T-18347). 

4. Check for worn parts and replace if necessary. If adjustable parts are 
replaced. refer to the adjustment section of this manual for proper 
adjustment procedures. 
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Main lenn.nce Procedures 

Printer Operator Responsibilities 

4/72 

1. Ail-adequate supply.of paper and ink rollers should be maintained at all 
·times to assure uninterrupted printer operation. 

The ink rollers mav be obtained from Singer Business Machines Service 
Materinlb. Rochester. New York, under Part Number 4003055 (Black Ink). 
or Part Number 1010545 (Dark Blue Ink). (NOTE: The life ex-pectancy of 
an ink roller under normal use is approximately 10,000,000 characters. 
using both sides of the roller. 

The following conditions affect the life of an ink roller and should be 
considered when estimating an adequate ink roller supply: 

• Qualit,y of forms (absorbent type lessens the expected ink 
roller life)~ 

• Desired print quality. 

• Environmental conditions . . 
o Recei\"ed data variations. 

«t Writing line lengths. 

The ink roller can be reversed (turned around} to obtain maximum usage. 

2. It is the operator's responsibility to keep the print area clron to prevent 
. objects such as pencilf1, paper clips, hair pins. etc., from falling into the 
printer. This ls of utmost importance in the case where the printer is 
operated without the top cover. 

3. The operator sbould occasionally remove caked ink and accumulated dust 
partic1es from the print" wheel. This may be accomplished by using type 
cleaner. 

·4-29 
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Part 
Hem Numbar 

1 4~7 

2 4511182 

a g()()2717 

' 2002719 

I 2002711 

• et 
7 1~~41 

I 1008023 

I 4500311 

10 4500494 
11 4500314 
12 4500752 

13 1007853 

H 105273' 

15 1058482 

11 105-49-51 

17 105e937 

11 1058481 

19 105~80 

20 10.U'917 
_.. 21 105&417 

22 180894 

21 1007983 

24 lOSUSO 
25 100~41 

21 · .(501821 

rt 1007671 
1011136 

28 2014415 

29 45119207 
30 1056281 
31 201.ooe 
32 451M99 

33 lOOSSOC 
34 4501064 

SS 201081 

38 2015017 
1011135 

37 4510811 

38 l05S813 

39 1050502 
40 6001351 

41 1003136 
42 11}»:119 

.......... 
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FIGURE 1 LEFT HAr"o SIDE PLATE 

Relay, Motor Start 
Key, Locating 
Cap, Capacitor 
Capacitor, Motor Clot-30 JLC> 
Bracket, Capacltur 

Dei>erlpUon 

Screw, 10-32 x 318" Flat Head P 
Motor, Assembly 115V. 60 Hz Clncludea Ite~a 89, 90, 91) 
Shaft, Par er Drive 
Connector 
Socket Assembly (Female) 
Connector, H pt (Male) 
Socket Assembly Udale) 
Motor. Support Bracket 
Chain, Bead · 
Connector, Bead 
Retainer, Rlng P 
Thumbwheel Assembly Complete Clnc1udea Items 11, 11, :0) 
Thumbwheel 
Sprocket, Bud Belt 
Screw, 440 x 112" Round Head P 
Shaft, Thumbwbeel · 
Screw, 1/t-20 x !/8" Hex 
Motor Support Bracket Auembl,J Clncludea Items 1-7, 11, :2, 4e-51, 58, ~9-81) 
Shaft, Paper Gulde 
Hub and Sprocket Auembl,J 
JackscrewCFemale) 
Shaft, Print Wheel <Old Modela) 
Shaft Assembly, Print Wheel (New Modela) 
Rail, Hammer Gulde 
Terminal. Slip-on (not shown) 
Lockwasher 1 ID SIS(" x 1118" thick x OD 5116" P 
Rall, Guide Cl01C.'2i3 - New Rail, Guide1 
Terminal (not shown) 
Harnesa Assembly SV Cincludes Items 7, 9, 26, 29, 3%, 3-t, 53, 54, 55) 
Jackscrew (Male) 
Shaft, Main Escapement 
Screw, Helical Feed <Old Models) 
Shaft Assembly, Helical Screw (New Models) 
Grommet 
Me.gnet and Screw Assembly 
Lever, Margin Set Assembly 
Spring, Margin Lever 
Dash Pot and Roll Pin Assembly (includes Items 42 and 43) 
Duh Pot 
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GURE 1 LEFT HA.ftD SIDE PLATE 

....._,,, 

Part 
flam NumbB>r Oe~rlpHon 

43 1003137 Pin; ·Dash Pot 

44 ]003402 Nut, Magnet Screw 

45 1050596 Stud, Lever Spring 

46 4510091 Resistor, S Ohm, 40W 

t7 1007982 Standoff 

48 4000808 Screw, 6-32 x 3116" P 

49 1040ZSS Washer 

50 4000082 Locknut 

I 51 4510957 Capacitor,· 150,u!, 15-0V, P 

52 1002540 Tray, Ribbon Cable 

53 1051786 Contact 

54 4511186 Connector {32 Pin, Amp) { 55 f511181 Contact 

56 4000S49 Lockwasber, 114" 

57 1052814 Connector, Flat Cable (Female) 

l 58 1051160 Guide, Dash Pot 

59 4510566 Res!lltor, 40 Ohm, SSW 

60 4510094 Reflstor, 25 Ohm, 40W 
81 4001131 Screw, S-32 x 1-118" FllilsLer Head 

l 82 1040498 Locknut, 8-32 Hex P 

63 1007718 Plate, End 
64 JB6759 Sc~ew, 8-32 x 5116" Binding Head P 

l 65 23413 Screw, 10-32 x 5116" Pan Head P (see Note 1) 
...__,,, 

66 1~7 Washer, Id 13/64" x 1116" thick x OD 7116" ~ (see Note 1) 

67 8-451% Screw, 8-:S-2 x 318" Binding Head P 

68 4001232 Screw, 6-40 x 3116" Binding Head P [ 69 1050599 Screw, Dash Pot Adjustment 
70 2014298 Ring, Retaining P <Old Models) 

71 2014392 Washer, Thrust (Old Models) 

l 72 1057233 Screw, 6-40 x 5116" Fillister Head P 
73 1051427 Retainer, Bearing 
74 32042 Screw, 10-32 x 318" Binding Head P (see Note 1) 

75 2014640 Washer, ID 3116" x 3/4" OD P (see Note 1) r 76 2014390 Washer, Spring P (Old Models) 

77 1051&81 Spacer, Screw Shaft <Old M eodels) 
71 2014325 Bearing, Ball (Helical) 

[ 1Ol.."'SS54 Bearing, Ball <Helical, New Models) 
79 2014326 Bearing, BalJ (Print Wheel Shaft) 

1009505 Bearing, Ball (Print Wheel Shaft, New Models) 
80 2015394 Locknut, 1/-4-20 Hex P l 81 1051216 Bearing 
82 1058019 Setscrew, 8-32 x 3/16" P 
83 )001368 Collar, Clutch Shaft 

B4 4001050 Ring, Retaining P l 85 1008134 L.H. Plate Assembly Complete (includes Items 63, 72, 73, 78, 79 and 81) 
86 1052791 Plate, Specification CBlanlt) 

---· [ 
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FIGUR~ 1 LEFT HAf~D SIDE PL~TE 

Part 
Number 

- 4510668 

641 
4509136 

4510020 
4503244 

1056803 
1007899 

4000270 
6004008 

1008915 
1008661 

1008662 

450£872 

NOTE 1 

Resistor, 75 Ohm, 55W 

Screw, 8-32 x . 750 Long 

De scrip lion 

Pin (mates with 2010576 - not shown) 
Connector, Mate-N-Lock (mates with 4510021 - not shown) 
Terminal, Ring 
Screw, Brass 
Locknut 
Screw, 8-32 x .5 Long 
Washer 
Spacer (as required) (OJd Models) 
Mounting Bracket - L.H. Front 
Mounting Bracket - L.H. Rear (also R.H. Rear) 
Capacitor, 280µ(, lOOV 

Units built in February 1972 and after will have "floating" hammer 
guide shafts; therefore, Items 65, 66, 74 and 75 are no longer used on 
hammer carrier guides. Hem 93, No. 1008025 Spacer, shown on Figure 2 
will be modified for these units. 
Order Spacer, No. 1008025 Rev. A for old machines. 
Order Spacer, No. 1008025 Rev. B for new machines . 

... 
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Part. 
HG-m Numbar 

1 1001649 
2 1057231 
J 1010312 
4 1001191 
5 1051235 
I 1051215 
7 1000371 
8 1001217 
9 1000389 

10 4000392 
11 1000848 
12 1000361 
13 1000808 
14 1000374 
15 
16 
17 
16 
IE 
20 
21 
22 
23 
24 
25 
26 
rt 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

4/72 

1090199 
4001223 
1000701 
1009589 
1000i78 
1002661 
1000718 
1091121 

4J00270 
1009049 
4:>00458 
6001008 
1000525 
1000524 
2005591 
1002255 

105368 
1000473 
1052244 
2001558 
4000815 
1090047 
1010083 
1003417 
1001331 
1000522 
4001031 
2013161 
1050634 
2014471 

.... 

.. .. 

FIGURE 2 RIGHT HAr-JD SIDE PLATE 

DucrlpUon 

Hub Pulley Assembly Complete Cincludea Items 2 through 4) 
Screw, 6-4-0 x 5 16" Filli.!ter Head P 
Pulley, Clutch C60T-4-0DP) 
Hub, Sleeve 
Confrol Ratchet Assembly 
Ring, Retaining P 
Stop, Spring 
Screw, 4-48 x 11 32" Hex P 
Spacer, Spring P 
Ring, Retaining P 
Screw, Hex Socket, 4-41 x .625 
Spring, Clutch 
Hub, Clutch Assembly 
Ratchet, Clutch Detent 
Washer, ID 9 &4" x l 32" thick x OD 9 32" 
Screw, 6-40 x 23 &4" Hex 
Armature 
Clutch Coil Assembly (including Item 118 - nalla.ble in assembly only) 
Coil Bracket Assembly 
Spring, Clutch Armature 
Plate, Clutch 
Spacer, ID 8 16" x 1 16" thick x OD 3 i" 
Screw, 8-32 x 1 2" Pan Head P 
Pawl Plate Assembly -
Screw 
Spring, Clutch Detent 
Belt, Timing-Clutch 
Belt, Timing-Idlt·r 
Belt, Timing <Motor) 
Ring, Retaining P 
Washer, ID 17 64" x 1 32" thick x OD 7 16" 
Puller. Compou!'ld Idler 
Shaft, Idler 
Motor Pulley Assembly (includes Item 35) 
Setscrew, 8-32 x 3 16" P 
Washer, ID 13 54" x l 16" thick x OD 7 16" P 
Idler Pulley Assembly (includes Items 30-3.3) 
Bracket Assembly 
Bearing, Double Row 
Washer, ID 5 32" x 3 64" thick x OD ! 3" P 
Nut, 6-32 Hex P 
Residual Strip 
Clamp 
Bell, Timing 

6-11 



FIGURE 2 RIGHT HAY'i!D SIDE PLATE 

.~ 

Part 
u~m Number.• Duerlptlon 

45· 2014363 Nut, Clamp 
41 1051950 Pulley and Bushing Assembly (includes Item 47) 
47 4000907 Setscrew, 8-32 x 1/4" Fluted P 
41 1007610 Compound Pulley Assembly 

49 2014431 Ring, Retaining P 

so 2014390 Washer, Spring P (not on new machines) 

51 2014391 Washer, Hub (not on new machines) 

52 1051251 PuIJey 

SS 2014640 Washer, ID 3/16" x OD 314" P 

S4 32042 Screw, lo-32 x 318" Binding Head P 

55 1010374 Disc, Knob 

SI 1007912 - Spring, Knob 

57 1008177 Knob Assembly Comp1ete (includes Items 58, 59, 82 and 17) 
51. 1008121 Knob . 

59 1059790 Ratchet 

so 1057122 ·Pin 

&l 1059!I35 Washer, ID 17/64" x 3/32" thick x OD 25/64" 

62 6002118 Screw, 4-40 
6S 1008157 Screw, Self-Tapping 

64 1059783 Driver, Clutch 
85 1008014 Spline, ·Clutch 
66 1008013 Ro Iler 
67 1008015 Spring, Override 

....._,, 

68 1008008 Clutch Hub and Bearing Assembly 
. 69 1001412 Screw, 8·32 x 5/16" Hex Socket P 
70 1008028 Clutch Hub Support Assembly 
71 1001169 Spacer 
72 1008&50 Bracket, Mounting 
73 1008&88 Washer, Spring Tab 
74 1008552 Bracket, Mounting Crear} 
75 284.13 Screw, 10-32 x 5116" Fillister Head 
7& 1008087 Screw. 4-40 x 7l8" Fillister Head 
77 1047624 Screw. 8-32 x 3116" 
78 1059812 Standoff 
79 2014351 -Cable Pulley Assembly Complete Cincludes Items 80, 81 and 82) 
80 20143(9 Cable Pulley Bracket Assembly 
81 2014305 Pulley and Bearing Assembly 
82 1002255 Ring. Retaining P 
83 3826% Screw, 4-40 x 1/4 .. Fillister Head P 
84 1008133 R.H- End Plste Assembly Complete (includes Items %, 78, BS, 86, &8 and 90-93) 
85 2()4325 Bearing. BaJJ CHelical) 
86 1051427 Retainer. Bearing 
87 1055821 Washer 
88 2oi4326 Bearing. Ball CPrint Wheel Shaft) 
89 2015394 Locknut. 1/4-20 Hex P 
90 1007718 Plate, R.H. End 

-
6-12 4/72 . \.. 



Part. 
Hem Numbtll'· -
91 1051217 
92 1008-024 
93 1008025 
94 1091121. 
95 1008359 
96 1008318 
97 1008886 
98 1009599 
99 1007929 

100 1007928 
101 1005814 
102 1009555 
103 1008038 
104 1008040 
105 1055821 
106 1044.52.3 
107 1008104 

108 1007961 
109 1oos103· 
110 4.500314 
111 4.500494 
112 4.500752 
113 10100[16 
114 6004004 

115 1866 
116 1051785 
117 4000111 
118 4.511500 
119 450S388 
120 ·1010078 

-
4/72 
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flGUi==:E 2 RIGHT HAr~o SIDE PLATE 

Bearing, Paper Feed 

Screw 

De~rlpllon 

Spacer (units built in February 1972 and after, specify looso-25 Rev. B) 
Washer, ID 3116" x 1/16·".thick x OD 3/i" 
Screw, 10·32 x 1-118" Hex Head 
Sprocket 
Washer 
Sensor Assembly - Line Count Generator Cinc1udes Hema ~-104) 
P.C. Board Assembly, Sensor (see Figure 5 for assembly details) 
P.C. Board Assembly, Emitter (see Figure S for asr.embly details) 
Nut Plate -
Screw, (-40 . ~· 
Spacer - : -, 
Spacer 
Spacer - · 
Screw, 4.-10 x 3118" 
Nut, Ring 
Disc, Line Sensor 
Spacer 
Connector, 14 Point, Male 
Socket Assembly - Female 
Socket Assembly - Male 
Clutch Assembly (includes Items 1-16, 63-68, 70, 76, 96, 107-109) 
Lockwasher, No. 4 
Washer . 
Terminal 
Screw, Flat Head, 4.-40 x .25 
T;ansistor 
Mounting Kit, Transistor 
Belt Idler Assembly <includes Items SS-41) 

6-13 
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FIGURE 3 l\1AIN CARRIERS 
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Perl 
ftGi"ft Numbar 

1 1008308 

2 4003055 
J 1008281 

4 1000418 
s 1052553 
I 1052542 
7 1052580 
I 1008159 
8 1058956 

10 1059423 
11 34512 
12 1059410 

1009281 
lS 1092125 
14 1010053 

15 4000449 
16 1868 
17 1050617 
18 1044507 
19 1007181 
20 100891."5 
21 4504028 
22 1001104 
2S 1000749 
24 4000233 
25 1052665 
26 1056152 
27 100°'428 
28 1090003 
29 1004330 
30' 1007291 
31 1004547 
32 34512 
3! 2014643 
34 lOOCi.<28 

35 1059382 
36 1059521 
37 1090338 
38 1000768 
39 1059415 

10i0972 

4/72 
.... 

Dc~rlpU~ 

Main Carrier Assembly Complete CS-13, 11, 2:2-2.t, rr, 28, 30, !5, 36, 38-4.%, 55, 69, 75, 
76, 78, 79, 81) 
Roller, Ink (see Options) _ 
Cartridge Ink Roller Assembly Complete £includes Items 4-1) (Cartridge Assem­
bly without Indicator, Order 1000387) 
Pin, Ink Roller 
Cartridge, Ink Roller - Lol'·er 
Spring, Ink Roller 
Pin, Cartridge 
Cartridge, Ink Roller - Upper (Upper Cartridge without Indicator, Order 1052554) 
Spring, Return 
Le\'er Release Bracket Assembly 
S~rew, 8-32 x 318" Binding Head P 
Lever, Retractor (Old Models) 
Lever, Retractor CNew Models) 
Ring, Retaining P 
Print Wheel and Hub Assembly Complete (includes Items 15-17)(see Options for 
international) 
Screw, 4-40 x 112" Pan He.ad ~ -
Washer, Flat, ID 118" x 1132" thick x OD 1/4" P 
Plate, Key 
Lockwasher 
Solenoid Assembly (includes Item 47) 
Residual, Carrier Return Solenoid (not shown) 
Tie Wrap 
Link, Retractor 
Plunger and Housing Assembly Complete Cincludea Items 2S, S7 and 28) 
Washer, ID 3/16" x 1/16" thick x OD 318" 
Spring 
Ring, Retaining P 
Bracket, Spring Anchor 
Screw, E-40 x 114" Fillister Head P 
Spring, Ink Cartridge 
Letter Space Solenoid Assembly Complete (includes Items 31 and 47) 
Rod, Push Assembly 
Screw, 8-32 x 112" Binding Head P 
Nut, S-32 Hex P 
Bushing, Ink Roller 
Main Carrier Casting Assembly 
Screw, Nylon Adjustment 
Spacer (as required) JD 131&4" x 1164" thick x OD 7116" 
Detenl Pawl Assembly 
Bearing Gulde (OJd Models) 
Bearing Guide CNev.· Models) 

' 
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FIGURE 3 MAIN CARRIERS 

....._.... 

Part 
Item Number Oegcrlptlon 

40 1059414 - Stud, Bearing 
41 2014086 Screw, Eccentric 
42 2015290 Nut, Self-Locking P 
43 szgss Screw, 8-32 x 1-112" Fillister Head P 
44 1055205 Ring, Retaining P 
45 1059305 Spacer, ID 11132" > 1154" thick x OD SIB" P 
46 4000186 Spring 
47 4510499 Contact, Receptacle 
48 1052814 Connector, Female 
49 1000329 Spacer, OD l/B" x 45/54"lhick x OD 1/54" P 
50 4001097 Screw, 4-40 x 1-118" Fillisler Head P 

:; 
51 1052792 Connector and, Cable Assembly Complete (includes Items 52-54) 
52 4510946 Pin, Contact 

53 1052813 Connector. Male 
54 1059533 Cable, Flat 
55 3950 Locknut, 1/4-20 Hex P 
56 1003506 Dash Pot Damper Assembly 
57 1050595 Plunger, Dash Pot 
58 1059306 Spacer, ID 17/54" x l/B" thick x OD l" P 
59 1000&84 Nut, Hex P 
60 1001818 Spacer, OD 518" x 15154" thick 
61 1059290 Stud, Dash Pot ....._,,, 
62 1008267 Block Assembly Complete <includes Items 63-65) 
63 1001374 Block, Switch Mounting 
64 4510873 Switch, Reed 
65 1051863 Terminal 
66 4504915 Wire, No. 24 
67 4500240 Sleeving, A!R 
68 4000111 Screw, 4-40 x 1/4" Flat Head P 
69 2021802 Yoke, Print Wheel 
70 1000579 Block, Paper Guide Mounting 
71 1090199 Washer, ID 9154" x 1132" thick x OD 9132" 
72 1091029 Screw. 6-40 x 5116" Fillister Head P 
73 l003G&8 Guide, Front Paper 
74 1057233 Screw, 6-40 x 5/8" Fil!ister Head P 
75 1059808 Stud, Delent 
76 1059830 Spring, Detent Pawl 
77 1059729 Nut, 4-48 Hex <included with Item 79) 
78 4000269 Screw, 8-32 x 1/4" Binding Head P 
79 1004055 Solenoid and Screw Assembly (includes Items 19, 20, 47, 77, 80,) 
80 2011511 Screw, Adjustment {included with Item 79) 
81 1059739 Detent Stud Plate As5embly 

-
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FIGURE 4 PRINT HAMMER AND CARRIER 
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FIGURE 4 PRINT HArlHi.'tER Ar~o CARRlER 
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Part 
Hem N~mb~r 

1 1001719 
2 1052792 
3 10595.!S 

' 4001097 
5 1052818 
I 4510946 
1 10003211 
8 10528lf 
9 4510499 

10 1052514 
11 6002049 
12 1092125 
18 1059415 
lf 2014088 
IS 1059414 
16 4000258 
17 1866 
18 1010728 
19 1001804 
20 2015290 
21 1C52507 
1: )058349 
23 10:,2454 
24 1052424 
25 1001936 
26 10:>2455 
27 1001567 
2{: 1001551 
2!• 1052447 
30 2009962 
31 6004004 
32 2009915 
33 1041198 
34 100861J"..: 
35 1042976 
36 2009948 
37 1050009 
38 1052453 
39 1052~56 

40 2013108 
41 6002940 
42 1001552 
43 2013161 
44 1052769 
45 1000296 . 
46 1010727 
47 ~008078 

4/72 
..... 

OucriptJ.on 
Hammer and Carrier Assembly Complete (includes llema 9-47) 
Connector and Cable Assembly Complete.__1.includes ltem11--S1-S--and~l------- -­
Cable, Flat 
Screw, 4-40 x 1-111" Fillisler Head P 
Connector, Male 
Pin, Contact 
Spacer, ID 111" x 45164" thick x OD 11164" P 
Connector, Female 
Contact, Receptacle . 
Brack~t, Cable Connector 
Screw, 6-32 x 1/4" Fillisler Head P 
Ring, Retaining P · -
Bearing, Hammer Guide 
Stud, Hammer Guide Bearing (eccentric, rear) .. 
Stud, Hammer Guide Bearing (stationary, front> 
Screw, 4-40 x 1/4" Binding Head P 
Washer, ID 1/8" x 1/32" thick x OD 1/4" P 
Washer 
Magnet and Holder Assembly 
Nut, Self-Locking P 
Carrier, Hammer Mounting 
~crew, Hammer Retainer 
Spring, Ham.mer Retainer 
Retainer, Hammer 
Bumper, Impression Control 
Spring, Hammer 
Stud, Paper Guide Mounting 
Gujde, Rear Paper 
Hammer Assembly 
Screw, 4-40 x 7/18" Fillister Head P 
Lockwasber, ID 111" x 1/32" thick x OD 3/16" 
Core, Magnet 
Screw, 5-40 x 1/4" Flat Read 
Hammer Coil Assembly (includes Item 9 and 47) 
Screw, 3-48 x 5/1" Filiister Read <Jmpre~sion Control) 
Hammer Armature Assembly 
Screw and Insert Assembly 
Plate, Mounting 
Spring, Impression Control) 
Pin, Pivot Hammer 
Screw, 4-40 x 1/4" Pan Head P 
Spring, Paper Guide 
Strip, Hammer Magnet (anti-residual> 
Block, Hammer Mounting 
Hammer Assembly Complete Cincludes Items 22-26, 29-41, 43, 44, 46) 
Screw, 4-40 x .31 Long 
Coil, Hammer (available in 1005502 Asse:mbly only - Item 30 
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item 

1 

2 
a 
c 
5 
I 
7 
I 
9 

10 
11 
12 
13 
14-

15 
11 
17 
II 
19 
20 
21 
22 
23 

·34 

21 
2& 
27 
21 
29 

so 
Sl 
!2 
SS 
34 
!5 
36 
37 
sa 
~9 

40 
41 
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FIGURE 6 PAPER GUIDES, EXCAPEr .. ~ENT DRUF;.1 A.ND Tlf\;~ING 

- Part 
Num!>Gr 
1CS1651 

1010759 
04-~1031 

6004012 
1001!31 

0 1008171 
·1~a9 

·~14431 

1051159 
1051294 

0 1050843 
1051337 

0 1051958 
lOS.9 ".82 

ll>{OOO(" 

•1cs1e20 
•1re~11 
0 10516Zl 

lOSE935 
a 4."l00&57 
•1000180··· . 

.. 

*105~ 

'"1052151 
•1cs11sa 
'*1051&54 
•soowu 
*4C>:JCS92 
•10~ 

•1ooss68 
1051&"'....5 

1010750 
lOSSSll 
1051295 
1051"8 
lOlroa'T 
1051417 
:015.!95 
lif.1{932 

m.sa 
1051&88 
1008-!!Z;S 
1CSSE;S2 
~lS~!J 

Ducriptk>n 

L.H. Paper Guide Assembly Complete (includes Items 2., 4-21 and 71) COid 
Mode la) 

L.H. Papei Guide Assembly Complete CNew Models) 
Nut, S-3:Z Hex 
Washer, 9154" x 5116" x 1132" thick 
Guide, Belt, L.H. 
Molded Handle As.sembly 
Cla~p, Shaft · 
Ring, Retaining 
Gulde, Mounting, L.H. 
Guide, Paper, L.H. 
Spacer, 91&4" x 5116" x 3182" thick 
Cover, L.H .• 
Screw, 5/16" Pan Head Self-Tappin1 
Stripper, Paper, L.H. · 
Screw, 2-56 x 114" Filllster Hud 
CI&mp, Drh·e Pulley 
Pulley, Drive 
Hub, Drive Pulley 

· Plate, Support 
Screw, e-32 x 1·1S/S2" F'illister Head _ 
Belt and Link Au.ernbly Complete {includes Items %1 and %3) 

Belt 
Link, Form Feedinl 
Gulde, Belt 
Pin, Sprins 
Spring, Ex~Mlon 
Ring, Ret.a.lnins 
Pln, Hinge 
Holder, Clamp 

! 

R.H. Paper Guide Assembly Complete Oocludes Itemr ~.I, 6, 7, 10, 12, 14-17, 19-28, 
SC-32, Sot, 73, 74, 76-81) COld Models) 
R.H. Paper Guide Assembly Complete (New Models) 
Stripper._Paper, R.H. 
Guide, Paper, R.H. 
Cover, R.H. 
Timing Disc Auembly (includes lterns ~-41 and 52) 
Guide, Mounting, R.H. 
Co;· er, Protectl\•e 
Screw, 4-40 x 18116" Fllli.ster Head 
Wuher, 118" x 5118" x 1/?i" thick 
Sp&cer, Plutlc, 111" x 1/4" x 1/2" long 
Ring, Support 
~heel, Timing, Cht.n.cter Count 
Flyw}",eel, Timing 
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