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* C.ORT'EX USE.R GR.OUP * 

NEWSLETTER ISSUE NO.4 DECEHBER 1985 

Dear Cortex Owner, 

\Jelcome to issue 4 of the Cortex User Group Newsletter. May we take this opportunity 

to wish you and your Cortex a Merry Christmas and a Happy New Year. As you can 

see there are a few changes inside. Our aim is principally to provide a useful 

communication service between users, and to do this does, of course, require 

your cooperation. Therefore we are prepared to listen to any suggestions, and 

will consider any items/articles sent in to us. We cannot guarantee to solve all 

of your p-robi'eltrs, but in :previou$ newsletters whet"e problems wer,e featured w,e 

are proud to claim a very high success rate. 

� 2 Several �eople have mentioned that in the past program listings have been typed 

with mistakes inevitably creeping in. We are now photocopying listings wherever I 

possible. Please do not be ,put off se�ding in short programs/routines if you 
don't have a printer. Ruother feature which we are introducing so that you don't 

have to spend your time typing and debugging, is a tape containing all of the 

programs/routines featured in this newsletter. 

Other new features are: A regular quarterly competition 

New prices for existing software 

4 new games for sale 

Blank computer grade cassettes 

Announcement of new hardware 

We are still maintaining our offer to market your software� If you have written 

any good programs then we are waiting to hear from you. We pay £1.50 royalties 

for every copy sold (irrespective of selling price). All you have to do is send 

a fully working version on tape with any necessary documentation, and we wll do 

the rest. 

Read on - we look forward to receiving your comments! 

kp� �&�p�t�TU�f'�' 
83 Hig,hlands Road, An'dover, Ha.n'ts. S'PlO 2p:Z 
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Once again we have received many interesting programs from Cortex Users. 
�berever possible we aim to retain the original listing in the hope of minimising 
errors. What better way to learn about programming than by example? Please note 
that any programs or routines that are sent in(no matter how short) are considered. 

The first offering this time comes from :Brian Harris of PlymouthtDevon. 

The following add"i tion to the' CDOS LIST DIRECTORY 
utility_ Together with Tim Grats auto run from BOOT, 
described in newsletter III. Will allow the directory to be 
listed and a program to be selected from the screen. 
A· cursor is 'provi ded whi ch can be moved down the program­
list using- the SPACE BAR. Pressing the'RETURN KEY moves. the 
program name to the SYSTEM$ routi.ne and then loads it .. 
USing the DISK INSPECT ut,ilt.ty, modify the SYSTEM$ f-ile as 
follows:-

�H) ')0 ':,16 69 9A ':'2 01 69 ca 
08 CO Bl 13 02 C4; B.l 1') FC 
10 66 A'") 6e 8(' ')4 66- 69 A8 
18 06 00 00 0A 67 ,),Z, ,::H) �H) 
2') �,0 �,,) 04::' 00 C', 88 V) 02 
28 02 02 69 86 04· Cl 02 0B 
3'J 0') 80 4114 6�' 65 9C 4C 44 Enter the underlined code>. 
38 49 52 00 00 00- ('t' (H) 4)':,) 
4') (10 �1'�' ,)(, " ,) " ,) ,:,,) (36 ':10 
48 3A 8A 2C iF 3B 36 €10 lC 
5(� 4�) 28 6A 4)0 �c. ...... , SC 7B 07 
58 3B 38 (1,1 66 40 2A 69 60 
6v) 3A 8E Ai 4E_ 40 2C 6A E':1 
68 3A 90 A5 60 40 2E 6A £::4 
7(t 4(' 56 69 A4, 00 ea) 60 60 -78 00 ()0 0() 6') 00 ')0 00 00 

Add the following lines to the LIST DIRECTORY program. 

570 SP=168 
572 SPUT(SP),127 
574 I<=KEY[0J:IF K=0 THEN GOTO 574 
576 IF K=32 THEN SPUT(SP),32:GOTO 582 
578 IF 1<=13 THEN GOTO 588 
580, GOTO 574 
582 SP=SP+4�': SGET (SP-8) ,CHR 
584 IF CHR=127 THEN GOTO 57'3 
586 GOTO 572 
588 SP=SP-8:AD=069B6H 
59�' SGET (SP) ,CHR: IF CHR=32 THEN CHR=0 

592 MEMtAOJ=CHR 
594 SP=SP+l : AO=AD'+l : IF AO=�)69BEH THEN CALL �169A8H 
596 GOTO 590 

To display the directory without having to inplrt the d .... ive 
number, change line 210 to 0=0. 

�. 
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Paul Sheridan, of Gloucestershire, has sent in a program for number base 
conversion which he wrote and finds very useful. 
6000 DIM $A( 10) ,B(20) ,BB( 16) ,C(9) ,C1 (9), C20') ,C3(9) ,C4(9) ,$AA(9) 
6010 DIM $BN(8),$A1(5) 
6020 ?@"C"; "NUMBER CONVERSION PROGRAM" 
6030 ?@'tJ3D"'; "WHICH TYPE TO :BE C01"VERTED": DJ3H;() : BDR::O : DAD::O: RF::O: XX::O 
6040 ?@"D4R" ; "H=HEX": ?@"D4R";":B=BINARY": ?@"D4R";"D:::DECIMAL" 
6050 A=::ICEY(O) : IF A=72 : GOT06190 
6060 IF A=68 : GOTO 6140 
6070 IF A=66 : GOTO 6090 
6080 GaTO 6050 
6090 ?@"C5D";"TYPE OF OUTPUT:-1=HEX": ?@"D11R" ;"2=DEClMAL": ?@"D17R"jll'3::-80TH''"' 
6100 A=KEY( 0) : IF A;::49 1 GOTO 6640 
6110 IF- A=50 : GOTO 6520 
6120 IF A=51 : :BDH=1 : GOTO 6520 
6130 GOTO 6100 
6140 ?@"C5D";"TYPE OF OUTPU'I':.-1 =BlNARY"; ?@"D17R";"2::;:HEX": ?@"])17R,,;n'3::;:BOTH" 
6150 A::;:KEY(0) : IFA=49 : GOTO 7000 
6160 IF A=50 : GOT06720 
6170 IF A=51 : D:BH=1 : GOTO 7000 
6180 GOTO 61 50 
6190 ?@"C5D";"TYPE OF OUTPUT:-1=BlNARY": ?@"D17R";"2=DECIMAL": ?@"D17R"j"3:i3ort-(" 
6200 A=KEY( 0 ) :: IF A=49 : GOTO 6480 
6210 IFA=50 : GOTO 6240 

'6220 IF A=51 : DAD=1 : GaTO 6240 
6230 ' REM * HEX TO DECIMAL * 
6240 ?"INPUT HEX NO.uj,: INPUT $A(O) 
6250 J=LEN(SA(O » : C(0)=1 : AD:::16 
6260 FOR D=l TO J : C(D)=AD : AD�D*16 : NEXT D 
6210 MMM::O : FOR D=1 TO J : $J3(D)=$A(O;D), 1 
6280 BB(D)=ASC($B(D» : IF BB(D)<48 OR BB(D»70 : MMM=1 
6290 NEXT D 
6300 IF MMM=1 : GaTO 6240 
6310 FOR D=1 TO J : A::O : FOR E=48 TO 57 
6320 IF BB(D)=E : 'B(D)=A 
6330 IF BB(D» 64 AND BB(D}<T1 : GOSUB 6360 
6340 A::;A+1 : NEXTE 
6350 NEXT D : GOTO 6380 
6360 X=10: FOR F=65 TO 70 : IF BB(D)=F ' : B(D)=X 
6370 X=X+1: NEXT F : RETURN 
6380 T::O: FOR D::O TO J : S=B(D)*C(J-D) : T=T+S 
6390 NEXT D 
6400 IF DA.D=1 : DN=T : GOTO 701 0 
6410 IF RF=1 : RETURN 
6420 ?: ?"DECIMAL EQ.UIVALENT=IIT 
6430' ?:?"AGAIN (yiN)" 
6440 A1=KEY(0 ) : IF A1=89 : GOTO 6020 
6450 IF A1=78 : END 
6460 GOTO 6440 
6470 REM * HEX TO BINARY * 
6480 RF=1 : GOSUB 6�lpO 
6490 DN=T: GOTO 7010 
6510 REM * BINARY TO DECIMAL * 
6520 INPUT"INPUT BINARY NO." $BN(O) 
6530 C1(1)=1: T::O : J=LEN($BN(O) 
6540 FOR D=2 TO J : C1(D)=C1(D-1)*2 :N&�T D 
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6550 
6560 
6570 
6580 
6590 
6600 
6610 
6620 
6630 
6640 
6650 

. 6660 
6670 
6680 
6690 
6700 
6710 
6720 
6730 
6740 
6750 
6760 
6770 
6780 
6790 
6800 
6810 
6820 
6830 
6840 
6850 
6860 
6870 
6880 
6890 
6900 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
6990 
7000 
7010 
7020 
7030 
7040 
7050 
7060 
7070 
7080 
7090 
7100 
7110 

FOR D=:1 TO J : $](D)=$l3N(OjD) t 1 
BB(D)=413{D),X : IF BB(D)=1 OR B13(D)=O : GOTO 6580 
GOTO 6520 
NEXT D : FOR D=O TO J : R=C1 (J;.,.j»*BB(D+1) : T=T+R 
NEXT D : IF ]D13:=1 : GOTO· 6650 
IF XX=1 : RETURN 
?: ?"DEClMAL EQUIVALENT=" T 
GOTO 6430 
REM * BINARY TO HEX * 
XX=1 : GOSUB 6520 
AF:!I! 
GOSUB 6730 
?@"2D4R1I;"HEX EQUIVALENT" j. : IF $F2>"00" : ?$F2" "$F3 
ELSE ?$F3 
?@"2D4R" ; "DECIMAL EQUIVALENT" T 
GOTO 6430 
REM * DECIMAL TO HEX * 
INPUT"INPUT DECIMAL NO." AF 
A&mA.(AF � ': IF A»O·tGO'l!O 6'72,0 
03(1)=1 : C3(2)=16 : C3(3)=256 : C3(4)=4096 : C3(5)=65536 
DD=5 : AP=AF : FOR D=:1 TO 5 : XA=1 !����}ggl :IF AP<O : AP=AP+c��DD) ___ :_ :��(O;D�=

.

/"O�:.: ·dOTO 6830 

AP::;A.P;..c3�DD : IF AKO :AP=AP+C3(DD) : - GOTO 6810 
IF AP=O : XA=XA+1 : GOTO 6810 
XA=XA+1 : GOTO 6780 
n=XA-1 : IF XA>9 : GOTO 6850 
$A 1 (OjD)=XA 
DD=Dl)...1 : NEXT D 
GOTO 6920 
IF XA=10 : 3A1

I
O;D)=/UA" 

IF XA=11 ! $A1 o;n)=/"13'" 
IF XA=12 : $A 1 0 ;  D )=/"'0" 
IF XA=1; : $A1 O;D l=/"D" 
IF XA=14 .: $A 1 O;D =4"E" 
IF XA=15 : $A. 1 (O;D =/"F" 
GOTO 6830 
$F2=$A1(0;2),2 : $F3=$A1(0;4),2 
IF DBa=1 : GaTO 7180 
IF DAD=1 : RETURN 
IF BDH=l : GOTO 6670 
?·:?"HEX EXtUlVALENT";: IF #F2)"00" : ?$F2" "$F; 
ELSE ?$F3 
GOTO 6430 
REM * DECIMAL TO BINARY . 
INPUT"INPOT DEClMAL NO.1t DN 
C2(1 )=1 : DD=16 
AB=FRA (DN) ; IF A])O : GOTO 7000 
FOR D=2 TO 16 : C2(D)=C2(D-1)*2 
NEXT D : AT=DN : FOR D=1 TO 16 
AT=AT-C2(DD) : IF AT<O : AT=AT+C2(DD) : $AA(O;D)=/"O" :GOTO 7070 
IF AT>=O : ru(O;D)=/"l" . 
DD =DD-1 : NEXT D 
$F=$AA(0;9),4 : $F1=$AA(0;13),4 
$FF=$AA (0 ) ,4 : $F6= 
IF D:BH=1 : AF=DN : GOTO 6730 
?"13INARY EQprVALENT"; 
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1120 IF :�FF="OOOO" : IF $F6="0000" GOTO 1140 

1130 ?$FF" I1SF6" "$F" II$F1 
1140 IF $F="OOOO" : ?$F1 
1150 ELSE ?$P" "$F1 
1160 IF DAD=1 : ?: ?"DEClMAL EQUIVALENT=-If T 
1110 GOTO 6430 
1180 ?: ?"HEX EQUIVALENT=";: IF $F2;>"00" : ?$F2" "$F3 
1190 ELSE ?�F3 
1200 . GOTO 1110 

----�-------------------------------------------------------------------------

Tim Gray has once again sent in reams of information and programs(Than..l{ you Tim). 
Here is a short routine to access external memory:� 

CALL 549EH ,i n / au t, i.O dr 1,addr 2,data/aildr 3 

R9 _ . IN=0 REAli 
Rl - AD OR 1 M'APPER VALUE ( 4K BLOCK No) 
R2 -. AOOR 2 XMEM AODR 0000H TO 0FFFH 
R3 = DATA OR· RE.C IV! NG AOOR 
R12 - NUMBER OF PARAMETERS 

549£' D120 MOve @)F l,�41R4 save mapper contents 
54A2 06C1 SWPB Ri map.per val ue to high byte, 
54A4 a281 CI Rl, Hie0 minimum illa'ppe' val ue' 
54A·9 1Al2 JL >S4CE not ex ternal ad.dr 
54AA DSe! MOVe Rl,i>F104 set up mapper 
54AE 0282 eI R2,>0FFF max addr value = 4k 
5492 iB0D JH >54CE out of 4K range 
54B4 0222 At R2.>2000 add oHset 
54B8 03AIJ CKON sv.itch llIapper on .. 

54BA C000 MOV R0,RI check for read/write 
54Be. 1303 JEQ >54C4 goto read 
548E 06C3 SWPB R3 dat a to high byte 
54C0 D483 MO'J9 R3.*R2 write the data 
54C2� 1.001 JMP' >S4C6 end 
54C4' 04D2 MO'iB *R2,tR3 read the data 
54C6. 03C0 CKOF switch llIapper off 
54CB D804 MOVB R4,@)F104 restor llIapper contents 
54CC 0360 RTWP return 
54CE 2FA0 XOP @>00-.31,14 error "illegal addr" 
54D2 0380 RTWP 

----------�----------------------------------------------�------------------

The next program is a good example of how good the graphics capabilities of 
the Cortex are� ( even from Basic). It was sent from Mr A.Lyall of Edinburgh, 
and was until recently one of our range of programs for sale. It is menu 
driven, allowing you to choose one of six predefined graphs, or enter your 

. own function. 
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100 DIM LIN(10),FUN{9) 
110 REM 3DGRAPH BY A.LYALL 
260 TEXT 
270 ? '�OC:>'" 
280 ? (i( 9, 2 ) ; "FUNCTION MENU" 
290 1 f)( 9, 3 ); tf=====-=_====" 

300 ? _3,6); "1 • •  1/(COS{X/2)*COS{Y /2)+1.1)+2" 
310 ? @(3,8); "2 • • 1/{COS{X)*SIN{Y)+1.1)" 
320 ? �3,10);"3 • •  1.5/(COS{X)*SIN{Y/2)+1.1)" 
330 ? ,(3, 12); tf4 •• 1 •. 5/(COS(X)*:SIN{Y /3)+1.;1)" 
340 ? (j(3, 14); "5 •• 1/(COS{X)*COS(Y)+1.1)" 
350 ? @(3,16h"6.,.(SlN(X/3)*2)h>3+(SIN(Y!3)*2)1\3" 
360 ? � 3,,18);"7 • • ENTER YOUR OWN FUNCTION" 
370 ? @(2,,22); "PRESS NUMBER REQUIRED" 
380 A=KEY(O): IF A=O THEN GOTO 380 
390 ELSE IF A=49 THEN DEF FNA=1/{COS(X/2)*COS(Y/2)+1.1)+2 
400 ELSE IF A=50 THEN DEF FNA=1/(COS(X)*SIN(Y)+1.1) 
410 ELSE IF A=51 THEN DEF FNA=1.,5/(COS(X)*SIN'(Y/2)+1.1) 
420 ELSE IF A=52 THEN DEF FNA=1.5/(COS(X)*SIN(Y/3)+1.1) 
430 ELSE IF A=53 THEN DEF FNA=1/(COS(X)*COS(Y)+1.1) 
440 ELSE IF A=54 THEN DEF FNA=(SIN(X/3)*2)"3+(SIN(Y/3)*Z)"3 
450 ELSE IF A=55 THEN GOSUB 710 
460 ELSE GOTO 2.60 
470 REM * 3DGRAPH * 
480 GRAPH 
490.? n<OC>'" 
500 FOR Y�.25 TO 8.75 STEP 0.5 
510 Kel 

, 52.0 FOR X=0 .. 25 TO 8.75 STEP 0.5 
530 IF K=H THEN PLOT .,13*(X+Y), 99 .. (Y .. X+FNA )*5 
540 ELSE PLOT TO .13*(X+Y),,99 ... (Y.X+FNA )*5 
550 K=O 
560 NEXT X 
570 PLOT TO •. (13*(Y+X»,99-(Y.X+2)*5 
580 NEXT Y 
590 FOR X=0.25 TO 8.75 STEP 0.5 
600 C=l 
610 FOR Y=0.25 TO 8 • .75 STEP 0 • .5 
620 IF C=l THEN PLOT -13*(X+Y),99 • .(Y.X+FNJ\)*5 
630 ELSE PLOT TO �(13*(Y+X) ),,99. (Y-X+FNA )*5 
640 C=O 
650 NEXT Y 
660 PLOT TO .(13*(X+y»,99-(Y�X+2)*5 
670 NEXT X 
680 ? ®(2,22);"PRESS ANY KEY FOR MENU" 
690 A=KEY{O): IF A=O THEN GaTO 690 
700 ELSE GOTO 260 
710 REM *INPUT OWN FUNCTION* 
720 1 "<OC>'" 
7 30 1- �11, 4); "INPUT YOUR OWN FUNCTION" 
740 ? t§l..l1, 5); ,,======--==========--=:;===/1 
750 1:1:1 
760 ? "PLEASE TYPE IN YOUR FUNCTION" 
770 ? nEG l/(COS{X)*SIN(Y)+l.l)" 
780 INPUT $F.UN{ 0) , 
790 $LIN(0)="810 DEF FNA= " + $FUN(O) 
800 ENTER $LIN(O) 
810 DEF FNA= 
820 GOTO 470 
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Finally in this section another program from Tim Gray:-

The second program is a version of RM LEE's epsom printer dump routine. It dumps 
the graphics screen to the printer using a 3*3 dot matrix for each pixel, to 
represent the density of the pixel's colour as adifferent grey level. It uses no 
extra space in memory and is written position independent so that it can be 
relocated without problems. To use it just include the call routine after the 
graphics screen has been set up. A full A4 size picture is produced. 

CALL "PA I1"T 11 , (s tart addres s ( 05EOOH) ) 

5E00 02GA LI R 10, H�45B 
5£04 06BA BL R10 
5E06 C28B MOV Rl1,R10 
5£ 0 8 02.2 B AI R 11 , ;:-ILH!J 4 A 
5E0CCA8B MOV Rll,@)00E2(R10) 
5E10 CABBMDV Rll,iHH 10{R10) 
5E14 1131 F JMP }5E54 
5E16 00£0 DATA >0Q1EIiJ 
5E18 EQIEQ). DATA }E0E0 
SE1A E0E0 DATA }E0E0 
5E1C EfOA0 DATA }E�A0 
5E1E 40A0 DATA }40AI 
5E20 A000 DATA >A0LUI 
5E22 A0E0 DATA )A0E0 
;5E24 A0.E2 DATA >A0E0 
5E26 A040 DATA }A040 
5£28 A0E0 DATA >A0E0 
5E2A 40E� DATA >40E0 
5E2C 00E0 DATA }m�E0 
5E2E 00AO DATA }�0A0 
5E30 40AW DArA >40AJ 
5£32 A000 DATA }A@€0 
5E34 A00� DATA )A0BG 
5£36 E000 DATA )Ee�0 
5E38 0�40 D�TA >0040 
5E3A tH�E� DA'TA >00E0 
5E3C 40E0 DATA ->40E0 
5[3E A040 DATA )A040 
5E40 A000 DATA >A000 
5£42 4000 DATA )4000 
5E44 0000 DATA )0000 

5£46 00Sa DATA )0000 
. 5E.48 0000 DATA )0000 

SE4A 0000 DATA )0000 
SE4C 0000 DATA >0000 
5E:4E 001110 DATA )0000 

5E50 0000 DATA >0000 
5E52 0000 DATA )0000 

5£54 0201 LI Rl,>00BF 
5ESe CAel MOV Rl,@)0046(R10) 
5E5e 1008 NO? 
5ESE cebS MOV @)U26,Rl 
5£62 1602 JHE >5E69 
SE64 2FAI XO? 
5E68 CAA0 110V 
SE6E 0201 LI 

@H1030114 
@)001E,@)0042(R11) 
Rl�)0002 

7. 

Load Rl. with RT opcode 
branch to R10 
Ril = the addr of this instruction 
offset to data storage 
setup data return address 

jump to main routine 
colour density data 3 byt�s for each 

: colour _code 

maximum Y value 
set Y 

check for graph mode 
yes o/k 
no error »illegal in current mode" 
save unit f 1 ag.s 
set unit 2 (4 for centronics) 



5E72 C901 MOY Rl,@>001E 
SE76 0201 LI Rl,>0A09 
5E7 A IFB1 WR IT Rl 
SEre 0201 LX R 1 , )0000 
5E80 0F01 WRtT Rt 
5Ee2 020.1 LI Rl, >lB00 
5E90 0,FBt WRIT Rt 
SEse 0201 1..1 fH ,>4100. 
SEse 0'F01 W,RIr H1 
SESE 02,01 U R'lt>0600 
5E92 0.F01 IrtRI T R 1 
5£94· 02�U LI Itt t >1800 
5'E99 0F01 WRrt Rt 
S£9A 0201 LI R1,)6C00 
SE9£ 0Ft1 WRtT Rl 
SEA0 0201 U Rl, )0800 
5EA4· 0F01 W,R IT R 1 
SEA' 0.4EA Cl..R i>0044 (R10) 
5EA� CAA01'10V i>£E36, t )0049 HH 9) 
5EB0 04EA CLR V00:4A (RU) 
5EB4 02�1 Li Rl,)lB00 
SESS 0F:01 WRIT Rl 
5EBA 0201 LI R1,)4C00 
SEBE 0F0! WRIT Rt 
SEca 9'20-1 U Rt ,}0000 
5EC4 0F0'! WRIT Rt 
SEC6 0201 LI' Rl,>0300 
SECA 0Fal WRIT Rt 
5Ece 1Ql00. NOP 
SEeE 1000. NOP 
5ED0 DS2A HOVB i)004S(Rl�l,i>£E36 
5ED6 DB2A Hova @)0047(R191,i)E£37 . 
5 EO C 0 291 LI R 1 , >F 1 20 
S££9 csat MOV Rl,@)lD12 
5EE4 04�0 BLWP @)lC9E 
5EE80000 DAT/.l >0000 
5EfA D0AA �OVB @)004A(R10t,R2 
SEEE 1004 JNE >5EF9 
5EF0 D0A0 Move @)054S,R2, 
5EF4 0242 ANDI R2,>0F00 
5EF8 0982 SRL R2,a 
5EFA 0203 LI R3,>0003 
5EFE 38C2 MPY R2,R3 

. 5F00 022A AI R4,>0011 
5F04 Al0A A R10,R4 
5 F 00. 0 174 f1 0 \/8 *R 4+ , R 5 
5F0a D1B� MOVS .R4+,Rb 
5F0A 01F4 MOV9 .R4+,R7 
5F0C S820 AS t)lD49,@)EE36 
5F12 0420 BLWP i>lC9E 
SF16 0000. DATA >000� 
5F19 00AA l'Iova @>00'4�(RUH ,R2,. 
SF1C 1604 IN£ >5F26 
SF1E D0A0 MOV8 @}0S48,R2 

. 5F22 0241 ANDl R2,>0F00 
5F26 0982SRL R2,a 

�. 

set new unit flag 
print cr if 

set line spaeln; to 6/12" 

se,t col um head to a 

c lear X pol nter 
save cursor 
clear colour data storage area 

: set bit iua;e :lode for 768 bytes 

set X posit ion 
set y po�ition 
correct fault in COL function 

branch to COL function 

colour of this pixel to R2 

.: if zero get background colour to R2 

move it to low byte 
� calculate data table offseH 

move denSity data to R5,R6,R7 

increment X position 
get colour for this pixe1 

if lera replace with bac�9round col 

move £0 low byte 



5FZS 09D5 SRL R5,13 
5F2A 0906 SRL R6 f 13 
5F2C 0907 SRL R7,13 
5F2E 0203. LI R3, >0003 
5F32 38C2 MPY R2,R3 
SFH 0224 Al R4, >0011 
SF38 AUlA A R10,R4 
5F3A 0174 MOVe tR4+-tR5 
SF3C 0194· Move tR4+, R6 
SF3E' 01F4 Have *R4+ ,R7 

. SF'40 06C5 SW.PS RS 
51=4,2 0beQ.; SWPB R6 
SF�4 0beT SW·PB� R 7 . 
5n.; 0A45 SlA R5, 4' 
5F48 0A�6 SLA R6,4 
SF4A 0A47 SLA R1,4 
5F4C 0F05 WRlf RS 
SF4E 0F06 WRIT R6 
5F50 0:F07 WRI T R7 
5f52 04C7 CLR R7 
5F54 0F07 WR IT R7 
SFS6 062A DEC @)0046 (R U} 
5F5A 0201 U R 1, >FFF:F 
SF5E 806A C @}004·';(R10) , Rt 
5F62 1686' JNE }5ED0 
5F64 0002 DATA )0002 
SF66 0201 LI Rl,>00BF 
5F6A CA8'lMOV R 1 ,@)0046:(R10) 
5F6E 05EA INCT ·@)0044(R101 
5FT2 0201 LI R 1, }00FF 
SF76 906A C @)004�IR10),Rl 
5F7A 129A JlE }5EB0 
5F7C 0201 II Rl,>lB00 
5F80 0F01 WR1TRl 
5F82 0201 LI Rl,)6C�0 
5F86 0F01 WRIT Rl 
5FS8 020,1 Ll Rt, }6000 
5F8C 0F01 WRIT RI 
5F9E 02.01 LI Rl,>lB00 
5F92 0F01 WRIT Rl 
5F94 0201 Ll R I, >3200 
5F98 0F01 WRIT Rt 
SF9A C8lA NOV' @)0042(R10) ,t)001E 
5FA0 CBlA MOV @}0048(R10),@)EE36 
5FA6 0380 RTWP 

move ta low byte 
It 

calculate data table offsett 

ge.t density data to R5,R6,R7 

rea.nnge data, for printe.r farma.t 

send t he data 

decrement Y position 

ch�ck for last Y 
no go for next pixel 
send cr If 
reset If p.ointer 

increment X (we print two each pass� 
check for end of page 

no setup for next line 
reset calum he�d to zero 

reset line spacing 

return old unit flags 
return old cursor 
return to calling programm 



G:ompetition· 
In o rder to encourage a ll Cor tex owners to' dev elop their programm ing skills 
we intend to offer a free game for the best s hort program we receive each 
quarter. 

This time we are looking for a program to demons tx:ate the graph ic. capabil i ties 
of the Cortex. The actual form of the program is entirely up to you, but i t  
s hould not. be very long. Suggested topics are geometric patterns or 
imaginative use of coloured sprites. 

To enter s i1l1ply send your program on tape wi th any add! tiona! information we 
might need to load, run, and list it. We regret tha t- we canno,t undertake 
to return tapes unless return postage is paid. Pleas e state which game you 
woul d like to r eceive if y o u win. ( You m ay choose any one from the present 
order form ) 

Th e  winner will be announced in i s sue 5, and his /her program will also be 
f-ea-t.u1<u i11 the D&Wsl.-e·tter;. 

Information on any o f  the f o llowing points would be gratefully rec eived, and 
wil l  b e  passed on to other us ers via the newsl ett e r .  

BOOKS \.Je have rec eived several l e tters ask ing about books applicable to 
Cor tex programm ing •. If anyone .has f.oun dany sui table books then we 
would be delighted to hear from y o u .  If you fee l inclined th en why 
no t  write a short revi ew for us, and ge t yout;' name in print ! 

REPAIRS Does anyone know of s ome o rgani s a tion which tmder takes Cortex repair s . 
We fee! that the i r  is a defini te lack of thi s so r t  of servic e, and 
wan t users to have mo re inform a tion availabl e to them. 

DISC' DRIVES A number of people h ave asked abo u t  the compa tabi l ity of disc 
driv es, and s o ftware. W e  hope to compile a repor t on thi s subJec t-
for a f u ture n ews le tter, and wou l d  appreci ate any a ddi tional info ma tion ..  

PRINTERS Wha t printer do you use, and wha t di f f i culties have you experi ence d  
(if any ) 1 

HARm.J'ARE ADD .. ONS Have you discovered any decen t add! tions. to the Cortex, such 
as memory expansion, in terfac e s  e tc 1 We are s ur e  tha t other us ers 
would appreci a te any knowle dg e  that you have to s hare . 

ANY OTHER POINTS NOT MENTIONED ABOVE 

10. 



This section is concerned with the problems which may arise whilst using your 
Cortex. If you have any such problems or can offer advice on any points included 
in previous newsletters, then we will be delighted to hear from you. 

Firstly we have a plea from John Mackenzie of Malvern:-

\v'ould some kind person please sort out -the bug in the error trap subroutine 
The idea behind the trap is that ona return the line at which the error 
occurred is re-executed, but as anybody who has used it will know, a normal 
rettIrn. is done 'to the ne�t line, thus missing the original line at which the 
error'occurred., This is easily overcome, but that isn't the point. 

John also writes software, and his latest works are a word processor and 
spelling checker •. (see User's advertisments ) He also has this to say about the 
pro blem Mr Evans had with his video circuit in ne"tsle tter 3' • •• 

Mr Evans and his screen. problem; I don't have an answer to that one but I did 
at one time have strange happenings on my screen, which I cleared up by soldering 
the video processor chip staight onto the main Cortex board., This chip runs 
very hot, and the contacts between the chip legs and the the carrier seem to 
suffer because of this heat. Propogation delays to the video memory seem to 
cause the faults. Since soldering the chip to the board I have had no problems. 

Paul Sheridan has a few comments on Helge Larsen's keyboard reading routine which 
was included in newsletter 3. 

To stop the screen continually scrolling upwards change line 30 and add line 40 
as below; 

30 IF K=O GOTO 20 

40 ? K : GOTO 20 
The number now stays on the screen after the key has been released. It is also 
possible to achieve the same result with a 2 line Basic program without the 
machine code program; 

10 K=KEY(O) : IF K=O 
20 ? K : GOTO 10 

GOTO 10 

This program can be further extended to put the character or shape onto the screen 
as well as it's ASCII code. 

20 SPUT 6�O,K ? K : GOTO 10 

1\. 



Mr Azzopardi of I".al ta is seeking information on a tape which he purchased a 
few months ago. The tape has on it a set of four graphics programs entitled 
"R9", ItP15"', nSQRS", and ftc-SPOTS". He cannot get these to load , and has no 
documenta tion with 'them�, If anyone has working versions of thes� programs 
and is willing to lend us a copy. then we will be r..appy to retui'n their 
tape and refund any postage charges. Any additional informa. tion would also 
be gratefully received. 

-----------------��--------------------�-�------------��-----�----. 
- . � -- ,- -- - -

Mr Teirila of Hels,inki has kindly s ent in his solution. to Mr Radford f s 
'problem (Newsletter 3" page 2,4.)., 

The.' cause' f,or tbe- proble-.? lfe:s in. the> fa�t: tha,t: Co,rtex; Basic do8's; not ' 
s,tore' tbe: 1 e:ng,th; o'f: 8,trvl,Roga'. but uae'S, .. tb., charact'8'r OM as a-. string; 
te'l'llit'na�or-;' ioate'ad:. ,' Tha\t; la' wby Ba-ate'· cannot us&' tbat: cbarac,ter tor 
anr o,th.rtltl.:� '" 

. ' 

The> &1IIple's',1; 8'0'1:u,tl,00; 1.5' to; ae'ad: 8Q1f 1118;te-&4. of, OH., Tb-is is- poss-lole' 
becau8e� in, Cort8'z: the' R�'23% Is; pr·ogra.aed: to' send on1" se'ven bl t'5'. and· 
the MSB is- so' ignore-d:. E,ve'll if you, ha,ve reprograa.ed the RS2:S% to. 
ae'nd: e'lgbt b'ita, (a. 1: d,lol). th.l.a so:lutlon. 1I&Y he,lp.. ·be.ca,us.! aany 

. prin;t&r& vill. acee'p't 80H' for-OH: tn� E'sC&pt-seque1l.O!S... 
. 

. 
Howe,ve'r.. if- you. de'flna-;te'ly need to send OH� , the only' solution is, to. 
.,r'ite a r'Qu.ti:ntt" that· a;lrect;Iy aanlpula,te.s; the RS232 port. The� f0110-
.,'lng Bas·Lc: subrou,t:lner w,ll .. l send. any character (Inc:1.udln9' OK)'" whose' 
asci! code: la: s.t'oreq: In� varl able' CHR • .  

100-
'1.10 
12.0 
130 
1.40 
150 
160. 
170. 

REM: RS-'232 SEND 
BASE080H 
eRSC 161=1 
A=CRB:[22J: IF A=O THER GOTO 130 
A.*CRB12.71: IF A =·0. T-MEN GOTO 140 
CRP181=CHR 
eRB[ 1'6·1 =0 
REmRN, 

And here" 1s the· sa.e prograa in Machine code. It is written in an 
array Inhigh ae'aory, but is fulty relocatable. It is used froa, Basic 
by' CALL · OEAECH.x�; • whe're' xx Is the asci t code to be translli tted· .. 

EAEC oaoe LI R12,)0080 
EArO tOlO sao 16, 
EAF2. IF16, TB 22 
EAF4' 16FE JNE )EAF2' 
EArS, 1.F'1B T8- 27 
BAFS: 16FE JNE ) EAF6 
EAFA- 06COSWPB RO 
EAFe 3200 LOCR RO,8 
EAFE lElO SBZ 1.6-
EBOO 0380 RTWP" 

'I 



--------

Here is your chance to share your knowledge of your Cortex with other users . 
If you have discovered any intere sting facts related to either so ftware or 
hardware then write to us and ge t a mention in the next newsletter. In 
particular it is extremely useful for inexperienced pro grammers to have 
ambiguous or undocumented ins tructions explained in more detail . 

Tim Gray has provided much information in the past and continue s to do SO with 
the following po ints • • 

T The problem of' having to change all data memory lo cations or 13L ins truc tions 
when moving code from one place to ano ther can be avoided by writing po sition 
ind,ependant code . The following code loads R1 0 with 045J3H, the opcode for the 
RT instruction , and then performs a branch and link ins truc tion to it . Al though 
the code returns immediately, it leaves the return addre ss in R1 1.  This can 
then be moved to ano ther regis ter and used as an index for any o ther BL 
instructions ,. or data locations used in the program . 

LI Rl0 > 04513 
BL R1 0 
MOV R1 1 ,  R1 0 
BL @ 0048(R1 0 )  ' .J.. e "'c •. • . • .  

load R1 0 with RT 
branch and link 
R1 1 . contains addr o f  thi s ins truction 
re s t  of pro gram 

-----------------------------------------------

Lots o f  people seem to be having trouble with the video circuits o f  the Cortex � 
Mo s t  of the s e  problems can be so lved by replacing the sync separator trans i s tor Q,2 with 
a campara tor IC . The original sync separator stage had pro blems d.ue to its 
capaci.tive coupling caus ing incorrect output at different brightnes s  leve l s  
and over the vertical interval ._ This in turn caus ed fal se triggering of the pal­
switch Ie which shows itself as pink flashes at the top o f  the picture or 
complete lo s s  of co lour depending on the type of TV use d .  The circuit below 
replace s  Q.2 , R22 ,  R2 5 ,  and CT, and as it is DC coupled it is comple tely s table 
once set up correc tly • 

..... --------...... -----------4 ...... -----tl�_.., 

. I\<, .' 

LM :3U >7� __ ...... ___ . 5YNC.. 
VDP 'I 

Ov 

-



I n  News l et tar t h r ee Jut i an Ter r y  He IRS to be c o n f u s e d  ab o u t  t h e- r eas on for  
th. X OP ro u t i ne s . Hete i�e .om. n o t e � t o  ex p l a i n  t h em mar . f u l l y .  

X oP ' s  0 t o  1 0  ar e: t h e  H oating. p o i nt ar'i t h ut'i c: p ac k ag.e a n d  ar e used i n  th e 
f or. : - x a �  ( 5 )  , lC Op .. n ueber 

wher e S i s  t h e  st a r t. a d.d r of a H oati n g  p o i n t  n Ullb er l e  0 b y t e s  a s  i n  thee 
addl" •. s s  of a b as i  c: v a r  i a  b 1 e .  

XQP a 

X O? 1 

XOP 2 

X O ?  3 

X OP; 4, 

X O? 5 

X O? a. 

X O? 7 

XOP g ,  

X OP 9 

X OP 1 �  

OTH E R  

X O P 1 1  

X OP 1 2  

X O ?  13 

X OP 1 4  

L. GAll: Ace 

STORE ACe, 

A D D  A c e  

SUBTRACT FROM Ace 

MULT I P LY ACC . 

' O I V  I lYE . ACC 

S CALE 

NORMALI S E  

C L E AR Ace 

NEG A T E. A c e ' 

FL O A T  

X QP ' S  

E V A L U A T E  A N D  F a  

OU T P U T  F . P I N  A S C II 

O U T P UT A� I N TE GER No 

P R I NT ERROR M E S SAGE 

Load s  t tl Et  n oat i n g poi  n t  acc u ml,41 a t or 
wit.h' th e 6 b.y tf!'s s tar ti n q  a,t S • The.' 
acculII-'ulator  i.s R 0 t R l  1 R2 0 f  X O P  IlJ to 
1 0: , llI e \"/\ Gr y  ad ct r  F0,9C F09 E F0A0 
St or es t h e  ac:cu/ltullitor c: o n h n t s  t o  t h e  
si � b y t es b eq i n i n q  a t  S ·  
A d d s  t h e  f l o a ti n g  p o i n t. n Ulll b er Sct ar t i n q,  
a t  S t o  t h e  ac c: u tI\.\l at or • Th e n or lll a,u nd 
r esul t w i 11 be i n  tile a�cJ4.mu.laur • 
Sub t r acts t h e  f' l o a Hng p o i n t  n Ulllb er a t, S� 
fr ail th " acCUJl u:l a t or • Th e nor mal i uti 
r u u l t w i l l  be i n  t he· a c c: u lI4ula t or 
liul t i pl y s  t h e  f l oa,ti nq p o i n t  ac c umulat or 
by th e f l o ati n q  �Qi nt n umber b e g i n i nq 4t 
S • T h e  nor taa! i ud r e s u l  t wi l l  b e  in the' 
" C  C:U lIu.tl a tor 
O i  v i d e s  the' f l  o a U n g  p o i n t  a c c ullt!!} a t or 
b y  t h e  f l oa t tn g  p o i n t  n u mb er !it. ar t i n ;. a t  
S� . The n or m a.li s ed r es ul t  wi ll b.e i n  th e: 
a c e,ulltulator . 
A d j u s t s· t h e  H O i t i n ; pOint  accumul ator 
S Q .  th at i t .  e lC p cme n t  u t c h e s  t h a t  o f  th e 
fl oa t i n g  p o i n t:  n u mb e r  st ar t i n g a t  S 
Ad j u s t s  t h e  f l o a t i n g p a i n t  acc u mul at o r 
t o  g i v e  t h e  g r e a t e s t  nu m b e r  of d ec i llla l  
p l ac e s  : - 5 . 65 w o u l d  b ec o m e  . 56 5  E 1 
an d . 0 008 0 5  E 2 wou l d b a c on . 8 6 5 E - 1  
C l e a r s t h e  f l oa t i n g  po i n t  a cc u mul a t or 

N eg a te s t h e  f l o�t i ng p oi n t a c c u m Ul a t or 
b y  c h a n g i n g  th e s i g n  b i t 
C o n v er t � · t h �  f l oa t i n g p o i n t  a c� um�l a t or 
t o  f l o a t i n q  p o i  n t  i f  i t  i s  .n i n t�q er 

Used by b as i c  to e v a l u a t e: p ar a me t er s  a n d  
r e t u r n a n' i n te g er n u mb er 
C on v e r t s t h e  f l o at i n g po i n t  n u mb er at  S 
t �  a s c i i  c:a d e  and s t o r e s  i t  at t h �  a d dr 
p o i n t e d  t o  b y  R 7  o n  r e t urn R 7  w i l l  
con t a i n t h e  en d a d d r  o f  t h e  a s c i i c ad e  
t o  p r i n t i t  a d d  a n u l l  b y t e  a n d u s e  t h e  
M S G  M I D  M aG @ } s t ar t  ad dr  
As  a b ov e  bu t u s e s a o n e  word  i n teg er 
n u m b er s ta r t i n g  a t  S i n ste a d  
As  d e scr i b e.d i n  n ew s �. ett er t hr ee; 
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NE\.J**NEW*"".'cNEW 

We are de lighted to annount e the in troduc ti on 

of four NEW games to our range of sof tware . 

OCT/NOV 1985 TOP 3 
1 BURGLAR 
2 FROGGER 
3 INVADERS & ASTEROID 

OLYMPICS An excel l ent adap tion of one of the newer arcade games ;  from the 
author o f  BURGLAR and FROGGER. Three s ec tions to chall enge you in Skee t 
s hoo ting, archery and weightlif ting . .  Thi s gam� _has the bes t graphics we 
have s een on the Co r tex, and takes s ome bea ting . 

FIREBIRD An amazing ly fas t "shoo t ' em up" s tyl e arcade game . Swarms o f 
whi r l ing invaders attempt to bomb your s o li tary craf t .  Defend your s e l f  
from neutron bombs , and ships which requi re mor e  than one hi t to be 
des troye d .  An extremely chal lenging game which wi ll probably keep you 
awaiee all ni�ht . 

PENGO Ano ther game from the s ame autho r as F i rebi rd .  Gui de your penguin 
around the screen and a ttemp t  to move three di amond blocks to g e the r .  C ru s h  
the marauding mons ters wi th the p l entiful i c e  b locks which l i tter the screen. 
Fas t ac tion and daz z l ing s pecial ef f ec ts . 

CENTIPEDE The inva s ion of the c enti pedes has b egun ! Shoo t a l l  of thei r  
s egments before they reach the bo ttom o f  the screen .  Be careful though, 
if you hi t the c entre o f  one it s pl i ts into two sma l l er c entipede s . 

Unf o r tuna tely two games which appeared on the order form in news l e tter 3 
were no t described . 
MOONBASE II Pro tec t yo ur bas e agains t the invading s pac e s hips whi ch grow 
as they get c l o s e r .  If you l o s e  too many so lar pane l s  yo u wi l l  have to 
under take to land the supply ship, on which all your hopes depend ! 

MUNCHER Enter taining Co rtex vers ion of Pacman. Large co lourful gho s ts 
ch�s e y.o.u around the screen, whil e you try and eat a l l  of the do ts . Ea t 
a s trawberry to g ain a f ew s econds in which you can chas e the gho s ts .  

NEW SERVICE ;,;, AVAILABLE NOW!. 
We c an now supply on tape a l l  o f  the pro grams and rou tines f rom 

news l e tter 4. Why s p end hours bashing at yo ur keyboard when we ' ve 

done i t  fo r you ?  

A s  a n  intro duc to ry off er we wi ll a lso give you a f r ee game ! ! !  

Al l thi s for only £1 . 50 ( inc . p&p ) -

If you have wri tten any goo d  sof tware then why no t s end i t  to us ( wi th 
any nec e s s ary documentation ) ,  and we wi l l  marke t i t . We pay £1. 50 
royal ties for every copy so l d  ( payabl e  every s ec ond month ) . So g e t  
wri ting today ! 

1 5 . 
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AVAILABLE NOW ! � 

BLANK COMPUTER GRADE TAPES DIRECT FROM KPH COMPUTAWARE 
C30 TAPES AT SOp EACH ( OR 7 Sp EACH FOR 3 OR MORE ) 

. C10 TAPES AT 4Sp EACH (OR 40p EACH FOR 3 OR MORE ) 
OFF.ER AVAILABLE WHILE STOCKS LAST 

PRICES INCLUDE. · P&P 

NEW HAR��ARE ADD-ONS TO BE RELEASED IN 1986 

WE ARE AT PRESENT WORKING ON A NUMBER OF HARDWARE PROJECTS 
THESE WILL HOPEFULLY I NCLUDE : 

i) AN INPUT /OUT PUT USER PORT 

i t ) A SOUND GENERATOR 
iii ) A SPEECH GENERATOR 

iv ) A JOYSTICK INTERFACE 

NONE OF THESE PROJECTS WILL INVOLVE SOLDERING ON THE MAIN BOARD 

DETAILS OF Prulc.rnCTS WILL BE ANNOUNCED . IN FURTHER NEWSLETTERS 

IF YOU HAVE ANY EXPANSION IDEAS , OR HAVE DESIGNED CIRCUITS . 

YOURS ELF , THEN WHY NOT WRIl'E AND TELL US ABOUT THEM . 

7 4L5 2 00 1  REPLACEMENT ( E-·BUS EXPANS ION ) _ 

The fo l lowing circui t s hould sui tably replace the 7 4LS 2 00 1 chi p  

i n  the E-bus expans ion c ircui t . This c ircui t does no t a l low fo r 
multiprocessors or  bus . time-outs . 

* eR  D ,q 
l 1(,. ,  

va:. :3 q 
I t.R. Q !5 ' 0  

7 Ie ,  = 7t;.L.S7Lr 
Ia.= 74J-:501f-

4-

1 7  
If,. 
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ORDER FORM 

Program ti tie Price each Quanti ty Cos t 

� £6 . 00 each (or �* £5 . 00-eacli)- -

BURGLAR 
FROGGER 

INVADERS & ASTEROID 
HUNCHBACK 
MAZE . 
OLYMPICS (new) 
FIREBIRD (new) 
PENGO (new) 

@, £4 . 00 each (or *** £3 .50 each ) 
MUNCHE"lt 
GDESIGN 
WALL 
CORTELLO 

ARCHIE 
NIGHT ATTACK 

WI NE & FORMl 
SHARES & HI STOGRAM 

MOONBAS E I I  

C ENT IPEDE (new) 

NEWSLETTER 4 £1 . 50 
PROGRAMS /ROUTINES 

C30 BLANK TAPES 

Cl0 BLANK TAPES 

198 6  SUBSCRI PTION £5 . 00 ( s ee separate form )  

TOTAL £NCLOSED . 

*** S PECIAL CHRISTMAS OFF ER ON ORDERS POSTMARKED BEF ORE 3 1 - 1 - 8 6  

LOWER PRICE F O R  2 O R  MORE PROGRAMS ORDERED ( FROM EITHER SECTION) 

NAME . . 
. ---------------------------------

ADDRES S :  
NO VAT TO ADD , , , . . . . 

NO P&P TO ADD � ! !  

1 7. 
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L·J O R T E >c:  

Th i s  i s  a L�ord. Processor +"'01" t.he Cortex . I t . rIJ, 'os under CDOS 
1 • Z0 • The S!:I So tefal runs us. i'r1'� Tw i T't 40 track s i  n'� 1 ,:- ::. i ded 
50 i n9 le dens i t.� d i sic: dr i ves . OP er ,. t. i on ..... i.th or,.t!!' dr 1 .... ·e ,:::.8,'1"1 1::",:-
done . 
MODE:; . 1. InP ut text 

2. I nP ut; P .s:3e frofil '  di sk 
:3 .  Return i T/p ut text. 
4 • .  V i ew disk p age 
5 •. S.a.ve: Page to disk 
6., Pr i nt P a9E'/P ;llges 

. 1'. SP e l l ing check ( req l;.t. ires SP e t tex ) 
FUNCT IOt�S 

1 .  Text i nP1J.t t,l i t.h fU. 1 1 cha.racter ed i t· i n9 
2.� p age· f"orroat i n9 '..;I i th : 

&'. , Au.to P age nU.mber 
b.. Cent.er te�.(t of t i 0 .... 
'e .·  Ri� J� i.f's �i'on 
d .  At.1to l eft J lJ.st'i  f' i.c.at i o'o 
e . Lef'"t  .ft\ar'; i '-1 contro 1 
f· . R t9ht rtI-'.r9-i T! cont.ro 1. 
9 .  Au. to retl.lrn 
h .. Word .... Ir.s.p 
1. tS T.s.b mark ers 
J .  Page l en9th co .... t.l"o l 
k .. P,:t.� ed t t i  '1"19 

3 .  Cop � ·  f"rooro d i sk P age. to rot!-!'t'Iljr::. P a'i'E" 
4·. Mlt 1 ti page P r i nt i ng 

1 �  • .  00 P l l-;'s a 5 1 /4 b l  a'rlf< d i sk 

'S P E L T E X  
The sP e l  t h'J9 ChecJcer for Wortex. Th i s  runs u:nder ' CoOS 1 . 20 .  
The s!:l stem · IJ.SE'S t.w i n  40 track S i n9 1 4t  s i ded di sk s w i th dr i 'Je 
.. 0 1  S 1  "1'19,\ e' Dens ! t.::I; anc!, dr'i \Ie ' .. 1 1  Doub I e. oens :l. t:;' .. ( NOTE on h I  
the \\"lost r-ecent vers i on coos 1 . 20 ' $Up P'o .... ts, Doub l e  De.'('Is i t!::l ) .  
Th i s  i s  1,' I'4lJ.st f'Or' Wortex IJ.str:s . �es w i th abov.t 7'000 words 
and the . d.ict i on�· can 90 up, to around' 20000 words . 
MODES 1 .  Check P a9E" sP elling . 

2 .  Edit., �· olc:t lon.f.r� ' ·  
3 .  RetlJ..r"T't to Wor-tex 
4 .  Correct errors 

FUNCT I ONS _ 

1 .  V i  E!'1.\1 the errors · 
2 .  Correct the. errot"s 
3 �  Store +..he err6r word i .... the d i ct i orlar::. 
4 .  Add II.Jords: to o i c:t i o·n8.� d irr·ect . .  from k e::. bc,a.rd 
5 ..  C.'e i ete I,Joros f"rofl'l the 0 i ct i orlar::. 

--I S t-1 a c k  e ...-. :z:  i e-
4 l.· .. e ,:.-- s t. .a. ...... C 1. O S E"  

rata,; '1 v e  ...... ...... 
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