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IMPORTANT NOTICE 

(I) All righLS reserved. This manual is protecLed by eopyrilht_ No 
part of this manual may be reproduced In any form 
whaLJoever without the written permission of the copyriaht 
owner. 

(2) The policy of NEe being that of continuous product improve­
ment, the contents of this manual are subject to change, from 
time to time, without notice. 

(3) All erroru have been made to ensure that the contenll of this 
manual afe correct: however, should any erron be detected, 
NEe would (l'eally appreciate being informed. 

(4) NEe can auume no responsibility for errors in this manual or 
their consequenCe!. 
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NOTICE 

''This equipment generates and uses radio frequency 
energy and if not installed and used properly, that is, in 
strict accordance with the manufacturer's instructions, may 
cause interference to radio and television reception. it has 
been type tested and Cound to comply with the limits for a 
Class B computing device in accordance with the specifica­
tions in Subpart J of Part 15 of FCC Rules, which are 
designed to provide reasonable protection against such 
interference in a residential installation. However, there is 
no guarantee that interference will not occur in a particular 
installation. If this equipment does cause interference to 
radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged 
to try to correct the interference by one or more of the 
following measures: 

reorient the receiving antenna 
relocate the computer with respect to the receiver 
move the computer away from Lhe receiver 
plug the computer into a dirrerent outlet so that 
computer and receiver are on dirferent branch circuits. 

If necessary. the user should consult Lhe dealer or an 
experienced radio/television technician for additional sug­
gestions. The user may rind the rollowing booklet prepared 
by the Federal Communications Commission helprul : 

"How to Identiry and Resolve Radio-TV Interference 
Problems". This booklet is available from the US Govern­
ment Printing Office, Washington, D.C., 20402, Stock 
No. 004·000·00345·4." 
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I. OUTLINE 

The PC-8023A-C is an impact-type high-speed ~ 
dot matrix printer with a 7 (horizontal) x 9 (vertical)if( 
(horizontal) x 8 (vertical) dot matrix pattern for character 
formation. 

The printing speed is 100 characters per second and the 
maximum number or characters per line is 136. 

2. CONFIGURATION 

. Printer 

. Attachment: Ribbon cartridge 

3. SPECIFICATIONS 

3.1 Printing Functions 

(1) Printing methods: 
Logical·seeking mode 
Incremental mode 

(2) Printing speed: 
100 CPS (when printing ordinary characters) 

(3) Character formation: 

Horizontal Vertical 

7 x 9 (Alphanumeric, Japanese 
phonetic characters 
"Katakana". symbols) 

8 x 8 (Character-generator 
graphics) 

8 x 8 (Dot-image graphics) 
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Charact.er set.: Ascn 96 characters 
JIS 160 characters 
Character 
generator 
graphics 
European 
characters 

64 characters 

14 characters 

(4) Printing sizes: 

Ch/Line Chjlnch Remarks 
--

136 17 Condensed characters 

68 8.5 Condensed enlarged characters 

80 10 Pica-pitch characters 

40 5 Pica-pitch enlarged characters 

96 12 Elite-pitch characters 

48 6 Elite-pitch, enlarged characters, 
proportionally spaced printing 

(5) Printing direction: 

Note: 

Bidirectional 

When mixed printing in both the forward 
and reverse directions is to be perfonned, 
care must be exercised in loading the paper, 
since the paper may slip, causing improper 
printing while being red by pin or by 
friction. 

(6) Line spacing: 
l iS", liS" or N1l44" (N ~ 00 to 99) 
(Minimum spacing: 11144") 

(7) Line feed rate: 
100 ms max. (at 1I6"-line-feed) 
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3.2 Paper 

(1) Width: 
10 inches max. 

(2) Thickness: 
0.05 to 0.28 mm 

(3) Copies: 
One original plus three copies 
(TotaJ thickness not to exceed 0.28 mm) 

(4) Kinds of paper: 
Fanfold paper (See Fig.!.) 
Paper roll 
Single sheet paper 

Perroration 

, , 
9 ~ :¢ 

, I , 

¢: :6 
¢ 1~·6-9.o 16 

, , 

0.2 
4-9.5 

Fig. 1 

(Unit: inch) 

3.3 Ribbon Cartridge (or Exclusive Use in the PC.s023A-C 
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3.4 Paper Feeding Mechanism 

(1) Paper feeding method: 
Friction feed 
Sprocket feed 

(2) Paper supply direction: 
From upper rear 

(3) Driving method: 
Stepper motor 

3.5 [nterface 

(1) Data input method: 
S-bil parallel 

(2) Control signal: 
OATASTROBE, lNPUTBUSY, 
ACKNOWLEDGE, SELECT, 
INTERPRIME, FAULT, PE 
• Only DATASTROBE and lNPUTBUSY 
used to control the printer connected to 
PC-SOOlA. 

3.6 Environmental and Electrical Requirements 

(1) Operating ambient temperature and humidity: 
5 to 40°C 
10 to 85% RH 

(2) Storage temperature and humidity: 
- 25 to +60'C 
o to 90% RH 

(3) Supply voltage: 
115 V AC ±lO%, 60 Hz 
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(4) Power consumption: 
16 W when idle 
180 W max. when operating 

3.7 Weight and External Dimensions 

(I) Weight: 
8.5 kg 

(2) Dimensions: 
398 mm x 285 mm x 121 mm 
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4. EXTERNAL VIEW AND NAMES OF RESPECTIVE 
PARTS 

,-- - Coo ........ 

Fig. 2. External View 

/ 
r0p" _ 

Fig. 3. View from A Direction (Rear) 

roWER 
SEL PE SEL LF TOF 

C C 

Green LED Pul.hbutl.on Iwitch 

Red LED 

Fig. 4. Control Panel 
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5. OPERATION 

5.1 Power Switch Bnd Control Panel 

(1) Power switch 
Push the power ON/OFF switch (marked c:::n 

located on the left side of the bottom enclosure to turn 
on the power. 

Power lwitch 

Fig. 5. Power Switch 

(2) Control panel 
The control panel is located in the right front section 

of the top cover. As shown in Fig. 4, the control panel 
consists of 3 pushbutton switches and 3 indicators (2 
green LEDs and 1 red LED). 

5.2 Switches 

(1) Select switch (SEL) 
This switch is used to place the printer in the 

"selected" or "deselected" state. At each depression, the 
printer mode reverses from "selected" to "deselected" or 
vice versa. 
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(2) Line feed switch (LF) 
When the printer is in the deselected state, depression 

of this switch causes the printer to execute one line feed. 

(3) Top of form switch (TOF) 
When this switch is depressed with the printer in the 

deselected state, the paper advances to the TOF position. 

Note: To stop the printer temporarily during print· 
ing, first depress the ISELI switch to place the 
printer in the deselected state and then depress 
the {!Jj switch. To resume printing, depress 
the ~ switch again to place the printer 
back in the selected state. 

5.3 Indicators 

(1) SEL indicator 
This indicator is a green LED which is illuminated 

while the printer is in the selected stale. When this 
indicator goes off, it indicates that the printer is in the 
deselected state. 

(2) PE indicator 
This indicator is a red LED which illuminates when 

the paper empty switch detects that the paper is nearly 
exhausted. 

(3) POWER indicator 
This indicator is a green LED which is illuminated 

while power is being supplied to the printer. 

5.4 Limit Switches 

(1) Paper empty switch (PE) 
This is a micro-switch located at the paper outlet to 

detect the approaching end of the paper supply. When 
the PE switch is actuated, the PE indicator illuminates 

-8-
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and the printer is placed in the deselected state. In this 
state the printer performs neither data reception nor 
printing. 

(2) Interlock switch 
When tlle carrier cover is opened, the printer detects 

tllis fact and automatically enters the deselected state. 
To resume tlle printing operation, depress the select 
switch after closing the carrier cover. 

5.5 Paper Loading 
When the PE indicator illuminates, remove the paper 

cover, pull the paper cutter forward and pull the roller 
shaft forward from its center. Pull the release lever forward 
to its limit and remove the remaining paper by pulling it 
upward while turning the platen knob clockwise. 

Fig. 6. Paper Unloading 

Then, load the 
described below. 

new paper by following the procedures 

(1) Fanfold paper: 
Raise the paper holders located at each of the two 

sprocket tractors. 



Fig. 7. Paper Loading·1 

(a) Push the release lever backward. Engage the paper 
feed holes at both the left and right margins of 
the paper on the sprocket pins at both ends. Ir 
the pins do not engage the holes, push the 
right·hand sprocket lever backward to free the 
sprocket tractor and adjust the position of the 
pins to the holes. Then, pull the sprocket lever 
forward to lock the sprocket tractor in place. 

Fig. 8. Paper Loading.2 
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(b) Lower the paper holder at each sprocket tractor 
and turn the platen knob clockwise. The inserted 
end of the paper will emerge in front. of the 
platen while following the paper guide. 

Fig. 9. Paper Loading·3 

(e) Return the roller shan to the original position and 
sel the release lever to the pin feed position. 

(2) Paper roll, 

(a) Set the paper roll holder to the hole in the 
bottom enclosure. 

Fig. 10. Paper Roll Holder Hole 

Note: The paper roll holder is op tional. 
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(b) Insert the roll shaft into the core hole of the 
paper roU and set the paper roll on the paper 
roll holder. 

Paper roU 

/ 

Fig. 11. Insertion of Roll Shaft 

Note: Be sure to set the paper roll on the paper 
roll holder so that it unrolls from its 
underside as shown in Fig. 12. 

Fig. 12. 

(c) Raise the paper holders of the sprocket tractors 
and load the paper so that its edges aJign with 
the insides of the sprocket pins on both ends. 
When the paper cannot be loaded properly. push 
the sprocket lever backward to free the sprocket 
tractor and move the left sprocket tractor fully 
to the left stopper position and move the right 
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sprocket tractor transversely to align the two 
paper edges with the sprocket pins on both 
sides. After the proper position is obtained, pull 
the sprocket lever forward to lock the sprocket 
tractor in position. 

.....-
_"" 

Fig. 13. Paper Roll Loading 

(d) Lower both the paper holders, insert the end of 
the paper roll aJong the sprocket pins and turn 
the platen knob clockwise. The end of the paper 
will emerge in front of the platen while follow­
ing the paper guide. 

(e) Return the roller shaft to the original position 
and set the release lever to the friction feed 
position. 

5.6 Adjusting the Printing Position 
After loading the paper, tum the right platen knob 

clockwise to adjust the printing position. 

5.7 Replacing the Ribbon Cartridge 
When the printed characters become faint, turn over or 

replace the ribbon without delay. To replace the ribbon, 
exchange the ribbon cartridge shown in the following figure 
in the manner described below. 
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Fig. 14. Ribbon Cartridge (Product Name: PC·8023A·Ol) 

CD Turn the power off and remove the paper cover and 
carrier cover. 

Fig. 15. Printer with Its Paper Cover and Carrier Cover Removed 

® Move the print head to a position where there are 
no rollers of the roller shaft. Remove the old ribbon 
together with the cartridge, by widening the cartridge 
supporter with your fingers while raising the 
cassette. 
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@ To mount a new ribbon cartridge, first tu rn the knob 
of the cartridge driver on the cartridge in the 
direction of the arrow (clockwise) to tighten the 
ribbon. Next, insert the top of the ribbon between 
the ribbon guide plate and the ribbon guide of the 
printer and push the cartridge down onto the ribbon 
deck. At this time, adjust the two guide spikes on the 
bottom of the cartridge to the cartridge-gu ide hole. 
Confirm that the notches on both sides of the 
cartridge are tightly held by the two cartridge sup­
porters. Ii the cartridge is not held finnly in place by 
the cartridge supporters, push down on the cartridge 
while turning the cartridge-driver knob clockwise. 

RoI," oIIof. 

L 

:::I Fig. 16. Ribbon Deck before the Ribbon Cartridge is Mounted 

F 

CD Replace the paper cover and carrier cover. 

6. SELF-PRINTING MECHANISM 

The self-printing mechanism is provided so the basic 
printing (unctions and printer can be checked as a unit. 
The procedure for operating the self-prin ting mechanism is 
described below. 
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(1) Turn the power switch on, then turn it orc after 
confinning that the print head has returned to its 
home position on the left. 

(2) Load the paper. 
(3) Turn the power switch on while the TOF switch on 

the control panel is depressed. 
The printer will then continue to print repeated cycles 

of the incorporated print pattern and line feeds. 
To stop the self'printing function, turn the power switch 

ofr. 

7. INTERFACE CONNECTION 

The interface is connected as shown in Fig. 17. 

n 

o 
"= " \I 

Pu.II., I/F 36P «>nn~ 

Fig. 17. Interface Connection 

8. HINTS ON CLEANING 

(1) Since each unit has been factory adjusted and 
assembled under optional conditions, do nol remove 
any parts other than the ribbon during cleaning. 

(2) Do not use detergents or solvents, such as benzine, 
to clean the mechanical portions. 

(3) Wipe the cover with a cloth moistened with water or 
slightly soapy water. 
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9. BASIC HINTS ON CORRECT USE 

(1) Do not print characters without using ribbon, other­
wise, the head pins will be damaged. 

(2) Use the ribbon cartridge designed for exclusive use in 
the PC-S023A·C. 

(3) Replace the ribbon before it becomes threadbare 
from excessive use. 

(4) Use only the specified paper. 
(5) Care must be exercised to prevent foreign objects 

such as clips, pins, etc. from falling into the printer 
since they may cause problems. 

10. CONTROL OF THE PC.s023A-C USING NBASIC 

The PC-B023A-C is controlled by the control codes from 
the PC·Soo1A, i.e., the PC-S023A·C can be controlled using 
the LPRlNT statement of NBASIC. This section describes 
the types of statements available in NBASIC for controlling 
the printer. Observe the operation of the PC-8023A-C when 
executing each step. (Place the PC-8023A·C in the selected 
stale. Since the PC.s023A·C is a programmable printer, it is 
recommended that a power-on reset should be performed the 
printing not be executed as expected, due, for example, to 
an incorrect command.) 

< Reference > 
Since the statement LPRINT CHR$(&HXX) is frequently 

used to send control codes to the printer via the PC-BOOlA, 
this statement may be entered beforehand in a function 
key for convenience in subsequent processing. 

Example: 
To enter "LPRINT CHR$(&H1B);" in function key 1, 

perform the rollowing: Input &HIB as decimaJ code 27 
(due to the limitation on the number of characters that can 

be entered). 

-17-
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KEYl, "LPRINTCHR$(27);" 

It is also convenient if "CHR$(&H" is entered before­
hand in KEY2. 

10.1 Changing the Font Type/Character Size 

(I) Execute the following statement to change the font 
type to Pica (IO cpi). 

LPRINT CHRSllHIBJ;CHRS(&1{4El; 

When the printer is powered on, this mode is 
automatically selected. 

(2) Execute t.he rollowing statement to change the font 
type to Elite (12 cpi). (In this mode, dot-image 
printing cannot be performed.) 

LPRINT CHRJ'lUilBJ;CHRJ{8J{4:iJ, 

(3) Execute the following statement to print. condensed 
characters (17 cpi). (In this mode, enhanced­
character printing and dot-image graphics printing 
cannot be performed.) 

LPRINT CHR.f&HIBJ;CHRS(!HSlli 

(4) Execute the following statement for proportionally 
spaced printing. 

LPRINT CHRS(&HIBJiCHRS(&HSIJi 

10.2 Dot Space (for Proportionally Spaced Printing Only) 
In the proportionally spaced printing mode, spaces can 

have lengths from 1 to 6 dots. 
Execute the following statement for n-dot space printing. 
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LPRINT CHRf (&HIB);CHRS lrUi 

(where 1 :50 n :50 6) 

Example: 

lee LPRINT CHRStlHIB);CHRS(&HSe);' seltct proportion .. ' c.h .. r . 
111 LPRINT - .. be-; 
12~ LPRINT CHRS(&HIBliCHRS(61; • dot sp .. c.i1'l9 (6 dots I 
13' LPRINT -dtf"i 

When the above statement is executed, the printer prints 
the following: 

abc deC 

6·dollpace 

10.3 Character Code Selection 

(1) Execute the following statement to select the mode 
for alphanumeric and Greek characters and symbols. 

(When the power is turned on, this character code is 
automatically selected.) 

(2) Execute the following statement to select the dot­
image graphics printing mode. (In this mode, the 
Eli te mode cannot be selected nor can condensed 
characters be used .) 

n3 n2 nl nO is a 4-digit decimal number representing 
the number of bytes to be transferred. 
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Example: 

lee LPRINT CHRS(lHIB1;CHRS(aHS31;"Ule"j 
III LPRINT STRINGSCS,&.HFF1;STRTNGS(5,lHl); 

When the above statement is executed, the printer 
prints as follows: 

LSB 

. . .. . 

Note: When graphic data x is to be transrerred 
using the statement LPRINT CHR$(x) in the 
dot-image graphics printing mode, it is re­
commended that the data be sent using the 
following subroutine since other codes may 
be output under the code (&HS) or the 
NBASIC interpreter and since an automatic 
line feed occurs when more than a specified 
number of characters are sent. 

lilt' pvtchU' 
lie OUT !JUI,e: OUT lH41,1: OUT &H41,1 
12. A-INPI&R4IJANDI : IF A"I THEN RETURN ELSE 121 

The above subroutine is called using the following 
statement: 

c.y' GOSUB lee 

(The value of x is output as a code.) 

-20--
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In addition, a subroutine deCining the following USR 
function can also be used. 
Loading machine code 

let' lo.ding muhine code 
lie POCE lHFF6i,U{~ • PUSH AF 
128 POKE &HfF6I,&H7E ' LD A,CHLI 
13' POrE &HFF62.&.HCD • CALL LPTCHR 
14e PO](E &HFF63.&H2B 
1St POlE &HFF64,&Ht 
168 POKE &HFF65,lHFi ' POP AF 
178 POlE &HFF66,&HC9 ' RET 
18e DEFUSR-&HFF68 

Then, execute A - USR(x%) and the contents of x% 
will be sent to the PC-8023A,C as codes, (The 
factors used in the USR function must be integers.) 

Example: 

2e, .-U5R(&H4U 

The code &H41("A") is sent to the PC-S023A·C, 

3,e fOR Cx.·, TO 2'SS 
31t A"'USRCCY.' 
328 NEXT ex. 

The codes 0 to 255 are sent to the PC-8023A·C, 

10.4 Character Enlargement 

(1) Execute the following statement to print enlarged 
characters. 

LPRIHT CHRl(&JiE)i 

(2) Execute the following statement to clear the enlarg­
ed character mode. 

-21-
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LPRINT CHR.(lHF); 

10.5 Character Enhancement (Not Applicable to Condens­
ed Characters) 

(1) Execute the following statement to print enhanced 
characters. 

LPRINT CHR'(&HIB);-!-; 

(2) Execute the following statement to clear the enhanc· -= 
ed character mode. 

LPRINT CHR,(8J{IB);CHR' (&H22'; 

(When the power is turned on, this mode is 
automatically selected.) C 

10.6 Changing the Line Spacing 

(1) Execute the following statement for line spacing of 
116 inch. 

LPRINT CHR'I&HIB);-A-i 

(2) Execute the following statement for line spacing of 
118 inch. 

LPP.INT CHR.ct.HIBI;-B-; 

(3) Execute the following statement for line spacing of 
N/144 inch. 

LPRINT CHR'(lHIB);-r;' n l na • : 

n1 nO is a 2-digit decimal number representing 
N. 2/144" corresponds to a width equal to one dot. 

-22-
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Example: 

LPRINT CHRS(t.}HBli"T"i"'S"i 

The line spacing is set La 5/144" by this statement. 

10.7 Underline Printing 

(1) Execute the following statement to start underlining. 

LPRINT CHRS(&.HIBliCHRS(&.H581; 

(2) Execute the following statement to stop underlining. 

LPRINT CHR'(UlIBI;CHRI(UlS'I; 

(When the power is turned on, this mode is 
automatically selected.) 

Example: 

1111 LPRIKT "This is "; 
lit LPRIUT CHRS(&.HIBliCHRs(u{S8Ji 
121 LPRtNT "t.nderhne"i 
131 LPRINT CHR'(LHIBJiCHRt.(&HS'I; 
l~' LPRINT". This IS not underlin.."; 

When the above statements are executed, the printer 
prints the following. 

thiS i.s l.I'lderJjn. . This is not !.Merline. 

10.8 Horizontal Tabulation 

(1) Execute the following statement to set the horizon­
tal tab positions. 

LPRtNT CHRII&HIBliCHRI {Ul281; ' a, ft , " .' . ' ; 
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where 
(l' P 0: 3-digit decimal numbers 

•. Continuation code 
" Completion 

HP (Head Position) 

ItTI HT. 

I • 
I 

f----~--[ --- ------- -- ----
• 

Note: The maximum number of horizontal tab 
positions allowed is 16. If an error occurs 
while setting the horizontal tab positions, all 
the horizontal tab positions set are cleared. 
This function is not in effect in the propor­
tionaJ printing mode. 

(2) Execute the following statement to partially clear 
the horizontal tab positions. 
(Partial clear) 

LPRINT CHR'(&H1BJ;CHRS(&.H29).' a., .. : 
This statement clears the horizontal tabs set at the 
positions (t and ft . and all the other positions 
remain uncleared. 

(3) Execute the following statement to clear al1 horizon­
tal tab positions. 

LPRINT CHRSt&HIB1;CHR'(&H321; 
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(4) Execute the following subroutine to set the horizon­
tal tabs (&H9) (or the printer. 

119' put Horitonh.l Tab codl! 
1 U OUT &H19,&H9: OUT &H';iI,9: OUT &H41,1 
121 A"'[NPI&H481ANDl: IF A:I mEN RETURN ELSE 121 

(Since other codes are output, LPRINT CHR$(&H9) 
cannot be used.) 

Example: 
Horizontal tab setting 

LPR INT CHR. (8..H t B) JCH R' 1&H281 j" 91 9 ,929 ,e3& ,e 4e ,eS9." j 

U the above statement is executed, horizontal tabs 
are set at the 10th, 20th, 30th, 40th and 50th 
positions. 

LPRtNT CHRtl&H lB)jCHRtl&H29)j"I21,848."j 

If this statement is executed, horizontal tabs at the 
20th and 40th positions are cleared. 

10.9 Setting the Left Margin 

(1) Execute the following statement to set the left 
margin. 

where n2 n1 nO is a 3-digit decimal number 
representing the width of the margin. 

(2) Execute the following statement to clear the lert 
margin setting. 

LPRtNT CHR. I&,H1Blj"uee"j 
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Note: In the proportional printing mode, the lert 
margin set command cannot be used. Set the 
left margin when the printer is in a mode 
other than the proportional printing mode to 
make it effective. 

10.10 Line Spacing for N Lines 
Execute the following statement for a line spacing of 

"nn number of lines. 

LPRINT CHRS{&HtFI;CHRS{llil'.n1; 

where 1 ~ n :s.: 15 

10.11 Vertical Tabulation 
The following section describes the Vertical Form Unit 

(VFU). This device has been designed to facilitate auto­
matic feeding of a form for a predetermined number of 
lines before printing. In other words, the VFU provides a 
vertical tab function. 

For the PC-8023A-C, the fonn length per page is 
considered to be 66 lines; the first line is called TOF (Top 
of Form Position) and the last line to be printed, BOITOM. 
When the BOTTOM position is sensed while printing, the 
printer automatically feeds the form to the next TOF 
position. This function aJlows a bottom margin to be set. 
(The BOTTOM is set at only one position per page.) 

By setting the VFU, vertical tab positions can be set at 
arbitrary lines between the TOF and the BOTTOM. When 
the vertical tab code is sent from the PC-SOOlA, the form 
in the printer is automatically fed to the next vertical tab 
position. The VFU has a 6-channel memory in which 6 
vertical tab positions (including the TOF) can be stored. 
CHI is used for the TOF position and both CHI and CH2 
Cor the BO'ITOM position. In CH2, vertica1 tabs are set at 
6-Iine intervals for the initia1 values when the power is 
turned on. Therefore, when the vr code (&H8) is 
transCerred Crom the PC-8001A to the printer, the Conn is 
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I • 
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fed to the vertical tab positions set by CH2. [f the FF code 
(&HC) is sent from the PC-SOOIA to the printer, the ronn 
is fed to the vertical tab position set by CHI, i.e., the TOr 
position. Users can freely set their own vertical tab 
positions between CH2 and CH6. To perfonn the vertical 
tab function for CHn, execute the roUowing statement. 

wherel $ n $ 6 
The VFU can be considered to be a continuous 6-level 

tape of 66 lines if viewed graphically. (See figure below.) 

c c C 
H~ HH 
• 2 1 

,r . TOF 

( Vl ( 2nd line 

) 
C 

r 

r ... • Vertical tabul.Lion 
poIiLion or CH2 

r(}(. .. J ... 

Jf(r •• BOTTOM 

)0(' (, ... 

J( 00 )< 

)('C" 0' 66th line 

)( 00,) . TOF 
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The following is a summary of the VFU. 

VFU 

(1) Max. form length (between TOFs), 
66 lines 

(2) Initialization fonnat : 
When the VFU is not set externally. it IS 

automatically set as follows. 
*Fonn length : 66 lines 
*Tab position: Set in CH2 at every 6·line 
interval Crom the TOF. 

(3) Setting the TOF position: 
Only CHI is used to set the TOF position. 

(4) Setting the vr positions: 
CH2 through CH6 are used to set other VT 
positions. 

(5) Setting the BOTTOM position: 
CHI and CH2 are used at the same time to set 
the BO'I'TOM position, and they are set to only 
one position within the Conn. 

(6) Data code, 
One line o[ data is sent to the printer for these 
2 bytes of infonnation. 

Bit 7 

2·byl.e 
d ... 

6 

1 

x 

• • 3 2 1 o 
CHS CH5 CH4 CH3 CH2 CHl 

x x x x x x 

)( : lrrelevant 
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(7) The following codes must be input to the printer to 
set the VFU. 

Bil 1 6 , • , 
No. of linn 0 0 0 

x 0 0 0 

x , > , 
, 0 0 0 

2 , , , , 

) 
61 , 0 0 0 

(' ) , , , , 
0 0 0 

Example setting the VFU: 

Ln LPRIHTCHRlIlHlD);"A(I" • • vru ,1m 
I It FOR L'2 TO" 

2 0 

0 Code GS (ltart)&H1D 

0 0 ' ) TOr , , , 
0 0 

0 ) , , , 
UHr can freely Nt 
theH codes.. 

0 0 

~) TOr , , 
0 Code RS {.top).lHIE 

12i IF L HOD 41 •• THEN LPRINT "8<1";' SIt (H2 11',,11[11 T,b position 
Il' IF L HOD' • I niEN LPRIHT "1><1" ;' HI eM] Vrrtlul T,b potition 
I" IF L HOD" 1 THEN LPRINT "H(!", 'nl CH4 Vrrtlu.\ T.ab poRtion 
IS. IF L HOD' • J THEN LPRINT "PO"; • $It CHS II'rrtlu.\ T.b potlhon 
\" IF L MOD', 4 THEN LPRINT CHR' (&.H6tl,'G"' : • nt eH, Vertlc,1 Tab po,itUIn 
\1' IF L MOO' • S THEN lPRIHT '00" ;' H' NO V,rtiCiI T,b ClQsition 
let NEXT L 
"I LPRIHT "AG" ,CHRt !lHIE); ' VFU .tgp 

Then, execute the following statement to line feed up 
to the vertical tab position specified by CHn. (1 s: n s: 6) 

L?RINT CHR' ($.HtF);CHRfln); 
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< Reference;-
To output an ordinary program listing, the operation 

mode can be defined using the following program which 
provides proportionally spaced printing, a lO-eharacter left 
margin and automatic page ejection at every 60 lines. 

1 fie LPRINT CHHU271;-L-j·'I8" iCHRUlHtB);CHRSCl}{'SIJj 
1 te LPRJNT CHRSC&H1D)j"A"j 
128 FOR N-t TO 117 
138 LPRINT "(!"; 
148 NEXT 
I S8 LPRINT ·CC!(!OO(!(!(!(!(!(!('f(!(!A(!"j 
168 LPRINT CHRsC&HIE) 
J 71 LPRINT CHRs(&HB) 
188 END 

10.12 Printer Select and Deselect Mode 

(1) Printer select (The printer becomes on-line.) 
Execute the following statement to place the printer 
on-line with the PC-800lA. 

OUT &HII.,uU ! ' OUT&H48,i: OUT&H4B,t 

(2) Printer deselect (The printer becomes orr-line.) 
Execute the following statement to place the printer 
off-line with the PC-SOOIA. 

OUT MUI,&H13: OUT &H48,1: OUT &H48,1 

10.13 Incremental Mode/Logical-Seeking Mode Selection 

(1) Execute the following statement to place the printer 
in the incremental mode. 

LPRINT CHRS(&HtBl;CHRS(MISB); 

(This is valid only when the printer is in the same 
condition as its initialized. state when the power is 
turned. on.) 
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(2) Execute the following statement to place the printer 
in the logical-seeking mode. 

LPRINT CHRS(&H1B);CHR$(&H5Dli 

(When the power is turned on, this mode is 
automatically selected.) 

10.14 Changing the Line Feed Direction 

(1) Execute the following statement to have the line 
feed occurring in the forward direction. 

LPRINT CHRSI&HIBI;-f"; 

(When the power is turned on, this mode is 
automatically selected.) 

(2) Execute the following statement to have the line 
feed occurring in the reverse direction. 

LPRINT CHRIo(&HIBI'·""i 

10.15 Other Control Commands 

(1) Execute the following statement to backspace the 
carriage by one character in the incremental mode. 

(2) Execute the following statement to cancel the data 
transferred in the logical-seeking mode. 

LPRINT CHRS(iHISli 
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Example: 

1!l3 LPRINT ~ABC~ ; 

118 LPRINT CHR.(&H18Ij 
1211 LPRINT -TEIT" 

When the above statements are executed, datum 
"ABC" is cancelled and only ' 'TEXT'' is printed. 

Note: lr the cancel code is output after the codes 
to be printed have been output, the subject 
line will not be cancelled. 

Example: 

I~~ I······ ~ 
Cancels up to Lhil pO$ition 

'----.-----' 

L This part is not cancelled even if 
the cancel code is outpuL 
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11. SETI'ING THE DIP SWITCHES 

The PC-8023A·C is capable of operating under the 
following specifications which can be selected by manipu­
lating the two DIP switches located within the carrier 
cover. These switches are called. SW2 and SWI viewed from 
the front. 

11.1 Changing the Character Set for Various Countries 
Since character requirements will differ depending on the 

country to where the printer is being shipped, the character 
set may be changed. by choosing the appropriate DIP-switch 
settings. 

Country SWl·l SWl·2 SWl·3 

JA 

US 
UK 
GE 
Sw 

(ST), 
SW, 

"' 0' 

X X X 

X 0 X 

0 0 X 

X X 0 

0 X 0 

Factory-set to these positions. 
indicates DtP switch number. 
OFF (OPEN) 
ON 

(Combinations of switch positions other 
than those Listed will result in the SW 
specification.) 
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11.2 Selecting the Number or Lines between TOFs 

No. or Lines 1 SW1-4 
_ between TOFs _ 

_ 66 X - (ST) 

72 U 

(ST): Factory·set to this 
position. 

11.3 Processing DC! and DC3 

I-
Processing SW1-5 _ 

Invalid ~ 

Valid X 

(ST): Factory-set to this 
position. 

( ST) 

11.4 Selecting the Line Feed Function at Full-Characters 
Print in One Line 

Function 

With LF 

Without LF 

f-

-
SW1-6 

o 
X 

(ST): Factory-set to thiS 

position. 
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11.5 Selecting the Print Command Code (Valid in Logical. 
Seeking Mode Only) 

~ Command code SWl·7 

I--CR only X 

CR, LF, VT 
0 and FF 

(ST): Factory·set to this 
position. 

11.6 Selecting the CR Function 

(ST) 

f-­

I--

Function 
-f-­
I-

SWl·8 _ 

CR 
CR+LF 

X _ (ST) 

-' 

(ST): Factory-set to thIs 
position. 

11.7 Selecting the Zero-Indication Function 

f--

Indication +­
-I-

SW2·1 _ 

X _ _ 

(ST): Factory-set to this 
position. 
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11.8 Selecting the Device Address 

Condition SW2·2 

V.a1id C' 

Invalid X (ST) 

(ST): Factory-set to this 
position. 

11.9 Setting the Device Address 

Device No. SW2·3 SW2·4 

0 X X (S T) 

1 0 X 

2 X 0 

3 0 0 

(ST): Factory-set to this 
position. 

When the device address is va1id and the device 
n (0 :s.: n :s.: 3), the desired printer can be selected 
following NBASle statement. 

LPRIHT CHRS(&HIB);CHRS (&H61 tn); 

address is 
using the 

(Note that the printer must be in on-line m ode.) To 
ecule the release the device from the selected state, ex 

following NBASIC statement. 

188 LPRINT CHRS(&HIBI; 
t te OUT &.Hle.&.H6I: OUT &.H4t,t: OUT &HU,I 
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11.10 Setting the Print Mode at Power-On Time 

Mode SW2-5 

Proportional 0 
Pica X 

(ST): Factory-set to this 
position. 

11.11 Selecting 7- or 8-Bit Data 

Data SW2-6 

8 bits X 

7 bits 0 

(ST): Factory-set to this 
position. 

(ST) 

( ST) 

11.12 Selecting Printer Select or Deselect Mode at Power-On 
Time 

Mode SW2-7 

Select 0 

Deselect X 

(ST): Factory·set to this 
position. 
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12. DESCRIPTION OF FUNCTION CODES 

(I) CR (OD)H 
(a) This is the print command code. 
(b) The line reed function after the printing can be 

selected by DIP switch (SWI-8). 
(e) In the incremental mode, this code functions 

as the carriage return (CR) command code. It 
also functions as the CR command code in the 
logical·seeking mode without print data. 

I: 

I: 

I 
(2) LF (OA)H 

(a) This is the line reed command code. I 
(b) In the logical-seeking mode, it also functions as 

the print command when the DIP switch • 
(SWl-7) is set to the "ON" position. 

(e) In the FORWARDIREVERSE mode, a 
FORWARDIREVERSE line feed is performed. 

(d) When the BOTTOM position is set in the VFU, • 
the line reed is automatically perfonned up to 
the next TOF after the BOTTOM position is • 
reached in the FORWARD mode. (In the 
REVERSE mode, the paper feeding in the 
reverse direction is perfonned to the BOTTOM 
position when the paper has reached the 
BO'ITOM area.) 

(3) VT (OB)H 
(a) This is the multi-line reed command code 

which provides an automatic line feed up to 
the vertical tab position set in channel 2 of the 
VFU. 

(b) In the logical-seeking mode, it also functions as 
the print command when the DIP switch 
(SWl-7) is set to the "ON" position. 

ec) When no tab position is set in channel 2, the 
automatic line feed is perfonned up to the 
next TOF position. 
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(d) The abovementioned functions also apply in 
the REVERSE mode. 

(4) FF (OC)H 
(a) This is the multi·line feed command code, 

which provides an automatic line feed up to 
the TOF position set in channell of the VFU. 
(The line feed will not stop at the BOTIOM 
position set in the VFU.) 

(b) In the logical·seeking mode, it also functions as 
the print command when the OW switch 
(SWl· 7) is set to the "ON" position. 

(c) The abovementioned functions also apply in 
the REVERSE mode. 

(5) CAN (18)H 
(a) This is the cancel code which cancels the line 

of print data received before receiving this 
code. (In the incremental mode, this code is 
ignored.) 

(b) All the control codes received before receiving 
this code are valid and the printer mode is 
changed to the last mode received before 
receiving the CAN code. 

(6) SO (DE)H 
(a) This is the enlarged character command code. 
(b) The enlarged character command will not be 

cleared until an SI code is received after an SO 
code is received. 

(c) In the JA 7-bit mode (SWl·l to 3: OFF, 
SW2-6: ON), it also functions as a code to 
select the katakana character set. 

(7) SI (DF)H 
(a) This is the enlarged character command clear 

code. 
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(b) In the JA 7·bit mode, it runctions as a code to 
cancel the selected katakana character set (and 
selects alphanumeric character/symbol set.) 

(8) DCI (22)H 
(a) This is the printer select command code. 
(b) By changing the position or the DIP switches 

(SW1·5: ON). this code may be ignored. 

(9) DC3 (13)H 
(a) This is the printer deselect command code. 
(b) By changing the position or the DIP switches 

(SWl-5: ON), this code may be ignored. 

(10) BS (08)H 
(a) This is a command code to backspace the 

carriage by one character. 
(b) This code is ignored when the carriage is at the 

home position. 
(c) This code is valid only in the incremental 

mode. 

(11) HT (09)H 
(a) When this code is received, the carriage moves 

to the nearest horizontal tab position already 
set. 

(b) lr there is no horizontal tab position set, this 
code is ignored. 

(12) DC2 (12)H 
(a) This is the enlarged character command code 

in the JA 7-bit mode. 
(b) The enlarged character command will not be 

cleared until the input or a DC4 code after a 
DC2 code has been received. 

(c) This is a nu1l code in modes other than the 
JA7·bit mode. 
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(13) DC4 (14)H 
(a) This is the enlarged character command clear 

code in the JA 7·bit mode. 
(b) This is a null code in modes other than the 

JA7·bit mode. 

(14) as (lD)H 
This is the initial start command code to load the 
VFU. Data received after the input of this code are 
stored in the VFU memory. 
The TOr code must follow immediately after this 
code. Codes other than the TOF code are ignored, 
the received. GS code is cancelled and the printer is 
set to the initialization format of the VFU status. 
When the power is turned on, the predetermined 
format for the PC-8023A.C is set in the VFU 
memory. This formal is called the initialization 
format. Details regarding this format are described 
in a separate section. 

(15) RS (lE)H 
This is the set end command code which terminates 
the VFU setting. 
The TOF code must always be received prior to this 
code. If this code does not follow a TOF code, it is 
handled as a null code, the VFU load is cancelled, 
and the VFU status is set to the initiaJization 
format. 

(16) US (IF)H 
This is a command code which causes the printer to 
execute the verticaJ tab operation according to the 
format set in the VFU, the channel being designated 
by the 1 byte which follows the command. 
When the US code is input, the VT operation is 
performed according to the format of the channel 
designated by the 1 byte which follows. If the 
designated channel is not set to a line number 
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greater than the present line (or smaller than the 
present line in the reverse mode), an automatic reed 
is performed up to the next TOF position, Depend· 
ing on the contents of the byte following the US 
code, a line reed for N lines can be performed 
instead of the vr operation specified by the 
channel. (0 " N " 15) 
When N - 0, no line feed occurs. 

Example: 

2 I 0 B,t 

••• __ u, ..... 
Commw ofl«('" " ~ 0 0 C2 CI co __ VT ."..,.tIooo ~n..I bt ."'IOM! 
U8 eocH ~ ~ I NS Nt HI NO __ LiM lHOI fo< N 11_ 

Note: x Either 0 or 1 
C - 1 Line feed until either the next 

BOTI'OM or TOF position. 
C - 0 NuU code 
All codes are ignored other than 1 s C s 6. 
When a null code is input, the received US 
command is cancelled. 

(17) VFU Characteristics 
(a) Maximum form length (between TOFs): 

66 or 72 lines 
(b) Initialization format: 

When the VFU is not set externally. the 
printer is formatted as follows: 
'Form length: 66 (72) 
*Tab position: Set to channel 2, tabs 
occur every 6 lines from TOF. 

(c) TOF position setting: 
Only channell is used. 
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(d) VT position setting: 
Channels 2 to 6 are used. 

(e) BOTTOM position setting: 
Both channels 1 and 2 are used at the 
same time and are set to onl y one 
position on the form. 

(!) Data code: 

Bit 

lnformation for 1 line is received as 
2·bytes of data. 

76543210 

2·bytel f x 
of data \ x 

I CI-I6CH5CH4CH3CH2CHI 

x x x x x x 
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(g) VFU load (initialization format) I: 

o BoO 
No o f 0 0 0 , , I 0 I GS~ fll&l1l h_ , I 0 0 0 0 0 I ; TOF I , I , • , , , • 

I: 

• I 0 0 0 0 0 0 I f", 1 tuM , 
• I • • , , , • 

c 
• ~ • I 

• , I 0 0 0 0 0 0 • I • • , , • • x 

I 

I 

, I 0 0 0 0 I 0 J "'an~ 2 7 
x , x x X • X X 

I 

I 
x I 0 0 0 0 0 0 • x I x x • • • • 

j - \ 
-
x I , , , , , , .. • I , , , , x , II! 
, I , , , , I , }'21an~ 2 .. , I x , • x x x 

x I , , , 0 , , 
" x I , x x X x • .. I \ , I , , , 0 , 0 .. , I x x • x x • 

x I , , , , 0 , .. , I x x , x x , 

87 
, I , , , , , I ITO, , , x x x x x x 

(I) 

- , , , , , , , 0 RS code (Itop) 

The above figure shows the initialization format. 
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13. DESCRIPTION OF ESC CODES 

(1) ESC, N (lB, 4E)H 
(a) When this code is input, the 10-cpi print mode 

is selected. 
(b) I[ a code [or any other print mode (17 cpi, 

proportional spacing or 12 cpi) is received. the 
lO-cpi print mode is cancelled. 

(e) When the printer is initialized when the power 
is turned on, the 10-cpi print mode is selected. 

(2) ESC, P (lB, 50)H 
(a) When this code is input, the proportionally 

spaced printing mode is selected. 
(b) If a code for any other print mode (10 cpi, 

17 cpi or 12 cpi) is received, the proportionaiJy 
spaced printing mode is cancelled. 

(e) The total number of dots when a full line of 
data is printed is 1,280. 

(3) ESC, Q (lB, 51)H 
(a) When this code is input, the 17-cpi print mode 

is selected. 
(b) If a code for any other print mode (10 cpi, 

proportional spacing or 12 cpi) is received, the 
17-cpi print mode is cancelled. 

(4) ESC, E (lB, 45)H 
(a) When this code is input, the 12-cpi print mode 

is selected. 
(b) If a code for any other print mode (10 cpi, 

proportional spacing or 17 cpi) is received, the 
12-cpi print mode is cancelled. 
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(5) ESC, SOH (lB, 01)H 
I I I 

ESC, ACK (IB, (6)H 
(a) When this code is input while in proportionally 

spaced printing mode, spacing changes from 
one to 6 dots. 

(b) This code is ignored in all the other print 
modes. 

(6) ESC, $ (lB, 24)H 
(a) When this code is input, the character set for 

alphanumeric characters and symbols is select· 
ed. 

(b) When any of the selection codes for the 
internal graphics dot-image graphics mode, 
katakana characters (JA 7) or Greek characters 
is received, the character set for alphanumeric 
characters and symbols is cancelled. 

(e) When the printer is initialized when the power 
is turned on, the character set for alpha­
numeric characters and symbols is selected. 

(7) ESC, #(lB, 23)H 
(a) When this code is input, data are shined out 

and the internal graphics pattern (A to 0 
columns) area is selected. 

(b) When any of the selection codes for alpha­
numeric characters and symbols., dot-image 
graphics mode, katakana characters (JA 7) or 
Greek characters is received, the selection of 
the internal graphics pattern is cancelled. 

(8) ESC, 5(n3)(n2)(nl)(nO) (nO to n3: 30H to 39H) 
(a) This command code consists of 6 bytes. 
(b) When this code is input, the dot-image graphics 

mode is selected. 
(c) The information in the 3rd to 6th bytes 

specifies the data to be transferred and the 
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• 

number of bytes to be printed in dot-image 
graphics mode. 
Example: When receiving 200 bytes of data: 

(n3)(n2)(n1)(nO) - 30H, 32H, 30H, 30H 
The maximum number of bytes to be trans­
ferred is 9,999. 

(d) After the specified number of bytes are out­
put, the mode previously specified [alpha­
numeric characters, symbols, katakana charac­
ters (JA7), Greek characters or internal 
graphics] is automatically selected. 

(9) ESC, ! (lB, 21)H 
(a) When this code is input, the enhanced charac­

ter mode is selected. 
(b) The enhanced character mode is in effect until 

the enhanced-character-mode clear code (ESC, 
" ) is received. 

(10) ESC, .. (lB, 22)H 
(a) When this code is input, the enhanced charac­

ter mode is cleared. 

(11) ESC, [ (lB, 5B)H 
(a) When this code is input, the incremental mode 

is selected and printing is performed each time 
data are received. 

(b) In the incremental mode, dot-image printing 
cannot be performed. 

(c) The incremental mode is in effect until the 
logical'seeking command code (ESC, ]) is 
received. 

(d) After the maximum number of columns of 
data has been printed in one line, data will 
continue to be printed in the same column 
until a CR code is received . 
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(12) ESC, J (lB, 5D)H 
(a) When this code is input, the logical'seeking 

mode is selected. 
(b) When the printer is initialized when the power 

is turned on, the logical-seeking mode is select­
ed. 

(13) ESC, A (lB, 41)H 
(a) When this code is input, the line spacing is set 

to 116 inch. 
(b) The lI6-inch Line spacing continues until 

another line spacing command code is received. 
(e) When the printer is initialized when the power 

is turned on, the lI6-inch Une spacing is 
selected. 

(14) ESC, B (lB, 42)H 
(a) When this code is input, the line spacing is set 

to 1/8 inch. 
(b) The liS-inch line spacing continues until 

another line spacing command code is received. 

(15) ESC, T, (n1)(nO) 
(a) When this code is input, the line spacing is set 

to N/ l44 inch (N - 0 to 99). 
(b) N is defined as follows. 

01 and nO should be within 30H to 39H. 
Example: For line spacing of 15/144 inch, 

n1- (31)H 
nO - (35)H 

(e) This mode continues until another line-spacing 
command code is received. 

(16) ESC, r (lB, 66)H 
(a) When this code is input, the line feed direction 

is set to "Forward. " 
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(b) When the printer is initialized when the power 
is turned on, the forward-line-feed mode is 
selected.. 

(c) The forward-line-feed mode continues until the 
reverse-line-feed command code (ESC, r) is 
received. 

(17) ESC, r (lB, 72)H 
(a) When this code is input, the line feed direction 

is set to ICReverse." 
(b) The reverse-line-feed mode continues until the 

forward-line-feed command (ESC, C) is receiv­
ed. 

(18) ESC, ( (lB, 28)H 

HP 

(a) This is a code to set the horizontal tab 
positions. 

(b) The method or setting the horizontal tab 
positions is described below. 

1 UTI 

~I--: ~. --=-, - I T, U __ _ 

a .... ' Decimal code 0 < (I .... , < 135 

Continuation code (2C)H 

CompleLion code (2E)H 

(c) Horizontal tabulation can be set at a maximum 
of 16 positions. 
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(d) If an error occurs in setting the horizontal 
tabulation, all the horizontal tab positions 
previously set are cleared. 

(e) This code is ignored in the proportionally 
spaced printing mode. 

(0 t:I , ~ and 0 are defined by 3-digit decimal 
numbers (n2) (nl) and (nO), respectively. 

(19) E;SC, ) (IB, 29)H I: 
(a) When this code is input, the horizontal tab 

positions are cleared. I: 
(b) The clearing method is described as below. 

C§JOJ8D0D 

Clears IX and p horizontal tab positions. 
Other set positions remain unchanged. 

(20) E;SC, 2 (lB, 32)H 
(a) When this code is input, all the horizontal tab 

positions are cleared. 

(21) ESC, X (lB, 58)H 
(a) When this code is input, an underline is printed 

at the 9th dot position from the following 
character. 

(22) ESC, Y (IB, 59)f) 
(a) When this code is input, underline printing at 

the 9th dot position is stopped. 

(23) ESC, a to d (lB, 61 to 64)H 
(a) When the printer select mode is valid (DlP 

switch SW2-2 is ON). 
When this code is input with the select switch 
turned on or after receiving the Del code, the 
device of the specified number is selected. 
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ESC, a 
ESC, b 
ESC, c 
ESC,d 

(lB, 61)H Selection of device No. 0 
(lB, 62)H Selection of device No.1 
(lB, 63)H Selection of device No.2 
(lB, 64)H Selection of device No.3 

The device number selection depends on the 
combination of the ON/OFF positions of DIP 
switch pins SW2·3 and 2-4. 

(24) ESC, ' (lB, 60)H 
(a) When the printer select mode is valid (DIP 

switch SW2-2 is ON), 
When this code is input, the selection of all the 
printers is cleared. 
(The device selection becomes invalid and the 
printers are placed. in the deselected state, To 
select the printers again, repeat the operation 
described in paragraph (23) above. 

(25) ESC, L (n2)(n1)(nO) [lB, 4C, (n2)(n1)(nO)] 
nO to n3 - (30)H to (39)H 

(a) When this code is input, the offset from the 
left position specified by the num ber 
(n2)(n1)(nO) becomes the print start position. 

(b) This print start position remains unchanged 
until another left margin setting is performed. 

(c) When the printer is initialized when the power 
is turned on or upon input of the INPlJI' 
PRIME signal, the left margin becomes "0." 

(d) This code cannot be set in the proportionally 
spaced printing mode. 
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14. OTHER FUNCTIONS 

14.1 Printing under Data·Buffer.FuU Conditions 
Conditions under which printing is performed other than 

when the print command code is received, are described 
below. 

(1) When print data for one line are received and the 
print command code is not received. (The selection 
of the line feed function depends on the ON/OFF 
positions of the DLP switches.) 

(2) When the print data are received in the incremental 
mode. 

(3) When there is data in the buffer when the printer is 
to be placed in the deselected state, the data are 
printed and the print head stops in the position at 
the end of the data. 

14 .2 Override Function 
(1) When the select switch is depressed while the printer 

is in the PE state, the printer enters the selected 
state and prints 1 line of data. The printer enters the 
PE state again after printing. 

(2) IT the "Paper Empty" condition is detected while 
the printer is receiving data (or when data are stored 
in the burrer). the data reception continues to the 
end or the data and the printer enters the PE state 
arter printing. 

(3) In the PE state, the select code (DCI) f,om the 
printer is invalid. 
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15. INTERFACE SPECIFICATIONS 

15.1 Data Input Method 
8-bit parallel system (DATAl - 8) 

15.2 Control Signals 
ACK, BUSY, SELECf, DATA-S'rB, INPUT·PRIME, 
FAULT, INPUT· BUSY and PE. 

15.3 Data Input Codes 
ASCII, JIS 8 bits, JIS 7 bits 
UK, GE, SW codes 
Dot-image graphics S-bit codes 
CG graphics codes 

15.4 Input/Output Circuit Configuration 

Signal Name Conr""ration 

.$ v SN74LS14 or 
DATA 1_8 IK ~ H!lIi ... lenl 

" 
<>-- ~ [:::x>-

• ~ .,. 
.s i ';: .. m DATA STB lK I'CIUJ~III 

INPUT PRLME 0---

tOO, * 
-

.s v 

" BUSY, SELECT SN74" or 
t>K • pqulyalenl 

~ 

" fAULT, ACK [> • 0 -- 1: lOOP 
0 

INPUT BUSY, PE T 
~ 
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15.5 Connectors Used 
Printer: Nihon Amp 552742·1 or equivalent 
Cable: Nihon Amp 552470-1 or equivalent 

15.6 Pin Assignments for the Connector 

'm ........... - ,. I 
So, ,"0. 

SIpIoI .. _ 

, DATA- '" " TWISTED PAIR C'O {PIS , 
2 DATA , 20 , , , 2 " f 

• , 22 , , • " , 
• • " , 
7 • .. \ , 
• , 7 " 

, 
• DATA • 27 , 
" """ " , 
" INPl'T Bl'SY 29 , , 
" P.: ,. 1',I,ISTEO PAIR OSD , 
" SEu:cr " INI'UT-PRliit 

" I 
OV 32 FAULT 

" NC " OV 

" OV " NC 

" I CHASSISOSD " NC 

" *5 V DC " INPUT,BUSY 

(" M 

\ 

/ 
" ~ '-

, 
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15.7 Input and Output Signals 

(1) DATA 1- 8 
(a) These signals are input signals to receive the 

1st to the 8th bit of infonnation, respectively . 
(b) Each signal is at a high level when data is logic 

"I ". 
(e) Pulse width should be 3J.1.set min. 

(2) DATA STROBE (DATA·STB) 
(a) This signal is a synchronizing input signal to 

read each of DATA 1 ...... 8. 
(b) This signal is normally high; data is read when 

the signal level changes to low. 
(e) Pulse width should be IJ.l.sec min. 

(3) INPUT·PRIME 
(a) This signal is an input signal to place the 

printer in the selected or deselected state, as 
well as to initialize the entire electronic control 
circuitry of the printer except the VFU. 
(The VFU will remain preset even if this signal 
is input.) 

(b) 1r the "IN"'P"'UTrw.l>P"R"lM""E" signal is input while data 
are being stored in the buffer, the entire 
control circuitry of the printer except the VFU 
are initialized after all the data in the burrer 
have been printed. 

(c) Pulse width should be IJlsec min. 

(4) ACKNOWLEDGE (ACK) 
(a) This signal is an output signal which indicates 

that each operation specified by the received 
data code has been completed, and that the 
printer is ready to receive the next data code. 
This signal is thererore regarded as a data 
request pulse. (Note however, that the ACK 
signal is output when the printer changes rrom 
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the deselected state to the selected state.) 
(b) This signal is also output after the DC3 code 

has been received. 
(c) The nonnal pulse width is 7Jlsec. 
(d) This signal is nonnally high. When the condi· 

tion becomes ''TRUE'', the signal level be­
comes low. 

(e) The ACK signal is always output when the 
level of the BUSY signal changes from high to 
low. 

(5) BUSY 
(a) This signal is an output signal which indicates 

that the printer is not ready to accept data 
(that is, the printer is busy). 

(b) The level of this signal becomes high (printer 
busy) when: 
1) The printer enters the "DATA BUFFER 

FULL" state. 
2) The printer enters the deselected stale. 
3) The printer enters the "FAULT" state. 
4) The INPUT·PRIME signal is received. 

(6) SELECT 

In this case, if the level of the received 
INPUT·PRIME signal remains high after 
the lapse of a specified time interval, the 
BUSY signal is cancelled. 

(a) This signal is an output signal which indicates 
that the printer is in the selected state or the 
deselected state. While the printer is in the 
selected state, it is ready to receive data. While 
the printer is in the deselected state, it can 
accept no data except the DCI code. (When 
DIP switch pin 1·5 is ON, the DCI code is 
ignored.) 

(b) The level of this signal becomes high when the 
printer is placed in the selected state. 
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(cl The printer enters the selected state: 
1) When the SEL switch is depressed while 

the printer is in the deselected state. 
However, if the SEL switch is depressed 
while there is no data in the buffer and 
the printer is in the "Paper End" (PE) 
state, the printer temporarily enters the 
selected state, and the "Paper End" state 
is cancelled. After the printer has accept· 
ed. and printed. a line of data, the printer 
returns to the "Paper End" state and the 
deselected state. 

2) When the DCl code is received while the 
printer in the deselected state (i.e., when 
DIP switch pin 1·5 is OFF). 
Note that the DCl code is ignored in the 
"Paper End" state. 

3) Immediately after the power is turned ON 
(i.e., when DIP switch pin 2-7 is ON). 

(d) The printer enters the deselected state when: 
1) The SEL switch is depressed while the 

printer is in the selected state. 
2) The DC3 code is received (i.e., when DIP 

switch pin 1·5 is OFF). 
3) The printer enters the "Paper End" state. 
4) The power is turned ON (Le., DIP switch 

pin 2-7 is OFF). 
5) An error occurs in the printer (i.e., when 

the head carrier overruns). 
6) The "COVER OPEN" condition is detect· 

ed. 

(7) FAULT 
(a) This signal is an output signal which indicates 

that the printer is in the "FAULT" state. 
(b) The level of this signal is low while the printer 

is in the "FAULT" state. 
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(c) The printer enters the "FAULT" state when: 

(8) PE 

1) The printer enters the "Paper End" state. 
r However, if the printer enters the select­
ed staLe, the "Paper End" state is released 
(Le., the level of the "FAULT" signal 
becomes high) and the level of the 
"FAULT" signal changes back to low 
after the printer has received and printed 
data.] 

2) The printer is in the deselected state. 
3) An error occurs in the printer (i.e., when 

the head carrier overruns). 
4) The "COVER OPEN" condition is detect· 

ed. 

(a) This signal is an output signal which indicates 
that the paper is nearing its end. 

(b) With the printer in the "Paper End" state, the 
level of this signal is high. 

(9) INPUT·BUSY 
(a) This signal is an output signal which indicates 

that the printer is busy. 
(b) This signal is different from the BUSY signal 

described in (5) above, in that its level be­
comes high (printer busy) when the printer 
receives data. 

(10) +5 V DC 
(a) This is a +5 V supply voltage. 
(b) Using this voltage, a current of up to 50 rnA 

may be provided to an external device. 
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15.8 Timing Chart 
(1) When data are accepted: 

DATA 
T~T"T 

DATA STB ~ 
BUSY LOW 

INPUT 
BUSY 

ACK " ~ I I, 
I, 

T4 II 

Tl .... T3: 1j.1tec min. 
T4: 100 ntec max. 

T5: 0.1 .... 0.5 m5ec 

T6: 6-8j.1lec 

T5 

\ 
Note 1 --7. 

" 
r r 

T6 I 
· 1 

I 

Note 1: May be optionally changed 
over uaing a jumper. 

(2) When the data buffer is full: 

DATA 

DATA STB 

BUSY 

INPUT 
BUSY 

T7 · 0.2 - 1 ms 

1'7 PRINTING 

, 
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(3) When the printer enters the "Paper End" state while 
in the selected state: 
(a) When there are no data in the data buffer: 

I PI'! 0«\1" 

.......... 
PAULT 

BUSY .USY 

8£.L.8Vt' ON 

0.111.0 _puon :===============~I"""""l==~:;:== __ L __ I'nnU", of I I" ... 

(b) When stored data exist in the data buffer: 

81'!LIlCT' 

FAULT 

BUSY 

PI'! oral" 

n 
--. ... 
PAULT 

BUSY 



16. PROPORTIONAL CHARACTERS 

16.1 Dot Width between Proportional Characters 

.~ , """ . """ .. """ 
~ .. HEX coo ~L "" "'" ""' •. Hltlli 000 ""' .. .'" roo -

" , .. 8P~~ " ~ .. .. , 
" f--"-- 1-"--~ 

-~ 
n , .. , .. < U 

- - '- .. , M 

'" • H -
I-~ • " - I- -;- • " -

e- n , 
" -

~ 
, ,. -

" 
" """ <>IA. ~roo O<AL "'" "'" OIA • • "'" roo O<AL 

"'" DOD 

-~ .. • .. , r- •• 0 " " 
, 

" 
r-~-

" • '" . - .. • .. • ~~- ---'- .~ ---'--
~D _ -;-r--: 0 " • " , .. • .. 0 " , 
" · .. • M • " -: " > " • N • " • n , 

" • ., , " • .. • .. • .. - " - ' .. I .. • " • .. \ " • .. 
" """ .. """ " """ " """ OIA. """ roo "'-'L .." DOD O<AL 

"'" DOD 
CHAR. """ DOD 

• .. • .. • .. • on 

• " 
, 

" W_ !!..... 
c --'!- • .. 
• .. " .. , .. , .. 
0 " " .. 
• " 0 " , 

" " .. 
" """ • " 

, .. -
<>IA. ~roo 0 " r+ .. 
• " T M , .. .-

-, .. • .. 
• n 
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16.2 Proportional Character Coding Table 

HEX 000 20 I 21 22 1 23 1 24 " CHAR. S. 1 .. 
" • ~ 

WIDTH 7 7 10 I< " " -~EX 000 I , 
28 2. 2. 28 2C 20 

CHAR. I I • • , -
~.IDTH 7 7 " " 7 " , 

HEX 000 30 31 32 33 34 35 

CIiAR. 0 1 2 3 • 5 

~'IDTH " " " " I " " I 
HEX 000 38 3. 3A 38 3C 3D 
CHAR . 8 • , < . 
~TH 12 " 7 . .2,- 1~2 

HEX COD <0 .. ., .. .. 45 

CHAit • • 8 C 0 E 

WIDTH f.3 ' 16 " 14 _ ~S 14 
- HEX·OOD .. •• 4A 1 48 'C .0 

CHAR . H I J K L " WIDTH IS 10 14 "- ..2. 18 
-;~EX COD 

-

50 " 52 53 54 " CHAR_ • Q R S T U 

WIDTH 14 14 " 12 -'-' IS 

~~COD .. •• M .8 'C .0 
CHAR X Y Z I \ I 
WIDTIi _ 16 " 10 12 12 12 

HEXciio -
60 61 62 63 .. SO 

CHAR. • b , d • 
WIDTH 7 12 12 10 12 .,..2.2 
~-COD- .. 69 SA 68 6C 60 

CHAR. h I j k I m 

WIDTIi 12 8 6 12 8 IS 

-ii""~ COD 70 --t-":7 1 72 73 14 I 75 

CHAR . P q , • , I " 
WIDTH 12 12 10 12 10 12 

HEX COD 78 7' 7. 78 7C I 70 

CHAR . , , , I , I 
WIDTH 12 12 10 10 7 10 

26 

• 
13 

2E 

7 .. 
S 

12 

3E 

> 

" 'S 
F 
14 .. 
N 
IS .. 
V 

" 'E , 
12 
66 
r 
10 
6E 
n 

12 

76 

• 
12 
7E -
" 

27 

7 _ 
2F 

I 

" -
37 

7 

" 3F 
7 

"_ 
47 

G 

~ 1--4F 

0 

" -
57 
W 

18 __ -

'F 
+ 
12_ 
67 

• 
. ~ 

SF 
0 

~~ 
77 
w 

" 7F 
NOT 
USED 

• • • 

I 



f' 17. CODING TABLES 

17.1 JAB Coding Table 

< I : 1·1 : I' I : I : I ; I ; I: 
II I : I : • '1' I' i· i' I' .... , , 

, 
:j; 

~ r 

< ~ 

I , 
< , , 
r 

, 

~ ' r , I , , I, 
a; -...... 
(N_U IN_I) 

""" 1.00*.- .. '.K .... P_--_~I.,I ....... ""'~ 
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17.2 US, UK, GE, SW and JA7 Coding Tables 

J 
" '" .. 

0 0 0 0 , 
0 0 , , 0 

0 , 0 , 0 

'" .. .. " 0 , , .. • .. • .. 
0 0 0 0 0 " 0 

0 0 0 , , SOli DC , , • 
0 0 , 0 • .. , • 
0 0 , , • .!. ~~ ~ 

• • 0 , 0 0 • • • .," • t • • 0 , 0 , • i ~ 0 , , 0 • "" • .. , 
0 , , , , .. J f-;" J G , 0 0 0 • A ( • " , 0 0 , • ". .. , • , 
, 0 , 0 A .... · J , 0 , , • ""' ~ · I • • , , 0 0 c " .. < , 
, , 0 , 0 CR os - · " , , , 0 • so .. · H , , , , , 

" u. , , 
0 

Cola ...... 20 10 h ~nl 
oo,rlphla (e.8c1olmoub l . .. 2&110601 
O_k cllanc:wn ....... . . . . . 2&2 to $.02 

I 
! 

, , , 
0 , , 
, 0 , 

• .. • , 
• • , 
• • • 
R • • 

~ 
, • J T • • , 

u • • t • 
fy , • 
• J • • 
x • • 
v , , 
Z I • 

• ,-• ~ 
• , .. 

• -• .. 
, • -" • 

NO\e ILIr ... \0 Il>e 1001owl,.. ..... I ..... MpAr"'" ~, ... lablol t ... «II .. mN .......... ... 
Differences by Country 

Note No. I 2 3 • 0 • 7 • • JO 11 12 

Add_ 23 24 •• 08 0< .0 O. 60 7. 7C 7D 7E 

US • • • I " I , , , I -
UK , 
G. I A 0 U • 0 , , 
SW ):( t A 0 I. U • • 0 ; , 

Those columns left blank are the same as those m the 
US specification. 
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17.3 Additional Coding Table (or Columns 2a to 5a 

-• 
E • 
8 

• • , 
~ 

• • 
E • 
;) 

-• E • 
3 

- •• • l, • - I- - - ~ I· , . • ~ 
, • 

"'T~ i X; 
- -I'" " . 1>- , > • x > N I~' I~- I ~· Ii- I 

- • I • ~ ~ I~ • • • • < • • · • ,-
• 

W~· • 1/ , I • • , 
~ 

• · 

I· < I- t.! lew '" 0 ::: 
, I" " • I' 0 

'i is • · - . • . , . - 0 1'- • • - >0 

, ,~ ,. 
I 1- L r I.J h 1'- r .J_ l -

• ,· 1- I- I- I ' I- I- • i· I. I I- Iv • A • 

- • Iii ' . . ' 1- I I • _ 1- • • 
;; 1 1 ~ - ~I" · i· l· tt .. • - .... . I ' . I . -

·1· -- • -I- I· e I. 1< , -10 0 • • 

1'10_: I ) cO .... "lII 2: throoLIh & appLy w lIM a1p1w1 ...... ric: I.ymbolic ... ode· (Thil 10 

apedfied by ESC.S. Tba 81 e<>cIe ..... y aIM> bot...u In JA7 ... 0&0.) 

2) Cohu"lII hi th ....... h &.1 apply to lM 00 paphlm ... ode (ao apedrled by 

ESC. "). 
3) Colu ...... h2 thrGIIlh 5d apply 10 the C,...,k ... 0<1" too lpedrte-d by Ih. 

OO .... , 
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18. EXAMPLES 

18.1 Printer Test Program 
The program described in the following pages includes all 

the functions of this printer. The practical use of each 
function described in Chapter 10 will be better understood 
by actually using this program or by reading the listing. 

It · 
1 • • prill!." lUI " . 
" ' fCl 19Sf MEe 
SO · 
&tOUTlHl' .. JUI OUTiM",' OUTlHU, \ 'ul.ttprmt.t-Conll .... ' ,. . ... 
" . I', . II' . 
121 ' 
III LPRINT CHRUUIIBI,CHRI ClH4E); • Hlttt ou. til" .11' CPI I 
I" LPRINT ·OIC. chulct,r," 
15. FOR Co ASCI" "' TO ~S LPRIMT eRRUC);; MElT C ' I:W"mt dl mu 
,,, LPRINT LPRINT 
111 ' 
181 LPRINT CHR'Wl lii);CHRI /lHlS);' Hltet .ht. ch", ( 12 CPI I 
I" LP1UNT ",ht. chlrlet.r." 
2 .. rOR C-ASCI"") TO ~5 LPRINT CHRtfCl; NElT C ' lpr-mt ,II d'll". 
2lt LPRINT LP1l:INT 
nt ' 
231 LPRINT CHR'IlHIB);CHRI <1H51); "'ltd cllrlMoud chu. , 11 CPI I 
2" LPRINT ·conde"....CI ch". ct .... • 
~ FOR CoASCI"·) TO r55 LPRIN! CHRl tel,: NEXT C '1PI'mt ill enu. 
2" LPRINT LPRIHT 
2" ' 
m LPRINT CHR'Cl.HIII)~CHR' 1UI511; ' NIHI Il!'qIOrUONI enl •. 
n. LPR1NT 'prooorhlnli chl r let,rs' 
3" fOR C· ... SCI"·1 TO r55 LPRIHT CHRI !C), ltElT C ' 1PI'mt ill ch&/". 
lit LPRINT U'RINT 
32. ' 
H. LPRINT CHR'II.HIIII,·'· ; • 1ft 'Mine, chi'. 
3~' LPRINT CHR.tUlIBI~CHRI1UI4D; • lele't Inci chll. 
35. LPRINT ',nhlne'd Clltl ch,,..ct.rl· 
3" FOR C."SCI" OJ TO 255 LPRINT CHR' IC)~: NElT C ' lPI"ml III chi" 
l7, LPRINT LPRINT 
381 LPRINT CHRllUIlIlI,CHR ' IUI22)~ ' d.ftlt IMine. ch,,,. 
39t ' 
... LPRINT CHRI IlHUII .... ;' HI 'Mlnt' chlr. 
41' LPRINT CHRlIUIIBI,CHRtt&H451; ' If]eet .Iit. Chlr. 
42. LPRIMT ' Inhanc:ed ,btl thiracttti' 
43. FOR C-ASCI"'J TO r55- I..PRIMT CHRI ((I;: MEXT C ' iprmt ,II chir. 
U, LPRINT LPRINT 
45. LPRIMT CHRI C&HIIIJ;CHR. tUl22J; ' Mlllt ,rllUu chlr. 
46. ' 
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nt LPRINT CHRI(lJUB);"'":' Ht ,r"",ncr thlr. 
I" lPRINT CHRlClHIB1;CHR'1&HSel: ' ulln p'O(lrUIINI en". 
HI L.PRINT ',Manuel" DtOOCI'tlDNJ (hllulIr." 

5 .. FOR ' ."SCI" oJ TO 255. LPRINT CHRl eCI:: NEIT C ' lcIrmt .11 d'llr. 
511 LPRJNT lPJlINT 
S1t LPRINT CHRltlHl(jl:CHRII&H22): • defut rm&nC. chi'. 

'" 5 ... LPRIXT CHRI IlH£): Ht tnllr~ chi'. 
551 I.PRUIT CHJlI"HtB/:CHRI ,lHlE);' sellct pm, chit. 

S" l.PRINT -,1'11"9.11 InCI eI", Ittt~' 
5" FOR C-"SCI""' TO ~5 lPRINT CHRI (C);: tlElT C 'Iilr lnt .lil diU. 
581 LPRINT LPRINT 
5" LPRINT CHRltlHFI: • drfu! ,ni,,!!. eIIu. 
"I ' 
6't LPRINT CHRI I&HEl: • HI .n1I"9' [1'",. 

62t LPRIItT CHJlUI.HIB):CHRI /&H451: ' ui.ct .ht. tn.t. 
631 LPRINT ",nll/g.e! tht. Chlr let.r." 
641 FOR C-"SCI'""j TO 255' LPRINT CHRI (O:: NElT C ' Iprlnt ,II char, 
65* LPRINf- LPRINT 
". LPRINT CHRI(lHF1:' eI,'", Inl"lIr tIl,t. 
678 ' 
681 LPRIMT CHRI (lHEl~ H' .1'Il..rg. thar. 
6" LPRIMT CHRI {&.HIB);CHRUlH51);' le1.et cona.nllel dial'. 
," LPR1MT ".nlllg.d l {onCI.nlld chuact.rl" 
111 FOR C-"SCt"") TO 255: LPR1MT CHRltC);: MEXT C' llrln1 II! dI.,. 
n. LfRINT LPR1MT 
13. LPR1NT CHRU$HF1; , a.fllt .nIINJ' diu. , .. 
75. LfR1MT CHR' (lHEl; • leI Inll.g. chir. 
76. LfRINT CHRl tlH1B);CHRI (lHS'),' lel.ct prOportional mil'. 
n. LPR1NT ",I'IlI.gf6l 1ltOPO' hcnal chlr lCI'~" 
78. FOR C""SCt" ") TO 255- LPRINT CHRIIC)" NEXT C' 1111'11'11 III chiI'. 
7'1' LPRINT LPRINT 
eu LPRIMT CHR. tlHF); , a.fut .nlugl m.,. 

'" 811 LfRINT CHRI IlHD; , HI .nilr-g-t chlr. 
83. LPRINT CHRUlHIBI:"'",' Mt Imi fIC. chiI'. 
8_' LPRINT CHRI (lHIB),CHRI IlH4D; • MI.c! OlCi 01.,. 
85. LPRINT ".n!If9la •• mlnuel PIU milnel.rl" 
8:6. FOR Co"SCI"") TO r.i5_ LPRINT (HRI!CI;; NEXT C ' IlII'ml illI ch.,. 
871 LPRINT LPRINT 
88' LPRINT CHRIIlHFI,' cI.fut ,niug. chu. 
8" LPRINT CHRI l$.HIBJ,CHRI {lH22), 'd,fuI'M.nt, chu • ... 
91. LPRINT CHRI (lHD~' III .r>l .. -g. ch ... 
'2' LPR!NT CHRI!&H1B);"'"; • Mt ff'll'I i fIC' chlr. 
93. LPR!NT ",n1if9,d" IMlne,d .ht. Chi1ltttfl" 
'41 LPRINT CHRIC&H1BI,(HRI IlH_51: • Ml.tt r hl. c.hilr. 
'5' fOR Co"SCI" "I TO 2S5: LPRINT CHR' (C);: NEXT C • lor-ln1 til th.,. 
,,, LPR INT: LPR1MT 
". LPR! NT CHRI (lHF1, ' cI,f,,! ,nllrg' ch,,·. 
988 LPR1MT CHRI {lHIB1;CHRI (& H22), ' d,f,u ,Ml fIC' chiI' . 
99. ' 
IIU LPRIMT CHRI IlHEl~' lit .nll.g. chil . 
1811 LPRINT CHRI IlHIB);"'", ' 1ft ,Manu ChiI'. 
1121 U'R!NT CHRI!I!JUB)~CHRI1lH5'); , IIltct PlOOOI"llonti chit. 
1.3. L.PRIMT ",nl£r9,1I" ,Minc.d &III'OOOI"II1;1"tl chlUCI".· 
1'.1 FOR C""SCt" "I TO 255· LPRINT CHRI KI;- NEXT C IIII'm! il! {"II. 
185. LPRINT LPRINT 
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116. LPRINT CHR' WiFl; 6~'ut Inl"~. elm. 
117' LPRIMT CHR, If,HIB),CHRU'H:21 ClI'''! 'M,ne, ch,'. 
118. , ... 
II" CIOI~nl"llJ 
III' LPRIMT CHRl(lHIBl.CHJ!t·lHst, "Ilel 1lf0D0l' 11 .... 1 etll'. 
112. LPRINT 
I U. LPRIIfT ·1lf0D0l'11CIN.1 en" itl.,,· 
I'" l.PRIMT '601 ~nl"llJ· 
list LPRINT ·~61f9nlAltmOOqI'll""""'.1'I· 
116. FOR Mol TO' 
1111 lPRIMT · ,be61'9h-I.f . 
II" lPRUn CHRl ClHIBI.CHRIIN); clot ur.n"". n OoU I I, or .. 0' 
II" LPRIMT 'k1rmooqt'IuYw'YI, dot salelng I' .N," clot. I b.twnn, lI"CI k.-
12" NEIT N 
121' LPRINT CHR' tLHI&'.CHR" iHIE!, •• 1«1 Olel en." 
122. 
In. 
12" [1nC.I tUI 
12" LPRINT 
120. LPRINT 'unullnt" 
127. LPRINT · 'bed.I~M"'lrnr.ooq"IINW'Y1. 
12&1 LPRINT ' Tlus II ,.,t." 
IH.lPRIMT · 'beG.I9f!I ... IInIIOOq"t ......... tyl.·, 

13 .. LPRINT CHR. tlHtel; une.1 eOd~ 
131' LPRINT " TtlI'" Iut," 
132' LPRIMT LPRINT 
13l. 
134' 
I]~' iICIrthnt 
\368 LPRINT 'thill II', 
137' LPRIMT CHRI ClHI fU.CHRI'Ul~,$1. ""I 1Sd~'hnt 
US. LPRINT ·.n:Ilth .... • 
13'1' LPRINT CHit llHl fU .CHRt IlH5t1. llOCO I.I"4IlltnI' 
I'" LPRINT', Thilis not I,r'II1ltbnt.' 
til' LPRINT LFRIMT 
142. 
lilt VIIiUIII II,... ur.o"9 
lUI LPRllfT 
\'" LPRIMT 'Vllllbl, Ill'll ~Ci"9' 
1"'lPRI"T ,41' LPRINT (.HRlIlH, (II.' "'; hi'll IOICI"9 I I' 0 .ren I 
14$' lPRlllT ·ltnI' SOICl"V I I" II'ICI'I I"' 
In. FORLol TO:! 
15 .. LPilNT ·uoed.f9t>lAlrnr.ooqr" .......... yl .. P(O£FGHIJKLMNOPORSTUVWlyr 
1511 NEXT L 
152' LPRIMT 
'~l' LPRINT CHRttlHl PI;' r, hnt 10ll1T'9 ' 118 ".en) 
15" LPRIMT "hnt "'"In; ( 118 1nct'l1" 
'~5' FORL"I TO:! 
1'·o'tPRINT ' lbciHI9hljllllnllOOq'''uvw<Y1 .... (I.rFOHIJ[LMNOPORSTUVWIYr 
1511 N£lT L 
1581 LPRIMT 
I~" LPRINT CHP.I'lHl B):CHRl tlHS4':"I" II .... 101crr'9 f ,,,,4' !foCt> I 
loll LPRINT 'hrw ""CIng I "ItU II'ICI'I'· 
1'1' FOR Lol TO' 
16~' LPRIMT "bciHf9hl",I""oODqI,tvvw<YI AE'C[.rFGHIJUHMOPORSTUvWI Y2" 
'U' N£IT L 
"II lPRIMT 
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165' FOR No2' TO 99 STEP $ 
I'" LPRIKT CHRUUUBJ;CHRI!lH$41;RIGHT'{$fRUII'.NI.]); ' Iuw 5P<Itlf9 (n/1 44 Inch) 
161. LPRINT 'line 5P<IClng I":K,-/1441nd1" 
l681FOR LO! T02 
169' LPRINT ·.Md.f\l'Il ... 'mrlllCllQ' .. I ......... yl ABCDEFGHIJICLHNOPORSTUVWIYZ· 
1711 NEIT L. 
nu U'RINT, LPRINT 
172. NEIT N 
l73t LPRINT CHR.IlHl(jI;·A·. 
1141 LPRINT' LPRIKT 
175' ' 
1741' 
177. 'UIolflll HDf'IIm111 Tlb 
178. LPRINT ·Horuontal Tlb" 
1191 LPRIKT CHRtWU B);CHR.tlH28I,"'II.'2'.f3"IU,'~I.·, ' HI HoriJar.t&i Tlb 
lell LPRINT ••• , 
18U GOSUB 2181 
18te LPRINT ·tllll·: 
183. GOSUB 2181 
184' LPRINT ·tlb2": 
185. GOSUB 2181 
186' LPRINT ·tlb3": 
187' GOSUB ~'8' 
1888 LPRINT · ,.M" : 
1891 GOSUB 2.81 
19" lPRINT ' Ub$' 
191' LPRIKT CHR.(lHUr.):CHR.!lH291:·.2.,I ••• ·:· cluf Hor'Uontli Tib 
192' lPRINT 'f": 
193. GOSUB 21St 
19" LPRllfT ·t.bl· 
Ir.:. GOSUB 21S. ,'I" LPRINT ·tlb2'": 
191. GOSUB 2.8. 
198' LPRIKT ·lIb3" 
'991 LPRINT CHR'(lHIBI:CHR.tlH321: • clul ALL Hornontil Tlb 
2.11 LPRINT ... : 
2'1' GOSUB ?8. 
2.21 LPRINT "tib'"; 
213' GOSU& 21st 
214' LPRIMT "tlb2"' 
2.5. GOSUB 2'8' 
2U.lPRINT "tlb3· 
2'17. GOTO 212. 
2.8 • • 1M H,rlJont.1 Tlb COCI' I &n9 ) 
un OUT lHl'J.H9 OUT lH4'" OUT &1-141.1 
2111 AoIKPI&H" IAKOI IF A"' THEN RETURN ELSE 2111 
21 II • ftld of Ioibro.rtlne 
212' • 
213 • • 
21" LPRINT CHRIIlHIFI:tHfi'(Ul1I'151: multi lirot/lle! I 1$ hnn I 
215. U'RINT CHR'(&HIFI:CHRti&HII.I4I: • rrulti IllWfrtd ( 14 linn I 
2161 LPRIKT CHRUlHt f):CHR.I\HII·II; ' multi lirwfrre! I I linn) 
2171 ' 
2181 ' 
2191 • t.ft mI/\lln 
22" LPRINT 
2211 LPRINT CHfiIIlHIBI:·L":·'U". HI \,;1 mill/In I t. I 
2221 LPRlliT "1,lt m"l/ln II" 
n3' FOR C-ASCI'''"1 TO 2~5 lPRINT tHR' ICI;' NElT C 'Iorln! III ch.,., 



12" lPRIMT 
~:"-' LPR1NT {HR'(U1l81,'l',":~' 11" ],,11 "~19m {:'. I 
2; .. ' LPRIMT 'l .. ft ..... 'l/ll'l ~ •. 
n7t fOR C-ASCI""/ TO Z~~ lPRINT CHil ·' NElTe iOl'IM III tl'lll. 
:~~e LPRINT 
:':'9' lPRINT (.HR' ,"HI ElL·l ... · d~ .. t i.ilIO'W'Qlr, 
23 .. 
~]I' 
~]:. 

Hlt lewdlng II'IItll'''' [CI(I. I ClUtCh" I 
~34' POlE lHrr.'.&HP.i PUSH AF 
11S.POUlHfUI,lH1E lDA.IHW 
~:u. POI:[ lHFF'~"'HCO CALL lPTCHP 
:>37' POKE lHfFn.tH~& 
Hal POlE 'HFF64.&H' 
:'3'1' POrE lHfF65.t.HFl f'OP AF 
2'" POlE lHFFoo.&HC" RET 
2411 [lEfijSR'lHfFU 
~42' • 
:'43. V"p'nc 111'1111 
244' LPRINT 
245. LPRINT "D/lp/'llt Dl'IM" 
:4e'lPR1HT 
]47' fOR L"1 TO:. 
:"~' LPRUIT CHRf l!.Hl l<!.CHR " 'H~'l: 10' hr. KIoIIn1'9 ( 16/144 mC1'I1 
~". LPRINT CHR, I'HI81,CHR' IlHS31;"t25S', ",1,(1 VNpIIlc mod. I :'55 bvtn I 
Z'-" FOR 1'4., TO :t •• 
~U "-USI!'I\1 
2O::?, NEXT n, 
:53. LPRINT 
:'~ •• HEIT l 
:''5~' FOR L-\ TO:. 
~6t lPRINT CHRI -lHU",(Hf. ' '.lH~R"I'· I, .... WlIung I 10ilU ,t<h ) 
2571 I.PRIMT CHRlft.HI8'.CHR " ~HS3J,·"U·. 
~.PlfORNoJ TO "I 
:>"".q. "'USR!lHffl "'USRllHff' "'USRWlII "'USRtlHI) 
26" NElT H 
2'III.PRIMT 
~61t NEXT L 
2.31 fOR l'\ TO I' 
~6" LPRINT CHRI IlH)i!t.C.HRlIlW4)."I'" h." WlItl~09 16IIU jt"Ith) 
U'~'lPRIHT CH"'IlHI[ll;CHR ' IlH~3);"16H·'. 

10" fOR H-' TO 1" 
2071 ,.-OSRoJH"A A'USR'lH"-~' 
2o&C' NElT N 
2,QI lPRIMT 
27 .. lfRINT CHR. ltHlft),CHRl ilHS41."16" hr" ICI'nng 116,\U Inch I 
27 1' LPRIItT CHRI UHIB'.CHRl ilHS31.·8o" 
2721 FOR Ito I TO lU 
2731 AoU5RItH'IS) A.U!>PI HAA' 
~H' NEITN 
27~'lPRINT 
210. NEXT l 
~71'lPR[NT CHRl tt.HIi!t. A"' 
net lPRINT lPR1NT 
21', 
ztI .. 
28U Ht \fro 
Z82.lPRIMT (HRI 'Hit" A<t" \ffU "If 1 

I 

It 

it 
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~83e FOR La2 TO" 
~8" IF L MOD" e THEN LPRINT " P(t" . Ht eH? V~rtl(.l TID 
2S"ie IF l MOO 6. t THEN LPRINT "OQ"' ut CHl V~rt\cII TIl) 
2868 IF l MOO 6' ~ THEN lPRINT OWl" : nt CHi Vt/mil TID 
2818 IF L MOD 6.3 THEN lPRINT "f'(!", ut CH~ V~rtictl T,b 
188e\f L MOO 6· 4 THEN LPRINT CHRl tlH6') ,"0"', ' $.t e H6 V'ltl(l) TID 
289. IF l MOD 6.5 THEN LPRINT "Q(!", ut NO V"olcll Tlb 
Z9ee NEXT L 
~91' LPRINT ' A(t" .CHRltlHIE); VFU stOP 
2928 
ln8 
;>9', LPRINT "Vtr mil TID t TOr I" 
2958 FOR 1'1-2 TO 6 
~&I LPRINT CHRlll HIF1,CtlRUN I; CH_., V"tlul TID 
:17'lPRINT ·CH ".1'1;* V~rtiCII rib· 
~8e NEXT H 
m'lPRINT CHR' f&HBI: VT I CH! I 
3 .. , LPRIHT "VY-
JI" lPRINT CHRl t'H1F );CHRIU I Tor' CHI I 
3811 
3U' lPRIHT . .... onnttl tnt trod ...... LPRINT 
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19. PRINT EXAMPLES 

~I<' u .... <1 ... 
.. ...... ". -. "H"~·"". _ fV ... 'J • ......-sTu.W>.H.' .~""'.~, , __ 

_ .,..-.",,[,,- _ " 111 ,- r ....... _ v .",._ ..... , •••• ,~ ..... ·'I.J: 
"_""nu"-~c_",,,,.,, ..... _ ........ .... II 

. 1 ... ' .. ' .. I .... 
... ~." •••. ,.UJoO~,..,"'·)-....c«'''''' ... ~Ht_'l1 I'. _ .... ,." .• '_ .. ' .... " 

_ 1111_ '-_I ,~",,,,,,, .. ,.~. ...,· ... "'otr,,,_ ... W" ..... ·, .... l" .. ... ·O(UO 
........ ~ -l. _ ... _ot .... 
·· ... "t·.·-".-.,""_~ .. *_.#_.,_ .. 
...... --I-~'-""'-"''''''-'''' .... ~ 
~--..t_ .. IOt. 

• • 

-., \~ •• "l')4'A'" ..... K:;U'*IJ(UQI~lU\' ___ ....... '.,' _ 
" . ' ............. -_ '",u,.. .~,_. _., .... .., ..... _,.:.,._...... ........ • • 
•• • ·oC .... ~ ...... . . _ 

_ h_..t _'" ..... . « .. . 
• • .. ,.,.·U .· ,-,,,,,,:r:tot~ ..... , ".)_',",IJ~u..w.nllq .............. ,_. 

_U_yICII-_I III~V.II","" .. "" . ' "n._· .. ..... ~ ........ _.h' _ _ ... ,""'·. ·n_4·· .. . _·~ ... "' ... .... ~ _~ 
__ ...... to <0 .... '." 

· ·M~· II . ·.· ..... l2l<154 ... "(.,_' ... I-.-UMI(\'l"'· __ "",,,,,'1_ .. _.,.,, 
_ IIU_,-·, I.., u,.,... • ' I" '"~'' ' ' ... ' .... HoIT""_ ..... , ....... ..... l" .. ... · O(u 
. ""' .... _-l .. 

_M~~_""" 
~.'" .... · .-Jt,~ .... <.' .... Ia_,J(UtllCIfOaT1I9VI1U\r __ ................. ",a- _ 

I I ' .. ~.-_I I ..... '"' v I· ' " ,,,_., ' .......... ,.._"'.z;.y_ ... '""' •• n_4 .. ... 
. .... •• .... s.a ...... _ ;'\)1 _ •. 

.... I. rg.d p.c. Ch.~.ct~r • 
• ~ ..... . ~&. It ~ ~ '. • 0' Z34'501o7e1'' ••. _ • ..... Oc:.a:.E;FC> 

.... 1 .... f<LnNOPQR1'-T ............. • .. 7:( .~ ... d •• gh. " ......... 0 
po"',. ................... "'c., . .................... ~ II 
............ ...... . - :1 ..... __ ~ •• "'-'"' ......... p", ... " r o" " x: 

"" ..... ~" ·HJo.%v ............ d ............... ~._ · o~ .. ~_~ __ __ 
....... g. )< """'"-I I 

.~'.,.Q.d .1 ••• cn.,..ct .r • 
• ~ ..... ~ .. () ". Ill< '7:3"'~."."" , <_. > ..... IiICO£ .. OHI ....... ~ ....... ' 

PDRaTUVW)<VZ[ J' .. t>cd.# ... n, ,"' ... ~or>Q~ ..... ·_, •• · .. · .. (.) 1 ...................... --.1........................ .. . ..... _ .•.• 
... l' ..... ~ po",""".o4 .. r: ........... ~ .... , ~u "'''''''-T'''... j'. _, .... DC > .. 
_~ ___ ••• ". D, ")( ___ II 

. " .. '9 . ... conD. " •• ., Ch at a .l ... _ 
, • • • ~ (, • •• - ..... t23 .. ~7 •• ' .(-I ...... COl; .. O"I JK""""OO>OOOSTO. .•• WIII"" ak 

. ... 9I'1~~, ... _ ........... V.( I)· _ 1 .1 ............ ,-_" ........ _ V ., .......... , ' .. _. t-..... ' ........ 0'. "" ............ S ........ · ... _~· •• , . ""·.C ..... """ .......... . 
A,X ~, 

. ... I .. rQ . "' .. ""'<>001"""""'.' c:n .... c: ... .. 
·~ ... "' .. ·n . ... -.,.. •• ~l1 ... ",. ..... • ..... eCE:>EFOHI.:rX;1..MNO .. OR. 

TUVWXYZ(" _ . oc:., . #on ...... '......-..o .. q ... tu...- -- . (," 
- I I ..................... --I I...... ...... ...... ....... • ,"" ... __ + •• 
... _.,.. ........ .. ""' ........... 040( :I:"" .. ........ ..... ~ '::I:u ..: ....... - ........... .., ... ... 
... _ ". -OClY-l_-=- ___ ...... O. )of """"'"-- 1' 

e n • • rg . d ~ . ... h.nced po.c. Ch ,,".ct .,. • 
• M ..... ¥~~<) •• • - _ /eI 2~ 4~.7a~. J <_>?AOCO£FO 

.... ,~KLMNOPQR.TVVW)<V~ [ ' ) ~ ~ _bCd •• gh. JK .~ ... o 

.,.ct,..t .............. .. )''"'c:I)- 1 ••••• ,'. , 1--_ , 1 
.-. ..... ........... l· - J .... ........... _ ..... .IoIIi_.,.. .... oe po, ........... O~ ... z: 

_ .... d .. ' .... e . ::t:u...: ....... - .... ¢ ...... ..j7 .... . _ ". _oc ",-.. _ _ __ _ 
••••• o.....--....x-- I~ II -l 

.~I_ ~g.d ~ .~h.n c .d .I.te C h_,..c ~.~ • 
• - ... ~ .. ·() ••• - . / .1 2~.~4,.IiIP '. (_>?aAIiICO~~OH I~ f<LMNO 

~DR.TUVWXVZl ' J A_· .OCd·· 9n ' J~ lmnooq~ .' V~.yI(I)-
=I .................... ~--, I~""" ..... """ ~· · I"· t .. 'o-..... .. 

__ 1' 4 •• cPd.nr.o'~ z:av ... ~~~.'±U~"'a._T"' W.~7 ... ~ . _~ ~ OC k~ _ _ ___ ••••• o.........x -'---,. 
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.... I.rg.d .. . ,., ........ c.d .. "' .. epo,..t.o ...... 1 " ... . " . ct . ,.. 
'" •• ",,, 'U •• ,_.'. 1234567 •• :<_ > 7 (1! A Be DE:POH IJ KLM I'lOPORS 

TUVWXYZt'l _' .. b"d.~g""Jk.l..., ... opq,.. . t .... ",,,,,,,y 2(1 )--
_I ••••• ~ .. -_ II.-.'-' .......... t . - $"' · ... "' ... - ... ~" 
"'_.,.. .. oo .... pa ... nroc. K ::r: ... V ,d ..... 'le • :t;u...: ,... - .. - ..... <I ........ 01 " ... ..... _""-0< .... ,.. _ _ __ ••• *_0 ........... ><.· I..L...,-I I ,. 

CIf"OP(If"tU:II'I&J chlrlct.r" 
clot 'P4Cl1'l9 
.1KcS.fglll.illrmopqr "tUVWXVI 
.bcdl~lJlI.1rnnooqr,,~xYI, dot "p.lClng ( I dot,, ) bltw"n j.rod k., 
Ibcd.fgIlUkllft""JOPQl""tuvwxY I, dot "Of,tlnq ( 2 dotl ) IMtwun J ,nd k. 
.btdtfghi.!k.lrmooqr"tuvwxYI , dot "PIeing ( 3 dot'll.) btN"n , .nd k.. 
t-bcdlfglluk.lmnooqr"tuvwxYl. dot t.QICIng ( 4 dot" ) bttw .. n J .M k. 
IbcdtfghlJklmnooqntuvwxYI. dot "PICIng ( 5 dot" I bltw"n,.nd k.. 
IbUltfghil klrmooql'litu_wYl. dot I-PIClng ( 6 dot'll. 1 bttw"n ,.rd It. 

ctnc.1 t.,,1 
.bcd.fgl,II .·lmnoPQr"tu ......... ""'2. Thl~ l~ t~ ... t. 

TI1I4 I" t_ t. 

Tin" It und.r!ln,. Thl'l II. not underl)f,f' . 

var' lbl, lin. 'I"t-ClnQ 

lin. "p .. elr'9' I e Inch 
thed.t t:lh I I ~ 1 mnopql"" t uvw : Vl:. ABcr'EFGHi JKl t1'KIP(.;F'STt ~ OW"',"} 

.. be d.f 9h I I ~ I ",nopOI"" t U"''''' Vi AB( OEFGHi JK lI'f\IOPQR~ TlMoI)ll "} 

1,n •• paClng ( I'B Inch) 
abc d.f gh I tt. rmnopq ... '11.- tU ......... ~Vl. ABrOEF(;H I JKlJ1\IOPtJP$ nr-IW"x, / 
abcd.fgh, 11-:1 mnopqr ~tUVW"'V2 kBrDEF&HI J ... U ...... OPORSTLIIMX'I'2 

li1'lI!> !Ptcln~ ( 16 \44 Inch' 
:g~~: S~:I~I~~gg~~:t~~~~i ~~ERr~~~t~~~18~8~;l~~~ 
lin. t-pt-clnQ \ 26 144 Inch' 
abcd.f gil I I I-: r mnOPQ"' 'II.- t U ............ "' : AI3(["IEFr.H I JKLI'f\lr}PQP<;TII\M\o.y 1 
.bcd. f gh I Il'ln,nopqt , t u ........ :I'V ~ ABCOEF&HI Jl<l t1'>IDPORST!)..MX'l2 

lin, tp.c inQ ( 25/ 1<14 Inch) 
abc d, f 9h I , .. ! mnopnr 'II.- t U' ""XV2 ABCr,EF(;H I JKl t1"~I'PQPST~MXY2 
abcd. f Qh' II'I ml'lClpqr • t UVW"'V: ABCOEF&H I JKLI'f\IOPQRS TlJIMXYZ 

"n .... ptClnO ( 3 9 /1 44 Inch) 
tbcdttfQh I ,V.l mn opqr "tUVWXV2 ABCDEFGHl.JKLt'f'oJOPQRSTl}JWXYZ 

,bcd.f9hlJ"'mnOp~r"tUVWXY2 ABCDEF(;HIJKLHNOPQRSTUVWXY2 

---'13 -



lin. ,0.cln9 (J!i 144 Inch 1 

.l;bcdefghl 1~.lmnoPQr ... tu'I""V::: ABCOEFGHIJ~L~OpaRS11.M<I)(,Yl 

.. b(d~~Qt,' I I II1,nooqr1i.tuv .. ~~\'::: AEI(OEFCiHIJ~.L"""OpaRSTlM'{XYl 

lin. "o.l;cln9' 48 .... 144 Hoch \ 

.I; bcd.f 9h I I ~_ 1 ",nooer" t U'-"" V% ..,B(()fFGH I JKLr-NOPQRSTlJ.,W'(Y Z 

itobcdei9h I J~ III,nooqr! tu' .oj. '1% ... e([OfF(jHI JI'LI"'OPOF!~TUVWXYl 

.bcd.f9hIJ~lmnOOQr"tuvwyv::: ~BC()EFtiHIJKLHNOPOPSTUVW~Y2 

itobcdvf9h I ,~II1,nooor f tuvw<"': .. B({.EFGHI J~.LI"t~OPORSTV·MXYZ 

.. bcde-f 91"1 I ,~ I mnno,,- .. t"' .... ' 'V1 ABCDEFGH I JKL ..... IOPORSTI)..JW)(YZ 

~t'cdefQh 1 ,~1 mnOOQr" tU\"W~vz Aer[1EfGHI ,IKL ....... OPORSTl~Z 

lin. 1i.pitoc\r'9 \ ~~ ' 144 Ir.ch , 

-'lbcde-fqh I I ~ 1 mnOPQr !.tuvw>c ... z ;.!BCOEFGHI Jtc'Lt1"mPQRST~Z 

• t\cd.f 9'"' I ,I' I mnopqr-" t u'· ..... >: v: "'8(OEfGH I JI"U'NOPORSTtJ".IW){yZ 

.abcd.fgh I ,I'I mnopor "tu'lW ... : ~BCOEFGHI JI'Lt1"IOPQRSTI.M<IXYZ 

"bc d .. fgl"l I .1'11I.nOI:>Qr '- tlJ'.OW ..... ::: ..,8(OEFCiHI J~l1"NOPQRSTlM«YZ 

-'74-
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lin ... p_cint;. .: 65/144 inch) 

..roc d.f 9h 1 J 1" mnopqr s. tuvwx v: ABCDEFGH I JKlI"NOPQRSTlJMI<YZ 

abcdpfghIJt.lmnopars.tuvwxvz ABCOEFGHIJKlMNOPQRSTUVWXYZ 

"bcd.f gh I ,I'I mnoClqr" t 1,1' ...... '" ~'Z ABCOEFGH I JKlMNOPQRSTUVWXYZ 

abcd_fghiJt.lmnopqrltuvwxyt ABCOEFGH I JKlMNOPQRSTlJMXYZ 

a.bcd_fgh I II" mnopqr .. tUVWYV 2 A8COEFGHI J¥lt-'NOPQRSTI}.M)(YZ 

--'75-



&~ 144 II'ICh • 

lobe d_ • 91'1 I .,' 1 mnooar "~U'-"~ 'w'Z .... fI(tlEFGH I J"U'NOPOP!; TL.M.ol>tl Z 

iIIbCCl.f9h l ,1\mnOOQr"tu"""'.XYZ ABCt>~FGHIJ"'LH~OPQPST~yZ 

Horl:onuo.l Tab 
tillttl ". - t.r.lhto2hroJ 
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'.Il "'9,ft " 
' ..... ",_ •• ,U ... ~~ ... " • _(.(fGtoIJ~~_n',"·"1 1_ .tlede' 

O.",.l __ .' ........ v •. _ 'I II ............ -_tl~U_ · n ._ o 
_., .... P~ .. .,. \o~'_"" "''''''-''_4'' '''''' · '~''':_ •• ' . ' •• ()/· _u 

'." .... o'n .f . ...... _ .• ',.4~.·~." • '_tolf' <1.'·, .. _;1'· ..... 11 ,'.I>< .... 9I', .• , ... _U..-.... ·.• _ " " ............ - I. 
"~'- ' ...... y ....... ,,"" •• ;., • .., .......... , •• - ...... . 

..... · 6( •• .,.".,. ....... " _ I 

9' ,,,..,e ... '., 

CH "fortl,.l T.b 
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