
MICROPRINTER 
WARRANTY TEID-1S 

SALES & SERVICE CORPORATION '-:c-,. ____________________ ..._ ________ _ 

This Product is warranted on a Rreturn- to-factory" basis against 
defects in workmanship and material under normal and proper use 
in an unmodified conditi on for a period of ninety (90) days from 
date of initial shipment by Centronics. As a condition of this 
warranty, Customer must (i) obtain a Centronics Printer Return 
Authorization Number, (ii) ship the Product transportation 
prepaid, to one of the Centronics repair centers (Hudson, N.B.; 
Costa Mesa, Calif.; Toronto, Canada; Drogheda, Ireland; London, 
England; Frankfurt, Germany; Paris, France; or Milan, Italy) 
designated by Centronics and (iii) include with the returned 
Product a written description of the claimed defect . Transpor
tation charges for the return of Products hereunder to Customer 
shall be paid by Centronics within the fifty (50 ) United States 
and District of Columbia. The warranty outside this designated 
area excludes all costs of shipping, customs clearance and other 
related charges. If Centronics determines that the Product is 
not defecti ve as herein defined, Customer shall pay all costs. of 
handling, repair and transportation. 

Centronics' sole responsibility under the above warranty shall 
be, at its option, to either repair or replace any Product (or 
subassembly) which fails during the warranty period due to 
defects in workmanship and material. All replaced Product (or 
subassemblies ) shall become Centronics property. 

This warranty is not transferable. 

EXCEPT FOR THE EXPRESS WARRANTIES STATED ABOVE, CENTRONICS 
DISCLAIMS ALL WARRANTIES ON PRODUCTS INCLUDING ALL IMPLIED 
WARRANTIES OF MERCH,.NTABILITY AND FITNESS, and the stated 
express warranties are in lieu of all obligations or liabilities 
on the part of CENTRONICS for damage s, including but not limited 
to special, indirect or consequentia~ damages , arising out of or 
in connection with the use of performance of the Products. 
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1 .1 SCOPE 

SECTION 1 

INTRODUCTION 

This manual provides depot level information necessary to maintain, 
repair and troubleshoot the Centronics line of microprinters. Four 
model s are covered as follows: 

Suffix Part No. Description 

P1 / 115V 63013100-5001 115 VAC, Parallel Input 
Pl!/ 230V 63013100-5002 230 VAC, Parallel Input 
S1 / 115V 63013100-5003 115 VAC, Serial Input 
SJ/ 230V 63013100-5004 230 VAC, Serial Input 

For example, a serial printer wired for 115 VAC operation is desig
nated Microprinter S1/ 11SV. An external view of this printer is shown in 
F i gure 1 -1. 

Figure 1-1. MICROPRINTER EXTERNAL VIEW 
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1.2 DESCRIPTION 

Standard features~ the non-illlpact S1 and P1 pr.inters include 
software selectable printing of 5, 10, or 20 characters per inch, software
controlled underl.ining, standard 96 OSASCII character set for upper and 
lower case printing, and an out-of-paper buzzer. Both of the quiet, 
light~ight desk-top un.its are available for either 115 volt or 230 volt 
operation. They pr.int 80 c.haracter lJ..nes at 2.5 lines per second on a 
standard 4-3/ 4" a.Jum1n1 zed roll of pa.per. 

Some of the mic:oprinter's main c.haractariS'CJ.cs .include: 

COMPACr SZZE. The printer md two rolls of print pa.per fit inside a. 
briefcase. 

CNCOMPI.ICATED DESIGN. Al.l. logic elements can be purchased. f:ran any 
electronics supply source. 

EX:ONOMIClL OP~ION. Only consumable item is the pa.per since 
ribborus and toners are net requi.red. 

E:Pncu:m~ OPDATICN. Power consumpt.ion is less than 40 watts during 
printing. 

The print bead contains nine stiff tungsten wire electrodes arranged 
in a. sl.antad ve~ca.l column. The electrodes ride on a..lum.inum-coated 
pa.per in the forward met.ion direct.ion and ua ~ted from. it wben the 
head retu:ns to the ~t. As the !wad. travel.s lett back to the S'Cart 

position, the paper advances =-fifth of an inch. A single motor, 
rotating in one directj,on, initiates a.u. mechanical motion, including 
head motion and pa.per feed. 

When the motor starts, an address c:cun-car is loaded eo the address of 
the first character on the l.ine. The ASCII cede is presented to a ROH that 
generates the d.ot inl!m:ma.ti.on tor that: dlaJ:actar. Characters maasw:ing 
five dots wide by eight dots b.igh are printed by 32 volt pul.ses. Th.is 
causes current to pass !rem the el.ectrodes in the print head to the a..lum.inum
coatad paper, thereby exposing the pe:cmanent .blacJc background.. The printed 
c.haracters, craated by th.Ls d.ischal:ge prin1:ing principle, are impervious to 
light, temperature, and humidity al.lowing the finished printed page to be 
reproduced on any office copying machine. 

The seven-bi'!; · RS-232 serial interlace ( S1 ) uses a OARr and a 
c:ystal. controlled baud rate generator. Parity, number of step bits, and 
one of fifteen baud rates (50 to 9600 baud) are DIP switch se.leceabl.e. 

Included in the int~ace is a 2S6 dlaractar FIFO buffer. Buffer ful.l 
and empty flags are p8%'Dlai1ently set at 192 characters and zero, respectively. 
Buffer fui.l causes a reverse c.hannel. indication ( SA) whl.c:h is transmitted. 
to the sender. Reverse channel high on bu;ffer full is seandard. Reversts 
channel low on buffer full can be jumpered intern.a.ll.y. Although bu.ffer 
full occurs at 192 characters, th.e bu.ffer can hold up to 256 charac-cers 
before losing data. 



1.3 SPECIFICATIONS 

Tables 1-1 through 1-5 list the performance, interface, electrical, 
mechanical, and environmental specifications. 

TABLE 1-1 

PERFORMANCE SPECIFICATIONS 

J5d 
Printing Speed • • • • • • • • • • • • • J.8ff" lines per minute 

Characters Per Line . . . . . . . . . . 

Print Width . . . . . . . . . . . . . . 

Character Structure . . . . . . 

(200 characters per second) 

80, 40 or 20 maximum 
(selectable by input device) 

4 inches maximum ( 102mm) 

Sxa Dot Matrix 
(Ninth dot used only for 
underlining - selectable by 
input device ) 

Vertical Spacing • • •••••••• • • 5 lines per inch 

Horizontal Spacing •• • • • •• • • 5/ 10/ 2 0 characters per inch · 

Print Head Life • • • • • • • • • • 1 million characters 

MI'BF • • • • • • • • • • • 100 hours continuous or 
intermittent operation 

TABLE 1-2 

INrERFACE SPECIFICATIONS 

Parallel Input Connector •• • ••••• 36 Pin Amphenol 57- 40360 
Series (Centronics 31310019) 

Serial I nput Connector ••••• • ••• Standard RS-232 25 Pin Cinch 
DB-25P- 7N 

Code ••• . . . . . . . . . . . . 
Character Set 

Standard tJSASCII-2 

Standard 96 alpha-nume ric 
characters plus 8 control 
codes . ( May be strapped to 
recognize lower case alphas 
as upper case with 64 
printable characters) . 

Character Format ••• • ••••• • •• 7 Serial/ Parallel data bits 

1-3 



TASLl!: 1-2 (Cont'd) 

Printable Transfer Rates 2000 chars/ sec@ 20 char/ inch 
1000 chars/sec @ 10 char/ inch 

500 chars/sec@ 5 char/ inch 

Parallel Cata Input Levels • •••••• 
('l'TI. Ccmpat.ibla) 

Logic O • 0V to a.a Volts 
(Sink 1 mA through 1K Ohm load) 
Logic 1 • 2.4V to s.o Volts 
( Sink SO uA through 1K Ohm load) 

Data Strobe Pulse 
('l"l:I. Ccmpati.hle) 

••••••••••• Logic a• ov t o a.a volts 

output Level.a ••••••••••• 
( 'l'TI. Ccmpati.bla) 

>knowledge 
Busy 
Paper oa.t/Print:ar Susy 

( Sink 1 • S mA through 4 70 Ohm load) 
Logic 1 • 2.4V to s.o Volts 
(Sink_ uA through 470 Ohm load) ,,.., 

• • Logic O • 7 • O ,t Sourc:a 

cgic 1 • 0 .:;; Source 

seri.aJ. Cata Input • • • • • • • • • • • RS-232C Compa.til:lle 

Input Device. Codas 
(Software Con1:.rol) 

Octal. Code A.sell Mnemonic 

07 BEL 
12 LZ 

15 Ol 
16 so 
17 SI 
35 GS 
36 RS 
37 tJS 

Function 

Sounds bw::z:er for 2-3 second.a 
I.n.it.ia.tas printing and moves 
pape.r up one Lina. 
Sama a.a t..P. 
Stops undarl.ining. 
S~s underlining. 
I.n.it.iates 20 char/inch printing. 
I.n.it.iatas 10 char/inch printJ.ng. 
I.n.itatas S char/inch printing. 

E:LEC?lUCAI. SPECIFICATIONS 

Input Voltage Frequency 
Modal P1/11SV, S1/11SV •• 
Modal P1/2JOV, S1/2JOV •• 

Power Requiremanb 

11S VAC, 50/60 Bz 
230 VAC, 50/ 60 Bz 

Non-Printing ••••••••••••• 30 Watts 
Printing • • • • • • • • • • • • • • • 40 Watts 



Fuse Complement •• 

Input AC Supply 

DC Power Supplies 

TABLE 1-3 (Cont'd) 

6 Internal 

• • • • • • • • • 1 Amp ( 115 VAC) or 
1/2 Amp (230 VAC) 

+12V (Motor Drive) • •••• • ••• 2 Amp 
-34V ( Styli Electrodes) ••••••• 1 Amp 
+ SV (TTL Logic) • • •• ( >. • • • 1 2 Amps 
+ 1 2V ( Rom Power) ( 4!I': '-te~• ~ •.f-t:, "I 1 / 2 Amp 
- SV ( Rom Power) • • • • • • • • • • 1/2 Amp 
-12V {I::.,,.. L.~( 9',"'Fh-.;) // J ,4,.,.,-

Drive Motor •••••••••••••• +12 Volt, permanent magnet, 
brush type. Starting surge 
current 3.8 amps; operating 
current 550 mA. 

Styli Electrodes •••••••• • ••• 9 stiff wire tungsten 
electrodes arranged vertically 
in a comb style. A - 34 volt 
pulse discharges through 
each electrode with approxi
mately 12 mA. 

TABLE 1-4 

MECHANICAL SPECIFICATIONS 

Case Construction . . . . . . . . . . . Polycarbonate s-3000 
plastic approved by UL. 

Size ••. •••••••••••••••• 4-1/2"H x 13"W x 10-1/2"0 
(108mm) x (330mm) x (267mm) 

Weight • • ••••••••••••••• 10 lbs. (4.5 kg) 

Electrosensitive Paper 
Composition •• •• ••• 

Width • • • • • • 
Roll Diameter • • 
Core Diameter 

. . . . . . . . 
Length 
Thickness •• 
Finish 

. . . . . . 
Shelf Life 

. . . . . 

. . . . . 

. . . . . . . 
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micron aluminum coat over 
black resin 
4.72" (120mm) 
2.28" (58mm) 
1.00" (25mm) 
131' (40ml - 7860 lines max. 
.0019" ( . 047mm) 
Shiny or matte 
Same as standard computer 
paper when stored in its 
protective plastic bag 
within the specified environ
mental conditions. 



TABLE 1-4 (Cont'd) 

• • • • • • • • • • • Tungsten 
Styl us 
Material. 
Pressure • • • • • • • • • • • • • • • 10 grams/ stylus 

TABLE 1-5 

ENVUCNMENTAL SPECIFICATIONS 

Mi.c:racrinter 

Opera1:ing Temperature . . . . . . . . . 
Storage Temperature • • • • • • • • • • -40°1" to 140°P ( -40°<: to 60°<:) 

Opera1:ing Bumidi.ty • • • • • • • • • • • 10\ to 90\ (no c:ondansati.on) 

Storage Bum.idi.ty .. .. ......... s, to 95\ ( no c:ondansati.on) 

Paper 

Temperature ~ •••••••••• • •• 140p to 1S6°t' ( -10oC to +70oC ) 

Humidity • .. • • • • • • • • • • • • • • 1 o, to 90\ 

1. 4 PAPER ORODING INPORMA!rION 

CD'l'RONICS CA1'A COMPO'rl!:R CO!'G'O~IOH 
Budson, Nev Sampsh.ire 03051 
At-eenti.cm: S&.les Departmen-e 

Ordar QuantJ..ty 

S Rolls· 

Price Per Roll 

10 Rall.s 
25 Rall.s 

so Roll.s & O'p 

Roll Length: 

$2.95 
2.75 
2.so 
1.90 

/3-. f (410-.} A -
Pa.rt Number: 30860005-3002, Shiny Finish 

Roll Len 132' ( 40m) 



1.5 MAINTENANCE PHILOSOPHY 

The basic philosophy of M.icroprinter maintenance is depot repair. 
Whether the service required is warranty or normal repair, the Microprinter 
is serviced at one of Centronics' repair centers (Hudson, New Hampshire; 
Costa Mesa, California; Toronto, Canada; Drogheda, Ireland; London, England; 
Frankfurt, Germany; Paris, France; ·or Milan, Italy). Field service is not 
provided for the Microprinter. 

1.5. 1 Warranty Repairs 

The Microprinter is warranteed for ninety (90) days from date of 
shipment against defects in workmanship and materials. Warranty repair 
will be performed under the stated terms and conditions. Onder warranty 
repair, Centronics customers• expense is limited to freight incurred in 
shipping the unit to a Centronics repair depot. 

1 .s. 2 Normal Reoair 

Repair service will be accomplished at Centronics depots for a flat 
rate charge. In the continental Onited States, this fee is $75.00 per unit 
excluding all transportation charges and any customs or related expense. 

The repair price for each sub-assembly, with the exception of heads is 
15% of the list price of the· sub-assembly ( see Table 1-6). All sub-assemblies 
must be complete; additional charges will be billed for 11U.ssing parts. 
Non-repairable items will be returned to the customer and a $5 . 00 evaluation 
fee will be billed. 

1.5.3 Customer Depots 

Customers with large volume work may choose to establish their own 
repair depots. Centronics• recommended depot spare parts list is for field 
populations of 1ocr to 1,000 units as shown in Table 1-6. Hudson is the 
primary parts source for customers performing their own service. Other 
repair depots serve as back-up parts sources. 

1.5.4 Return Authorization 

Prior to returning a Microprinter for repair, contact Centronics for a 
return authorization number. Warranty is void without this number authorizing 
prepaid shipment. 

1-7 



TABLE 1-6 

RECOHMENOEO DEPor SPARE PARrS 

Centronice Quantity Recommended Hicroprinter 

Oeacription Part Number• Unite Units Units Hodel 
100-250 250-500 501-1000 Pl Pl 81 S1 Unit Price 

115V 230V 115V 230V 

Cabinet Upper Unit 63013107-2001 1 2 4 X X ~ 19.90 

Cabinet Upper Unit 63013107-2002 1 2 4 X X 19.90 

Cabinet Lower Unit (115V) 63013108-2001 1 2 4 X 19.90 

Cabinet Lower Unit (115V) 63013108-2002 1 2 4 X 19.90 

Cabinet Lower Unit (230V) 630 ll 108-2003 1 2 4 X 19. 90 

Cabinet Lower Unit (230V) 63013100-2004 1 . 2 4 X 19.90 

Panel Unit 63013105-5001 1 2 4 X X X X 26.75 

*Transformer Unit (115V) 63013114-5001 1 2 ~ X X X X 92.80 

*Transformer Unit (230V) 63013114-5002 1 2 ~ X X X X 92.80 

*Hain Logic Board 630131 U-4001 2 3 6 X X 350.00 

*Hain Logic Board 63013112-4002 2 l 6 X X 350 . 00 

•serial Logic Board (Rear) 63013240-400 l 2 3 6 X X 116.30 

•serial Logic Board (Front) 63Qll241-4001 2 3 6 X X 128.05 

*Pr int Mechanism 63013116-5001 1 2 4 X X X X 105.05 

Printer Cover 63013117-2001 2 l 4 X X X X 5.00 

Paper Shaft 63013120-2001 1 2 4 X X X X 1.60 

Photo Transistor Unit 6JOU104-200l 2 4 6 X X X X 8.65 

Timing Belt Unit 63013106-2001 2 4 6 X X X )( 4.25 

Pick-up Coil Unit 63013109-1001 1 2 4 X X X X J.55 

Motor Unit 63013111-4001 2 l 6 X X X X 12.15 

Platen unit 63013113-5001 1 2 4 X X X X 6.75 

uead Unit 63013110-5001 4 6 10 X X X X 14.95 

Fuse 0.5 amp (mini) 63013163-1001 10 20 30 X X X X .eo 
Fuse 2 . O amp ( mini) 63013164- 1001 10 20 30 X X X X .55 

Fuse 1 • 0 amp (mini) 63013165-1001 10 20 30 X X X X .25 

Fuse 1.0 amp (115V) 39030020-1001 10 20 30 X X .25 

Fuse 0.5 amp (230V) 39030016-1001 10 20 30 X X .25 

'Repairable Unit■ ) 

Prices are subject to Centronics• normal terms and conditions q sale, F.0.8. Hudson, New 
llampahire. Net 30 days. Prices are subject to change without notice. 
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2.1 UNPACKING 

SECTION 2 

INSTALLATION 

The Microprinter is shipped fully assembled in a cardboard shipping 
carton with the model designation and applicable input voltage stamped on 
the outside of the carton. Check the markings carefully before unpacking. 

NorE: 

PAPER MUST BE ORDERED SEPARATELY. IT IS NC1l' 
SHIPPED INSTALLED IN THE PRINTER. 

Carefully open the shipping carton and remove the contents. It 
contains the following items: 

( 1) Microprinter ( less paper roll ) , 
( 2 ) Owner ' s Manual, 
(3) Styrofoam packing. 

2.2 INSPECTION 

Visually inspect the M.icroprinter for signs of damage received during 
shipment. Notify the common carrier immediately of any discrepancies. 

NorE: 

ANY ATTEMPr TO OPERATE A DAMAGED PRINTER VOIDS 
THE WARRANTY AND MAY CAUSE FURI'BER EXTENSIVE 
DAMAGE. 

2.3 SERIAL INTERFACE 

The two serial interface boards provide internal strapping and DIP 
switch selection of several EIA functions. The printer is shipped with the 
configuration shown in Table 2-1. U changes are required, refer to 
Figures 2-1 and 2-2. Refer to Figure 7-1 to gain access to the interface 
boards. 



SELECTABLE llA PAMMETERS 

Parameter Location As Shipped 

SA tine 
( Reverse Channel) 

Rear Serial Board 
(Figura 2-1) 

Strapped to provide +12 Volts 
( SPACE) on bu£far fu.ll. Idl.e 
condition is -12 Volts (MARK) . 

Baud Rata Rear Serl.al. Board 
(Figura 2-1) 

DIP sw:i.th set for 1200 baud 
operation. 

Character Structure Front Serial. Board 
(Figura 2-2) 

Seven data bits. 
No parity bit. 
One st00 bit. 

NOTES: 

1. OIP SWITCH IS PRESET AT FACTORY 
FOR 1200 BAUD OPERATION. 

2. El TO e3 JUMPER SETS SA UNE HIGH 
ON BUFF!R F\JU. (.AS SHIPf'!O). 

3. El TO El JUMPER SETS SA UNE 
I.OW ON BUFF!R FUU.. 

, 
/ , , , , , ,, 

~j,,' 

1 t S 4 

!!!i -o,,-
, , 

- a---·-

(UGHT AIIIAS INOICAT! ~IT'Ot 
'0SIT10NS ..S ~ AT FACTORY! 

l; - --- ' I ' 

ll'ffalrACt CONN~II JON 

• - - "" ,. - - "" , .. - - .. ·- - - .. ,. - .. -- - .. -- .. - -·- - - OH ·- .. .. .. ,_ - - -- .. - -- - - .. - .. .. -... - - -- - - -

Figure 2-1. REAR s~ INT!:R!'AC: BOARD 
(Selectable Ell Parame1:ers) 

"" .. .. .. -.. .. .. -------



_ __.I _I ______. 
SWITCH NO. 

2 

3 

CONDITION DESIRED 

PARITY Sl:LECTI:O 
NO PARITY 

ONE STOP BIT 
TWO STOP BITS 

SEVEN DATA BITS 
EIGHT DATA BITS 

000 PARITY 
EVEN PARITY 

/ , 
/ 

SWITCH POSITION 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

/ 

/ , 
/ 

"' "' .. ;: ~ ~ ::; 
2 3 + 

~iii 
- OH -

ILIGHT AREAS INDICATI; 
SWITCH POSITIONS AS 
SET AT FACTOAYI 

,, 

NOTE: DIP SWITCH IS PRESET 
AT FACTORY FOR: NO 
PARITY, ONE STOP BIT, 
SEVEN DATA BITS. 

Figure 2-2. FRONT SERIAL INTERFACE BOARD 
(Selectable EIA Parameters ) 

2.4 STANDARD SERIAL INTERFACE CONNECTIONS 

Microprinter S1 is provided with an attached ten-foot serial I / O 
cable terminated with a standard EIA data set connector (Figure 2- 3 ) . For 
normal serial interface requirements, this connector connects to the 
standard EIA connector on the data set. For non-standard connections, the 
EIA connector may be removed and a different connector attached. Interface 
connector pin out information is shown in Table 2 - 2. 

2 .S STANDARD PARALLEL INTERFACE CONNECTIONS 

For the P1 standard parallel interface, connect the 36- pin input device 
connector to the connector at the rear ' of the printer, as shown in Figure 
2-4 . Interface pinouts and relative timing are shown in Figure 2-5. 



Printer 
Connector 

Pin 1 

Pin 3 

Pin 4 

Pin 6 

Pin 7 

Pin 8 

Pin 11 

Pin E 

TABLE 2-2 

SERIAL INTERFACE CONNECTOR PINOOTS 

RS-232 
Data Set Signal 
connector Name 

Pin 1 AA 

Pin 3 BB 

Pin 4 

Pin 6 

Pin 7 

Pin 8 

Pin 11 

Pin 20 

<2>cc 

AB 

SA 

Source 

Printer 

Ca.ta Set 

Printer 

Cata Set 

Printer 

Cata Set 

Printer 

Signal. Description 

Protective Ground 

Received Cata: A-v< 1 ) i.s a 
Mark and a +V is a Space. 
When relea.sed4 th.is line 
should be in the Mark 
condition. 

Requ.est to Send.: Th.is Una 
ia 11eld at •V. 

Data Set Ready: A -v on 
th.is llne prevents the 
printer interface f:=am 
acc:apt.1nq data. 

Signal Ground. 

Cata Carrier Detector: 
A -v on th.is line prevents 
the printer interface from 
accepting data. 

Reverse Channel: Used 
for transmitting printer 
status to the data set. It 
is normally in a Mark ( -v) 
c:011dit.1.on. Whan the buffer 
is fu.l.l ( 192 c:h&ract.ers), 
th.is line gees to a Space 
conc:lit.ion ( +v) um:il the 
printer i.s able to receive 
data again. 

Data. T•rm1nal Ready: ThJ..s 
llne is held at +v. 

All other connector pins are open. 

( 1) +V indicates a voltage greater than +3 Volts. 
-vindicates a voltage less than -3 Volts. 

( 2) These lines are pulJ.ad to the active state by the interlace. They may 
be da-ac:tivated extarni!Ll.iy. 

( J ) !,V f r011t printer • !. 1-ZV. 
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/ 
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l . ~, 
(i) 

\ 
)._ ":\-1'1 

JII04 
AWttfNOL 57~-Jal'IN INf'UT DEVICE 
ICENTRONICS 3131001111 CONNECTOR 

Figure 2- 3 . SERIAL INTERFACE CONNECTIONS 

COVERPUoff 
(PARALLEL INTER,ACE 
CONHf.CTOR LOCATIONI 

~ 
. / 

STANOARO / 
&IA DA TA SET 
CONNECTOR 

Figure 2-4. PARALLEL INTERFACE CONNECTIONS 
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INTERFACE PtNCUT 
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P1~ 2-5. PUII,I,ET, IN':D.!'ACZ PINOC'rS Ga TIIUNG 

LOADING PAPER 

Refer to Pigw:e 2-6 and pedODL the following step•: 

( 1) Place power switch OF!'. 
( 2) RemoV'e printer cover. 
( J) Remave~ap t f:cm printer and insert into paper roll. 
(4) Place sha:f into slots provi.ded in upper ca.bi.net of prinur with 

paper q from bottam. u shewn in Pigura 2-6. 
(5) Feed pape'/ betll9Cl pl.a.tan and fr.ic:t.ion feed roller. ose care n.ot 

to bend paper HllSOr. 

(6) Rotate platen by hand until paper exits bet'W9en platen and print 
head. 

(7) If necessary, grasp the edges of the pa.per and adjust its posit.ion 
to insure a stra.i.ght teed path. 

(8) Replace printer cover. 

Norl!!: 

CBl!!CX TB.A:1' (OMnazm SURF.AC% TOUCRES ME"!AI.. PAPER 
GD'm:es :,'~ END OJ!' PI.A!?EN. GOmES PROVIDE 
GROO'ND CDU:t?I'r TO PAPER SENSOR. 



PAPJ;R . 
SENSOR 

PLATEN 

LOADING PAPER 
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i 
2 •~ INSTALLA'XION CH.E:OCOCT 

( 1 ) 
( 2) 

( 3) 

(4) 

(S ) 

(6) 

( 7) 

( 8) 

(9) 

( 10) 

Plug power cord into AC outl.et (11 5 VAC or 230 VAC as appropriate ) 
Slide POWER switch up and observe that red ON l amp light.s. 
Press Sl!l.EC'r switch to ON (in) position. 
Bold PAPER FEED switch pressed and observe that pa~er feeds and 
head usem.bly moves back and forth. 
Release paper teed switch. Paper feed and head motion should 
stop. Observe alum.in.i.zed paper for presence of faint horizontal 
lines created by the head pressure againSt the nine styli. 
Remove printer cover azid wind paper back onto roll. Note that 
buzzer sounds for 2-3 seconds and red PAPER EMPrY lamp lights u 
paper passes away b:0111. papc senaor. 
Re-load paper (para. 2.7) and note that PAPER EMP'rY lamp goes 
out. 
Relaue Sm.li:Cl' switch to Ol!T (out) position and repeat steps (4) 
through ( 7) • All indic:at.i.ons should be the same. 
On P1 model, check for +5 volts between pi.ns 10 and 20 on 
rear connector J004 (:aosr signal) . Operate SZLEC':r switch on and 
ott and note that s.igna.l i.s present in on posit.ion and absent in 
en pos.ition. 
Uthe printer is- int~ac:ed with a data source, aJ..lcw several 
l..ines to print and exam1 n• the printed paper for quality of 
printing. 
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3. 1 SET-UP PROCEDURES 

SECTION 3 

OPERA1'ION 

(1 ) Load paper into printer as described in paragraph 2.7. 
( 2 ) Plug printer into appropriate AC outlet. ALWAYS USE A 3-WIRE 

GROUNDED OUTLET. 
(3) Connect printer to input device via interface connector, as 

described in Section 2. 
( 4) Set POWER switch on front panel to ON position. 
(5 ) Set SELECT ON/OFF switch on front panel to ON position. This 

de-activates the printer busy line. 
(6 ) Printer is ready to accept data. 

3 .2 CONTROLS AND INDICATORS 

Controls and indicators are located in Figure 3-1 and described in 
Table 3-1 . 

Figure 3-1. CONTROLS AND INDICATORS 



..-- POWER SWITCH, ON/OFF SLICE CONTROL 

POWER LAMP, RED LED LIGHTS TO 
SHOW POWER IS ON. 

PAP!R EMPTY, RED LED UGH'TS WHEN 
PRINTeR RUNS OUT OF PAPER. SUZZ!R 
ALSO SOUNDS FOR TWO SECONDS. 

PAPER T!AR SAR 

PAP!R FUD PUSHBUTTON. LETS YOU 
--- AOVANC! PAPER SEFORI! OR AFTeR 

PRINTING. 

REMOVABLS 
COVER 

SELECT PUSHBUTTON. WHEN PRESSED IN 
TO ON POStTlON, T&U.S PRINT!R YOU 

.__ __ ARE READY TO RECEIVE. IN TI◄E OFF 
POSITION (OUTl PRINTER BUSY UNI! 
IS Al.WAYS ACTIVE ANO CATA CAN• 
NOT ae RECEIVED. 

CCNTIIOI.S 



CONTROL 

POWER Switch: 

POWER Lamp: 

PAPER EMPTY Lamp: 

SELECT ON/OFF Switch: 

PAPER FEED Switch: 

3.3 OPERATING NorES 

TABLE 3-1 

CONTROLS ANO INDICATORS 

FUNCTION 

Turns power on and off in the printer. 

Red LED indicates power is applied to printer. 

Red LED indicates printer is out of paper, 
( approximately 3 lines remaining). When paper 
first runs out, a buzzer sounds for 2 seconds. 
The printer BUSY line activates until paper 
supply is replenished. 

When ON, printer BUSY line to input device is 
inactive. When OFF, line is active. Controls 
data transfe.r to printer. 

Paper continues to advance as long as switch is 
pressed. 

( 1) Always plug printer into a 3-wire grounded outlet. 
(2) Avoid leaving or placing objects on any part of printer. 
( 3 ) Turn power off be£ ore loading paper. 
(4) Autcmatic motor control turns motor off when no data is being 

received. 
(5) Do not subject printer to high· or low temperatures, to sudden 

changes in temperature, to dust or to extreme shock. 
(6) Use only a dry, soft cloth to clean printer surfaces. Do 

not use harsh detergents or chemicals. 
(7) Do not touch print head styli. 
(8) If paper jams, pull head slider away from platen, then remove 

paper and reinsert. Make sure paper does not touch head or 
roller. 

(9) Clean discharge residue from front of mechanism every 3 to 5 
paper rolls. 

(10) Do not turn power off while the print head is in motion. This 
may cause the head to stay on the paper when the power is reapplied. 
If the condition should occur, depress the PAPER FE.ED switch to 
return the head to the normal position. 
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SECTION 4 

THEORY OF OPERATION 

NorE: 

THIS SECTION DESCRIBES THE SERIAL VERSION (S1) 
OF THE MICROPRINTER. FOR PARALLEL VERSIONS 
(P1) , IGNORE ALL REFERENCES TO SERI.AL DATA. 

4. 1 OVERALL OPERATION 

Operation is controlled by a mechanical printer assembly, a main 
electronics pc board with an integral "on board" de power supply and two 
serial interface pc boards that plug into the main pc board. As serial 
data is received, it is accumulated in a 192 character buffer in the 
serial interface. This buffer stores 2-1/2 lines of 80 characters each. 
When the printer is not busy, characters are transferred to an 80 character 
print buffer in the main electronics pc board. Data is accumulated in this 
buffer until a PRINT command is issued. This occurs when a LF character or 
CR character is received or when the buffer contains 80 characters, whichever 
occurs first. The PRINT command initiates operation of the printer assembly. 

The "flying" pt::int head carries the nine vertical styli electrodes 
across the paper to form the required characters. As the "flying" head 
moves from left to right, the electronics "fires" the corresponding styli 
which vaporizes the one micron coating of aluminum from the black background 
of the pape.r. The styli are fired in a Sx9 dot matrix sequence to form the 
appropriate character. For character densities of 20 characters per inch, 
the styli fire 100 times as the head moves one inch ( 5 dots wide x 20 
characters). 

NorE: 

A PAUSE IN THE FIRING EQUIVALENT TO ONE Dor TIME 
OCCURS BETWEEN EACH CHARACTER FOR SPACING. THUS 
120 TL'!E SLors ARE USED FOR EACH LINE OF HEAD 
MOl'ION. 

For 10 characters per inch, the styli fire only SO times: however, they 
remain "on" for twice the duration of the 20 character per inch density. 
This exposes a double size, horizontal line of the black background as the 
head moves. For 5 characters per inch, the styli fire 25 times per inch 
and they remain "on" four times as long as for 20 characters per inch. 
This technique creates short, horizontal lines instead of dots which 
provide elongated characters for 10 and S characters per inch. During 10 
or S characters per inch operation, a pause equivalent to 2 or 4 dot ti.mes, 
respectively, occurs for character spacing. 

When the print head reaches the right margin, a gear mechanism moves 
the paper up one line and the head moves left to the "rest" position. When 
the PRINT command is activated again, the printer operation described above 
continues for the next line of characters. 

4-1 



4.2 MECHANICAL OPE~ION 

The printer assembly ccnsists of a 12 volt motor which drives a 
continuous loop timing belt. The belt is posi.tioned below the pa.per platen 
and moves one continucus revolution horizontally whenever a line is to be 
printed or the paper is advanced. As the belt mcves, it carries the 
attached print head across the platen from left to right and then ri.qht to 
left at a constant speed. Variati.ons in input data rates are accancdated 
by the line buffer in the electronics and changes in character density are 
acccmpli.shed by firing the styli for shorter or longer time periods as 
described pravious.ly. ThJ.s constant speed, in conjunction with perloi:ming 
one complete revolution of the timing !)alt regarciless of the l.ine length to 
be printed cir the num.ber ot paper faeda to be mad&, results in a very 
simple, reliable print mec:.han1 srn .. 

4.2.1 D!AD MO?:IOH 

The print head is mcunted in a holder and connected to the electronics 
with a flexible pc eahle. Two horizontal. rods support the head holder 
assembly. Bead motion operat.1.on is shewn in Pigura 4-1. '?he 12 volt drive 
motor moves a rubber tcothed timing !)alt via nylon gears in a c:.l.ockwi.se 
ctirect.1.on as viewed fram the front. The head holder assembly is peDIAnently 
attached to the t.1Ja.i.ng belt via an I.-shaped slider pin which r:i.des in two 
vertical guides. 

Figure 4-1 shows the met.ion as the head moves f:ra11 the "at rest" 
poait;i.on to the "print" position. As the holder moves to the leftmost 
position, it carr:ies the head along with it. At the left s:i.de, the timing 
bel.t mcve• the slider pin up and around the le.ft gear. Bead motion stops 
during thJ.s trans.1.tion. When the slider pin reaches the top of the le.ft 
gear, bead met.ion to the rigat beqi.na. Thia is the start print posi.tion. 
Printing may continue until the slider pin begins to pasa around the right 
gear. As the s.l.ider pin moves down, the head motion stops mcmanta.rily and 
then mcves left back to the rest position. This process repeats each tjme 
the printar assembly is activated tor printing one l.ine of characters or 
tor paper feed.ing. 
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4.2.2 STYLI OPERATION 

As the· print head moves frcm left to right, the nine vertical. styli 
are energized as requ.ired to fo1:m the characters. Figu.re 4-2 shown the 
sequence for forming upper case characters o, E, and F and for lower case 
characters e, f and g. The character genera.tor in the electronics provides 
drive signals for a Sx9 matrix, that is, S dot:a wide by 9 dots high. The 
ninth stylus is used for underlin.inq o:n.1.y. The eighth stylus is used only 
for lower case characters that have descenders such as g, p and q. All 
other characters and symbols wse only the top seven styl.i. Thus, the most 
wsed characters are formad with a Sx7 m&trix. 

As shown in l'igure 4-2, the head mcves to the right at a constant 
speed while the electroni.c:s fires the appropr.iata styli 5 successive times 
to foi::m one character. For example, to form the upper case c, the top 
sev.n styli fire in the first column posit.ion. For columns 2 and 3, styli. 
1 and 7 fi.ra.. Styl.i. 2 and 6 fire for column ·4 and styli 3, 4, and S firs 
for col.umn s. This sequence of firing the styli S successive times foalS 
the character "t> •. 
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FiVU,. 6. cHARAC'TcR FORMATION 

Figure 4-2• 
CBARAcrER roJ:U,1AT'ION 
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4.2.3 Et.ONG~EC CHARACTERS 

Character density re:fers to the num.ber of characters per inch on the 
printed l.ine. Tlti.s may .be S, 10 or 20 characters per inch (CPI ) • The 
basJ.c 20 CPI s1:%'Ucture is simply "stretched" to occupy more space and 
provide wider characters for emphasis or increased clarity. Figure 4-3 
shows the relationship between 20, 10 and 5 CPI, from top to bottom. The 
time a.llawed for each styli. to fira and vaporize the a.luminum on the paper 
is doubled fer 10 CPI and then doubled again fer 5 CPI. This results in 
tiny l.ines ot a.luminum vaporizing which "stretches" the charac:i::ers as 
shown. 

4.2 . 4 ~IMING PICXIJPS 

An inducti.ve pickup and uaoc.:i.&tad timing wheel. provide "alpha" timing 
pulses for character generat.ion. Th• circumference of the timing wheel. is 
seratad with 36 teeth. It is attached d.ire<:tl.y to the de drive motor. As 
the wheel spins, the inducti.ve pic:kup senses the gap .between adjacent teeth 
and generates an "a.lpha" pulse. Por every inch of ilead mot.ion. 120 a.lpha 
pul.,es occur. !a.ch pulse sets the tim.ing for one column of dots in a 
character for the most dense printing of 20 Cl'I. Sine:• thare are S columns 
per character in the matrix. 100 alpha pulses are u.sed for the character 
fomati0n while the "1Da1n1ng 20 pulses provide one column of spacing 
betwaen the 20 cha:acters. Por lasa dense printing of 10 CPI and 5 CPI. 
ev.ry second or fourth a.lpha pulse ia used., respect.ively. 

Another timing pickup generatas "beta• pulses that ini.t.iat• the once 
per l.ine timing for print..1.1:lq and for st:opping the de drive meter. Th.is in 
an optical p.icJcup c:ons~q ot a Uqht scw:ce and a phototra.ns.urto.r. The 
l.ight beam is .inter:upted l:ly a 90° cam that u poait.i.011ed to a.llow light 
to pass as the ilead moves b:om the S1:art print pas.it.ion ac:ross the page and 
back to the res1: pos.:i.t.ion. Th• drive mctor i.s 51:arted cy the eJ.ectron.ics 
upon receipt of a C:R. or L7 code. a butfar ful.J. conclition or a paper feed 
command. It st:ops when the "beta• signal. ends. 

4.2.S PAPER PEED 

L.ina spac.inq of S l.ines par .inch is provided l:ly a dr.ive mec:han1sm that 
com:rol..s a cam gear. When the head nears the right edge of the paper, the 
c:am. gaar engages a platen drive gear. Th.i.s gear moves "one tooth" as the 
head moves from right to left and back to the rest pout.ion. The platen 
1110ves the paper up 11s• in preparat;i.on for printing the nex1: l.ine. As the 
head mcves from right to left., the uidar .in the hol.dar uaem.bl.y drops down 
( see Pi~• 4-1) • · 'l'hu &c:t.1on lilu the st:yli electrodes away from the 
paper. When the liol.der 1110ves around the left gea: of the timing .belt, the 
slider moves up which a.llowa the electrodes to ride on the paper prior to 
print.inq. Note that all paper teed op.rat.ions requ.ire one full revolu'Cion 
of the timing belt regardless of whether any print.ing is acccmpllshed. 



20 CPI r·1£[··E .... ·' 
10 CPI •.---. E ,:-. c=· L- - L---
5CPI 1 -. ~---- • 

Figure 4 - 3 . ELONGATED CHARACTERS 
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4.3 SERIAL INTERFAC:JI; ELECTRONICS OPEIUaION (See Figure 4-4) 

The serial electronics consists of a front and rear pc board. Both 
boards plug into the main electro?Ucs pc boa.rd. This interface receives 
llA RS-232 serial data and formats it into a 7•bit parallel data for 
inputting to the ma.in el.ect:o?Ucs. It has 14 DIP switch selectable baud 
rates and DIP switch sele~le OARr operation for odd/even parity, number 
of stop bits, no parity and number of data bits. The seria.l interface has 
a 256 character input buffer that allows characters to be stored temporarily 
if the printer is busy. Raad and write ccunters access the input buff er 
and control a. buffer tuii cowiter. Uch tima a character is written into 
the bu.ff er, th• coimter is inc::remmitad. When a. character is read from the 
bu:tfer, the countar is dac:rem.entad. U the data is received faster than it 
can be printed, a bu.tfer tuii condi.t;Lon u reached (192 characters). This 
activates the SA l.J.l1e (buffer ful.1 or reverse channel. sensing line) to the 
input device s.1gn11 l i:a'J it to stop t:=ansm.itting until the input buff er is 
ready to receive. 

4.J.1 Dl!:-SDULllATION 

The aayndu:oncus serial bit stream for each character u converted to 
seven paralJ.al. data bits. Thi.s u &cccmplished by a universal. asynchronous 
rece1ve::-t.ransmittar dup (O"AKr). Data b1ts are presented on the receive 
serial. input line (RSZ) of the tJARr along vith receive clock pulses 
on the ,I<;?_ li.ne. Rei' is obt&i:aed from a. pi:ogr•mrn•hJ e, c:rystal-ccntrolled 
baud ra~ osc11Jator. Its freqwmc:y is set t0 111Atc.b. the input bit rate 
mu.ltiplled by 16, &S shown. in Tabl.e 4-1.- When the OARr detecta a mark-1:0-
space t:=ansition on the RS.I. line, it gates the RCP pulses on. The eighth 
pulse shifts the first .bJ.t (start bit) into the OARr. By a.llowuiq the RO 
pu.L.ses to ran 16 times ta.star than the baud rate and then shifting on the 
eighth pu.1..se, a.ll. serial. bits are sh.i.ftad in near the m.iddl.e of the bit 
time. Th.i.s increases overall. re.lial:lil.1.ty and· decreases fa.lse ala:ms si.nc:e 
input transitions mu.st be present for at lea.st eight cloc:Jc t:imes ' in order 
to be shifted in. The sh.ilting process continues until the .RSJ: l.ine 
returns to the mark condition for at least two bit times. Th.is signals 
receipt of the stop bi.t(s) and gates off the RCP pulses until the next 
start bit is detected. 

'I'he S'l?AZ!, S'l?CP and PAIU!r'!' b1ts are stripped frca the input character 
bit stream and the .. -,,.1n1ng data bits are presented in paral.lal. on the 
output rec:a.ive data l.ines RD 1-7. 'rhe reca.ive data available line (ROA) is 
acti-vated. When .the seven .bJ.t charac:tar u st~ed in the line buffer, an 
RDA reset (RDAR) pulse cla.ars the OARr and prepares it to accept the next 
serial. character • .' Hom.ally storage occurs dm:ing the STARr bit time for 
the next input character. 

'rha input data u :ec:a.ived on the BB line and level converted by an 
EI.A :aceiver. Th.is cha::~• the Ell l.avels o~ approximately +12 volts for a 
logical.Oto 0 vclts and -12 volts for a loqic:a.l 1 to +5 volts to be 
canpati.ble with the TTL logic:. The converted BB data u gated with C~ and 
CC wh.ic:h are pulled up to +5 volts. Carri.er detected (CF) and data sat 
:eady (~ may be left open ( al.ways high) or may be used by the external 
data set to inh.1.bit r-amnunlc:ationa. 
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TABLE 4-1 

BAD'D ~E SELECTION 

DD SWITCH SE'l"rINGS 
(Input Addr•ss) Input OA.Rr Rel' ,. 

Binary Baud Baud Rate X 16 
Cecimal 0 C B A Rate Frequency ( Hz ) 

0 0 0 0 0 so 800 

1 0 0 0 1 75 1,200 

2 0 0 1 0 110 1,760 

3. 0 0 1 1 134.S 2, 152.3 

4 0 1 0 0 150 2,400 

s 0 1 0 1 300 4,800 

6 0 1 1 0 600 9,600 

7 0 1 1 1 1200 192,000 

8 1 0 0 0 1800 288,000 

9 1 0 0 1 2000 320,810 

10 1 0 1 0 2400 384,000 

11 1 0 1 1 3600 576,000 

12 1 1 0 0 4800 768,000 

13 1 1· d 1 7200 1,1s2,ooo 

14 1 1 1 0 9600 1,536,000 



The 4-pole DIP switch associated with the UARl' allows for selection of 
the following input parameters to match the microprinter operation with the 
input device character parameters. 

TABLE 4-2 

UARr DIP SWITCH DEFINITIONS 

Dip Switch Marking UAR'.r Chip Name 
Mnemonic Meaning Mnemonic Meaning 

P1 Parity Inhibit NPB No Parity Bit 

SBS Stop Bits NSB Number of Stop Bits 

WLS Word Lengths NDB Number of Data Bits 

EPE Even Parity Enable POE Parity Odd or Even 

Switch positions are shown in Table 4-3. 

SWITCH 

P1 

SBS 

WLS 

EPE 

TABLE 4-3 

UARr DIP SWITCH POSITIONS 

POSITION 
ON 

Parity Bit 

One Stop Bit 

Seven Data Bits 

Odd Parity 

OFF 

No Parity Bit 

Two Stop Bits 

Eight Data Bits 

Even Parity 

If a parity error is received (RPE) by the UARl', it forces output bits 
1-6 high and bit 7 low (0111111). This replaces the normal output character 
with the code for a question mark. For example, a parity error in the 
character "L" in the word "SELEcr" prints as "SE?ECT". 
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4.3.2 LINE BOFFl!:R OP~ICN 

The 2S6 character Line buffer writes 7-bit parallel data characters 
from the UARr into i ts memory with each R/W pulse it receives at the address 
aatenuned by the input ( write) counter. Initially, bo1:h. the output (read) 
and input (write) counters are reset to zero by MR. They increment indepen
dently as c:haracters are written and read from. memory. The write flip-flop 
sets whenever the UARr has rece.ive data ava.ila.ble ( ROA ) . The read flip-flop 
sets whenever the write flip-flop resets. Setting the write flip-flop 
indicates that a character i.s being stored; there.tore, it must be read out 
from memory into the pr:1.nt buffer on the main e.lectroiuc:s pc board. 

Until. a print ('cmman..t, i.s received. tha read/write sequence is inter
laced in time. '?hat 1.s. a character is writt.m into the lln• buffer and 
then immediata.ly read frail th• llne buffer into the print buffer. When a 
0/LF c:haract~ datectad by the main elactroiucs, the print cycle is 
in.itia.tad and sosr becaiae. act.iv.a. Th.is signa.l keeps the r ead fl.ip-flop 
reset during the time the c:ur:ant line in the print ba.ffer is beinq printed. 
Data received durinq this 400 m1JJ1second print cycle is stored in the li.ne 
b~fer1 however, it cazmot be read into the print buffer until. the print 
buffer is empty 400 111 l J 1 s•ccmds la.tar. 

When BOS!' c;oes ltigh, the read fl.ip-f.lop is enabled aga.in. It resumes 
the reading of data frc:m one buffer to the other. write cycles may again 
be interlaced w1th rsad cycles aa required until a ClV'I.2' character is 
detected agaJ.n and the pr~ cycle resumes. 

The sequence of operationa may be followed a.sing the func:'Ciona.l. bloc.le 
diag:am. Figure 4-4 and the tlming diagram. Pigure 4-5. When the OARl' 
assembles the data b;i.t:s for one character, it acuvates RCA. on. the next 
T1 puJ..se, the W'Rl.TZ flip-f1op sea. Its low Q oatpu-c resets the read 
t1ip-f1cp. At '?1, the RDA f.lag i.s reset by RDAR and simultaneously a R/W 
pulse stores the 7-bit character in the l.ine but:fer at the address selected 
by the input ( write) address counter. The low Q outpu-c of the wr;i.te flip
flop contr=l..s the multiplexer SJ::L l..ine to swi.tch th• wri.ta ccwi'Car outputs 
to the l.ine buffer addreu inputs. It &l.so enables the buffer full counter to 
count ap daring '?2. 

At T2, a al.oc:k pul.se inc:raments the write counter to the next seqwmt.ia.l 
addrasa and also inc:remants the~ avail.ab.le" or ~fer full counter. 
ThJ.s c:amplatas the"writ• c:ycla tor one character. 

'?3 IS t1Sm:I ONLY I!' '?BE READ~ COtJNTDS ARZ TO 
BB RES!!r • Tltl:S OCCO'RS WHEN '?HE BtJn'ER EMPTIES 
ANO CCON'rS COWN TO g. 

The next T9' pulse reset3 the write flip-flop and sets the read 
!lip-flop as long as iiisY is not active and a count of 2S6 is not reached 
frail the buffer full counter. The high Q output of the write flip-flop 
selects the B inputs to the multiplexer which connects the read address 
counter to the Line buffer address inputs. The buffer reads the character 
at that address onto the O~A 1- 7 l.1.nes to the ma.in e.lec,:roiucs pc boa.a. 
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ROA 

WRITE FF 

READ FF 

R/W 

OE SERIALIZE 
CHARACTER .. I••--- N ---..+---N+1-------N+2:------<~---N+3----+----N+4 __ 
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READ AOOR t----------+--------,,-~------..---4------....---+-----
CTR N-1 N N+t N+2 N+J 

Figure 4-5. SERIAL INrERFACE TIMING DIAGRAM 

At T1, a data strobe pulse (DsrA) loads the seven parallel bits into 
the print buffer. At T2, a clock pulse increments the read counter and 
decrements the buffer full counter. This completes the read cycle for one 
character. 

If read and write cycles occur as shown in Figure 4-5, the buffer full 
counter would always increment one count and then decrement one count, 
effectively staying at the same address. This occurs only if data characters 
are continuously transferred from the line buffer to the print buffer. 
Generally this occurs on.ly at very slow input baud rates or when long 
pauses occur between lines of data. 

If data is received by the line buffer while the print buffer is being 
emptied, the buffer full counter receives more up counts than down counts. 
If it reaches 192, the reverse channel line (SA) to the input device is 
activated. It stays active until the 'line buffe.r is empty. This indicates 
that a potential buffer full condition is developing with the possibility 
of losing data. If the input device is not monitoring the SA line or does 
not cease transmitting, the buffer full counter reaches a count of 256 by 
the count up pulses during write. 
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The 256 output ot the bu.ffar full. counter goes high when SELEC'l' A/B is 
low during write. ThJ.s inb.ihits clock pulses to the write address counter 
if additi onal characters are received during buffer full. If RDA goes 
high, the write flip-flop sets1 however, clock pulses to the counter are 
in.hi.hited because 256 is high. A R/W pulse is still generated at T1 wh.ich 
jams any additional characters into the last write address. Any data 
transmitted during this tj,me is esaentia.lly lost. Aa soon as one character 
is read out ot the line butfer, the 256 output of the buffer full. counter 
goes low again and no:mal. read/write operation resumes. 

Uthe read counter ampt.ies the line buffer, a similar condition 
oc:cw:s. Th• 11111 output ot the bu.ffar tull. cowiter goes high. ('rlus 
is th• same Una u the 256 oatp~whi.ch indicates either min or max 
conditions ot the ccuntar). 'rhe 'r2 pul.ae th&t dec::ement:.s the ba.t~f~•~r...:~-':~ 
counter to 1f111 occurs while the READ fl.ip-flop is set. It.s Mg ouput 
gated with the high iffl ouput. At 'r3, a reset pulse clears both address 
counters and the butfer full counter. 'rhi.s de-actj,vates the reverse 
eha:mel line ( SA) • 

TBE MIN/MAX r..mz OOES EC:GH Nr gnSJ!:R OF TWO 
D:i:Fn:Rl!:N'r 'rIMES1 I.J:., WHEN Nr A COON'? O!' 2S6 
CtJR.mG OP OR nr, CCJUNG DOWN. 

Pigare 4-6 ill.uat.ratas the parameters associated with m.&Lvimizicg 
thl:u-put without manitcrinq reverse channel. ( SA) or adding pad charactu.s 
t o f.il.l the print ~er vi.th non-print.ing characters. Reduced thru-put 
occurs when eJ.ther at two concliti.ona exlst: 

< 1) CR/LE characters are r~eJ.ved at a faster rate than the printer 
can accc:mmcdata. 'rhi.s results from very short l..ines or muJ.tiple 
U eharac:tu-s wh.i.ch all.ow the l..ine ~:t er to f il.l.. 

(2) Receiv.d data characters are t.~ansm1-+:ted so slowly that the 
print ~:fer is always waJ;t:.ing for data. 'rh.is causes pauses 
be'CW!Nn printed lines nth a reduc:ticl1 in thru-put. 

Since the printer always raqu.iras 400 m.illi.sec:cnds to ccmpleta one 
cycle ot operation, thru-put is & func1:J.on at the other variables, namely 
input baud rate an~ !low often a print command is issued. once a print 
~anm•nd is rec:uved, the 400 mi.l.l.i.second busy interval begins and da1:a 
transfer f rom the l..ina buf~er to the print ~fu is interrupted. 

The print ccmmand is issued at the end ot each Line ( CR/LF) , thu.s the 
:l!lorter the line, the more otten the print command is i.ssued. 

Aa shown in Figure 4-6, in order to sustain the maxi mum th:u-pu1: of 
2.s lines per minute, line length must be inC%'eased as the baud rate increases. 
InC%'easing l..ine l ength ( character.s per line) does t10t alter the fixed 400 
millis-.conda required for the print cycle. It deC%'eases the freauency 
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of initiating the print cycle. This, ... in turn, all.ows more data to be 
transmitted at a faster rate. If short l.ines a.re received at a fairly fast 
rate ( see Figure 4-6 ) , the print cycle is initiated so often that the line 
buffer overflows. Th.is may be avoided by decreasing the baud rate or by 
adding pa.d characters (non-printing characters, such as NOLL ) to increase 
the apparent Une l ength so that the print cycle is entered at a slower 
rate. 

Figure 4-6 shews that any combinations that fall along the equ;ilibrium 
line resuJ.t in ma.x1mnm thru-put. Eigher .baud rates with fewer characters 
per l.ine cannot be sustained. 'rhe line buffer overflows and data is lost. 
con'Ve%'se.ly, low baud rates nth long lines result in the print buffer 
waitag for characters nth a cor:espond.ing reduc:ti.011 in thru-put. 

'?he followinq &lternatives should be ccnaidered: 

( 1) Selec:t a baud rate vs. charactar per line ccmbination that falls 
&long the equ.:Llj.brj,Ulll line on Pigura 4-6. 

( 2 ) U the number o:f characters par line is wu:iahle, al.ways add pad 
characters to m&Jca the line lenqt.h constant. 

( 3) Tran.sm.it u desi.:ed while mon.i.taring the reverse channel line 
(SA) and inh.ibit transmissions when a buffer full condition is 
immi.nerit. 

4.S MAIN !!UX:T~CS OPERATION 

The main e.lec:t:r0D.1.c:s consists o:f one pc beard containing a l.ine 
buffer, character generator and uscc::1.ated logic: for t..iming and for per
fo%ming control t'uDl:tJ.ons such u bu.z:er operation and paper feed. 'rhe 
m.a:in elec:tronJ.cs nce.ives para.1..l.al. data bi.t3 for each character from the 
serial. intedace al.cnq w.1th •uph&• and •beta• tim:l.ng signals f:r011l the 
printer uaembJ.y. It controJ..s the vo.ltage to the de drive motor and 
tues the styli e.lectrcdes a.a required in response to these input.s. It 
al.so received input ac power and generatu the required de operating 
voltages. 

4 .S .• 1 REC:%IVE OP~IOH ( ~A CWUUM:'.:DS) 

'iihen the mic:oprintc i.s in.1.t.ially em:ned 011, a power on resat (POR) 
pulse el.ears all. tl..ip-tlcpa and counters. 'rh.1.s automatic:al.ly sets the 
printer fo~ c:p.1, operat.1O11. Operat.ion i.s ini.tiatad whenever a data 
strobe A ( OS'rA) pulse i.s nceJ.ved frcm the ser.ial intedace. Th.is pulse 
simnltaneously fires a three m.ic:ro■econd ac:Jcnowledge one shot (ACX) and 
l oads the 7-bi.t ASCll input data word into an a-bit by 256 word random 
access memory ( RAM). I~ the ASCll word 1.s not a control c:ha.ractar, om 
generates a data st=o.be (Dm) pula md a read/write pulse ( R/W) . R/W 
loads the word ato address zero of the s-b.1t by 256 word random access 
mem0:Z..LRAM>. Z!::2!, are loaded into the control code RAM. At the end of 
the CSTA pulse, Dsnt increments the address counter to one. Loading of the 
line buffer data RAM continues anti.l 81 characters are rece~ved or a 
carriage retl:lrn CCR) or line feed ( Ll' ) c011trol character is received. 



-r 
s 

4-17/ 4 - 18 

-.. .• ,. 
0 . 
;; , . . ,: 
-0 
> • 0 



Curing POR or loa.J. data LOADD, the 256 count address counter is preset 
to decimal 175. I.f 81 c:haractars are received prior to a CR or LE, the 
counter generates a CARRY signa.l. If a CR or LF is received before the 
line buffer receives the 81st character, the 7-bit ASCIJ: c0de for the CR/LF 
character is loaded into the data RAM and a special bit flags that character 
u the end of l.ine character (TB fun). This eighth bit is wsed to end the 
print sequence when the line of data is read out of the RAM. 

P!ither the CR or LF control function (CON? fun), or the c~ signa.l 
fran the addrua c0W1tar triggers a two microsecond one shot. Its LOADD 
OU'CpUt pulse presets the address counter to decimal 17S in preparation for 
printi.nq the line of data in the RAM and sets the PRmr m flip-flop to 
enable the c:olumn c:ountar for the character generator read only~ 
(RCM). It al.so fires a. 1.5 second motor dri~ one shot as long as SOSY 
i.s not active. Thu establ..i.9h.es the conditions to print one line of data. 
That i.s: 

(1) cc drive meter ia on. 
(2) ROM column ccwrter is enabled. 
( 3 ) RAM addreaa counter i.s at 175. 

The operation for control characters (excluding LE, CR and SEX.) wsas 
a. 4 bit by 256 word RAM to store functions aaaociatad with eac:h printed 
da.ta character. '?heae functions are: 

ASCll CircU.i.t 
Octa.l Code Mnemonic Mnemonic !'unction 

-16 so . OJ:. Stop Ondarl.ini.ng 
17 sz m:. Start O'ndarl.ini.ng 
JS GS w Star,: 20 CPI 
36 RS cw Start 10 CPI 
37 O'S CDW Start s CPJ: 

Th•- control. cha:rac:ters are decoded f%'011l the 7-bit ASCII input aa 
received a.ud a.re stored in a. latch reaerv.d for eac:h coda. Note that thev -are net stored in the RAM until the riext data character is received. OSTR 
and R/W are riot generated for these control characters. SUbaaquent data 
characters are loaded into the data. RAM and the uaoc:iatad ccnuol coda is 
stored in the central. code RAM at the same address. For example, il f i ve 
successive charactars require under11niD'3' and are to ~rinted at 10 CPI, 
the m:. and cw latches remai.n set !or fi.ve succesaiva DSTA pulses. When t:he 
characters are read out~ the RAM's during the print cycle, the COJ:responding 
control coda bits ca.use the characters to be undarlJ..ned and printed at 10 
CPI. '?he u.se of dual. RAM' s allows three pieces ~ in.fo:ma.tion to be stored 
for eac:h address. These ara ; 

( 1) The character to be printed, 
(2 ) The relative density~ the line, 
( 3 ) Whether the character should be underlined. 

Ontil a contro.l code i.s cancel.led by the input device, the latch 
remains set and a.l..l su.bs~ characters are .flagged with that code. 



4.5.3 stJCESSIVE CR CONTROL CODES 

Printer operation is inhibited if successive CR codes are received. 
This is accomplished by the circuit shown in Figure 4-8. Unless at least 
one data character is received between CR codes, the CR is ignored. At 
POR, flip-flop 2D resets and its Q output goes low. This inhibits NANO 
gate 2A until a data character is l~d. Data characters may be distin
guished from control characters by DSTR~ch increments the address 
counter for data characters only. The DSTR pulse sets flip-flop 2D, 
its Q output goes high and any subsequent CR code enables gates 2A, 2B 
and 2c. 

NO?E: 

R10, R13 AND CO ARE DECODED BITS CORRES
PONDING TO CR AND LF. 

r-----CRILFCONNECTOR ----, 
I 
I 
I 
I 

D 

CoAlm 
------tT 
I 

I 
I 

DSTR 

PR 

FF 
20 

POR 

CR a ..,_ __ __,,------... 

CO · R13•CR 
CO · R10-LF 

10---ci--, 

I 
I 
I 
I 
I 
I 
I L ______________ J 

Figure 4-8. CR INHIBIT SIMPLIFIED SCHEMATIC 
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TB fun is gat:ed w~th DSTA ( see Figura 4-7) ~erate R/W and CONT 
fun. CONT fun presets the address counter via I.OADO which also t oggles 
flip-flop 2D to the reset state (Q I.ow) . ~ inhibits CR detection again 
until another data character is loaded by DSTR, as described previously . • 

Multiple I.E cod.as are not inhibited. This provides for remote paper 
feed. 

4.6 PllNTmG OP~ION 

One line of data 1a printed by the nine styl i as the print head 
attached to th• tjming belt m&lce• one complete revolution. Operation i.s 
initiAted u dasc:il)ed previously when CON'.r fun i.s detected. more than 80 
c:ha:acters are received or the paper feed (Pl!'} switch is pressed. 

Th• motor drive signal. fires a 1.s second one shot wiucb turns on the 
de drive meter. N'o:mally, the one shot is ciearad when the •beta" timi.ng 
signal. ends approximatal.y O .4 seconds later. I.t, f or any reason. the 
•bau" signal. dcea 110t seep the motor, dama.qe is prevented by forcing the 
m.otor to shut of~ when the one shot runs down. 

With the PRINT EN flip-flop set and the RAH address counter preset to 
the address of the first character ( 175 decimal) , the print c::yc:J.a begins. 
As the drive 1110t0%' tm:ns the t.iming belt, "alpha" pul.ses are received 
immediatuy frcm the i:a.duc:t:1.ve pick-up i:a. the pr.inter u the head assembly 
moves from. the •nst pout.ion" around the l ~t pul.ley. Alpha. pul.ses occur 
at approximately 10 kHz,. however, they are gated of~ until the head is 
positioned at the ~irst print pos.itJ.on. ThJ.:J is date::mi.ned by the 90° 
cam and phototrans.i.stor that generates the '"beta• s.i9Ual. When '"beta" gees 
h.iqb, the •alpha" pulses a.re gated to the character dan.s.ity contro.l circuits 
and the print phaae begin. 

4.6.1 RCM PROORAM 

The character genera.tor ROM 1.s programmed to provide the m&trix 
required to fol:Dl the characters ~ined by the input ASCll coda. Eac.h. 
c::hAractar oc:cup.i.es e.ig:ht memory locations. 'rhe first address loc:atJ.on 
contains the data f or column t. 'rhe lut address~ each character group 
contains data for column. 7 • Cata bits for col.umns g, 6 and 7 al.ways 
contain all. logi.c:al 1 ' s. 

NorE: 

A LOGIC& g IN MEMCRr CAOSZS A srn.us TO n:m:. 

Column i provides inter-chal:actar spacing. C0lumns 1-s provide the 
pulses to form the printed ch&ractar. Columns 6 and 7 are not used. 

Fi gure 4-9 shews t.!le rel.ationships for a lower case •y•. The ASCII 
code at the NJM address input is 171 octal. The ROM decodes this as 030 
decimal and outputs the data for column g. 'rhis is always a.l.l logical. 1 's 
(hexadecimal coda FF) wtu.c:h prevents the scylJ. from firing and provide.a 
space between adjacent characters. Tbe column ccuntar ( see Figure 4-7) 
.increments the ROM address to 3 1, 3 :Z , 3.3, 34. and JS while Che ccrraspond.ing 



data bits fire the styli to form the lower case "y". At a count of 36, the 
column counter immediately resets to 1 and the next ASCII character from 
the RAM is presented to the ROM. 

ADDRESS 
(DECIMAL) 

UI 
131 
132 
133 
134 
us 
136 

No1a: Pr--=- of a dot • logjc:a 0 
Ablencl of a dot • logical 1 

MSB LSB 
DATA (HEXI 8 7 6 5 4 3 2 l - PIN# t BITS 5-3 j 
~ F F 

6 3 
5 F 
5 F 
8 3 
F F 
F F 
F F 

t BITS 1-4 

,--,-...,.....,.:~-----cOLUMN I 
•-+---+---H~---+-~ -coLUMN 1 
•-+--H-1-+-+-l -coLUMN 2 
•-+---1-+--l~+-+-~-cOLUMN 3 
H-----~Ma-+-~ -coLUMN 4 
1---,....-+--+-+-I---+-~ - COLUMN 5 ---------1 -COLUMN 6 

______,- COLUMN 7 

I 
V• ASCII OCTAL CODE 171 

NOTE: 
CHARACTER ROTAT£0 90° 
TO AVOID CONFUSION. 

FillUN F. ROM CONTENTS FOR "Y" 

Figure 4-9. ROM CHARACTER FORMATION 

4.6.2 PRINT CONrROL TIMING 

___ Figure 4 - 10 shows the timing relationships during the print cycle. 
LOADO is a two micros econd puls e that occurs coincident with the motor 
drive pulse. It s e ts the P!UN EN flip-flop and presets the RAM address 
counter to 175 decimal, the first address used during receive. The ROM 
input at that time is the first ASCII character received for that line. 
The output to the styli drivers is FF ( Hex) which keeps them turned off. 
When PRINT ST.ARI' (beta) is received, it gates the ftalpha" pulses to the 
character density control circuits. Depending on which of the three inputs 
i s active, clock pulses at 2.s kHz, 5 kHz or 10 kHz ll'e applied to the 
column counter for line densities of S, 10 or 20 CPI respectively. The 
f irst five c lock pulses increment the count~r to access ROM addresses 1, 2, 
3, 4 and S. The stored character is printed as the head continues to 
move. At the decoded count of 5 , a strobe out ( STROUT ) pulse increments 
t h e RAM address counter to one. This occurs on the rising edge of the 
pulse which i s coinciden~ with the decoded count of six. This resets the 
column counter to 1 and the process repeats for character two. 
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VMOTOA 

::DRESS ----,,a---...---,-71-------i 171 

ROM IHl'UT ....,,..._ ... 0tA_A_1_-+ __ 0tA __ A_...2_-!--__ ~ OFF 

C0LUMHCTR I I 2 3 4 5 Ml 1 2 3 4 5 Ml 1 2 
---------, ........................... 1----i 

1 234560 I 

I I AllktstXRf 
(8) i------------u- ..,_ ____________________ J 

STROUT 

STYU OFF I 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

,.._G. l'fllNTTIMING DIAGRAM (CINUII CPI UNat 

Figure 4-10. Pitmr '?DUNG O~ 

When the 80th c:narac:ter posit.ion on the paper is reached, the drive 
belt mcves the lulad slider pin down and u-ound the right pull.ay. This 
action moves the head styl.i away trcm tha paper and prevents addit.ional 
printing. Since the aAM iilput ba:ffer u al.l.cwed to store onl.y 80 characters, 
it u always empty &t th.is point. 

Tl! fun bacanes 4ct.ive &t th• and o1! th• line in the RAM ~:far. It ia 
gated with the high output o1! the PR.IN'l m flJ.p-flap to generate another 
I.OACD pulse. '1'hu pulae presets the RAM address c0W1tar back to 175 and 
toggles the PIUN'r _EN flip-flap to the nset state. Its low Q output holds 
the ROM column counter reset until the next print c:ycle is iniil&ted. 

•'Beta• rema1ns high unt.il the head rest posl.t.i.on is reached a.t which 
time the phot."1:ransutor turns off. •up~• pul..ses gated through prior to 
the end of "beta" have no effect since the co.lumn counter is hel.d reset and 
the =yli are unabl.e to expose the paper becawse they are withdrawn. When 
"beta• ends, it clears the meter drive one shot which stops the motor with 
the head at the rest pos:i.t.ion. It ~o resets the BOSY flip-flap wh.ich 
signals the serl.al int~ace or input device that the print buffer is 
empty and ready ta receive the next line of data. 
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GENERATOR ROM 

0 

CPI CONTROL INPUTB RATE 
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10 ow a12 (5Khzl 
5 oow a /4 (2.5 Kh~I 

11 w ow 
DOW 

F..-H. CHARACTER DENSITY CONTROL a COLUMN COUNTER SCHEMATIC DIAGRAM 

Figure 4-11 . CHARACTER DENSITY CONTROL 
SIMPLIFIED SCHEMATIC DIAGRAM 

4. 6. 3 CHARACTER DENSITY CONTROL 

Figure 4-11 shows the logic circuits for controlling character density. 
When the print cycle is initiated, LOAOO clears J-K flip-flop SC and PRINT 
EN goes high which releases binary counter SF frcm the reset state. 

As the drive motor moves the timing belt, "alpha" pulses are received 
from the inductive pick-up. These 10 kHz pulses are used directly to clock 
INPUT B of counter SF for 20 CPI ope.ration or they are divided to 5 kHz by 
flip-flop SC for 1-0 CPI or to 2 .S kHz by flip-flop SC and the top J-K 
flip-flop on counter SF. The divide process is selected by one of the 
three 4C NANO gates that is enab1ed by the W, cw or DOW output of the 
control code latches (see Figure 4-7 ) . The enabled gate receives the 
corresponding "alpha" clock pulses which increment three-stage binary 
counter SF via INPUT a. The B, C and D outputs increment binarily to 
access the five sequential data addresses in the character generator ROM. 
When the counter increments to a count of 6 (CT6) , it immediately resets to 
~ and the process starts over for the next character. Each data character 
has one of the three density codes associated with it stored in the control 
code RAM. 
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4.6.4 MISCELLANEOUS OP~IONS 

The BUSY signal. is ac:t.ive whenever: 

( 1) '?he BUSY flip-flop i s set. 
(2) A paper empty ( PE) signal is present. 
( 3) '?he paper feed (PP) switch is pressed. 
( 4 ) SEI.Eel! swi td:l is out ( deselected) • 

PF keeps the meter drive one shot output h.igh aa long as it i.s pressed. 
'?hJ.s keep• the drive bel.t moving continuously wtuch provides a paper feed 
each time the head paa-• around the right pulley. During this tme, the 
input bu:der RAM output stays~~ sine:• the ROM c:0.l.umn counter is held 
reset and can.net. generate S'rRCX1?' pul.ses. In 3dditi.on, the PR.IN'? EN flip-flop 
can.net. set until CON'? fun is detected at the input. Thus, printing is 
1nb1h1~ad during PF. 

Whan a am:. c:ode is raca.ived or a paper empty (PE) si gna.l i.s present 
during •beta.• t.ime, a buzzer is soundad for two seccn.ds to alert the 
operator. m:t. is decoded frcm the 7-bit ASCll input. It triggers a two 
second one shot wtuc:h gates the output~ a 1600 11% oscillator to the 
buzzer. The P:B sic;nai al.so fires the on.a shot and lights a fr0D.t panel 
r.m. 



5.1 TOOLS 

SECTION 5 

MAINTENANCE 

Tools and materials required for maintenance of the Microprinter are 
listed in Table s-1. 

Tool 

Screwdriver 
Screwdriver 
Box End Wrench 
Bex Wrench 

TABLE 5-1 

TOOLS REQUIRED 

Retaining Ring Holder 
Retaining Ring Holder 
Retaining Ring Holder 
Retaining Ring Holder 
Soldering Iron 
Pliers 
Pliers 
Silicon Grease 
Feeler Gauge 
Loctite 
Abrasive Paper 

5.2 PREVENTIVE MAINTENANCE 

Size/Type 

Flat Blade 
Phillips Head 
7.0mm 
1.5mm 
2.0mm 
2.5mm 
3.0mm 
4.0mm 
10 Watt 
cutting 
Needle Nose O 
ICS-64 (Centronics 300500~- 0001) 
.2mm 
Or Equivalent 
supplied with Printer 

Routine preventive maintenance should be performed at scheduled 
intervals to insure satisfactory performance. Maintenance consists of 
lubrication, head alignment and printer cleaning. 

5.3 LUBRICATION 

To insure normal printer operation, silicon grease KS- 64 or equivalent 
should be applied to the items shown in Figure 5-1 at the recommended 
intervals. 

5.4 HEAD ALIGNMENl' (Figure 5-2) 

This pr ocedure should be performed at regular intervals to correct the 
effects of normal head wear. The styli which expose the aluminum coated 
paper are not used equally since the bottom two are used only for lower 
case characters with descenders (8th styli) and for widerlining (9th 
styli) . As a result, styli 1-'7 erode slightly more than 8 & 9 . After 
repeated use, they rest further away from the paper than normal causing 
less aluminum to be exposed with correspondingly fainter characters. This 
procedure removes a tiny amount of tungsten carbide from the 8th and 9th 
electrodes which allows all styli to rest evenly on the aluminum coating 
with the correct force for forming high quality characters. 
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ITEM PROCEDURE 

l. CAM GEAR 

2. SLIDER 

3. HEAD ASSEMBLY 

Fi.gur• 5-1 • I.OlUU:CA'rION CBARr 

s-2 

Apply .5 gram of grease 
on all contact surfaces. 

Apply .2 gram of grease 
to slider guide edges. 

Apply .1 gram of grease 
to beveled surface of 
head assembly where 
slider rides . 



Figure 5-2. HEAD SANDING 

Material Required: Sheet of fine abrasive paper (supplied with printer). 

Procedure: (1) Remove paper roll from printer. 
( 2) Place POWER switch on. 
(3) Make sure SELECT switch is in the out position (deselected). 
(4) Insert abrasive paper sheet into printer with the abrasive 

side facing down in the same manner as paper is loaded. 
(S) Hold PAPER FEm switch down until abrasive sheet finishes 

feeding through the printer. 
( 6 ) Repeat steps (4) and (5). 
(7) Remove abrasive sheet and insert paper roll. 
(8) Place POWER switch off. 

Maintenance Interval: This procedure should be performed after 20 rolls of 
paper are used or as required. 

S.S CLEANING 

Visually inspect the printer assembly for accumulation of aluminum 
dregs. Clean periodically with soft bristled brush to prevent dust build-up 
on greased parts. 
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5.6 TROtrat.ESH00rING 
l 

Refer to Table 5-,t to help isolate maliunctions to a replaceable part 
or for c:orrecu.ve adjustment procedures. 

I 
TABLE s-A 

TROom:.ESHoorING CRARr 

'rrouhle Prooable Cause Remedy 

1. Racmced printing a.. 'ri.m.ing be.lt too a.. Set drive meter 
speed ("'Cfflb~ with tight current to SSOma. 
ac.isy operation. by l00aen.ing screw 

011 pulley sha:ft. 
(Figure 7-5, Vi ew B) 

b. Motor gear and b. t.ooaen motor bracket 
gaar B too tightly and adjust for c:cr-
meshed. rect mesh. (Figure 7-4). 

2. P la.tan ll.ne feeds a. •Alpha• pul.se am- a. Refer to adjUS'1:laellt.s 
mt haad dcu not plltude too low. sect.icm and set pul.se 
prin'C. tor 2 vc.lts p/p 

min:imam. 
b. "11eta • pu.l.se b. Chec:Jc/replace incan-

problem. descent lamp or photo-
t=ansi9tor. Chee.kl 
adjust oulse t.im.ing. 

3. Hri:it inoperative. a. Paper empty senaor a. Chac:k phys.ical. c:cntac:1: 
c:auai.nq c:onti.nucua l:letween c:opper senaor 
"mJ'sr• c:ondit.1011. and paper. Check 

el.ec:tricaJ. c:onti.nuity 
to ground through 
paper gw.des. Replace 
sensor. 

b. Drive motor b. Chac.lc/replaca motor. 
failare 

4. Character <li.91:ort.ion, Print bead adjust- Replace head. 
dot sh.a.ding or skewi:ig. ment. 

s. I..iqh.t printing. a. Paper res.1.-tance a. Replace paper roll. 
t.co hJ.gh ( mare than 
4 ob:UI). 

b. Styli discharge b. Check drivers on m&in 
vol.tage t00 low. pc: board for -33 volt 

to -36 volt oulses. 
6. Dark print.ing a.. Paper res.1.stance a.. Replace paper roll. 

too low (less than 
1 o.bm). 

b. StyU di.sc:hal:ga b. Chec:Jc/replace drivers 
voltage erratic. on ma.in oc board. 



Trouble 

7. Erratic -printing with 
secondary discharges. 

a. Paper feeds crooked. 

( 
TABLE 5-A (Cont.) 

TROUBLESHOGrING CHARI' 

Probable Cause 

a. Insufficient pres
sure between paper 
and pl.aten. 

b. Paper dust sticks 
to paper roller. 

a. Two paper guides not 
evenly adjusted. 

b. Paper inserted 
crooked. 

9. Printing margin shifts "Beta" timing 
right or left. erratic. 

10. Buzzer rings when 
paper is inserted. 

11. Printer completely 
inoperative in local 
and remote. 

Paper sensor pressure 
too low. 

One or more power sup
ply outputs missing. 
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Remedy 

a. Adjust paper roller 
at bottom center of 
platen to 600-800 grams 
by moving sliding 
bracket. 

b. Clean roller. 

a. Check/adjust paper 
gui<J:!s to 25-50 grams. 

b. Re-~ead paper. 

Check/adjust "beta" disk. 

Check electrical continuity 
from chassis ground to 
sensor. Adjust sensor 
pressure to 50 grams as 
reauired. 
Refer to Figure 5-3 and 
check all fuses. 
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6.1 SCOPE 

SECTION 6 

AD.JU srMENr S 

Adjustment procedures should be performed whenever an affected 
printer part is replaced or to correct .improper operation. Adjustments are 
provided for paper feed, alpha timing pulses and beta timing pulses. Check 
the adjustment parameters before proceeding with the adjustment to be sure 
it is necessary. 

PAPER FEED ADJUsrMENT ( See Figure 6-1) 

Performing the following procedure insures that the platen begins to 
feed up one line ( 1/ 5" ) when the slider pin is at the very bottom position 
around the right pulley. This insures that the head is fully withdrawn and 
that sufficient time is available to complete the line feed before the 
motor shuts off. 

( 1) 

( 2) 

( 3) 

Loosen two set screws on gear B shaft. 
Turn gear B by hand to the right until red alignment dot on cam 
gear is at top position. 
Hold gear Bin position and slide bottom of timing belt to the 
left until right pulley is positioned as shown in Figure 6-1. 

CAUTION 

DO Nor MOVE Bar?OM OF TIMING BELT TO THE RIGlfI'. 
DAMAGE TO THE EiEAD AND PLATEN MAY RESULT • 

( 4 ) Tighten two set screws on gear B shaft. 
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GEAR "A" 

CAM 

AED AUGNMENT OCT 

~ 

---·· 
TIMING BELT 

C/L 
MOUNTING Pl.AT! 

---------FRONT VIEW---------

Figure 6-1. P!UN'rZR "HOMS• POSI'?::tON 



_"'4...,_0, 1-0.3 mm. (CLEARANCE) 

MOUNTING .. u-
BRACKET 

~-- RETAINING 
5" SCREW 

FRONT VIEW 
(IWlind Platanl 

PRINTER 
BASE 

Figure 6-2. "ALPHA" PULSE TIMING ADJUSTMENT 

6.3 ALPHA SIGNAL ADJUSTMENT (See Figure 6-2) 

Performing this procedure insures that the output alpha signal amplitude 
is more than 2 volts p/p. This is accomplished by checking the physical 
distance between the teeth o n the pulse gear and the inductive pick-up. 

( 1) Remove printer assembly from upper cabinet. 
(2) Loosen the retaining screw securing the pick-up coil mounting 

bracket to the printer base. 
(3) Place a O .2mm feeler gauge bet:;,ieen the pulse gear and the inductive 

pick-up and adjust clearance for O .1mm to O .3mm. 
(4) Tighten ·retaining screw. 
(5) Connect an oscilloscope across the inductive pick-up (orange and 

brown leads with slip-on connectors). 

CAUTION 

TURN THE PlJLSE GE.AR BY HAND AND CONFIRM THAT 
THERE IS NO CONl'ACT BETWEEN THE PICK-UP AND 
THE GEAR. 
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(6) Energize the pr.inter and hold the PAPER FEED switch pressed 
down. I"' 

(7) Observe a 10 le Hz pulse train with a minimum amplitude ot 2 volts 
p/p. "" 

( 8 ) Replace printer assembly. 

6.4 BE'l'A SIGNAL ADJUSTMENT ( See Figure 6-3) 

Perfoi:ming these proc:11dures sets the start print position on the paper 
between 9mm and 12mm fr0m the left edge of the paper. 

( 1 ) Print a sample page and maasw:e the dist.ance from the le.ft edge 
at the paper to th• fi.:st printed character. 

(2) U adjustment is neceaaary, remove printer assembly fr0m cabinet. 
( 3) Loosen the two set screw• secuing the disk to the mounting 

bracket. 
(4 ) Move the d1.ak clockwise slightly to decrease the margin (B in 

I!'igur■ 6-3) or cOWltercloc:kwise to increase (A in Figure 6-3). 
ROtati.011 is u viewed from the rear. 

(S) '?j,ghten set screws and repeat steps (1) thrQUgh 4) as required to 
obta.i.D. the correct margin. 

(6 ) Replace printer asaam.bly. 

MOUNTING 
SRACXET 

PANR EDGa--.. 

OE~IAS.E 
MARGIN 

A 

___,,,;r 

J..:19, 1-DaS Pa "1:M.l'ffE 

INCl'IE.I\SI 
MARGIN 

SO,.!WW ~ ~ ~I 
G..LNllffl!2) 011:UZJ...S 

I.NIGL.lNDIG 
.c'U.L. UIC 8l.fl'"3r 
~ l..lllaS l'IDt rNOf 
sc a••c:u s.r 
~HZ, ~YAC 

'- Rf.Ell a..._.._. 
'- e llCH PftlHT WIDTH 

Figure 6-3. ~ETA• PULSE '?IM.ING AO.J'USTMEN'l' 



SEC'l'ION 7 

REMOVAL/REPLACEMENT PROCEDCJRES 

7.1 SCOPE 

This section contains procedures for removing and replacing the 
following parts: 

( 1) Head Unit 
(2) Printer Assembly 
(3) Motor Onit 
(4) Timing Belt 

7.2 BEAD UNIT REPLACEMENT 

This part may be replaced by separating the upper cabinet from the 
lower cabinet and then removing the head unit with its attached pc cable 
and connector. Proceed as follows: 

( 1) Refer to Figure 7-1. Remove the two screws from the bottom 
cabinet and the three screws from the rear of the top cabinet. 
Retain hardware. 

(2) Refer to Figuer 7-2. Rest the upper cabinet on the bottom 
cabinet. It is not necessary to remove any connectors except for 
the head unit connector (POOS) on the main pc board. 

(3) Follow steps 1-3 of Figure 7-2 and remove the head unit. 

CAIJTION 

THE PC RIBBON CABLE IS GLUED TO THE BOl'TOM OF 
TOP CABINET. CAREFULLY PULL THE CABLE FREE 
FROM THE CABINET. 

(4) Head unit replacement is done in the reverse order of removal. 
Ose care to install DIP connector POOS correctly. 

(5) Glue the pc ribbon cable to the cabinet and re-assembly the upper 
and lower cabinets with the hardware removed in step ( 1 ) • 
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Pigure 7-1 • OPPER/LOWD CA.SINE? REMOVAL 



.Jd' 
if~ING 

REMOVE CAREFU SPRING & 
UP WITH LL y PRY 

• / 00 NOT f6NUGER· 
~ STYLI. CH 

~ ··----...... , SQUEEZE CLIP 
, '-...f:' "-._ & PULL OUT 

(De~ 

P005 

REMOVE C PASS THROONNECTOR & 
IN UPPER J.GeH CUT-OUT INET. 

Figure 7 - 2 . HEAD UNIT REMOVAL 
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7.J PRINTER ASSEMBLY REMOVAL 

Thu assembly must be r emoved in order to gain access to the motor 
wut and the timing belt. It must also be removed to adj ust:. the aJ.pha and 
be-ca timing pulses. 

NorE: 

'?RE BEAD ONIT MAX REMAIN INSl'ALL.EO ON THE 
PRIN'rD. ASSEMBLY. 

Proc:-d u follows ta remove the printer assembly: 

( 1) Separate the upper and lower cabinets as sh0W11 in Pigure 7-1 . 
(2 ) ~er to Figure 7-3. Onplug al.1 comiec:tors between the upper 

and lover cabinets. 
( 3 ) Ramcve the f aw: screw■ secu:ing the printer assembly to the upper 

cabinet and car~y l.lit i t f :rc:a the cabinet. 

P!l!fRER R0tnX BEAD CONN!:t::OR P0OS THROOGa '?Bl': 
CIP!'l'llNG PRO'n:DED .WO !'RD TD Cat.OED HEAD PC 
CAaLZ FROM TR£ ~ OR iU!XJVE THE aEAD 
tmrr PRIOR TO REMCVDIG TD PRmrD. ASSEMBLY. 

(4 ) Replace the printar uaemb.ly in the reverse order of :removaJ.. 
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CONNECTOR FUNCTION 

J001/POOI SWITCHED AC RETURN IBLKJ 
J002/P002 SWITCHED TRANSFORMER OUTPUTS 
J003/P003 SWITCHED MOTOR POWER IREOI 
J004/P004 PARALLEL INTERFACE INPUT INOTE 21 

J006/P006 PRINT HEAD 
J006/P006 PRINTER ELECTRONICS 
SXJ7/P007 

.J008/P008 

J009/P009 
J010/P010 

NOTH 

SWITCH ~A~~L 
SERIAL INTERFACE INPUT 
IOn rew Mrial br1ndl 

SERIAL INTERFACE OUTPUT INOTE 31 
INTERCONNECTIONS1INOTE 31 
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I . JOOX• FEMALE PINS 

POOX• MALE PINS 

2. NOT INSTALLED ON S1/S2 MODELS 
3. NOT INSTALLED ON P1/P2 MODELS 



7.4 MC'rOR ONIT ( See Figure 7-4 ) 

The motor unit consists of the 12-volt de drive motor with the attached 
"alpha" pulse disc and mounting bracket. To remove the unit, refer to 
Figure 7-4 and perloni the following steps: 

( 1) Remcve the printer usem.bly. 
(2) Remove the two screws, flat washers and lockwashers securing the 

motor bracket to the printer assembly. 
( 3 ) caretuJ.J.y lilt the motor wut out of the printer assam.biy 11Sing 

caut:Lon not to damage the wires to the photodetector assembly. 
(4) U neceasary, w:iaol.dar the red and blue leads on the motcr noting 

the wire col.or connected to each motor 1-!erm:tnaJ. 

C!ADTION 

AOJUsr TBZ MO'?OR BOOSING ABCTJNt) ITS AXIS OF 
RC7?.l!rION llN'?.II. Tm: cam GEAR MESHES CORRECTLY 
WITH TD MA::DIG GEAR BD'ORE 'l!IGllrENING SC'rR 
SCU:WS IN TBE FOLI.owntG STD• 

(5) Reverse tb.u procedure to in.stall the motor unit. 

UP 

BLUE 1-1 

REAR VIEW 

Figure 7-4. ~OR ON~ REPLACEMENT 



7.S TIMING BELT ( See Figure 7-5) 

To replace the timing belt, proceed as follows: 

( 1) Remove printer assembly. 
(2) Unhook head spring from slide (View A) . 
(3) Remove E-ring holding slider to timing belt bracket. 
( 4) Remove E-r ings retaining both slider shafts. 
(5) Hold slider assembly and pull both sha£ts out of printer. 
(6) Release belt tension by loosening screw on left pulley shaft 

(View B). 
( 7) Remove timing belt with slider bracket attached. 

To install the t .iming belt, proceed as follows: 

{1) Position left and right pulleys as shown on View c. 
(2) Install timing belt with plate positioned as shown over missing 

tooth on right pulley. 
(3) Install slider shafts through printer assembly and slider assembly 

and secure with two E-rings. 
(4) Secure slider to timing belt bracket with remaining E-ring. 
(5 ) Hook head spring onto slider. 
(6) Check/adjust beta signal timing and feed position. 

'RINT!R. RIGHT S101! 

U!l'T PIJ LLl:Y 

------- Vll!Wt. -------- --------v11Wa--------
TIMINGHLT 

--------VIIWC --------

Figure 7-5. TIMING BELT REPLACEMENT 
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SECTION 8 
ELECTRICAL DRAWINGS 

This section contains schematic diagrams for the two serial pc 
boards and the main electronics pc board. 
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SECTION 9 
ILLUSTRATED PARI'S BREAKDOWN 

This section illustrates all parts of the Microprinter for ease of 
identification. Exploded views with associated parts list completely 
identify all parts. 

If the number of a part is not known, locate the part in one of the 
following exploded views. Determine the appropriate index number and then 
refer to the associated parts list for complete identification of the 
part. 

If a pa.rt number is known, the part may be loca~ed by referring o 
the numerical index at the end of this section. This list shows by figure 
and index number every occurence of the part in the m.icroprinter. 





ITEM 

. 1 
2 
3 

4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 

16 

A1 
A2 
A3 
A4 
AS 
AG 
A7 
AB 
A9 

INDEX FOR FIGURE 9-1 
MICROPRINTER OVERALL ASSEMBLY 63013100-5001,-5002,-5003,-5004 

PARl' NO. 

63013148-2001 
63013107-2002 
63013116-5001 
63013117-2001 
63013228-2001 
63013227-2001 
63013226-2001 
63013240-4001 
63013241-4001 
63013112-4001 
63013112-4002 
63013108-2001 
63013108-2002 
63013108-2003 
63013108-2004 
63013121-2001 

63013229-2001 
63013114-5001 
63013114-5002 
63013105-5001 

63013220-2001 
34000352-2062 
63013215-2001 
XBP5O30P20000 
34000652-2006 
63013237-1001 
63013236-1001 
34000351-2039 
63013222-2001 

DESCRIPTION 

Paper Shaft 
Cabinet Up Unit 
Ptr Mech Unit~ 
Ptr Cover Unit 
PWB Angle B 
PWB Angle A 
PWB Angle 
PWB w/IC Ser I/F (Rear) 
PWB w/IC Ser I/F (Front) 
PWB w/IC Assy. 
PWB w/IC Assy. 
Cabinet L Unit 
Cabinet L Unit 
Cabinet L Unit 
Cabinet L Unit 
Cabinet Bush Unit 
EIA Cable 
Fixed Plate 
XFMR Unit 115 VAC 
XFRM Unit 230 VAC 
Panel Unit 

••*A'l.'TACHING PARTS*** 

SCR 3T+8S 
SCR PNH St.TD M4X0 • 7X14 f·fO - I:>~ '2. 

SCR 3P+6S W/WR 
SCR 3P+20S 
Nut Hex M4X0.7X3.2 Thk M0-71\C, 

Nut 2.6 
SCR 2.6T+8S 
SCR PNB REC M4X0 • 7X12 1-\"O -1 ~ ~'l 
SCR TB 2.6+8S 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

3 
4 
7 
2 
4 
2 
2 
4 
4 

USED ON 

S1 
S1 

S1 
S1 
P1 
S1 
P1 
S1 
P1 230 
S1 230 

S1 
S1 
PY 115 
PYS1 230 
P1 

S1 
S1 





INDEX FOR FIGURE 9-2 (SHEET 1 OF 9 ) 
PRINTER MECHANICAL UNIT 63013116-5001 

ITEM PART NO. 

1 63013152-2001 
2 63013111-4001 
3 63013104-2001 
4 63013124-2001 
5 63013106-2001 
6 63013113-5001 
7 63013110-5001 
8 63013123-2001 
9 63013122-2001 

10 63013109-1001 

A1 
A2 
A3 
A4 
AS 

34000351-2017 
34000452-2004 
34000454-2004 
63013221-2001 
63013153-2001 

DESCRIPTION 

Cover 
Motor Unit~ 
XSTR Unit, Photo ~ 
Paper Guide, R 
Timing Belt Unit~ 
Platen Unit ~~ 
Bead Unit ~ 
Paper Guide, L 
Base~ 
Coil. Unit ~ 

***ATTACHING PAR?S*** 

SCR PNH REC M3X0 • SX6 H 'I> - I ~ fl 
Washer FL M3X7X0. 5 Thk t f O - 1 '"3 3 7 

Washer Lock Split M3 SST ~-fD-1"32.'4 
SCR 3T+6S 
Rubber Foot 

Al C21 

QTY. 

1 
1 
1 
1 
1 , 
1 
1 
1 
1 

2 
2 
2 
2 
4 

~~.,, 

.... 
21 

21 

CSHEET41 ~~ 121 



INDEX FOR FIGURE 9-2 (SHEET 2 OF 9 ) 
MOTOR CNIT (63013111-4001 ) 

ITEM PAR'l' NO• OESCUPTION 

11 P/ 0 63013111-4001 Motor 
12 P/ 0 63013111-4001 Bracket 
13 P/ 0 63013111-4001 PU.l.se Gear 

A.1 
A2 

-•A1"'rACB::ING PARTS••• 

63013216-2001 sell 3P+8S W/WR 
P/ 0 63013111-4001 Screw 

MOTOR UNIT 

1 
1 

2 
2. 



INDEX FOR FIGURE 9-2 (SHEET 3 OF 9) 
PHOTOTRANSISTOR UNIT (63013104-2001) 

ITEM PART NO. OESCRI:PTION 

14 63013138-2001 Disc 
15 P/ 0 63013104-2001 Phototransistor 
16 P/ O 63013104-2001 Bracket 

A1 
A2 
A3 

63013225-2001 ·worm Screw 
63013216-2001 SCR 3P+8S W/WR 
63013221-2001 SCR 3T+6S 

·, . 
........... 

PHOTOTRANSISTER UNIT (Bl 

1 
1 
1 

1 
1 
1 



INDEX FOR fic:tml!! 9-2 (SHEET 4 OF 9) 
TD'...ING BELT UNZT (63013106-2001) 

ITEM PARr NO. CltSClUP'rZON gry. 

17 63013136-2001 Bearing a , 
18 63013145-2001 Pulley, Right 1 
19 P/0 63013106-2001 Slider Pin 1 
20 P/ 0 63013106-2001 Belt 1 
21 63013144-2001 Pull.ey, ~ 1 
22 63013150-2001 Shaft~'? Pul.l.ey 1 

... ~ PAR:S••• 

A1 63013224-2001 Ring RrNG 3 MK 1 
A2 63013223-2001 Ring RrNG 3 MK 1 
A3 63013219-2001 SCR 3P+30S 1 

TIMING BELT UNIT 



ITEM 

23 
24 
25 
26 
27 
28 
29 

INDEX FOR FIGURE 9-2 (SHEET 5 OF 9) 
PLATEN UNIT (63013113-5001 ) 

PART NO. DESCRIPTION 

63013135-2001 Bearing A 
P/0 63013113-5001 Platen 
P/0 63013113-5001 Spring 
P/0 63013113-5001 Gear 
P/0 63013113-5001 Rachet 
P/0 63013113-5001 E-'l'ype Ring 

63013135-2001 Bearing A 

PLATEN UNIT 

1 
1 
1 
1 
1 
1 
1 



ITEM 

30 
31 
32 
33 

nmn FOR P'IGORE 9-2 ( SBEE'? 6 OF 9) 
HEAD UNIT (630i3110-5001 ) 

PART NO. DESCRIPTION 

P/ O 63013110-5001 Head 
63013131-2001 Bead Slider 
63013134-2001 Bead Spring 
63013127-2001 Clip 

HIADUNrT 

1 
1 
1 
1 



ITEM 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

A1 
A2 
A3 
A4 
AS 
A6 
A7 
AS 
A9 

INDEX FOR FIGURE 9-2 (SHEET 7 OF 9) 
BASE ASSEMBLY VIEW 1 (63013122-2001) 

PART NO. 

63013142-2001 
63013137-2001 
63013129-2001 
63013137-2001 
63013139-2001 
63013149-2001 
63013130-2001 
63013132-2001 
63013151-2001 
31460015-2001 
63013126-2001 
63013161-1001 
63013136-2001 

63013224-2001 
34000652-2006 
34000451-2004 
63013223-2001 
63013216-2001 
34000455-2006 
63013215-2001 
33110002-2004 
34000452-2004 

11.7 
I 

~', 
c:> A& 

A5 

43 

DESCRIPTION 

Gear B 
Bearing C 
CAM Gear 
Bearing c 
Idler Gear 
Idler Shaft 
Slider Pin 
Slider 
Slider Shaft 
Term Ring Insul 
Wire Holder 
Conn 
Bearing B 

*** ATTACHING PARTS*** 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 

Ring Rtng 3 MM 2 
Nut Hex M4X0 • 7X3. 2 Thk Ii 1) - i I l ~ 1 
Washer Lock Intl Tooth M3 Ht> - li?'3 ~ ~ 1 
ring Rtng 2MM 3 

SCR 3P+8S W/WR 1 
Washer Lock Split M4 l-fD-i"3 S\ 1 

SCR 3P+6S W/WR 1 
Ring Rtng Ext 3.2-4 Shaft 
Washer Fl M3X7X0.5 Thk rt0-9:n·; 



INDZX FOR FIGURE 9-2 ( SHEET 8 OF 9 ) 
BASE ASSEMBLY VU:W 2 (630 13122-2001 ) 

ITEM PAR? NO. DESCUP'rION <:[n. 

47 63013128-2001 Bolder , 
48 63013162-1001 Sensor 1 
49 6301312S-2001 PDller Bolder 1 
so 63013146-2001 Beller C 1 
51 63013119-2001 Bead Angle 1 
39 63013149-2001 Id1az: ~ 1 

~ 

..,. ~Q iARrS ••• 

A1 63013216-2001 SCJl 3P+8S W/WR 1 

BASE ASSEMBLY VIEW 2 



r 

ITEM 

52 
53 
54 
55 

A1 

IND:nt FOR FIGURE 9-2 (SHEET 9 OF 9 ) 
COIL UNIT (63013109-1001 ) 

PART NO. 

P/ 0 63013109-1001 
P/ 0 63013109-1001 
P/ 0 63013109-1001 
P/ 0 63013109-1001 

Holder 
Magnet 
Pick Up 
Coil 

DESCRIPTION 

*** A'rl'AClUNG PARTS*** 

63013214-2001 SCR 2.6P+6S W/ WR 

COIL UNIT 

1 
1 
1 
1 



(. . 



REAR 

ITEM PART NO. 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

21102000-1001 
21103003-1001 
21471003-1001 
21104002-1001 
21104001-1001 
38100904-1001 
35674002-1001 
35577404-1001 
35577408-1001 
35577474-1001 
41103926-1001 
31230020-1001 
31240456-2002 
63013239-1001 
63013233-1001 
63013234-1001 
21331001-1001 
35474000-1001 
35574175-1001 
35674191-1001 
35577427-1001 
35214881-1001 
3S214891-1001 
41682926-1001 
3S205046-1001 
37810689-1001 
63013230-1001 

.. 
:t: ;.-~~~ 
" .... ... 
1 
. 

INDEX FOR FIGURE 9-3 
SERIAL PC BOARD (63013240-4001) 

DESClUPTION <;lrY • 

Cap Cer Disc 1000 pf 1KV 20, 2 
Cap Cer Disc .01 uf 1KV 20% s 
Cap Cer Disc 470 pf 1KV 20% 1 
Cap Cer Disc .1 uf soov 20, 2 
Cap Cer Disc .1 uf 16V -2+80% 3 
Semicond Diode TBAX 1IN4148 1 
IC QOAOR Nor 2-Input 74LS02 1 
IC Hex Inverter 74LS04 1 
IC QUAOR and 2-Input 74LS08 1 
IC Dual D-Type FF 74LS74 2 
Res Carbon 10K Ohm 1/4W 10% 1 
Conn Edge 15 Posn 2-Row MDM 1 
Key P lz Betw Contact Kt - I 4 7 5 1 
Switch 4 Pos Dip 1 
Cap 47uf 10WV 2 
Cap 22 uf 25WV 2 
Cap Cer Disc 330 pf 1KV 20% 3 
IC QOAOR NANO 2-Input 7400 T'I\X- 31.?i, 1 
IC QUAOR D-Type FF 74LS175 1 
IC Up/Down Binary Cntr 74LS191 2 
IC Triple NOR 3-Input 74LS27 1 
IC QUAOR Line Driver 2-Inp 75188 1 
IC QUAOR Inv Rcvr ST 75189 1 
Res Carbon 6.SK Ohm 1/4W 10% 3 
IC Baud Rate Generator 5046 1 
XTAL 5.0688 MHZ asc 2 Lead 1 
Res 4E 4.7K 1/16 1 

Qewu50028Cll-5 



rrm-t 
, 
2 
3 
4 
s 
6 
7 
8 
g 

10 
11 
12 
13 
14 
15 

INDEX FOR FIGURE 9-4 
FRONT SEIUAL PC BOARD (63013241-4001 ) 

PARr NO. DESClUPTION 

21102000-1001 cap Car Disc: 1000 pf tKV 20% 
21103003-1001 Cap Car Disc: .01 uf 1KV 2011 
21104002-1001 cap Car Oise: • 1 uf soov 20% 
21104001-1001 cap car Disc: • 1 uf 16V -2o+ao, 
35577400-1001 IC QOADR NANI> 2-Input 74LSOO 
35577493-1001 IC 4-Bi.t Counter 74LS93 
35474170-1001 IC Bex But:fer/Criver 7417 
35514039-1003 IC Rndm. Accesa Mem 256x4 4039 
63013239-1001 SWitc:b 4 Poa Dip 
63013233-1001 cap 47 uf 10 W 
63013234-1001 Cap 22 uf 2S W 
630 13232-1001 Ras 7E 22lC 1/16 
63013231-1001 Ras SE 4.,x 1/16 
35574158-1001 IC 2 to 1 LJ.na SEI,/MDX 74I.S1S7 
35203117-1001 IC O'ni. V Aaync:hronoua Rc:vr 3117 

~-
~ --1•1,1111!,;!:~~.;.,lfl.l-, 
!t • • =---0 .. 
• ,, .. 

1z _____ __ 
• (I; 

r;zry. 

2 
6 
1 
1 
1 ' 4 
2 

M')(• "\",:, ~ 2 
1 
1 
1 
1 
1 
2 
1 



r, 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

nroa FOR FIGURE 9-5 
MAIN PC BOARD (63013112-4001, 4002) 

PART NO. 

63013154-2001 
63013155-1001 
63013157-1001 
63013158-1001 
63013157-1001 
63013163-1001 
63013164-1001 
63013165-1001 
63013166-2001 
63013171-1001 
63013172-1001 
63013173-1001 
63013175-1001 
63013176-1001 
63013177-1001 
63013178-1001 
63013179-1001 
63013180-1001 
63013181-1001 
63013183-1001 
63013235-1001 
63013184-1001 
63013238-1001 
63013185-1001 
21102000-1001 
21103003-1001 
21471003-1001 
63013186-1001 
63013187-1001 
21472000-1001 
21104002-1001 
63013188-1001 
21104001-1001 
63013190-1001 
63013191-1001 
63013192-1001 
38100904-1001 
630 13189-: 1001 · 
63013196- 1001 
63013159-1001 
35577400-1001 
35674002-1001 
35577404-1001 
35577408-1001 
35674010-1001 
63013197-1001 
35577411-1001 
63013198-1001 
63013199-1001 

DESCRIPTION 

Radiator 
Conn, 9 Pin 
Conn, 2 Pin 
Conn, 7 Pin 
Conn/l'rans, 9 Pin 
Fuse, Mini, 0.5A 
Fuse, Mini, 2A 
Fuse, 1A 
Fuse Bolder 

1 
1 
1 

1 
2 
2 
1 

10 
Buzzer 1 
Cap 4700 uf 16 WV 1 
Cap 470 uf 100 WV 1 
Res 7E 1IC 1/16 W 1 
Res 9E 4.7K 1/ 16 W 2 
Res 9E 47K 1/ 16 W 1 
Res 4E 11C 1/8W 1 
Res 4E 2 .2K 1/SW 1 
Res SE 2.2K 1/ 8W 1 
Cap 100 uf 10 WV 
Cap 10 uf 10 WV 3 
Cap 1000 uf SO WV 1 
Cap 470 uf 25 WV 2 
Cap 2200 uf 25 WV 1 
Cap 3 • 3 uf SO WV 2 
Cap Car Disc 1000 pf 1KV 20, 16 
Cap Cer Disc .01 uf 1KV 20\ 32 
Cap Cer Disc 470 pf 1KV 20\ 1 
Cap 0.1 uf SO WV 1 
Cap 0.0022 uf SO WV 2 
Cap Car Disc 4700 pf 1KV 10\ 2 
Cap Car Oise .1 uf S00V 20, 1 
Cap 0 .33 uf .35· WV 1 
Cap Car Disc .1 uf 16V -20+00, 4 
Oio Bridge Rect 1 
Oio Bridge Rect 1 
Oio Bridge Rect 1 
Semicond Diode TBAX 1N4148 'DX· I I'>'- 6 
Oio Bridge Ract 1 
IC Char Gen 1 
Conn, 9 Pin 1 
IC QUADR NANO 2- Input 74LSOO 6 
IC QUADR NOR 2-Input 74LS02 2 
IC Hex Inverter 74LS04 
IC QOADR and 2- Input 74LS08 
IC Triple NANO 3-Input 74LS10 
IC 74LS107N 
IC Triple and 3-Input 74LS11 
IC 74LS122N 
IC 74LS123N 

2 
3 
1 
1 
1 
1 

2 

USED ON 

S1 ( 1 ) , P1 ( 2 ) 



INDEX FOR FIGURE 9-5 
MUN PC BOARD ( 63013112-4001, 4002 ) 

(CONT'D) 

r?!!M PARr NO. CESOUPTION gry. USED ON 

50 3S574193-1001 IC 4-B.it Up/Down Cntr 74LS193 2 

S1 35577 442-1001 IC 4-10 Line Decoder 74LS42 2 
52 3S577474-1001 IC Dual 0-'rype FF 74LS74 3 
S3 35577493-1001 IC 4-Bit Counter 74LS93 1 
S4 35474040-1001 IC Bex Inverter 7 40 4 1'n ")t - ?> c.. S S 2 :--
ss 35474140-1001 IC Bex Inverter sr 7414 1 
56 35474170-1001 IC Bu: Bu:f~er/Dri.v.tr 7417 2 
57 63013200-1001 IC 7U.05A-1 5V 1 
SB 35514039-1003 IC Rndaa Accesa Hem 2S6x4 4039 3 "'""· 3~~4.f 
S9 41103926-1001 Res Cubon 10X Ohm 1/ 4W 10\ 1 S1 ( 6 ) , P1 (7) 
60 41104926-1001 Ru Caz.ban 100X Ohm 1/ 4W 10, 1 
6 1 41122926-1001 Ru Cazbcm 1.3 Ohm 1/ 4W 10\ 3 
62 411S3926-1001 Ru C&rbon 1Slt Ohm 1/4W 10\ 1 
63 41331926-1001 Res Cazbon 330 Ohm 1/4W 10\ 2 
64 41471926-1001 Ras carbon 470 Ohm 1/4 10, 4 
65 41472926-1001 Ru C&rbon 4. 7X Ohm 1/ 4W 10\ 10 
66 41S61926-1001 Ras Ca:bon S60 Olm 1/4W 10\ g 

67 41S63926-1001 Res carbon S6lt Ohm 1/4W 10\ 1 
68 41100926-1001 Ras Cuban 10 Ohm 1/ 4W 10\ 1 
69 41101926-1001 Ras Carbon 100 Ohm 1/4W 10, s 
70 41220926-1001 Ras CU.ban 22 Ohm 1/ 4W 10\ 1 
71 41102946-1001 Ras CU.ban 1lt Ohm 1/2W 10, 2 
72 63013202-1001 Rea C&r.bcn 333 Ohm 1 / 2W 9 
73 63013203-1001 Ras C&rbcm 3 .Jlt Ohm 1W 1 
74 63013204-1001 Rea Cuban 5.il Ohm 1W 1 
75 63013205-1001 :rsr1l 2SA490 1 
76 63013206-1001 %SrR 2SAS64 10 
11 63013207-1001 XS:R 2SA634 3 
78 63013208-1001 %SrR 2SA67S 1 
79 63013210-1001 %SrR 2SC1318 g 

80 630132.11-1001 %SrR 2SC94S 5 
81 63013212-1001 XS?R 2SD389 1 
82 63013182-1001 Cap 22 ~ 11J WV 2 
83 63013193-1001 01.o Zaner S.4V 1 
84 63013194-1001 Dio Zaner 12.sv 2 
as 63013195-1001 Dl.O ZaMr 3SV 1 
86 41224926-1001 Ras carbon 220lt Olm 1/4W 10\ 2 
87 63013209-

0

1001 XS?R 2SC1061 2 
88 3S474107-1001 IC Du&l. J~ !'lip-Flop 74107 1 

- 89 31310019-1016 Coan Rc:pe Pnl. 36 Posn Non-Pu 1 P1 
90 31230020-1001 Ccmn Zdqe 15 Posn 2-Row MOM , S1 
91 31330011-1001 C0m1 Edge 10 Poan 2-Rcw MCM , S1 



{. 

• I .. .. 
u • 0 

§ 
• • I 
L 
0 

• • • • • • • • 





INDEX FOR FIGURE 9-6 
TRl\NSFORMER UNIT (63013114-5001, 5002) 

ITEM PART NO. DESCRIPTION <;lrY • USED ON 

1 P/ O 63013114-5001 Power Cord 1 
2 P/O 63013114-5001 Tra.nsformer 1 
3 P/O 63013114-5001 Connector (J002) 1 
4 39030020-1001 Fuse GL .25 Dia H~-1139' S1/P1 

1A 250V 1 .25L 115V 
39030016-1001 Fuse GL .25 Dia 1 S1/Pl 

.SA Slow 1. 25L 230V , . . 5 63013167-2001 Fuse Holder 1 
6 P/O 63013114-5001 Arrestor 1 
7 P/O 63013114-5001 Cable Clamp 1 
8 P/O 63013114-5001 Connector (JOO 1) 1 
9 P/O 63013114-5001 Mounting Bracket 1 

10 P/O 63013114-5001 PC Board 1 
11 P/O 63013114-5001 Spacer 4 
12 P/O 63013114-5001 Cable Clamp 1 
13 P/O 63013114-5001 Strain Relief 1 

*** ATTACHING PARl'S *** 

A1 34000351-2037 SCR PNH REC M 4X0.7X8 4 
A2 3400353-2036 SCR PNH SLT M 3X0.5X14 2 
A3 34000351-2021 SCR PNH REC M 3X0.SX16 1 
A4 63013215-2001 SCR 3P+6S W/WR 2 
AS 63013216-2001 SCR 3P+8S W/WR 2 





INDEX FOR FIGURE 9-7 
PANEL UNIT (63013105-5001) 

ITEM PA.Rl' NO. DESCRIPTION <;[rY • 

1 63013201 -1001 LED 2 
2 63013168-1001 Switch w/Lock 
3 63013169-1001 Non Lock Switch 1 
4 63013118-2001 Pushbutton 2 . , 
5 P/0 63013105-5001 PC Board (LED 's) , .., 

6 ' 63013159-1001 Connector JOO 7 , 
7 63013170-1001 Switch for Pwr 1 
8 31305451-1002 Connector JOO 3 1 
9 63013160-1001 Connector P001 1 

10 63013120 - 2001 Panel, Angle 1 
11 P/0 63013105-5001 Cable Clamp 1 

...... A:I'T ACHING P ARI'S *** 

A1 34000351-2002 SCR PNH REC M2X0.4X5 4 
A2 34000351- 2016 SC~ PNH REC M3XO • 5X5 2 
A3 63013222-2001 SCR TB 2 .6+85 4 
A4 63013216-2001 SCR 3P+85 w/WR 1 



, 



Table 9-1 
Numerical Index 

Part No. Description Figure Index No. ~ 

21102000-1001 cap Cer Disc 1000pf 1KV ·20\ 9-3 2 
9-4 2 
9-5 16 

.. ":'- 21103003-1001 cap Cer Disc • 01 uf 1KV 20\ 9-3 5 
9-4 6 
9-5 32 ,. 

21104001-1001 cap Cer disc .1 uf 16V -20+80% 9-3 3 
9-4 1 
9-5 4 

21104002-1001 cap Cer Disc .1 uf soov 20, 9-3 2 
9-4 1 
9-5 1 

21331001-1001 cap Cer Disc 330 pf 1KV 20, 9-3 3 

21471003-1001 cap Cer Disc 470 pf 1KV 20, 9-3 1 
9-5 1 

21472000-1001 Cap Cer Disc 4700 pf lKV 10% 9-5 2 

31230020-1001 Conn Edge 15 Posn 2-Row MDM 9-3 1 
9-5 1 

31240456-2002 Key Plz Betw Contact 9-3 1 

31305451-1002 Connector J003 9-7 8 1 

31310019-1016 Conn Rcpt Pnl 36 J?osn Non-PL2 9-5 1 

31330011-1001 Conn Edge 10 Posn 2-Row MDM 9-5 1 

31460015-2001 Term Ring Insull 9-2 43 1 

33110002-2004 Ring Rtng Ext 3.2-4 Shaft 9-2 AS (Sht 7) 1 

34000351-2002 Ser Pnh Rec M2 X 0.4 X 5 9-7 Al 4 

34000351-2016 Ser Pnh Rec M3 X 0.5 X 5 9-7 A2 2 

34000351-2017 Ser Pnh Rec M3 X 0.5 X 6 9-2 A1 (Sht 1) 2 

34000351-2021 Ser Pnh Rec M3 X 0.5 X 16 9-6 A3 1 

34000351-2037 Ser Pnh Rec M4 X 0.7 X 8 9-6 A1 4 



Tal:lle 9-1 (cont'd) 

Pare No. 

34000351-2039 

340003S2-2062 

34000353-2036 

34000451-2004 

340004S2-2004 

340004S4-2004 

34000452-2004 

3400045S-2006 

34000652-2006 

35203117-1001 

3S205046-1001 

3S214881-1001 

35214891-1001 

3S474000-1001 

3S747040-1001 

35474107-1001 

35474140-1001 

3S474170-1001 

35514039-1003 

355741S8-1001 

3557417S-1001 

35S74193-1001 

35577400-1001 

3S577400-1001 

3S577404-1001 

Description 

Sc:r Pnb Rec M4 x o.7 x 12 

Ser Pnh Sltd M4 x 0.7 X 14 

Ser Pnh Slt M3 x O.S x 14 

Wahr Lock Intl Tooth M3 

Wahr Fl M3 x 7 x O.S Thk 

Wahr t.,Qc:k Split M3 SST 

Wahr Fl M3 X 7 X O.S '?bk 

Wsbr L0c:k Split M4 

Nut l!eX M4 X 0.7 x 3.2 Thk 

IC tnuv Async:hronOWJ Rc'9'r 3117 

IC Baud Rate Gene:ator 5046 

IC Qa&dr I.ine Drn:' 2-Inp 

IC Qu,adr Inv Rev: St 75189 

IC ~ Hand 2-Input. 7400 

IC Bex Invutar 7404 

IC Dual J-r.: Plip-Plop 74107 

IC a.x Inverter se 7414 

IC Bex. Bu:f:far/Dri.var 7417 

IC Rndm Ace-• Mam 256 X 4 4039 

IC 2 to 1 ~ SBI./Mtl% 74t.S157 

IC .'QtmDR D-irn,e 'E? 74LS17S 

IC 4-Bit Op/'Cown <:=.tr 74LS193 

IC Qua.dr Naud 2-Input 74LS00 

IC QUad: Nand 2-Input 74LS00 

IC Bex Inverter 74LS04 

Figp.re Index No. ~ 

9-1 AS 4 

9-1 A2 4 

9-6 A2 2 

9-2 A3 (Sht 7) 1 

9-2 A2 (Sht 1) 2 

9-2 A3 ( Sht 1 ) 2 

9-2 A9 (Sht 7) 1 

9-2 A6 (Sht 7) 1 

9-1 AS 4 
9-2 A2 (Sht 7) 1 

9-3 

9-3 

9-3 

9-3 

9-5 

9-5 

9-4 
9-5 

9-4 
9-5 

9-4 

9-5 

9-4 

9-5 

9-3 
9-5 

1 

1 

1 

2 

2 
2 

2 
3 

2 

1 

2 

6 

, 
2 



Table 9-1 (cont'd) 

Part No. Description Figure Index No. ~ 

35577408-1001 IC Quad~ And 2-Input 74LS08 9-3 1 
9- 5 3 

35577411-1001 IC Triple And 3-Input 74LS11 9-5 1 

35577427-1001 IC Triple Nor 3-Input 74"LS27 9-3 

35577442-1001 IC 4-10 Line Decoder 74LS42 9-5 2 

..,.) 35577474-1001 IC Dual 0-Type FF 74LS74 9-3 2 
9-5 3 

('. 35577493-1 001 IC 4-Bit Counter 74LS93 9-4 4 
9-5 1 

35674002-1001 IC Quad Nor 2-Input 74LS02 9-3 1 

35674002-1001 IC Quadr Nor 2-Input 74LS02 9-5 2 

35674010-1001 IC Triple Nand 3-Input 74LS10 9-5 1 

35674191-1001 IC Up/Down Binary Cntr 74LS191 9-3 2 

37810689-1001 Xtal 5.0688 Mhz HSC 2 Lead 9-3 1 

38100904-1001 Semicond Diode TBAX IN4148 9-3 

38100904-1001 Semicond Diode TBAX 1N4148 9-5 6 

39030016-1001 Fuse GL .25 Dia .SA Slow 1.25L 9-6 4 1 

39030020-1001 Fuse GL • 25 Dia 1A 250V 1. 25L 9-6 4 1 

41100926-1001 Res Carbon 10 Ohm 1/4W 10\ 9-5 1 

41101926-100 1 Res Carbon 100 Ohm 1/4W 10\ 9-5 1 

41102946-1001 Res Carbon 11C Ohm 1/2W 10% 9-5 2 

41103926-1001 Res carbon 10K Ohm 1/4W 10% 9-3 1 
9-5 7 

41104926-1001 Res Carbon 100K Ohm 1/4W 10% 9-5 1 

41122926-1001 Res Carbon 1.2 K Ohm 1/4W 10% 9-5 3 

41153926-1001 Res Carbon 15K Ohm 1/4W 10% 9-5 1 

41220926-1001 Res Carbon 22 Ohm 1/4W 10% 9-5 
9-5 2 

41331926- 1001 Res Carbon 330 Ohm 1/4W 10, 9-5 2 

41471926-1001 Res Carbon 470 Ohm 1/4W 10, 9-5 4 



Table 9-1 (c:cnt'd) 

Part No. Desc:ripti.on Piqnre Index No. ~ 

41472926-1001 Res carl)on 4.~ Ohm 1/4W 10\ 9-5 10 

41561926-1001 Res carbon 560 Ohm 1/4W 10, 9-5 9 

41563926-1001 Rea carbon 56Jt Ohm 1/4W 10, 9-5 1 

41682926-1001 Bas carbon 6.Slt Ohm 1/4W 10\ 9-3 3 

63013104-2001 XSTR tnut, Photo 9-2 3 1 

6301310S-5001 Pim.al tlnit 9-1 16 1 

63013106-2001 'riming Bel.t tnu.t 9-2 5 1 "')" 

63013107-2002 Cabinet Op On:J.t 9-1 2 1 

63013108-2001 C&binet L trzut 9-1 11 1 

63013108-2002 Cabinet ~ tlni.t 9-1 11 1 

63013108-2003 ca b1 nr. L tln:1t 9-1 11 1 

63013108-2004- cabinet: L trzut 9-1 11 1 

63013109-1001 Coil tnut 9-2 10 1 

63013110-5001 Bead On.it 9-2 7 1 

63013111-4001 Meter t?n.it 9-2 2 1 

63013112-4001 PWB v/IC Aaay 9-1 10 1 

63013112-4002 PWB v/IC Aaay 9-1 10 1 

63013113-5001 Pl.Atan t?n.it 9-2 6 1 

63013114-5001 %!'MR t?n.it 115 VAC 9-1 ,s 1 
) 

63013114-5002 x:nm: trn:i.t 230 VAC 9-1 15 1 

63013116-5001 Pt%' Mach tlnit 9-1 3 1 

63013117-2001 Pt: Cov9r 'O'nl.t 9-1 4 1 

63013118-2001 Puahbutton. 9-7 4 2 

63013119-2001 Head Angle 9-2 51 1 

63913120-2001 Panel., Angla 9-7 10 1 

63013121-2001 Cal:mt Buh Oni.t 9-1 . 12 1 

63013122-2001 Ba.ae 9-2 g 1 



Table 9-1 (cont'd) 

Part No. Description Figure Index No . ~ 

63013123- 2001 Paper Guide , L 9-2 8 1 

63013124-2001 Paper Guide, R 9-2 4 1 

63013125-2001 Roller Holder 9-2 49 1 

63013126-2001 Wire Holder 9-2 44 1 

63013127-2001 Clip 9-2 33 1 

63013128-2001 Holder 9-2 47 1 
,, 

63013129-2001 cam Gear 9-2 36 1 

63013130-2001 Slider Pinn 9-2 40 1 

63013131-2001 Bead Slider 9-2 31 1 

63013132-2001 Slider 9-2 41 1 

63013134-2001 Head Spring 9-2 32 1 

63013135-2001 Bearing A 9-2 23 1 
9-2 29 1 

63013136-2001 Bearing B 9-2 17 1 
9- 2 46 1 

63013137-2001 Bearing C 9- 2 35 1 
9-2 37 1 

63013138-2001 Disc 9-2 14 (Sht 3) 1 

63013139-200 1 Idler Gear 9-2 38 1 

63013142-2001 Gear B 9- 2 34 1 

63013144-2001 Pulley, Left 9- 2 21 1 

63013145-2001 Pulley , Right 9-2 18 1 

63013146-2001 Roller C 9-2 so 1 

63013148-2001 Paper Shaft 9-1 1 1 

63013149-2001 Idler Shaft 9-2 39 1 

63013150-2001 Shaft, T Pulley 9- 2 22 1 

63013151-2001 Slider Shaft 9- 2 42 2 

63013152-2001 Cover 9-2 1 1 

63013153-2001 Rubber Foot 9-2 AS (Sht 1) 4 



Table 9-1 ( cont'd) 

Part No. oascr:1:ction Figure Index No. ~ 

63015154-2001 :Radiator 9-5 

63013155-1001 C0nn, 9 Pin 9-5 

63013156-1001 conn/Trans, 9 Pin 9-5 1 

63013157-1001 Conn, 2 P:in 9-5 

63015158•1001 Conn, 7 Pin 9-5 1 

63013159-1001 Ccnn, 9 Pin 9-5 1 

63013159-1001 Ccnnec:tor J007 9-7 6 1 ) 

63013160•1001 Cczmac1:or P001 9-7 9 1 

63013161-1001 Conn 9-2 4S 1 

63013162-1001 Senaor 9-2 48 1 

63013163-1001 Pase, Mini, O.SA 9-5 2 

63013164-1001 Fase, Mini., 2A 9-5 2 

63013165-1001 ~, 1A 9-5 - 1 

63013166-2001 l!'Ua• SC.ldel: 9-5 10 

63013167•2001 Ptlae SC.ldel: 9-6 s 1 

63013168-1001 Sldt:ch v/I.ock 9-7 2 1 

63013169-1001 Non L0c:k Svi.t:ch 9-7 3 , 
63013170-1001 sv.itch tor Pwr 9-7 7 1 

630"13171-1001 Buz:ar 9-5 

63013172-1001 c.a.p 4700 ~ 16WV 9-5 

63013173-1001 c.a.p 470 ~ 100WV 9-5 

63013175-1001 Ras 7E 1X 1/16W 9-5 1 

63013176-1001 Ras 9B 4.7X 1/16W 9-5 2 

6Jo131n-1001 Ras 9E 47X 1/16W 9-5 1 

63013178-1001 Ras 4Z 1X 1/ 8W 9-5 1 

63013179-1001 Ras 4Z 2.a 1/SW 9-5 1 

63013180-1001 Ras SE 2.21t 1/ BW 9-5 1 



Table 9-1 (cont ' d) 

Part No. Description Figure Index No. ~ 

63013181-100 1 Cap 100 uf 10WV 9-5 2 

63013182-1001 cap 22 uf lOWV 9-5 2 

63013183-1 001 cap 10 uf 10WV 9-5 3 

63013184-1001 cap 470 uf 25WV 9-5 2 

63013185-1001 cap 3 .3 uf sowv 9-5 2 

J 63013186-1001 cap 0 .1 uf sowv 9-5 1 

63013187- 1001 cap 0.002 uf 50WV 9-5 2 

63013188-100 1 cap 0.33 uf 3SWV 9-5 1 

63013189- 1001 Dio Bridge Rect 9-5 1 

63013190-1001 Dio Bridge Rect 9-5 1 

63013191-1001 Dio Bridge Rect 9-5 1 

63013192-100 1 Dio Bridge Rect 9-5 1 

63013193-1001 Dia Zener 5 .4V 9-5 1 

63013194-1001 Dio Zener 12 .sv 9-5 2 

63013195-1 001 Dio Zener 35V 9-5 1 

63013196- 1001 IC Char Gen 9-5 1 

63013197-1001 IC 74LS107N 9-5 1 

63013198-1001 IC 74LS122N 9-5 1 

63013199- 1001 IC 74LS123N 9-5 2 

63013200- 1001 IC 78LOSA-1 sv 9-5 1 

63013201-1 00 1 LEO 9- 7 1 2 

63013202-1001 Res 33 Ohm 1/2W 9-5 9 

63013203-1001 Res 3.3K Ohm 1WW 9-5 1 

63013204-1 001 Res 5.6K Ohm 1WW 9-5 , 
63013205- 1001 XSTR 2SA490 9-5 1 

63013206-1001 XSTR 2SA564 9-5 10 

63013207-1001 XSTR 2SA634 9-5 3 



T&l:>le 9-1 (cont'd) 

Part No. Cesc:ription Figure Index No. ~ 

63013208-1001 XS'l'R 2SA675 9-5 1 

63013209-1001 STR 2SC1061 9-5 2 

63013210-1001 XSTR 2sci31a 9-5 ·9 

63013211-1001 XSTR 2SC94S 9-5 s 

63013212-1001 XSTll 2SD389 9-5 1 

63013214-2001 sea 2.6P+6s w/WR 9-2 A1 (Sht 9) 1 • l 

6301321S-2001 SCR 3P+6S w/WR 9-1 A3 7 J 

6301321S-2001 SCR 3P+6S w/WR 9-2 A7 ( Sht 7) 1 

63oi321s-2001 SCR e1"+6S w/WR ~ A4 2 

63013216-2001 SCR 3P+8S w/WR 9-2 A1 (Sht 2 ) 2 

63013216-2001 SCR 3P+8S w/WR 9-2 A2 (Sht 3 ) 1 

630132,6-2001 SCll 3P+8S w/WR 9-2 A5 (Sht 7 ) 1 

63013216-2001 SCR 3P+8S w/WR 9-2 A1 (Sht 8) 1 

63013216-2001 SCll 3P+8S w/WR ~ AS 2 

63013216-2001 SCR 3P+8S w/ Wlt 9-7 A4 1 

63013219-2001 SCR 3P+30S 9-22 AJ (Sht 4) 1 

63013220-2001 SCR 3T+8S 9-1 A1 3 

63013221-2001 SCR 3T+6S 9-2 AJ (Sht 3 ) 1 

63013222-2001 SCR TB 2.6+8S 9-1 A9 4 

63013222-2001 SCll TB 2.6P+8S 9-7 A3 4 

63013223-2001 Ring Rtng 2 MM 9-2 A2 (Sht 4) 1 

63013223-2001 R.iliq Rt:nq 2 MM 9-2 A4 ( Sht 7 ) l 

63013224-2001 Ring Rt:nq 3 MM 9-2 A1 ( Sht 4) 1 

63013224-2001 Ring Rtnq 3 MM 9-2 A1 ( Sht 7 ) 2 

6301322S-2001 Wozmac::rew 9-2 A1 ( Sh~ 3 ) 1 

63013226-2001 PWB Angle 9-1 7 

63013227-2001 PWB Angle A 9-1 6 



Table 9-1 (cont'd) 

Part No. Description Figure Index No. ~ 

63013228-2001 PWB Angle B 9-1 5 1 

63013229-2001 Fixed Angle 9-1 14 1 

"' 
63013230-1001 Res 4E 4.7K 1/16 1 9-3 1 

63013231-1001 Res SE 4.7K 1/16 9-4 1 

63013232-1001 Res 7E 22K 1/16 9-4 1 

63013233-1001 cap 47 uf 10WV 9-3 2 

63013233-1001 cap 47 uf 10WV 9-4 1 

63013234-1001 cap 22 uf 2SWV 9-3 2 

63013234-1001 cap 22 uf 2SWV 9-4 1 

63013235-1001 cap 1000 uf sowv 9-5 

63013236-1001 SCR. 2.6T+8S 9-1 A7 2 

63013237-1001 Nut 2.6 9-1 A6 2 

63013238-1001 Cap 2200 uf 25WV 9-5 1 

63013239-1001 switch 4 Pos Dip 9-3 1 

63013239-1001 switch 4 Pos Dip 9-4 1 

63013240-4001 PWB w/IC Assy Ser IF (Rear) 9-1 8 1 

63013241-4001 POW w/IC Assy Ser IF (Front ) 9-1 9 1 

XBPSD30-P20000 SCR 3P+20S 9-1 A4 2 

To Be Assigned EIA Cable 9-1 13 1 
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