GUARANTEE
Your ZX PRINTER is covered py a 12 month comprehensive
guarantee, valid in UK only.

RETURNS/INFORMATION

Should you need to return your ZX PRINTER tor any reason,
please send it 1o the lollowing address logether with an
explanatory letter,

SINCLAIR RESEARCH (JBS)
STANHOFE ROAD
CAMBERLEY

SURREY

GUI15 3PS

For any other information please wnte 1o the above addiess or
telephone (0276) 21282,

© Sinclair Reseach 1981
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smeared, tuzzy or faint prinung — others contain cadmium in the coating and

Zx Pri nter Operating InStrUCtionS could be a health risk. Non-metallized paper won't work at all.

HOW TO LOAD A FRESH REEL OF PAPER.

INTRODUCTION

The Sinclair ZX printer gives a permanent record of anything the compuler con
print on the TV screen. In addition, graphics always “join up'' il done in several
goes, 5o that long programs, long tables of resulls and elaborate patterns and

J,
graphs can be printed oul without a break, il T
Supplied with the printer are these instructions and 1 reel of paper. You will Press on the underneath of tha reel  With the reel carrier jrulled aut of b
also need either a ZXB1, or a Z%80 with the replacement ROM: the standard carrier to disengage i o the  prnler, take oul the emply cardingd
version of the ZXB0 cannot be used Chapter 20 of the ZX81 instruction book prinder fube - but save the plstic hubs i ihe

gives the BASIC commands necessary 10 use the prnter. You will also need a : S
1.2A power supply which will have been supplied either with your compulor
ar your printer.

CONNECTING UP

Before connecting anything to your computer, pull its power plug oul. |1 you
have a RAM pack, unplug that too. The edge socket on the end of the printer's
cable now pushes onto the back of the computer thraugh the rectangular siol
Swhich s on tha leht of the ZXB0 and on the naght of the ZX81 (ooking from
the front). The printer will work perfectly well without & BAM pack, but il you
have ane an extra plug has been provided Lebind the pomaen’'s socket so 1t
the two may be stacked together, Just push the BAN into the back ol the
socket housing the same way as if you were connecting it 1o the compulr
The printer should now sit neatly on the nght hand side of the ZXB081,

Thread the end of the new reel Push the hubis e e rasl, ancl 1y
underneath the metal ralfer Into the carresr

IMPORTANT: Since the printer takes a lol ol powar, a new power supply (&
provided which rmust be used in place of the old computer supply, and which
plugs into the sarme socket on the £X80 or 2X81. No harm will be done using
the: replacement supply all the tmi, even il the printer isn't connected

Hote - singe you shouldn't connect the prnter without swilching the
computer olf first, 's a good idea o have the prnter aways plugged m justn
case — otherwise you'll have 1o save your program an tape while you fiddie
about with plugs and sockets.

See LPRINT inside back cover

THE FAPEH Pull soime of the pagper thiough, hald

The ZX printer uses its own speaal metallized paper, which can be supplied by the carned as shown and chp if bacs
Suclair Research., Other metalcoated papers will work, bul may give intG thes pomter By




This may be done while the printer and computer are switched on, so long as
care is laken not 1o disturb the connections.

THE FEED BUTTON

This is the printer’s only control, situated to the nght of the paper reel. This
feeds paper out without printing anything to give a blank between printouls or
when tearing off. The fead button doesn’t communicate with the computer,
s0 il can be pressed at any time, even when the ZX80 or ZX81 is in the middie
of a program. If you press the button whilst the printer is actually printing,
however, the computer will be overridden for as long as the button is held
dowwn and you'll get a blank - no harm will be done, but the pnntout dunng that
time will be lost.

TEARING OFF

Sections of the paper may be torn off using the printers serrated edge — next
to where the paper caomes oul,

Use the feed button to get a
manageabile length of paper and'er (o
make sure that the pnnting is clear of
the sevrations. Less than 2 or 3 inches
of paper may be difficull to tear off
properly.

(Il you're nght handed). Hold the
prnter sigady walh wour lefl hand,
wilhh your night. pull the paper across
the serraions at a farly steep angle
Dan't ey 1o pull the paper squarely
across the odge il ar onca

Practice makes perfect — il you're in any doubt about the abiove procedurne 1y
teanng ofl a few stnps of blank paper irst

CLEANING

After you've been through a whole reel, you'll fmd that some of the bla
maleral has bean scraped ol the paper Whilst yon howes i r@al can At
the printar should be cleanad The lack depasit should b rermovad Troom e
recess where the reel camor goes especialy around the siol just under Tea
the serrations, and from the ribber dove ller. Use only ussuas or o cidli
brush — chemicals are delinniely out. Some of thoem will st ck the plastic il
may reduce your pnnter to o shapeless black blob
Also, don’t poke anylhing o any of the apertuies, as the alaction o

mechanics may be damaged, and don't iy o take the printer apait
Dismaniling 1s easy, reassemibly may be maore dithicul

ZX PRINTER TECHNICAL APPENDIX

This section 1s wrtten [or people who wish to use their ponter with e
code progams 1o do things like high resolution graph plotting, altem v
character sels, ewe, and f assumes a knowicdge of Jo0 hardwa o il
software. For prnting out ZX81 characters lrom a BASIC program you doiit
need to understand this section at all

GENERAL PRINCIPLE OF OPERATION

The prirter functions in rattey the same way as = TV poetans, L8 By So0noae
from leln e nght. A condducii o sbvlis s palled antass e poper SEoh tenes
and where g black dol s wondietd 4 pulse 9l current s passed thioin
stylus. Tius evaporates the alumimumn coating oo the paper, andd allo 5 U
black backing to show through, 1o avoid the necd to retum the stylus ook
1o the bt bhand edge of e paper, there are m act two iyl mouite:d
mowving tell, which lollow each olher in guck suctession The belt ana
paper leed oller are botly Jdiven continuousty sainlst poatng, o el a0
the next stylus comes round e paper has baen moved L raady for the oot

line.

In ordor that the siyl alvways stop off the paper, the BASIC commanils =g
the mator down for the las e scans befone s g - Lhys makas sune Thet
graphics always join up™ i done i several goes, and this feature shaoola b

putn any maching code prograny Dol requerss The prmior 10 s1op il 1
cornpauter thinks dboul the peeat e ALl spresed, ot ponis on e pagaa or
about 32ms, and oft it tor sout 1oims

Since the speed of printing con vary, an encodor disc s usad 1o give 20
pulses arross a 92mm prhing width (allowing dovm marg nsh. Thesa palses



are synchronised with the stylus hiting the paper so that the prninting is
always vartical.
There is about 60us between the starts of successive pulses at full speed.

THE INTERFACE

The printer is wired as a 280 /0 port, selected by A2 being at a low level - no
other address lines are recognised. So to send information © the printer, use
the Z80 command

QUT (FB),A — opcode D3 FB
assuming he dala s in register A, The data bits have the following meanings:

{D2) High level means stop the motor, low means start il

{D1) High level means put the motor on slow speed — this line is overndden
by D2 being high.

(D7) High level applies power 1o the stylus.

All these lines remain in the state they were at last, unul new data s sent 1o
the printer. At switch on, or aller pressing the feed button. D1 and D7 are set
low; D2 is left high once faed is finished. Tha other dala ings aren'l used

To fetch nformation from the printer, the Z80 instruction; IN A, (FB) -
opcode DB FB; will put the data into the accumulator. These bits are used

{DB) Wil be read as low if the printeris thera, high it itisn1, and |5 used solzly
1o check the printer s connected

IDQ) This line is the signal from the encoder disc,

D7) This line is hign when the stylus hits the papear

D@ and D7 are both latched so that they remain high until the computer wries
something to the pnnter. S0 even if you don't make use of the nformat.on
wou've read in, you should use an output instruction (with appropriate datal to
reset the laiches until the next signal. These bits may be in either state on
swilch an, and aren’t alfected by the feed buttan The paper detect signal is
also used internally by the printer 10 make sure that the styh stop oft the
paper. Note that if power is applied to the stylus, the paper signal will go high
even il the printer is between scans, and so the stylus must be twurmed off
before attempting 10 detect the edge of the paper,

SOME PROGRAMS

Here are a few example programs for expenmentng with. "Text Edit” (No 1)
uses the panter rather like a typewnlar except that it automatcally prevers
words from being chopped in half by the end of the line.

4

Programs 2 and 3 are not specifically for the ponter, bul the graphics thay
produce on the screen are guite effective when COPY 1s used. No. 2 takes up
1o 40 characters and enlarges them 4 umes using PLOT and the ZX81%
built-in character set. This program runs very slowly! Two sxamples of pretly
pictures are plotted by the 2 programs given as No 3, wonch may be casil
modified (o give other vanations,

Both these last two progians plot rather slowly due-to the amount of
calculation they have to do, so program 4 is designed 1o tack on the end of
either of them (ar any graphics program). It saves the final pcture in A% onoe
thiz 1s done, the results of your program can be recalled aackly with FRINT
A% The onginal program miay then be erased il you wash - line by line, though:
rememier that NEW will clocr the aray you've [wst spent 5o much aifor i
filling up. A RAM pack waill b necessary in order to fitin sl the storage

Program 515 simple yvet it enables complex pictures 10 be drawn on tha
screen and 10 be subseguently printed

Il key 115 pressed a flashing black square will sppear Tins can be moved
over the whole screen area using keys 5, 6, 7 and 8. 1t will lcave a black trail i
key 015 pressed the flashing black square will rut out gverylang inits oo, as
it 1s moved around the screen,

H key 2 15 pressed the llashing square disappears and mey be maoved aside
without upsetting your composition. When youwr picture 15 completed bay 3
should bix pressed and the picture will be prninted out

This prowramn really neads the 16K RAM pack o5 only the most elermantary
PIclure Con be drawn withcut i

Combing this pragram wiin puogram 4 which stores the display 5o thai your
space munsten 15 available for instant recall

HIGH RESOLUTION PRINTER PROGRAM

This program works rather hke PLOT, except that i@ works only with ine

printer. and uses a square ol 206X 256 points to give 4 times petter resolunion
You will need a 16K RAM pack to run this progoam. Beloie entenng it, type

POKE 16389, 124
NEW

1o reserve some memory. [ you don't, the progriom warns you andwon' run
Be carelul to enter ine 1 exactly as qiven: the RNDs and TAN muit bo
entered using function mode, not spelt out Noie that there 188 spaca Jler
the '- symbol. The tour tull stops wall have olier chanocters POKEs into
them alter the first run of the program

Two examples are given, difterng only in the ines betwesn 12 and 9950,
MNo. 6 plots a "flower” shape, No. 7 plots a sine and cosine graph complisle
with axew. (Compare with the one you get using PLOT in Chapter 18 of the
ZXB1 bocks), The computer should Be pul in FAST mode belore tunmng he

g



program. Even so, there will be quite a wait before anything happens, and a
further 4 minutes befare printing is finished. Remember that the program has
256*2566=66536 possible points to plot at.

PROGRAM DESCRIPTION

Lines 1 to 12 set up twa distinct machine code subroutines: ane at 16514 (the
REM statement in ling 1) the other at 31744 in reserved memory. The first
simply ORs together two 8 bit numbers placed in 16526 and 16527, and
allows more than one graph to be plotted on top of ancther, The secand 15 the
LPRINT routineg, taken from the ROM and altered to use the data poked into
the 256 bytes from 32256 onwards, Array A takes Bk bytes of memary and
contains the points 10 be plotied. Subroutne 9980 plots point (XY} into the
array, and lines 9968 onwards take the finished array 256 clements at a time
and hand it over to the print routine

POSITION OF ARRAY ELEMENTS ON PRINT OUT

{0,255) (265 255)
.
?5.511_11 ABIZ:A): ASEAN ABY iascaieeci A$(32,1)
A$(1.2) AS2,2) ABII2 ... e e T A$(32,2)
ASILA) CASCZA) i e
| R e
AS1.256) AB32,256)
s -
{0,0) (255 0)

Each element of the array, & g. A$11.256) contans one byte of information
A biyle has eght bits whach have the lollowing values

i 2u 2" v Ve 22 2! f“

-

bit7 bit6 bit5 bid bitd w2 il D

Each bit in gach byte i the Grray represents coe dot on thie igh resclaton
printout. Hence each element of the array reprewcnts eighl successive dols,
the left-most dot correspanching to bt 7 whose value s 27 and the L eniht
dot bit 0

Hence:

Dot (0.0) cormesponds to bt 7 of Amray Element AR, 256;
Dot (1.0} corespands 1o bit & of Arcay Element A%01,256)
Dot (255, 258) corresponds to it 0 of Array Element AS32.1)

Hence Dots (0,0 through 1o (7.0} are represented by bits 7 theaugh to 0 of
Array Flemen ABL256). 1T you wish 10 prnt all of those dots, then us:e the
command

LET AL(1 256)=CHRS (2*"7-+2°"6+2**5+2" 44+ 234 2" "242" 14 1}
It you anly wish 1o print the first three dots then use the command

LET AT, 56 =CHR$ (27 +2" "G+2" ")



PROGRAM 1

6 REM TEXT EDIT
10 FAST
156 INPUT AS
20 IF LEN A%>=32 THEN GOTO 35
25 LPRINT A%
33 GOTO 15
35 LET C=0
40 IF C=32 THEN GOTO 65
45 LET B$=A5{32-C]
50 IF A3(33-C)=" " OR B$=""OR B%="" OR B$="""
B$%=";" OR B$=""7" OR BE=CHRS$ 11 THEN GOTO 70
55 LET C=C+1
60 GOTO 40
65 LET C=0D
70 LPRINT ASITO 32-C)
75 LET AS=A%(33-C TO)
80 IF A%{1)=" " THEN LET A3=A3%(2 TO|
85 GOTO 20

THIS IS A SAHPLE OF TEXT AS IT HM
IGHT ARFPERR_BOTH BEFORE AND RAFTE

R_ECITING.IT IE5 TD BE HOFPED THAT
THAT HAS BEEMN EDITED IS HORE IN
TELLIGIBLE THAN THAT THAT HAS MO
THOWEUER UHAT DO YOU THINK7?REHME
HBER BEFORE YOU ANSWER THRT COHP
UTERS HAVE FEELINGS TOO RAND THAT
A SULKING ZXB81 CAM GET ITS OWN
BRCK INWN THE HOST SUBTLE OF WAYS.

THIS IS A SAMPLE OF TEXT AS IT
HIGHT APPERAR BOTH BEFORE AND
AFTER_EDITING.IXT IS TO BE HOPED
THAT THAT HAS BEEN EDITED IS
MORE INTELLIGIBLE THAM THRT THAT
HAS NOT.HOUEUER UHAT DO YoOu
THINK?REMEMBER BEFORE YOU ANSUWER
THAT_COMPUTERS HAVE FEELINGS TOO
AND THAT A SULKING ZX81 CAN GET

ITS OWN B
GF - URYS. ACK IN THE HOS5T S5UBTLE

OR

PROGRAM 2

19 DIM ASi40]

20 INPUT A%

30 FOR Y =44 TO 4 STEP -1
40 FOR X=0TO 7

50 LET S=43--Y

GO LET M=X+E"INT (5/8)

70 LET SCAM=5-8"INT (54
80 LET P:=PEEK (7660 +8°*CODE AR 1 1)+ SCAN)
90 FOR I=7 TO 00 STEP -1
108 PLOT S x+7-1Y
118 UNPLOT 8 Xx+7-1LY
120 IF P<2**| THEN GOTO 154

130 LET P=P-2""|
140 PLOT 8*x+7=1Y
150 NEXT |

160 NEXT %

170 NEXT ¥

2L OWEST
PROGRAM
IN THE
WORL C7
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10
20
30
40

PROGRAM 3

FOR J=1TO 10

FOR =0 TG J*12

PLOT 32+J"2*SIN (/{J"8)*Pl),22+J"2*COS (I/{J*&)*Pl)
NEXT |
NEXT J

PROGRAM 3a

FOR |=—4 TO 4

FOR J=0 TO 120

PLOT 32+20*SIN (J/60"PH,22+20"COS (J/BO*PI+ 14" P}
NEXT .

NEXT |

PROGRAM 4

1000 DIM AS(701

1010 FOR |=0 TO 21

1020 FOR J=TO 32

1030 LET A%iJ+32*1) - CHRS PEEK PEEK It
16397 +J4-33"1)

1040 NEXT

150 NEXT |

i+ 206 PELK



PROGRAM 5 PROGRAM 6

18 REM "SKETCHPAD™ | REM UBRND URIRNDMe® TAN
20 LET X=32 2 IF PEEK 16308 + 266" PEEK 16389=31744 THEN GOTO &
30 LET Y=22 3 PRINT “MEMORY NOT RESERVED”
40 GOSUB 500 4 STOP
50 UNPLOT XY 5 FOR 1=0 TO 112
60 PLOT X.Y & POKE 3174441 PEEK (2161 +1)
70 GOTO 40 7 NEXT |
B0 GOSUB 500 g POKE 31800.63
90 GOTO 850 9 POKE 31857201
1860 GOSUB 530 10 POKE 1651794
110 PLOT XY 11 POKE 1652474
120 UNPLOT XY 12 DIM ASI32 256)
130 GOTO 100 30 FOR =0 TO 240
S00 IF INKEYS$="1" THEN GOTO 40 A0 LET X=128+30"SIN (/60PN
510 IF INKEY$="2" THEN GOTO 80 50 LET Y=12H+120"COS 1N120°PI)
520 IF INKEY$="3" THEN GOTO 600 Bl GOSUB 490
530 IF INKEYS$="0" THEN GOTO 100 70 LET X=128+120*COS (I1120*P1)
540 IF INKEY$="56" THEN LET X=X-1 S0 LET Y=128+40"SIN (/G Pl
550 IF INKEY$="6" THEN LET Y=Y -1 50 GOSUB 9550
656 IF ¥Y=43 THEN GOTO b&b 100 LET X=126+40"SIN (1120 P1
560 IF INKEYS$="7" THEN LET ¥Y=Y+1 1180 LET ¥=128+40"COS (I1120"PI)
565 IF X=63 THEN GOTO 590 120 GOSUB 95t
570 IF INKEY$="58" THEN LET X=X-+1 130 LET X=128 +30*SIN (I/120* Pl + 20*SIN (/60 Pl;
550 RETURN 140 LET ¥Y=128 +80*SIN [I1120*PIl) - 2C*SIN (V&A= Pl
BO0 COPY 150 GOSUB 950
160 LET X=120 v 10"SIN (F120°P1) - *2SinN 1 50" PY)
170 LET ¥=124 c.*SIN i 120PL) « _G=SIN | o0 Pl
Jh 180 GOSUB 34940
190 NEXT |
1030 GOTO 938
y l 9950 REM PLOTS (<Y INTO A%
a5 3 GOE1 IF X< OR X=255 0R ¥<0 OR ¥>255 THEN RETURN

9952 LET C=1+4INT (X 8

04943 LET H=2bE-INT Y

NaHd POKE 15526 CODE ARIC.R)
G985 POKE 165272 (8*C-INT x-1)
S9HG LET ASC.RI-CHRAS (USR 16514
G967 RETURN

9588 REM PEINTS A% 8 LINES AT A TIME
995459 FOR I=0 TO 216 STEP B
i 99490 FOR J=1 TO 32
94941 FOR K=1T0H
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PROGRAM 6 (continued)

9992 POKE 32255+K+8"(J—1),CODE ASIJ.K+)
9993 NEXT K

9994 NEXT J

9935 FOR H=0 TO 31

9996 POKE 1G444+H.H

9997 NEXTH

9998 LET HPRINT=USR 31744

9999 NEXT |

Ewm«.‘mmhum#

11

12
20
3@
4@
50
511
70
75
HO
50
1d@
110
120
140
140
L0
94981
9982
9453
Hubd
LEIHE
L9586
S
95953
9949
99490
9951
9992
e b b 1
g LT |
3170 L

PROGRAM 7

REM UHIRND UBIRNDDW® TAN
IF PEEK 16300 + 256 PEEK 16589 =31744 THEN GOTU o
PRINT "MEMOIRY NOT HESEHRVED™
STOP

FOR =@ TO 112

POKE 31741+ | PEEK (21614 1)
NEXT |

POKE Z1800 .03

POKE 31857201

POKE 1651795

POKE 16524 79

DIM ARZ2.200)

FOR |=1 70 32

LET A%l 122/ =CHRS 255

MNEXT |

FOR I=1T0O 7456

LET A$i1.="&"

MNEXT |

LET A%i1,128 =CHR% 2b5

FOR X=0 TO ’b%

LET ¥= 128+ 120" SIN (X 128" Pl
GOSUB 9950

LET Y= 120+ 120"CQS (X124 Pl)
GOSUB 95

NEXT x

GOTO 25

REM PLOTS (.1 INTO A%

IF <0 OR » -266 OR ¥Y<0 OF =245 THEN RETURM
LET C=1+INT (X/8)

LET R=20LG-INT Y

POKE 165400 C0DE ARC.HI

PODKE 1645, /U H"C-INT X- 1)
LET A% 4 CHRS (USSR 165 1.4
HRETURN

REM PRIMT: A% 8 LINES AT & TIME
FOR |=0 TC .16 STEP 8

FOR J=1 TO 32

FORK=1TO8

POKE 322051 K+8°(J-1),CODE ASIJK i
MNEXT

NEXT .|

FORH 0 TO 1
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PROGRAM 7 (continued)
9956 POKE 16444+H.H

9987 NEXTH
8998 LET HPRINT=USR 31744
9999 NEXT |
i
\_‘\ _f/—\\‘
\/ \
A k1
f\ 5
A LY
’1“ ‘.L'i‘t :
\“-. _!"“‘\
\\\‘_/a’ e
e -

LPRINT

A printing ernor aceurs when using LPRINT on decimal numiters in the cinge
00001 to 00995599949,

The leading zeroes, excopl the fst, prnt @s viarous non-ouien
characiurs nstead of zera

This 15 overcome by converung the number youd vl 1o LPRINT wio o
string. Although the stning locks the same, it will print conectly becaus: ihe
routings inside the computer teat strings and numbers difte iy
Alternatvely PRINT on the 1V screen then use COPY

Suggested programiming altermaltives

Example 1

Replace: 100 LPRINT

With: 100 LET A%=5TRS A
110 LPRINT A5

Example 2
Replaci 100 LPRINT A+ B/C—D, SIN (104 M)
With 100 LET A$=8TRS (A+B/C-D)
110 LET BE=STRS (SIMN (1=04M)
120 LPRINT 4%, B%

Example 3
Replaci 100 LPRINT " O UME=": A*B*C; "LITAC S
With: 100 LET AS=-STAS (A"B"C)

110 LPRINT "VOLUME="", AT "LITRE="

MNare

You anly need to change your program i you are kkely 10 LPRINT decing
numbers which woulll otheraise pnntincorrectly. This erior s restnciad Lo
LPRINT, both COPY ana LUST work conectly

GUARANTEE AND RETURNS INFORMATION
{see back cover)



