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"1I11NEXT1LOCATE 13,791 
FOR 1•11 TO 21111 PRINT" " 
I II 1NEXT 
LOCATE 2'11, 11 PRINT"< I> NSER 
T PIC. <D> ELE 
TE PIC."1 
FOR T•l TO 21FOR 1•1 TO 5 
1LINE<A,X>-<A+55,Yl,,B1LI 
NE<A+6111,X>-<A+115,Yl,,B1A 
•A+121111NEXT1A•lll1X•8'111Y•l'11 
21NEXT 
REH *U READ PI CTl..IRES *.. 
GET<1,1'11>-<54,3'11>,AX1GET< 
61,1111>-<114,3'11l,BX1GET(12 
1,1Qll-<174,3111l,CX1GET<181 
,10>-<234,3111>,D7.1GET<241, 
1111>-<294,3111>,EX1GETC301,1 
lll>-<354,3'11>,F7.1GET<361,1111 
>-<414,3111l,GX16ET<421,1111> 
-<474,3111>,H'X1GET<481,10l­
(534,3111>,IX1GET<541,1111>-< 
594,3'11l,JX 
SET< 1, 81 l - <54, 101>, K7.1 SET 
(61,81l-<114,11111>,LX16ET< 
121,81>-<174,11111l,HX1GET< 
181,81l-<234,11111l,NX1GET< 
241,81>-<294,11111>,0X18ET< 
31111,81l-(354,11111l,PX10ET( 
361,81l-(414,llllll,QX16ET< 
421,81l-<474,11111>,RX18ET< 
481,81l-(534,101l,S7.1GET< 
541,81>-<!594,11111>,TX 
REH *** WAIT FOR KEY U

•AS•INKEYS1 IF AS•"" THEN 2 
9111 ELSE IF LEN<A•>•2 THEN 

83111 ELBE IF VAL<A•>>0 AN 
D VAL<A•><llll THEN 430 
IF AS•"P" THEN 31118111 
IF AS< >"ti" THEN 35111 
LOCATE 18, 11 PRINT"ARE YOU 

SURE YOU WANT TO QUIT? 
<Y/Nl" 
A••INKEY•sIF A••"" THEN 3 
3111 ELBE IF A••"Y" THEN SC 
REEN lll,lll,01CLS1END ELSE L 
OCATE 18,11PRINT BTRINGt< 
5111,32l160TO 29111 
REH U * CLEAR SCREEN U

•IF AS< >"C" THEN 380 
LOCATE 17, 11 PRINT"ARE YOU 

Bl.IRE <Y /Nl "1 DEF BE81 POK 
E 106,0 
ASs I NKEYS a IF AS•" " THEN 3 
7111 ELBE IF AS•"Y" THEN CL 
B180TO 190 ELSE LOCATE 17 
,11PRINT STRINB•<66,32lt0 
OTO 290 
IF ASc"S" THEN 87111 ELSE I 
F A••"L" THEN 990 
IF AS="D" THEN 28'9111 ELSE 
IF A••"I" THEN 236'11 
GOTO 29'11 
IF FAST..'11 THEN BEEP180TO 
29111 ELBE FAST•FAST-11LOCA 
TE l,681PRINT FAST11GOTO 
291!1 
IF FAST=15111 THEN BEEP: 00 
TO 290 ELSE FASTaFAST+l1L 
OCATE l,681PRINT FAST11GO 
TO 290 
ON VAL (AS l GOTO 521!1, 1080, 
470,!500,480,450,410,42111,3 
040 
REH *U SET SPEED *U 
IF SP=15 THEN BEEP ELSE S 
P•SP+l1LOCATE 1,46tPRINT 
SP 
GOTO 290 

DJ 470 STA•NUHtLOCATE 1,21!1:.PRINT 
STA1GOTO 29111 

PP 480 IF SPc-15 THEN BEEP ELSE 

"Animator for IBM PC/ PCjr" takes ad­
vantage of extended BASIC graphics fea­
tures such as GET and PUT. 

SP•SP7l1LOCATE 1,46tPRINT 
SP 

GOTO 290 
EN•NUHt LOCATE 1, 311 PRINT 
EN180TO 290 
REH *** ANIMATE PICTURES 

LOCATE 17, 1: PRINT"PRESS S 
PACE BAR TO PAUSE MOVEHEN 
T"1LOCATE 18, llPRINT"USE 
ARROW KEYS FOR SPEED"tIF 
STA>EN THEN QQ•-1 ELSE QQ 
•1 
FOR I-=STA TO EN STEP QQ 
PL1=PL: IF PL+SP< 1 THEN PL 
•57111 ELSE IF PL+SP>5B0 TH 
EN PL•l 
PL•PL+SP 
LOCATE 1, B: PRINT I 1 ON I G 
OTO 630,640,65111,660,670,6 
Blll,690,7111111,711!1,72111,730,74 
'11,750,760,771!1,780,790,800 
,010,020 
FOR Nslll TO FAST•4: NEXT: AS 
•INKEY•1IF A••" "THEN 23 
4111 ELSE IF A•<>"" AND LEN 
<A•><>2 THEN LOCATE l,81P 
RINT NUH1LOCATE 17,ltPRIN 
T STRING•<150,32lt00TO 29 
e 
IF LEN<As><>2 THEN 621!1 
C•ASC <RISHT• <A•, 1>>1 IF C• 
77 THEN SP•SP+l ELSE IF C 
•75 THEN SP•SP-1 
IF SP=-16 THEN SP"'- 15 ELS 
E IF SP•16 THEN SP•15 
LOCATE 1, 461 PRINT SP 
NEXT: GOTO 53'11 
PUT <PL1, 52), UX, PSET: PUT <P 
L,52>,AXtBOTO 570 
PUT <PL1, 52>, UX, PSET: PUT <P 
L,52>,BXtGOTO :57111 
PUT<PL1,52l,UX,PSET:PUT<P 
L,52l,CX1GOTO 57111 
PUT <PLl, 52), UX, PSET: PUT <P 
L,52l,DXt00TO 570 
PUT <PL1, 52), U'Y., PSET1 PUT <P 
L,52l,EX1GOTO !57111 
PUT <PL1, 52), UX, PSET1 PUT <P 
L,!52>,FX160TO 57'11 
PUT <PL1, 52>, U'Y., PSET1 PUT <P 
L,52l,6XtGOTO 57111 
PUT<PL1,52l,U'Y.,PSET1PUT<P 
L,52l,H7.tGOTO 57111 
PUT<PL1,52l,U'Y.,PSET1PUT<P 
L,52l,IX1BOTO 57111 
PUT <PL1, 52>, UX, PSET: PUT IP 
L,52>,JX180TO 57'11 
PUT <PL1, 52>, U'Y., PSETt PUT <P 
L,52l,K7.180TO 57111 
PUT (PL 1, 52), ux, PSET1 PUT <P 
L,52l,LX1GOTO !570 
PUT <PLl, 52>, U'Y., PSET: PUT <P 
L,!52l,HX1GOTO !57111 
PUT <PL1, !52>, UX, PSET1 PUT <P 

L,!52l,NXaGOTO 57111 
~ 778 PUT<PLl,52>,UX,PSET:PUT<P 

L,!52l,OX180TO 57111 
~ 788 PUT<PL1,!52l,UX,PSETaPUT<PIH 23'11 

~ 24'11 
Bl 

CO 

EE 

Hk 

JH 

FD 

kJ 990 CLS: ON ERROR GOTO 25Ql0el 

L,!52l,PX180TO :57111 
PUT <PLl, 52>, U'Y., PSETa PUT <P 
L,!52l,QX1GOTO !570 
PUT<PL1, 52>, UX, PSET1 PUT IP 
L,!52l,R7.1GOTO !570 
PUT <PL1, 52), UX, PBET: PUT <P 
L,!52l,B7.1GOTO !57111 
PUT <PL1, 52), UX, PSET1 PUT IP 
L,52l,TX1GOTO 57111 
c~ASC <RIGHTS <A•, 1l>1 IF C• 
77 THEN NUM-NUH+l ELSE IF 

C•75 THEN NUl'l•Nl.11'1-1 
IF NUM•lll Tl-EN NUM•211J ELSE 

IF NUM•21 THEN Nutt-1 
LOCATE 1, 81 PRINT Nlll'I: GOTO 

29111 
REH U * SAVE PICTURE U

•CLS:ON ERROR GOTO 25010 
LOCATE 11!, llll:PRINT"F-FILE 
S A-ABORT SAVE AN 
Y OTHER KEY TO CONTINUE" 
AS=INl<EYS: IF AS="" THEN 8 
9111 ELSE IF AS•"F" THEN Fl 
LES"•.ANI" ELSE IF AS•"A" 

THEN GOSUB 231111t00TO 19111 
PRINT1 PRINT1 PRINT: INPUT"N 
AME OF FILE TO SAVE"1A•1I 
F AS•"" THEN BOSUB 23101G 
OTO 19111 
IF INSTR <AS,".")< )QI THEN 
CLS1 LOCATE 9, lllh PRINT"NO 
EXTENSION PLEASE •• "180TO 
88QI 
IF LEN<ASl>8 THEN CLS:LOC 
ATE 9,1'111PRINT"NO HORE TH 
AN 8 CHARACTERS PLEASE":G 
OTO 880 
IF VAL <RIGHTS <As, 1 l > >0 OR 

RIGHTS <AS, 1> •"0" THEN CL 
SsLOCATE 9,101PRINT"THE F 
IRST CHARACTER CAN•T BE A 

NUMBER •• "1GOTO 880 
GOSUB 2310 
AS=AS+". ANI" 
DEF SEG=&HB80QI: BSAVE AS, Ill 
,ScH40Ql01PRINT"IT HAS BEEN 

SAVED. PRESS ANY KEY 
TO CONTINUE"1PRINT1PRINT 

aPRINT 
AS=INKEYS: IF AS="" THEN 9 
70 ELSE CLS1GOSUB 231Ql1GO 
TO 190 
REH *U LOAD PICTURE U

• 

DD 

Dk 

El 

lk 

Cl 

Dl 
JD 

PA 


JI 

CD 


CC 

HN 


DD 


P" 


DO 


H" 

DF 


Jl 

kP 

FH 
Cl 

11 

25'11 

26'11 

270 

28'11 

29111 

3'11'11 
31111 
320 

33111 

340 

350 
360 

370 

38111 

39'11 

4111111 
41111 

421!1 

431!1 

440 
450 

460 

ID 

HP 


LJ 

Bl 

6B 
Cl 

ON 

Ok 


CN 

DS 

FA 


EN 

El 
EJ 
"O 

OE 

Bk 

DA 

FS 

I" 

kC 

LF 

Ol 

AB 

CH 

FN 

HD 

kJ 

490 
5111111 

510 

520 

53111 
540 

550 
560 

570 

581!1 
591!1 

601!1 

611!1 
621!1 
63'11 

640 

650 

660 

670 

68'11 

69'11 

7'11'11 

71'11 

72'11. 

730 

74'11 

75'11 

760 

798 

808 

818 

828 

838 

848 

I" 850 

PC 

LO 
HF 

BH 

CJ 

J" 

II 

CD 

BE 
Bl 
QI 

QJ 

A6 

860 

870 
880 

890 

900 

9H!l 

920 

931!1 

940 
950 
960 

970 

980 

ID 1000 

CD 1010 

Pl 111120 

M 1030 

6D 1040 

Pk 1'1150 

LOCATE tel, 10:PRINT"F-FIL 
ES A-ABORT LOAD 
ANY OTHER KEY TO CONTINU 
E" 
AS=INKEYS: IF AS='"' THEN 
101QI ELSE IF AS="F" THEN 
FILES"•.ANI" ELSE IF AS 

•"A" THEN GOSUB 23101GOT 
0 1911J 
PRINT: PRINT: PRINT: INPUT" 
NAME OF FILE TO LOAD"1A• 
1IF A••"" THEN GOSUB 231 
0tGOTO 1911J 
IF INSTR <AS,".">< >0 THEN 
CLS1LOCATE 9,10tPRINT"N 

0 EXTENSION PLEASE •• "1GO 
TO 1000 
IF LEN<AS> >8 THEN CLS1LO 
CATE 9,111J1PRINT"NO HORE 
THAN 8 CHARACTERS PLEASE 
" 1 GOTO 1Hill 
IF VAL <RIGHT• <As, 1 » >0 0 
R RIGHTS<A•,1>•"111" THEN 
CLS:LOCATE 9,111J1PRINT"TH 
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E FIRST CHARACTER CAN'T 
BE A NUMBER •• "1BOTO 111Jel!I 

KE 111161!1 	 AS•AS+". ANI" 1 DEF SEG•lcHB 
8H1BLOAD AS,1!110N ERROR 
BOTO 1!11GOTO 191!1 

L6 11!171!1 	 REM SU EDIT A PICTURE... 
JO 11!181!1 	 LOCATE 16, l:PRINT"TYPE I 

N 21 TO ABORT"1PRINT"NUM 
BER SET AT THE TOP OF TH 
E SCREEN IS PIC. TO READ 

FROM RETURN FOR SAME"1L 
OCATE 18, 11 INPUT"EDIT PI 
CTURE NUMBER"1B1IF B<l!I 0 
R B>21 THEN BEEP1BOTO 11!1 
81!1 

JC 1~91!1 	 IF 8•21 THEN CLS:GOSUB 2 
3 Uh BOTO 191!1 

IA 111!11!1 IF Bal!I THEN 8,.NUM 
ED 1110 REM I U PUT PICTURE TO 

EDIT ON SCREEN tit 
PB 1120 	CLS1 LOCATE 1, 241 PRINT"WA 

IT••• " 1 ON NUM GOTO 1131!1, 
1141!1,1151!1,116111,1170,1180 
,1191!1,12H,1211!1,1220,123 
0,1240,125111,1261!1,1271!1,12 
81!1,1291!1,13H,1311!1,1320 

~ 1130 PUT<1,51!1l,A7.1GOTO 1340 
PJ 1141!1 PUT <1, 51!1 l , 87.1 GOTO 1341!1 
Q" 1150 PUT< 1, 51!1), C7.1 GOTO 1341!1 
BP 1161!1 PUT < 1 , 51!1 l , D7.1 GOTO 1341!1 
CC 11 71!1 PUT <1 , 51!1 l , E7.1 GOTO 1341!1 
DF 1180 PUT <1, 51!1), F7.1 GOTO 1341!1 
Fl 1191!1 PUT <1, 51!1), G7.1 GOTO 1341!1 
EP 121!11!1 PUT <1 , 51!1 l , H7. t GOTO 1341!1 
~ 1211!1 PUT<1,50l,17.1GOTO 1341!1 
6F 1220 PUT <1, 50), J7.1 GOTO 1341!1 
II 1231!1 PUT<1,51!1l,K7.tGOTO 1341!1 
JL 1240 PUT<l,51!1l,L7.1GOTO 1341!1 
KO 1251!1 PUT < 1 , 51!1 l , M7.1 GOTO 1341!1 
LB 1261!1 PUT <1 , 51!1 > , N7.1 GOTO 1341!1 
"E 1271!1 PUT t 1, 50>, 07.1 GOTO 1340 
NH 1291!1 PUT < 1 , 51!1 > , P7.: GOTO 1341!1 
PK 1291!1 PUT<l,50l,Q7.1BOTO 1341!1 
OB 1301!1 PUT < 1, 50> , R'Y.1 GOTO 1341!1 
PE 1311!1 PUT <1, 51!1> , S7.1 GOTO 1341!1 
~ 132e PUT<1,51!1>,TX16DTO 1348 
PO 1331!1 REM SU GET ON-OFF POIN 

TS US 
JO 1341!1 FOR 1•1 TO 21!11FOR X=l TO 

541A<I,X>•POINT<X,1+49l 
PL 1351!1 NEX:f1 NEXT 
KB 1361!1 REM US DRAW EDITING SC 

REEN US 
18 1371!1 FOR I•l TO 21!11LOCATE 3+I 

,141PRINT "············· 

................... , I FOR 
J•1 TO 541IF A<I,Jl•1 TH 
EN LOCATE 3+I,13+J1PRINT..... 

PE 1381!1 NEXTt NEXT 
CP 1391!1 LOCATE 1,31!1:PRINT" (QlUIT 

<D> RAW CM> OVE <El 
RASE (Cl LEAR <S>AVE 

CI>NVERSE" 
PL 141!11!1 GOTO 1551!1 
6F 1411!1 REM US PLACE CURSOR I.. 
KO 1421!1 	 BLINKX• <BLINK7.+1 > MOD 21!1 

1IF BLINKX<11!1 THEN 1470 
ELSE 1441!1 

PJ 1431!1 	 REM I U CURSOR OFF I U 
6H 1441!1 	 IF A <ROW, COLUMN>"'" THEN 

CHS•"." ELSE IF A<ROW,CO 
Ll.111N>•1 THEN CH••"•" 

BF 1451!1 GOTO 1481!1 
611 1461!1 REM I U CURSOR ON U I 
LO 1471!1 IF CURS•-1 THEN CHS•"-" 

ELSE IF CURS•l!I THEN CHS• 
"SU ELSE IF CURS•1 THEN 

El 1481!1 	 LOCATE 3+ROW,13+COLl..lt1N:P 
RINT CH•11RETURN 
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DC 1491!1 	 REM US REMOVE CURSOR... 
~ 151!11!1 	 IF A<ROW,COLUMN>=0 THEN 

CHS•"." ELSE IF A<ROW,CO 
LUMNl•1 THEN CH••"•" 

CF 1511!1 	 LOCATE 3+ROW,13+COLUMN:P 
RINT CHS11RETURN 

QP 1521!1 	 LOCATE 24, 18: PRINT "wait 
"11FOR I•l TO 21!11LOCATE 
3+I,141PRINT STRINGS<54, 
46>1 

E" 1531!1 NEXT1 ERASE A: DIM A <20, 54 
>1LOCATE 24,181PRINT" 

"11PUT<1,51!1l,U7.,PSET1RE 
TURN 

CD 1541!1 	 REM U I SET CURSOR U I 
IJ 15:50 	ROW•1: COLUMN• 11 CURS=0 
NF 1560 	REM US MAIN LOOP US 
EH 1570 BLINK7.•1!11 IF CURSm-1 THEN 

A<ROW,COLUMN>•l!l1PSET<CO 
LUMN,ROW+49>,l!I ELSE IF C 
URS•+l THEN A<ROW,COLUMN 
>•11PSET<COLUMN,ROW+49l, 
1 

IL 1581!1 	 OOSUB 1420 
PB 1591!1 	 A••INKEVS1 DEF SEG: POKE 1 

1!16,1!11IF LEN<AS>•l!I THEN 1 
581!1 ELSE IF LEN<AS>•1 TH 
EN 161!10 ELSE IF LEN<ASl• 
2 nEN 1721!1 

~ 1611Je 	 CODEl•ASC<AS) AND lcH5F 
Ft 1611!1 	 REM US READ KEYS US 
DF 1621!1 IF CODE1•ASC<"E"> THEN 2 

1!141!1 
PH 1631!1 IF CODEl•ASC<"M"l THEN 2 

1!1:5111 
6F 1640 IF CODEl•ASC<"D"l THEN 2 

11161!1 
JC 1651!1 IF CODE1•ASC<"C"> THEN 2 

11181!1 
Ill 1661!1 IF CODE1.,ASC<"S"> THEN 2 

1H 
60 1671!1 IF CODE1•ASC <"Q" > THEN G 

OSUB 2311!11GOTO 191!1 
PP 1681!1 IF CODEl•ASC <"I") THEN 1 

711!1 
DB 1690 GOTO 1580 
KB 171!11!1 REM SU INVERSE A PICTU 

RE SU 
LF 1711!1 GET <1, 51!1)- (:54, 71!1>, UX. PUT 

(1,:50l,U7.,PRESETtl3ET<1,7 
:5)-(54,95l,U7.1GOTO 1340 

EL 1721!1 	 IF ASC<ASl<>0 THEN 1570 
ELSE CODE2•ASC<RIGHT•<AS 
, 1>) 1 GOSUB 1!5Ql0 

HB 173QI 	 REM U I READ ARROW KEYS... 
IC 174QI IF CODE2•71 THEN 1841!1 
PA 17:5111 IF CODE2•73 THEN 1870 
M 1760 IF CODE2=79 THEN 191!11!1 
KJ 177QI IF CODE2•81 THEN 1930 
Pl 1781!1 IF CODE2=>72 THEN 1961!1 
FN 1791!1 IF CODE2•75 THEN 1981!1 
NL 181!11!1 IF CODE2•77 THEN 2000 
KP 1811!1 IF CODE2•81!1 THEN 21!120 
CA 1820 GOTO 1581!1 
OK 1830 REM U I MOVE THE CURSOR... 
EJ 1841!1 .IF ROW•1 THEN ROW•21 
FH 1851!1 IF COLUl'IN=>1 THEN COLUMN• 

55 
LE 1861!1 ROW•ROW-1:COLUMN•COLUMN­

11BOTO 1571!1 
EC 1871!1 IF ROW•l THEN ROW•21 
1111 1881!1 IF COLl..lt1N-54 THEN COLUMN 

•Ill 
ID 1891!1 ROW•ROW-11 COLlJl1NcCOLl..lt1N+ 

llBOTO 1571!1 
LH 1900 IF ROW•21!1 THEN ROWcl!I 

FN 1911!1 IF COLUMN:al THEN COLUMNz: 


5:5 
JA 1921!1 	 ROW•ROW+ 11 COLUMN•COLUMN­

11 BOTO 1571!1 
M 1931!1 	 IF ROW•20 THEN ROW=0 

LD 1940 IF COLUMN-=54 THEN COLUMN 
-0 

BP l 9:50 ROW=ROW+ 11 COLUl1NzCOLUMN+ 
11 BOTO 1:570 

EB 1961!1 	 IF ROW•l THEN ROW•21 
K" 1971!1 	 ROW..ROW-1 : GOTO 1571!1 
BC 1981!1 IF COLUMNcl THEN COLUMN= 

55 
~ 1991!1 COLUMN•COLUMN-11BOTO 157 

J6 2001!1 	 "' IF COLUMN..54 THEN COLUl1N 
•l!I 

JO 2011!1 COLUMN•COLUMN+ll GOTO 157 

L" 2021!1 	 "' IF ROW..21!1 THEN ROW•0 
BF 21!130 	 ROW•ROW+ 11 GOTO 1570 
DJ 21!141!1 	 CURS•-11 GOTO 1570 
KB 21!151!1 CURS•l!l1 GOTO 1:571!1 
CJ 21!161!1 CURS•+11 GOTO 1:570 
NB 21!171!1 REM SU CLEAR THE PICTU 

RE SU 
BN 21!181!1 GOSUB 1 :52'1h GOTO 15:50 
~ 21!191!1 REM tit SAVE THE PICTUR 

E SU 
PD 211!11!1 	 LOCATE 1, 241 PRINT"WAIT•• 

• 
11 10N B GOTO 2110,2120,2 

131!1,2141!1,2151!1,216111,2171!1, 
2181!1,2191!1,221!11!1,221111,2221!1 
,223111,2241!1,22:51!1,2261!1,227 
l!l,2291!1,2291!1,230111 

JB 2111!1 GET <1, !51!1l - 154, 71!1), A7.1 GOS 

UB 2311!11GOTO 190


L" 2120 GET< 1, 51!1) - (!54, 70>, 87.1 GOS 

UB 2311!11GOTO 191!1 

~ 2131!1 GETC1,51!1l-<54,70l,C7.1GOS 
UB 23101GOTO 191!1 

OC 2140 GET<1,:51!1l-<:54,70l,D7.1GOS 

UB 231Ql1GOTO 19"' 


QN 21:5111 GET <1, 50) - (:54, 71!1>, EX: GOS 

UB 23101BOTO 191!1 

Cl 2160 GET<l,:5Qll-<54,70l,F7.:GOS 
UB 231Ql1GOTO 190 

DD 2170 	GET<1,5Ql)-(54,71!1l,G'Y.:GOS 
UB 231Ql1BOTO 19QI 

FD 2181!1 GET< 1, 50) - <!54, 71!1>, H7.1 GOS 
UB 231Ql1BOTO 19QI 

HJ 2191!1 GET <1, !51!1) - (!54, 71!1>, I7.1 GOS 
UB 231Ql1GOTO 190 

HI 22ff GET< 1, 50)- (:54, 71!1>, J7.1 GOS 
UB 231Ql1GOTO 191!1 

ID 2210 GET< 1, 51!1> - <!54, 70), K7.1 GOS 
UB 231Ql1GOTO 19QI 

KO 2220 GET< 1, :51!1> - <!54, 71!1l, L7.1 GOS 
UB 23191GOTO 19QI 

"J 2231!1 GET <1, 51!1)- C!54, 71!1), M'Y.1 GOS 
UB 231Ql1GOTO 19QI 

NE 2241!1 GET< 1, 51!1) - (!54, 71!1), N7.1 GOS 
UB 2311!11GOTO 191!1 

PP 22:50 BET< 1, :51!1l- (54, 78>, O'Y.1 GOS 
UB 2311!11GOTO 191!1 

BK 2261!1 GET< 1, !51!1)-(54, 71!1>, P7.1 GOS 
UB 2311!11GOTO 19QI 


CF 2278 BET <1, 50l-<54, 71!1>, Q7.: GOS 

UB 2311!11 GOTO 19il 


EA 228111 GET< 1, !51!1l - <54, 70>, R7.1 BOS 
UB 231Ql1BOTO 19QI 

SL 2290 GET< 1, !50> - 154, 70), SXt GOS 
UB 231il1GOTO 190 

BK 2300 GET< 1, :5111)-(:54, 7ill, T7.1 GOS 
UB 231Ql1GOTO 19QI 

6K 2311!1 	 CLS:PUT<1,lil>,AX1PUT<6l, 
18l,BX1PUTC121,lil>,CX1PU 
T<181,lill,DX1PUT<241,1il> 
,E7.1PUT<3ill,11!1>,F7.1PUTC3 
61,lill,137.1PUTC421,1Qll,H7. 
1PUT<481,1il>,I7.1PUT<!541, 
lil>,JX 

~ 2321!1 PUT<l,8ll,K7.1PUTC6l,8ll, 
LX1PUT<121,81>,~1PUT(l8 

l,8ll,N7.1PUTC24l,81l,OX1 
PUT<31!11,81>,P7.1PUT(361,8 
ll,Q7.1PUTC421,81l,RX1PUT 
<481,Bl>,S7.1PUT<:541,81), 
T7.,PSET 



JL 233121 
Oii 234121 

Pl 23:50 

JH 236121 

HC 237121 

RETURN 
IF INl<EY••"" THEN 2340 E 
LSE 620 
REl'I U• INSERT A BLAN< 
PICTURE U• 
LOCATE 1B, 11PRINT"ARE YO 
U SURE? THIS WILL l'IOVE 
2121 OFF THE END" 
A••INKEY•1IF A••"" THEN 
237121 ELSE IF A•<>"Y" THE 
N LOCATE 18,laPRINT STRI 
NG•<5Ql,32>1BOTO 190 

EF 23B0 	ON NUl1 OOTO 239121, 24H, 24 
1121,2429,2430,244121,245121,2 
46121,247121,248121,249121,25121121, 
251121,252121,253121,254121,255121 
,256121,257121,282121 

~ 239121 GET<l,1121)-(54,3121>,B'X 
LO 24H GET<61, 1121>- (114, 3121>, C'Y. 
FB 241121 GET<121, 1121>-<174,3121> ,D'X 
IJ 242121 GET <181, 10> - (234, 3121>, E'X 
~ 2430 GETC241,1121>-<294,3121>,F'X 
Lft 244121 GET<301,10)-C354,30l,G'X 
~ 245121 GETC361,1121>-(414,3121>,H'X 
ED 246" GET C421, 1121)-(474, 3">, l'X 
66 247121 GET (481, HH-<534, 3">, J'X 
OK 248" GET C541, UJ>-<594, 3"> ,K'X 
PO 249" GET<l,Bl>-<54, 101> ,LY. 
FA 25H GETC61,B1>-<114, 1"1> ,l'l'Y. 
EK 251" GET<121,B1>-<174, 11111> ,N'Y. 
~ 252121 GET<1B1,B1>-C234,101),0Y. 
ND 253121 GET <241, Bl> - (294, 1"1 >,PY. 
JD 254" GET <3"1, Bl>- (354, 1"1>, QY. 
LH 255" GET <361, Bl> - C414, 1"1 >,RX 
Dft 2560 GETC421,81>-<474,1"1>,SY. 
FA 2570 

AB 2580 


LB 259121 

LA 26121121 

~ 261121 

GETC4B1,B1>-(534,Ul1>,TY. 
CLS: ON NUl1 GOTO 259", 26" 
121,261121,262121,263121,264",26 
5Ql,266121,2679,26B",269121,2 
7121121,271121,272121,273121,274121, 
275Ql,276Ql,277121,27B121 
GET C1, 50) - <54, 70), AY.: GOS 
UB 23101GOTO 19121 
GET< 1, 50) - <54, 70), BY.1 BOS 
UB 2311211GOTO 19121 
GET<l,5">-<54,7">,C'Y.:GOS 
UB 23191BOTO 19QI 

~ 262" GETC1,5">-C54,7">,DY.:GOS 
UB 2311211GOTO 19121 

AB 2630 GET C1, 50) - (54, 7121>, E'X: GOS 
UB 231121100TO 19121 

Cft 264" GET< 1, 5")- <54, 7121>, FY.: GOS 
UB 231Ql1GOTO 19QI 

~ 2650 GET<l,5">-<54,7">,GY.:GOS 
UB 2311211GOTO 19QI 

FC 2660 GET C1, 50>-<54, 7121>, H'Y.: SOS 
UB 2311211BOTO 19121 

~ 267121 GET<1,5">-C54,7">,I'Y.:80S 
UB 23UILOOTO 19121 

JI 268121 GET<l,50>-<54, 7"> ,JY.:GOS 
UB 231Ql1BOTO 19121 

KD 2690 GET< 1, 5121> -<54, 7">, KX: OOS 
UB 231Ql100TO 190 

KC 270QI GET <t, 5"> -<54, 7121), LY.: GOS 
UB 2311211GOTO 19121 

ftN 2710 GET C1, 5121)-(54, 70>, l'IY.1 GOS 
UB 2311211GOTO 19QI 

DI 272QI GET <1, 5Qll -(54, 7">, N'Y.: 80S 
UB 23101GOTO 19121 

PD 273121 GET C1, 50>- <54, 70), O'Y.: GOS 
UB 231Ql1GOTO 19QI 

BO 274121 GET <1, 50> - (54, 70), PY.180S 
UB 23101BOTO 19QI 

N 2750 GET<l,5Ql)-C54,70>,Q'X1GOS 
UB 231Ql1GOTO 190 

EE 2760 GET C1, 5">- C54, 7Qll, R'X: GOS 
UB 23101GOTD 19121 

BP 277121 GET C1, 5") -<54, 70), SY.: GOS 
UB 231Ql1GOTO 19QI 

IK 27BQI GET<l,5")-(54, 7121), TY.:GOS 
UB 23101GOTO 19121 

~ 2790 REM *** DELETE A PICTUR 

E '** Bi. 28121121 	 LOCATE 18,l:PRINT"ARE YO 

~ 3170 A••A•+"C'X<144l"100TO 
121 

~ 31BQI A••A•+"D'X<144>"1GOTO 
QI 

fft 319" A••A•+"E'Y.<144> "1GOTO 

~ 3200 " A••A•+"F'Y.C144> " 1GOTO 
121 

FA 321121 A••A•+" G'Y. <144) " 1 GOTO 
QI 

SA 322121 A••A•+ "H'X ( 144) " 1 GOTO 
121 

HA 3230 A•·A•+ I Y. ( 144) .. I GOTON 

121 

335 

335 

335 

335 

335 

335 

335 

IA 3240 	A••A•+"J'Y.<144> "rGOTO 335 
0 

JA 3250 	A•·A•+ N K'X ( 144) N : GOTO 335 
0 

~ 3260 A••A•+"LY.<144>"1GOTO 335 
0 

LA 3270 A••A•+"l'l'X (144) NI GOTO 335 
0 

llA 328121 AS•A•+ "N'X ( 144) "1 GOTO 335 
0 

NA 3290 	AS•A•+"O'X <144> "1 GOTO 335 
0 

1£ 338" 	A•zAS+"P'Y.C144l":GOTO 335 
0 

~ 3310 A••A•+"Q'XC144>"1GOTO 335 
QI 

~ 3320 A••AS+"R'X<144>"1GOTO 335 
. QI 

~ 3330 A••AS+"SX<144)"1GOTO 335 
QI 

~ 3340 AS•AS+"T'XC144)"1GOTO 335 
0 

AD 335" NEXT 
NI 336121 A••A•+"' U'X ( 144> NI PRINT • 

1,A•aPRINT •t,"30 GET<l, 
1>-(54,20> ,U'X" 

KO 337121 IF STA>EN THEN 00=-1 ELS 
E QQ-1 

KS 33B121 	 FOR P•STA TO EN STEP QQ 
CE 339121 	 CLS10N P GOTO 34""•341", 

3420,3430,344121,345",346121 
,347121,348121,349121,351219,351 
Ql,352121,353Ql,3540,355",35 
6Ql,357121,35BQl,359QI 

Pl 349" PUT<t,5121) ,A'X1GOTO 368" 
~ 341121 PUTCl,50>,B'XaGOTO 368" 
~ 3420 PUT<l,5">,CX1GOTO 36QI" 
CB 343QI PUT (1 , 5") , DY. 1GOTO 3600 
~ 344121 PUTCl,5">,E'XaGOTO 3600 
~ 345QI PUTC1,5">,F'X1GOTO 360121 
~ 346QI PUTCl,50>,GXaGOTO 360121 
HN 347121 PUT (1 , 5"> , H'Y. 1GOTO 3bfil 
IA 34BQI PUT ( 1 , 50) , I'X1GOTO 36ff 
JD 3490 PUT<l,50> ,J'X:GOTO 36H 
JK 35"" PUT < 1 , 50) , K'X 1GOTO 360121 
KN 351121 PUT<l,50) ,L'Y.1GOTO 369" 
LA 352" PUT C1, 5"> , l'IY.1 GOTO 36ff 
llD 353411 PUT <1, 5"), NX1 GOTO 36ff 
~ 354121 PUTC1,50>,0'X1GOTO 360121 
PJ 3550 PUT C1, 5121) , PY. 1GOTO 36ff 
~ 356121 PUT(l,5121>,Q'XaGOTO 36ff 
BP 3570 	PUT < 1 , 5" > , RY.1 GOTO 360121 
CC 358" 	PUT< 1 , 5121 > , SY.1 GOTO 36QI" 
DF 3590 PUT C1, 50), TY.a GOTO 369" 
NN 36"" FOR X=l TO 54:G•G+1QlaA•• 

STR•<G>aA••RIGHT•<A•,LEN 
<A•>-l>aFOR I•l TO 2QlaIF 
POINT<X,1+49>•1 THEN A• 

•A•+"1PSET<"1BS•STR•<X>1 
A••A•+RIGHT•<B•,LEN<B•>­
1) 1A••A•+" , " 1 B••STR• ( I +4 
9>1A••A•+RIGHT•<B•,LEN<B 
S>-l>aA••A•+">" 

FH 361" 	NEXT1 IF LEN <A•> >6 THEN B 
••LEFT•<A•,LENCSTR•<G>>­
l)aA••RIGHT•<A•, <LEN<A•> 
-LEN<B•>>-1>1A••B•+" "+A 
••PRINT •1,A• ELSE G•G-1 
121 

AA 362121 	 NEXT 
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EF 281'!1 

NH 282" 

JL 283121 

U SURE YOU WANT TO DELET 
E THIS NUl'IBER" 
A•aINl<EY•1 IF A••"" THEN 
2810 ELSE IF A•<>"Y" THE 
N LOCATE 1B,11PRINT STRI 
NG•<50,32l1GOTO 190 
ON NUl1 GOTO 283", 284", 2B 
5121,2860,2870,2880,2890,2 
9ff,291121,292121,2930,2940, 
295121,2960,297121,298121,299121 
,3121ff,301Ql,3Q12QI 
GET (61, 10>- <114, 30), AY. 

ftft 305121 

DB 2840 GET<121,1")-<174,30>,BY. 
FE 285121 GET< 181, 1121) - (234, 3121>, C'X 
U 286121 GETC241,1121>-<294,30>,D'X 
IH 287121 GET<31211,10)-(354,3121>,E'X 
LK 288121 GET <361, 1121)-(414, 3121>, F'X 
CD 289" GET C421, 1121)-(474, 30), G'X 
CF 2990 GETC481, 1121)-(534,30> ,H'Y. 
KJ 291121 GET(541, 1121)-(594,3121>, IY. 
LB 292" GET C1, 81> - C54, 11211>, J'Y. 
DL 293121 GET C61, 81>- C114, 11211>, K'X 
BD 294121 GET< 121, 81>- <174, 101 >,LY. 
~ 295QI GETC181,81>-C234,1121ll,11Y. 
Lft 296" GET (241, 81> - (294, 11211>, NY. 
~ 297121 GET<301,81)-<354,101>,0'X 
JA 298121 GET (361, 81>- (414, 101>, PX 
M 299121 8ET<421,81>-<474,11211>,QY. 
~ 3090 GET<481,81>-<534,11211>,R'X 
~ 34111121 GET<541,81>-<594,11211>,SY. 
IP 312120 CLS: GET ( 1, 10) - (54, 30), TY. 

1GOSUB 23191GOTO 19121 
Pl 303121 REl'I *'* INVERSE ALL THE 

PICTURES '** 
IN 3"40 	CLS: PUT C1, 10), A'X, PRESET1 

PUTC61,1121>,B'X,PRESET1PUT 
C121,1121>,CX,PRESET1PUT<l 
Bl,1121>,D'X,PREBETaPUTC241 
,1Q1>,E'X,PREBET1PUTC31211,1 
Q1),F'X,PRESET1PUTC361,10> 
,GX,PRESET1PUTC421,10>,H 
X,PREBET1PUT<481,1121>,I'X, 
PRESET1PUTC541,1121>,J'X,PR 
ESET 
PUT< 1, Bl), KY., PRESET: PUT C 
61,B1>,L'X,PREBET1PUTC121 
,81>,l'l'X,PRESET1PUTC181,8 
l>,N'X,PRESET1PUTC241,B1> 
,D'X,PREBET1PUTC301,Bl>,P 
'X,PRESET1PUTC361,81>,Q'X, 
PREBET1PUT<421,81>,R'X,PR 
ESET1PUTC481,81>,S'X,PRES 
ET1PUT<541,81>,T'X,PRESET 

ES 306" GOTO 19" 

IF 3"7" REI'! U * 11AKE A PROGRAl'I 


BN 3"BQI 

PJ 31219" 

NN 31"121 

JL 312" 


EP 313121 


KE 3140 


... 
LOCATE 18, 1: PRINT"ARE YO 
U SURE YOU WANT TO l'IAKE 
THIS SET-l.IP INTO A PROGR 
Al'I?" 
A•=INKEY•: IF A..... N THEN 
309QI ELSE IF A••"Y" THEN 

3100 ELSE LOCATE 1B,11P 
RINT STRING•<66,32>1GOTO 

29121 
G•3010PEN "0",•1, "PRG.BA 
S" 

PL 311" PRINT •1, "10 CLS: KEY OFF 
1SCREEN 21SP•"+STR•<SP>+ 
"1PL•l" 
IF STA>EN THEN QQ•-1 ELS 
E QQ•l 
A••"2" Dll'I HI FOR l•STA T 
0 EN STEP QQ1IF I<>STA T 
HEN A••A•+"," 
ON I GOTO 315", 316", 317121 
,3180,319Ql,3200,321Ql,322 
121,3230,3240,325Ql,3268,32 
70,3280,329Ql,3300,331Ql,3 
32Ql,333Ql,334QI 

Bi. 315" 	A••A•+"AY.<144l":GOTO 335 
0 

Cft 316" 	A•zA•+"B'X<144>"1GOTO 335 
0 

http:SET-l.IP


BO 3630 	G=G+10: AS-STRS ( G) : AS=R I G 
HTS!AS,LEN<AS>-l>:ON PG 
OTO 3640,3650,3660,3670, 
3680,3690,3700,3710,3720 
,3730.374il.3750.3760,377 
0,3780,3790,3800,3810,38 
20,3830 

g" 3640 AS=AS+" GET< 1, 50) - !54, 70 
>,AX"1GOTO 3840 

CP 3650 AS,,.AS+" GET< 1, 50) - !54, 70 
> ,B'Y."1GOTO 3840 

EC 3660 AS=AS+" GET < 1, S0 > - <54, 70 
>,CX"1GOTO 3840 

BF 3670 AS=AS+" GET< 1, 50> -<54, 70 
) , DY." 1 GOTO 3840 

JI 3680 AS=AS+" GET< 1, 50> - !54, 70 
>,EX"1GOTO 3840 

LL 3690 AS=AS+" GET< 1, 50) - (54, 70 
> ,F'Y."1GOTO 3840 

LC 3700 AS=AS+" GET < 1 , 50) - <54, 70 
>,G'Y."1GOTO 3840 

NF 3710 ASzAS+" GET<l,50)-(54, 70 
>,H'Y."1GOTO 3840 

QI 3720 AS=AS+" GET<l,50>-<54, 70 
>,I'Y."1GOTO 3840 

CL 3730 AS=AS+" GET<l,50>-<54, 70 
>,J'Y."1GOTO 3840 

ED 3740 AS•AS+" GET!l,50>-<54, 70 
) , KY." 1 GOTO 3840 

GB 3750 AS=AS+" GET< 1, 50> - !54, 70 
l,L'Y."1GOTO 3840 

IE 3760 AS=AS+" GET< 1, 50l - !54, 70 
l , l'l'Y." 1 GOTO 3840 

KH 3770 AS,,.AS+" GET < 1, 50> - <54, 70 
l , NY." 1 GOTO 3840 

NK 3780 AS=AS+" GET < 1 , 50 l - <54, 70 
l, OX" 1 GOTO 3840 

PN 3790 AS=AS+" GET< 1, 50> -(54, 70 
l,P'Y."1GOTO 3840 

PE 3800 AS=AS+" GET <1, 50) - !54, 70 
>,&lX"1GOTO 3840 

BH 3810 AS=AS+" GET <1, 50) -<54, 70 
l , RY." 1 GOTO 3840 

EK 3820 AS= AS+" GET ( 1, 50> -(54, 70 
l , SX" 1 GOTO 3840 

6N 3830 AS=AS+" GET< 1, 50) -<54, 70 
l,TX":GOTO 3840 

P~ 3840 AS=AS+": CLS": PRINT •1, AS 
1NEXT 

KG 3850 IF STAcEN THEN STN•1: EAc 
11GOTO 3880 

NK 3860 	IF STA>EN THEN STN=-STA-E 
N1EA-1 ELSE EA•EN-STA1ST 
N•1 

ED 3870 	IF EA+QQ=0 THEN EA=EA-QQ 
OF 3880 	G=G+10: R=G: AS=RIGHTS <STR 

S!Gl,LEN<STRS<Gl>-ll+" F 
OR l•"+RI0HTS!STRS<STN>, 
LEN<STR•<STN>>-1>+" TO"+ 
STR•<EA+QQl+" STEP"+STRS 
(QQl1PRINT •1,A•1G•l3+10 

g" 3890 AS"'R I GHTS < STRS < G > , LEN <ST 
RS<G>>-1>+" FOR P•l TO": 
ASsAS+STRS<INT!FASTa4.2l 
l+"1NEXT1PLl=PL1IF PL+SP 
<1 THEN PL•570 ELSE IF P 
L+SP>580 THEN PL•l" 

"J 3900 	G=G+10: PRINT ttl, AS 
F6 3910 	AS=RIGHTS <STRS !Gl, LEN !ST 

RS<Gll-1>+" PL08 PL+SP":PR 
INT IH, AS1 G=G+10 

CK 3920 	AS=RIGHTS CSTRS <Gl, LEN !ST 
RS<G>>-1l+" ON I GOTO":X 
zG+10:AS=AS+STRS!Xl1FOR 
I=STA TO EN+<QQa-1> STEP 
QQ:X=X+10:AS=AS+","+RIG 

HTS<STRS<Xl,LEN!STRSCX>> 
-ll1NEXT:PRINT•l,AS 

KL 3930 	IF STA>EN THEN Q=STA:W=E 
N ELSE IF EN>STA THEN Q= 
EN:W=STA 

DL 3940 FOR P=W TO Q 
PP 3950 G=G+10:AS=RIGHTS<STRS<G> 

,LEN!STRS!Gll-ll:ON P GO 
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TO 3960,3970,3980,3990,4 
000,4010,4020,4030,4040, 
4050,4060,4070,4080,4090 
,4100,4110,4120,4130,414 
0,4150 

IE 3960 AS=AS+" PUT <PLl, 52>, U7., P 
SET:PUT!PL,52>,A'Y.i":GOTO 

4160 
LE 3970 AS=AS+" PUT <PL1, 52> , U7. , P 

SET1PUT<PL,52l,B'Y.1":GOTO 
4160 

DE 3980 AS=M+''-f'Lfr <PL1, 52l., LIZ.P 
SET1PUT<PL,52l,C'Y.z":GOTO 

4160 
BE 3990 AS=AS+" PUT !PL1, 52>, U'Y., P 

SET1PUTCPL,52l,D'Y.1":GOTO 
4160 

BF 4000 AS=AS+" PUT <PLl, 52), U'l., P 
SETaPUT<PL,52>,E'Y.:":BOTO 

4160 

EF 4010 AS=AS+" PUT!PL1,52l,U7.,P 
SET1PUT<PL,52l,F'Y.1"1GOTO 

4160 
HF 4020 AS=AS+" PUT (PL 1 , 52 l , U/., P 

SET1PUT<PL,52l,G'Y.1":GOTO 
4160 

KF 4030 AS=AS+" PUT <PL1, 52>, U7., P 
SET1PUT!PL,52>,H'Y.1"1GOTO 

4160 
NF 4040 AS=AS+" PUT<PL1,52) ,U'Y.,P 

SET1PUT<PL,52l,I'Y.1"1GOTO 
4160 

AF 4050 AS=AS+" PUT<PL1,52l ,U'Y.,P 
SET:PUT<PL,52l,JY.:":GOTO 

4160 
OF 4060 AS=AS+" PUT<PL1,52l ,U7.,P 

SET1PUT<PL,52>,KY.:":GOTO 
4160 

6F 4070 AS=AS+" PUT CPL1, 52) , U7., P 
SET:PUT<PL,52l,L7.:"1GOTO 

4160 

JF 4080 AS=AS+" PUT <PL1, 52> , U'Y., P 
SET1PUT<PL,52l,MY.1"100TO 

4160 
"F 4090 AS=AS+" PUT <PL1, 52>, UY., P 

SET1PUT<PL,52l,NY.:":GOTO 
4160 

OJ 4100 AS=AS+" PUT <PL1, 52>, U'Y., P 
SET1PUT<PL,52l,OY.1":GOTO 

4140 
BJ 4110 AS=AS+" PUT <PLl, 52>, U'Y., P 

SET1PUT<PL,52l,P7.1"100TO 
4160 

EJ 4120 AS=AS+" PUT <PLl, 52), U'Y., P 
SET:PUT<PL,52l,QY.z":GOTO 

4160 
HJ 4130 AS=AS+" PUT<PL1,52l ,U'Y.,P 

SET:PUT<PL,52l,R7.:"1GOTO 
4160 

KJ 4140 AS=AS+" PUT<PLl,52> ,U7.,P 
SET1PUT<PL,52l,S7.:":GOTO 

4160 
NJ 4150 AS=AS+" PUT!PL1,52l,U'l.,P 

SET1PUTCPL,52l,TY.:"1GOTO 
4160 

DD 4160 AS=AS+"GOTO"+STRS <X+10> 1 
PRINT •1,AS:NEXT:G•X+-10 

L" 4170 AS=RIGHTS <STRS <G>, LEN <ST 
RS!Gl>-1>:AS-AS+" NEXT:G 
1JTO"+STRS<R>1PRINT•l,AS 

HA 4180 CLOSE ttl:CLS:PRINT"BEFOR 
E YOU DO ANYTHING ELSE L 
DAD THE PROGRAM <PRG> AN 
D THEN SAVE IT UNDER THE 

NAME YOU WANT"1END 
60 25000 	GOSUB 25020: RESUME 990 
BH 25010 	GOSUB 250201 RESUME 870 
PJ 25020 PRINT: PRINT " 

DIS 
K ERROR •"ERR 

gp 2503'11 PRINT: PRINT " 
HIT SPACE 

BAR TO CONTINUE" 

C" 25'114'11 	 AS=INKEYS: IF 
EN 25040 ELSE 1 

Program 2: 64 Animator 
Version by Kevin Mykytyn, Editorial 
Programmer 
Please refer to the " MLX" article In this Issue 
before entering the following listing . 

49152 :032,238,203,032,142,203,08 2 
49156 :160,127,185,123,206,153,192 
49164 :064,003,136,016,247,076,042 
491 70 :046,192,000,001,001,015,017 
49176 :001,012,008 , 000,000 ,000,04 5 
49182 :000,000,000,000,000,000, 030 
49188 :006,000,000,000,000 ,000 , 042 
49194 : 000 ,000,000,000,032,077, 151 
49200 :192,169,000,141,028,192,002 
49206 :032,070,193,032,044,193,106 
49212 :032,070,194,032,215,193,028 
49218 :032,033,197,162,255,032,009 
49224 :205,194,076,060,192,120 ,1 51 
49230 :169,127,141,013,2 20 , 169 , 149 
49236 :105,141,020,003,169,192,202 
49242 :141,021 , 003,169 ,1 29,141,182 
49248 :026,208,169,027,141 ,017,172 
49254 :208,088,096,169,001,141,037 
49260 :025,208,173,044,192,208,190 
49266 :069,173,018,208,201,010,025 
49272 :176,011,162,225,160,059,145 
49278 :169,083,1 41 ,018,208,208,185 
49284 :029,201,085,176,011,162,028 
49290 :232,160,099,169,1 30 ,141,045 
49296 :018,208,208,014,162,239,225 
49302 :160,139, 169 ,000, 141,018 ,009 
49308 :208,240,003,140,018,208,205 
49314 :152,160,012,153,001,208,080 
49320 :136,136,016,249,160,000 ,09 7 
49326 :138,153,248,007,200 , 232 ,128 
49332 :192,007,208,246,173,013,251 
49338 :220,041 ,001, 240 ,081 ,164, 165 
49344 :203,204 ,043,192 ,240,056,106 
49350 :140,043,192,185,129,235,098 
49356 :201,088,208,008,173,029,143 
49362 :208,073,128,141,029,208,229 
49368 :201,089,208 ,008,173,023,150 
49374 :208,073, 128 ,1 41 ,023,208, 235 
49380 :201,049 , 144,022 ,201,057,134 
49386 :176,018,056,174, 141,002 ,033 
49392 :224,004,208 ,010,233,049,200 
49398 : 160 ,007, 153 ,039,208,136,181 
49404 :016,250,201,133,208,011,047 
49410 :173,045, 192,240 ,006,032,178 
49416 :019,193,032,238,203,076,001 
49422 :049,234,076,188,254,173,220 
49428 :136,002,073,012,141,136,008 
49434 :002,173,024,208,073,048,042 
49440 :141,024,208, 173 ,0 21,208 ,039 
49446 :073,127,141,021,208,096,192 
49452 :169,12 7,141 ,021, 208 ,1 69 ,11 1 
49458 :064,141,016,208,160,006,133 
49464 :162,012,185,047,204,157,055 
49470 :000,208,202,202,136,016,058 
49476 :24 5 ,096,169,147 ,032,2 10,199 
49482 :255,169,015, 141 ,033,208,127 
49488 :162,001 ,160,002,024,032,205 
49494 :240,255,032,197,193,162,141 
49500 :006,160,002,024,032,240,044 
49506 :255,032,197,193,162,011,180 
49512 :160 ,002,024,032 ,240,2 55 ,049 
49518 :032,197,193,162,004,160,090 
49524 :002,024,032,240,255,169,070 
49530 :085,160,204,032,030,171,036 
49536 :162,009,160,002,024,032,005 
49542 :240,255,169,120,160,204,002 
49548 :032,030,171,162,014,160,197 
49554 :002,024,032,240,255,169,100 
49560 :155,160,204,032,030,171,136 
49566 :032,165,193,032,181,193,186 
49572 : 096,162,019 ,160,001,024,114 
49578 :032,240,255,169,190,160,192 
49584 :204,032,030,171,096,162,103 
49590 :022,160,001,024,032,240,149 
49596 :255,169,116,160,205,032,101 
49602 :030 ,171,096,169,007,141 ,040 
49608 :020,192,169,054,160,204,231 
49614 :032,030,171,206,020,192,089 
49620 :208,244,096,162,019,160,077 
49626 :018,024,032,240,255,169,188 
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49632 :000 , 174 , 021 , 192,032,06~ , 192 50598 :157 ,220,055,104, 157 ,024,ll5 
49638 :194 , 162,019 , 160, 0 38,024, 059 50604 :056, 104, 157,250,055,202,228 
49644 : 032,240 , 255 , 169 , 000 , 174 , 082 50610 :202 , 236,022 ,192, 176,226,208 
496 50 :024 , 192 , 032 ,061, 194 , 162, 1 39 50616 :096,201,068,208,100, 173,006 
49656 :020 , 160 , 018 , 024 , 032 , 240 , 230 50622 :022,192,032,165,199,165,197 
49662 : 255 ,1 69 , 000 , 174,022, 192 , 042 50628 :251 ,024, 105,064,133,253,002 
49668 : 032 , 061 , 194 , 032 , 164 , 196 , 171 50634 1165,252, 105 ,000,133,254,087 
49674 :162 , 021 , 160 , 018 , 024 , 03 2, 171 50640 :169,022,056,237 ,022 , 192 ,138 
49680 :240,25 5 ,169 , 000, 174 , 023 , 109 50646 1170,240,072,160,063, 177,072 
49686 :192 , 202 , 032 , 061 , 194 ,162 ,097 50652 1253,145,251, 136,016,249, 246 
49692 : 02 1 , 160 , 038 , 024 , 0 3 2, 24 0 , 031 50658 1165,251,024, 105,064,133,200 
49698 : 25 5, 169, 000 ,1 74, 026, 1 92,08 2 50664 1251,165,252, 105,000,133,114 
49704 : 224 ,016 ,14 4 , 002 , 16 2,015,091 50670 1252,165,253,024,105,064,077 
497 10 : 142 , 0 38 , 1 9 2 , 0 32,061,194,193 50676 :133,253, 165,254,105,000,130 
49 71 6 : 17 3 , 038 ,1 92 , 009 , 016 ,141 , 109 50682 1133,254,202,0 16,2~8,174,223 

50688 : 022,192,232,189,250,055,1724972 2 :012 , 212,096 , 0 32, 205, 189,036 
"64 A11i111ator" uses raster i11terrupt49728 :169 , 032 , 032 , 210,255,096 ,090 50694 1072,189,024,056,072,189,096 

497 34 :1 74 , 028 , 192,173,000, 220, 0 89 50790 :220,055,202,157,22~,055.153tech11 iq 11 es to display 11p to 22 sprites at 
49740 : 0 74 , 176 , 0 14 , 0 3 2 ,1 59, 194 ,213 50706 1104,157,024,056,104,157,108011 ce.
49 746 :202 , 016 , 0 0 2 , 162, 006, 0 32,246 50712 :250,055,232,232,224,021,014 
49752 :159 , 194 , 076 , 154,194 ,074, 17 1 50718 1144,227,096,201,083,208,221 

50178 : 016 , 208 , 208 , 068 , 173,016,179 4 9 758 : 176 , 016 , 032 , 159,194, 2 32, 1 35 50724 1044,032, 146,199,032,063,040 
50184 : 208 , 041 , 127 , 141 , 0 16,208,23749764 : 224,007 ,1 44 , 002 ,1 62,001 , 128 50730 1199,169,220,133,253,169,161 
50190 :206 , 0 14 , 208 , 076,0 74,196 , 02049 770 :032 , 159 , 194 , 076, 1 54,1 94 , 147 50736 1055,133,2 54,173,024,192 , lll 
50196 :173 , 031 , 192 , 024 , 109 , 035,072497 76 : 074 , 176 , 013 , 189 , 020 , 19 2, 00 8 50742 1032,165,199,165,251,024,122 
50202 : 192,141 , 031 , 192 , 173 , 014, 0 01 49782 : 201,001 , 240 , 003, 222 ,020, 037 50748 1105 , 064, 170,165,252,105,l53 
50208 : 208 , 105 , 000 ,1 41 , 014 , 208 , 19649 78 8 :192 , 076 , 154 , 194 , 074,17 6, 222 50754 :000,168,169,253,032,216,136 
50 2 14 : 208 ,010, 173 , 016 , 208 , 0 09,1 50497 94 : 01 3,1 89, 0 20 , 192, 201 , 021,25 4 50760 :255,032,233,198,104,104,230 
50 220 : 128 , 141 , 0 16 ,208,208 , 024 , 0 0 1 49800 :240 , 003 , 254 ,02 0 , 19 2 , 0 76 , 15 3 50766 :076,046, 192 , 201,076,208,109 
502 26 :201 , 085 , 208 , 020 , 173,016 , 241 50772 1019 , 032, 146,199 , 032,063,06349806 : 154 , 194 , 074 , 176,007 , 138,117 
50232 :208 , 041 , 128 , 240,013 , 169,087 50778 1199 , 169,000,032,213,255,19049812 : 072 , 032 , 225 , 194 , 104 , 170 , 177 
50238 : 010 , 141 , 014 , 208,173,016 , 112 50784 1032,233, 198,104,104 , 076,075498 18 : 142 , 028 , 192,096 ,096 , 0 7 2 , 012 
50244 : 208,041,127,141,016,208 , 041 50790 :046,192,201 ,036,208,099,11649824 : 138,072 , 010,170 , 189 , 051 , 022 
50250 :234,173 , 000 , 220 , 074 , 074,081 50796 :032,146, 199,169,001,162,04949830 :205 , 133,251 , 189 , 0 52 , 205 , 17 7 
50256 :074,176 , 016,173,025,192,224 50892 :008,160,000,032,186,255,24349836 :133 , 252 , 160,015,177 , 251 , 13 6 
50 262 : 240,054 , 206 , 027 , 19 2 ,208 , 245 50808 :169,008,162,059,160,206,11649842 : 073 , 128,145 ,251 , 1 36,016, 159 
50268 :049 , 206 , 025 , 192,076 , 142 , 014 50814 :032,189,255,032,192,255,05749848 : 247,104,170,104 , 096,1 6 9 , 050 
50274 : 196,074 , 176 , 018 , 173 , 025 , 248 50820 :032,233, 198,162,001,032,02249854 : 001 , 141 , 028 , 192 , 169 , 000 , 209 
50280 : 192,201 , 021 , 240 , 033 , 238 , 005 50826 1198,255,032,207,255,032,0934q060 : 160,004,153 , 021 , 192 , 136,094 
50286 :027 ,192 , 208 , 028 , 238 , 025 , 060 50832 :207,255,169,013,032,210,00649866 : 016,250,096 , 160 , 100 , 136 , l92 
50292 :1Q2 , 076 , 142 , l96 , 074 , 176 , 204 50838 t 255 , 032,207,255,032,207,11449872 :208 , 253 , 202 , 208,248,096,143 
50298 : 019 , 169 , 000, 141, 045 , 192 , 176 50844 : 255,032,233,198,176,032,05849878 :032 , 205,194 , 17 3, 000 , 22 0 ,014 
50 304 :173, 136 , 002 ,201 , 004 , 240 ,1 16 50850 :032,207,255 , 170,032,207,04149884 : 041 , 016 , 240 , 246 , 096 , 032 , 123 
503 10 : 0 03 ,032,019, 19 3 , 03 2, 2 14 ,115 50856 :255 , 032,205,189,169,032,02649890 : 214 , 194 , 169,255,1 4 1, 0 45, 220 
50 316 : 194 , 096 , 032 , 164 , 196 , 032 , 086 50862 :032,210,255,032,207,255,14149896 :192 , 141 , 021,208 , 169 , 000 , 195 
50 322 :2 35,1 96 , 173 , 022,192 , 168 ,108 50868 1240,220,032 , 210,255,165,02249902 : 141 , 029 , 192 , 169,180 , 141 , 066 
50328 :024,105 , 224 , 141 , 255,007 , 140 50874 t203,201,064,208,250,076,16449988 : 015 , 20~ . 173 , 036 , 19 2 ,141,241 
50334 :141,255 , 011 , 076,040,195 , 108 50880 :177,198,169,001,032,195,19649914 :046 , 208 , 173,024 , 192 , 205 , 074 
50340 :169,000 , 141,069 , 219 , 141 ,1 35 50886 1255,032,204,255,104,104,12849920 :021 , 192, 176 , 003 , 238 , 029 , 147 
50346 : 070 , 219 , 141 , 071 , 219 , 173 , 039 50892 1076,046,192 , 201,081,208,24049926 : 192 , 173 , 021 , 192 , 141 , 022 , 235 
50352 :025 , 192 , 056,233,011 , 072 , 253 50898 1006,032,002,204,176,001,11949932 : 192 , 169,000 , 141 , 037 , 192,231 
50 358 : 016, 014 , 169 , 045,141 , 069 , 124 50904 :000,096,169,000,160,206,079499 38 : 169 , 021 , 056 , 237 , 023 , 192,204 
50364 :007,104 , 073 , 255 , 024,105 , 244 50910 1032,030,171,032,228,255,20249944 : 14 1 , 032 , 192 , 201 , 021 , 208,051 
50370 :001 , 0 76 , 204 , 196 , 169 , 032,104 50916 1201,013,208,249,096,141,11249950 : 003 , 238,037,192,173 , 025 , 186 
50376 :141 , 069,007,104 , 201,010,220 50922 :038,192,024,165 , 144,248,01349956 :192,141,034 , 192 , 173 , 032 , 032 
5038 2 : 144 , 016 , 072,169 , 049,141, 029 50928 1074,041 , 128,240,020,169 , l4449962 : 192,240,020 , 173,037 , 192 , 128 
50388 : 070 , 007,104,0 56 , 233 , 010 ,1 80 50934 1099,160,206,032,030,171,l7649968 : 208 , 113 , 206,033,192 , 208:240 
50394 :009 , 048 , 141,071 , 007 , 096 , 078 50940 :169,001,032,195,255,032,168499 74 : 108 , 169 , 100 , 141 , 033 , 192 , 029 
50400 : 009 , 048 , 141 , 070 , 007,169 , 156 50946 1218,198,104,104,076,202,l3649980 :206 , 032 , 192 , 208 , 098 , 169 , 197 
50406 :03 2 ,1 41 , 0 7 1 , 007 , 096 , 173, 238 50952 1198,169,015,162,008,168,21649986 : 02 1 , 056 , 2 37 , 023 , 192 , 141,224 
50412 :022 , 192,201 , 020 , 144 , 016,063 50958 :032,186,255,169,000,032,17649992 :032,192 , 173 , 021 , 192 , 205 , 119 
50418 :072,169 , 050,141 , 050 , 007,219 50964 1189,255,032,192,255,162,08149998 : 024 , 192,240 , 041 , 173 , 022 , 002 
50424 : 104,056 , 233 , 020,009,048 , 206 50970 1015,032,198 , 255,169,013,19650004 :192,205,02 4 , 192 , 208 , 008 , 145 
50430 : 141,051 , 007 , 096 , 201,010 , 248 50976 1032,210,255,032,207,255,25550010 :173,021,192,141 , 022,192 , 063 
50436 :144 , 016 , 072 , 169 , 049 , 141 , 083 50982 1072,032,210,255 , 104,201,14450016 :208 , 025 , 17 3 , 029 , 192 , 240 , 195 
50442 : 050 , 007 , 104, 056 , 233 , 010 , 214 50988 :013,208,244,169,015,032,21350022 :011,173,022 , 192 , 056 , 233 , 021 
50448 : 009 , 048 , 141 , 051,007 , 096 , 112 50994 1195,255 , 032,204,255,032,25550028 :001,141,022 , 192 , 208,009 , 169 
50454 : 009, 048 , 14 1 ,050, 007, 169, 1 9 0 51000 1218,198,056,173,038,192,16350 0 34 :173 , 022 ,19 2 , 024,105,001 , 119 
50460 :032 , 141 , 051 , 007 , 096,032,131 51006 10'96,169,210,160 , 205,032,16650040 : 141 , 022 , 192,168 , 185 , 220 , 024 
50466 : 228 , 255 , 201 , 069 , 208 , 003 , 230 51012 1030,171,032,249,171,173,12650046 : 055 , 240,010 , 169 , 128 ,1 41 , 101 
50472 :076 ,184 , 199 ,201 , 06 7,208,207 51018 1000,002,208,005,104,104,24150052 :004 , 212,169 , 129,141 , 004 , 023 
504 78 :0 38 , 0 32 , 002 , 204 ,1 76 ,033 , 01 9 51024 1076,076,198,160,255,200,02150058 : 212 , 185,250 , 055 , 240,019 , 0 75 
50484 : 169 , 064 ,1 33, 251, 169 , 056 ,1 26 51030 1185,000,002,153,038,002,210500 64 : 141 , 008 ,212 , 185 , 02 4, 0 56 , 002 
50490 : 133, 252 , 0 32,126, 203, 198, 23 4 51036 :208,247,162,005,189,060,l9550070 : 1 41 , 007 , 212 , 169 ,032 , 141,084 
50496 :252,032,126,203,160,021,090 51042 :206,157,032,002,200,202,129500 76 : 011 , 212 , 169 , 033 , 14 1, 01 1, 221 

51048 :016,246,152,162,032,160,10450502 :169,000,153,220,055,153,0525008 2 :212 , 169 , 000,141, 030,1 9 2 ,138 
51054 1002,032,189,255,169,229,21850508 : 250,055,153,024,056,136,23850088 : 173 , 034,192 , 240,005,206,250 
51060 :160,205,032,030,171,032,23450514 1016,244,096, 2 01 , 073, 208,1 5250094 : 034,192,208 , 060 , 173 , 025,098 

50520 : 096,169,1 28, 133 ,2 51,169,01 0 51066 t228,255,201,084,208,004,07850100 : 192 , 056,233 , 011 , 016 , 008,184 
50106 :238 , 030 , 192,073,255,024,230 50526 :061 ,133, 2 52,169,064 ,133,138 51072 1162, 001,208,006,201,068,006 

505 3 2 :253,169,061 , 1 33,254,169, 115 51078 :208,241,162,008,169,002,15650112 : 105,001,141,034,192,173,070 
50118 :034,192,170 , 240 , 007,024 , 097 50538 :022,056,237,022,192, 1 70 , 037 51084 :160,001 ,032,186,255,096,102 
50124 : 109 , 034 , 192 , 202 , 208 ,2 49 , 174 50544 :240,071,160,063,177,253 ,052 51090 1032,091 ,255,032,138,255,181 
50130 : 141 , 035 , 192,173 , 030 , 192 , 205 50550 : 145,251,136,016,249,165,056 51096 :169 , 024, 141 , 024,208,169,119 
501 36 :240 ,058, 173,031 , 192 , 056 , 198 50556 : 25 1 ,056,2 33 ,064,13 3 , 251 ,088 51102 :251,160,205,032,030,171,239 
50142 :237,035, 192,141 , 031 , 192 , 026 50562 1165,252 , 233,000, 1 33,252,141 51108 1096 , 024 ,10 5 ,224,133,251,229 
50148 :173 , 014 , 20 8 ,233 , 000 , 141 , 229 50568 :165,253,056,233,064,133,016 51114 1169,000,133,252,162,006,124 
50154 : 014 , 208 , 201 , 255,208,090,186 50574 1253,165,254,233,000,133, 156 51120 :006,251,038,252,202,208,109 
50160 : 173,016 , 208 , 041,128 , 208 , 246 50580 :254,202 , 208,218,162,020,188 51126 1249,096,169 , 001,141,044,114 
50 166 : 015 , 169 , 085,141,014 ,20 8,1 10 50586 1189,250,055,072,189,024,165 51132 :192,169 , 055,141,011,208,196 
50172 : 173 , 016,208 , 009,128 , 141,1 59 50592 1056,072,189,220,055,232,216 51138 1141,013,208,169,035,141,133 
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51144 1012,200,169,255,141,010,221 51690 1162,003,032,061,203,202,129 52236 1032,228,255,201,089,024,073 
51150 1208,169,224,141,021,208,153 51696 1208,250,076,092,200,201,243 52242 1240,005,201,078,208,244,226 
51156 1169,195,141,016,208,169,086 51702 10!7,200,011,162,003,032,161 52248 1056,008,032,038,204,169,019 
51162 1020,141,014,208,169,085,087 51708 1091,203,202,208,250,076,002 52254 1083,160,206,032,030,171,200 
51168 1141,015,208,169,084,133,206 51714 1092,200,201,029,208,027,247 52260 :040,096,162,015,160,014,011 
51174 1247,169,004,133,248,169,176 51720 1160,002,177,139,106,136,216 52266 1024,032,240,255,096,048 , 225 
51180 1020,141,000,208,141,002,236 51726 1136,162,003,177,139,106,225 52272 1088,128,168,208,248,033,153 
51186 
51192 
51198 
51204 
51210 
51216 
51222 
51228 
51234 
51240 
51246 
51252 
51258 
51264 
51270 
51276 
51282 
51288 
51294 
51300 
51306 
51312 
51318 
51324 
51330 

1208,169,165,141,001,208,110 
1169,190,141,003,208,169,104 
1013,141,248,007,169,014,078 
1141,249,007,032,170,202,037 
1172,022,192,185,220,055,088 
:240,020,173,021,208,009,175 
1001,141,021,208,169,128,178 
1141,004,212,169,129,141,056 
1004,212,208,008,173,021,148 
1208,041,254,141,021,208,145 
1172,022,192,185,250,055,154 
1240,030,141,008,212,185,100 
1024,056,141,007,212,169,155 
1032,141,011,212,169,033,150 
1141,011,212,173,021,208,068 
:009,002,141,021,208,076,021 
1092,200,173,021,208,041,049 
:253,141,021,208,032,194,169 
:202,032,118,203,169,084,134 
:133,253,133,141,169,216,121 
1133,254,133,142,173,022,195 
1192,024,105,224,141,255,029 
1007,056,233,001,141,253,041 
:007,024,105,002,141,254,145 
:007,173,022,192,032,165,209 

51732 
51738 
51744 
51750 
51756 
51762 
51768 
51774 
51780 
51786 
51792 
51798 
51804 
51810 
51816 
51822 
51828 
51834 
51840 
51846 
51852 
51858 
51864 
51870 
51876 

1145,139,200,202,208,247,137 
1200,200,192,066,144,234,038 
1076,092,200,201,157,208,198 
1029,160,000,111,139,042,013 
1200,200,162,003,177,139,157 
1042,145,139,136,202,208,154 
1247,200,200,200,200,192,015 
1064,144,232,076,092,200,102 
1201,068,208,014,172,022,241 
1192,185,220,055,073,001,032 
1153,220,055,076,010,200,026 
1173,141,002,201,004,240,079 
1062,164,203,185,129,235,046 
1205,060,003,240,052,141,031 
1060,003,201,049,144,045,094 
1201,058,176,041,174,022,014 
1192,056,233,049,168,185,231 
1050,206,157,250,055,185,001 
1041,206,157,024,056,173,017 
1141,002,248,014,189,024,232 
:056,010,157,024,056,189,120 
:250,055,042,157,250,055,187 
:076,010,200,201,092,208,171 
1003,076,010,200,032,225,192 
:202,160,000,076,216,200,250 

52278 
52284 
52290 
52296 
52302 
52308 
52314 
52320 
52326 
52332 
52338 
52344 
52350 
52356 
52362 
52368 
52374 
52380 
52386 
52392 
52398 
52404 
52410 
52416 
52422 

1144,182,163,163,163,181,026 
1017,157,157,157,157,157,094 
1182,032,032,032,181,017,030 
1157,157,157,157,157,182,015 
1175,175,175,181,145,145,050 
:000,144,032,032,049,032,117 
:032,032,032,050,032,032,044 
:032,032,051,032,032,032,051 
1032,052,032,032,032,032,058 
1053,032,032,032,032,054,087 
1032,032,032,032,055,000,041 
:032,032,056,032,032,032,080 
:032,057,032,032,032,032,087 
:049,048,032,032,032,049,118 
:049,032,032,032,049,050,126 
:032,032,032,049,051,032,116 
1032,032,049,052,000,032,091 
:049,053,032,032,032,032,130 
:049,054,032,032,032,049,154 
1055,032,032,032,049,056,168 
:032,032,032,049,057,032,152 
:032,032,050,048,032,032,150 
:032,050,049,000,144,018,223 
1083,084,065,082,084,073,151 
:078,071,032,080,073,067,087 

51336 
51342 

1199,165,251,133,139,165,164 
1252,133,140,169,000,141,209 

51882 
51:888 

1169,065,160,205,032,030,063 
:171,169,021,141,020,192,122 

52428 
52434 

:084,085,082,069,146,144,046 
:032,032,032,032,069,078,229 

51348 1038,192,169,003,141,039,218 51894 :169,068,160,205,032,030,078 52440 :068,073,078,071,032,080,106 
51354 1192,172,038,192,177,251,152 51900 :171,206,020,192,208,244,205 52446 :073,067,084,085,082,069,170 
51360 :140,038,192,160,000,162,084 51906 1162,012,160,033,024,032,105 52452 :032,032,013,029,080,073,231 
51366 1008,010,144,006,072,169,063 51912 1240,255,169,000,174,022,036 52458 :067,084,085,082,069,032,141 
51372 1001,145,253,104,230,253,134 51918 1192,032,205,189,169,032,001 52464 1078,085,077,066,069,082,185 
51378 1208, 002, 230, 254 ,'202, 208, 002 51924 1032,210,255,096,160,000,197 52470 1032,032,032,032,032,032,182 
51384 1238,238,038,192,173,038,077 51930 :177,139,041,127,145,139,218 52476 1079,086,069,082,065,076,197 
51390 1192,201,064,240,021,206,090 51936 1096,165,141,133,163,165,063 52482 :076,032,083,080,069,069,155 
51396 1039,192,208,211,165,253,240 51942 :142,133,164,169,000,141,211 52488 1068,032,032,032,013,029,214 
51402 :024,105,016,133,253,165,130 51948 1038,192,169,003,141,039,050 52494 :083,087,073,084,067,072,224 
51408 1254,105,000,133,254,076,006 51954 1192,160,007,169,000,141,143 52500 :073,078,071,032,083,080,181 
51414 1150,200,165,247,133,249,078 51960 :042,192,024,177,163,041,119 52506 :069,069,068,032,032,032,072 
51420 :165,248,133,250,160 , 000,152 51966 1015,240,001,056 , 110,042,206 52512 1032,032,078,079,084,069,150 
51426 1177,247,073,128,145,247,219 51972 :192,136,016,242,i72,038,032 52518 :032,068,085,082,065,084,198 
51432 1162,128,032,205,194,073,002 51978 1192,173,042,192,145,139,125 52524 :073,079,078,032,032,032,114 
51438 1128,145,247,173,000,220,127 51984 1165,163,024,105,008,133,102 52530 :000,249,006,249,006,033,081 
51444 1074,176,015,072,165,247,225 51990 1163,165,164,105,000,133,240 52536 :007,073,007,013,0~7,053,216 
51450 :056,233,04",133,247,165,100 51996 1164,238,038,192,173,038,103 52542 :007,093,007,147,017,000,077 
51456 1248,233,000,133,248,104,198 52002 1192,201,064,208,001,096,028 52548 :013,146,144,029,029,029,202 
51462 
51468 
51474 
51480 

1074,176,015,072,165,247,243 
1024,105,040,133,247,165,214 
1248,105,000,133,248,104,088 
1074,176,015,072,165,247,005 

52008 
52014 
52020 
52026 

:206,039,192,208,198,165,024 
1163,024,105,016,133,163,138 
1165,164,105,000,133,164,015 
1076,238,202,160,000,177,143 

52554 
52560 
52566 
52572 

:029,033,033,033,033,033,012 
1033,033,033,033,033,033,022 
:033,033,033,033,033,033,028 
1033,033,033,033,033,033,034 

51486 :056,233,001,133,247,165,097 52032 1139,141,038,192,136,200,l42 52578 :033,000,000,126,126,126,253 
51492 :248,233,000,133,248,104,234 52038 1200,192,064,208,008,173,147 52584 1126,126,126,000,255,129,098 
51498 :074,176,015,072,165,247,023 52044 1038,192,136,136,1~5,139,094 52590 :129,129,129,129,129,255,242 
51504 :024,105,001,133,247,165,211 
51510 1248,105,000,133,248,104,124 
51516 1074,176,038,165,249,024,018 
51522 1105,009,133,078,165,250,029 
51528 1105,212,133,079,173,041,047 
51534 1192,208,012,169,001,141,033 

51540 1041,192,177,078,073,001,134 
51546 1141,04",192,173,040,192,100 
51552 1145,078,076,106,201,169,103 
51558 :008,141,041,192,177,247,132 
51564 1201,032,208,008,165,249,203 
51570 1133,247,165,250,133,248,010 
51576 1032,228,255,201,082,208,102 
51582 i013,169,000,141,044,192,173 
51588 1169,129,141,026,208,076,113 
51594 1049,192,201,147,208,003,170 
51600 1032,170,202,201,043,208,232 
516"6 1013,173,022,192,201,021,004 
51612 1240,006,238,022,192,076,162 
51618 1010,200,201,045,208,013,071 
51624 1173,022,192,201,001,240,229 
51630 1006,206,022,192,076,010,174 
51636 :200,201,073,208,014,160,012 
51642 1063,177,139,073,255,145,014 
51648 1139,136,016,247,076,092,130 
51654 1209,201,136,208,010,160,089 
51660 1063,177,139,153,122,206,040 
51666 1136,016,248,201,140,208,135 
51672 1013,160,063,185,122,206,197 
51678 1145,139,136,016,248,076,214 
51684 1092,200,201,145,208,011,061 

52050 
52056 
52062 
52068 
52074 
52080 
52086 
52092 
52098 
52104 
52110 
52116 
52122 
521­28 
52134 
52140 
52146 
52152 
52158 
52164 
52170 
52176 
52182 
52188 
52194 
52200 
52206 
52212 
52218 
52224 
52230 

1096,177,139,136,145,139,146 
1076,069,203,160,062,177,067 
1139,141,038,192,200,136,172 
1136,016,007,173,038,192,150 
1200,145,139,096,177,139,234 
1200,145,139,076,099,203,206 
1169,000,133,251,169,216,032 
:133,252,162,004,160,000,067 
1152,145,251,136,208,251,249 
1230,252,202,208,243,096,087 
il20,165,001,041,251,133,085 
:001,169,000,133,251,169,103 
:032,133,252,169,000,133,105 
1253,169,208,133,254,162,059 
i008,160,000,177,253,145,141 
1251,136,208,249,230,252,218 
1230,254,202,208,240,165,197 
1001,009,004,133,001,088,164 
1160,007,185,100,205,153,232 
1008,033,185,108,205,153,120 
i008,037,l36,016,241,169,041 
:024,141,024,208,160,023,020 
:169,000,153,000,212,136,116 
1016,250,169,015,141,024,067 
i212,169,050,141,001,212,243 
1169,019,141,005,212,096,106 
1169,032,160,000,153,000,240 
1008,153,000,009,153,000,055 
:010,153,000,011,136,208,000 
:241,096,032,038,204,169,012 
:067,160,206,032,030,171,160 

52596 
52602 
52608 
52614 
52620 
52626 
52632 
52638 
52644 
52650 
52656 
52662 
52668 
52674 
52680 
52686 
52692 
52698 
52704 
52710 
52716 
52722 
52728 
52734 
52740 
52746 
52752 
52758 
52764 
52770 
52776 

1017,028,018,069,146,068,206 
:073,084,032,032,032,032,l51 
1032,032,018,076,146,079,255 
:065,068,032,032,032,032,139 
1032,032,018,083,146,065,004 
:086,069,032,032,032,032,173 
:032,032,018,067,146,076,011 
1069,065,082,032,065,076,035 
1076,032,018,036,146,067,027 
1065,084,065,076,079,071,098 
1032,032,018,073,146,078,043 
1083,069,082,084,032,032,052 
1032,032,018,068,146,069,041 
1076,069,084,069,032,032,044 
:032,032,018,081,146,085,082 
1073,084,144,000,017,017,029 
1029,069,078,084,069,082,111 
1032,070,073,076,069,078,104 
:065,077,069,013,000,017,209 
:017,032,018,084,146,065,080 
1080,069,032,079,082,032,098 
:018,068,146,073,083,075,193 
1013,013,000,147,005,017,187 
:017,000,013,017,032,072,149 
:073,084,032,082,069,084,172 
:085,082,078,032,084,079,194 
i032,067,079,078,084,073,173 
:078,085,069,000,068,082,148 
:085,077,000,078,079,084,175 
:069,000,032,032,032,032,231 
:000,097,104,143,048,143,063 
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52782 1e24,21e,195,e0e,e08,009,236 
52788 1010,011,012,014,01s,016,130 
52794 :000,036,048,058,065,078,0a1 
52800 :073,046,042,028,065,082,l44 
52806 1069,032,089,079,085,032,200 
52812 1083,085,0a2,069,063,144,090 
52010 1000,032,032,032,032,032,242 
52024 1032,032,032,032,032,032,024 
52830 1032,032,000,073,048,013,036 
52836 1013,032,068,069,086,073,l85 
52842 1067,069,032,078,079,084,003 
52848 1032,0a0,0a2,069,0a3,069,015 
52854 · 1078,084,013,000,000,032,069 
52860 :00~.004,016,0e0,00a,00a,160 
52866 1000,016,004,000,032,003,1a5 
52872 1255,192,013,000,176,048,052 
52878 1129,012,064,066,002,112,015 
52884 1000,014,124,000,062,121,219 
52890 1255,254,127,255,254,127,l46 
52896 :255,254,127,255,254,127,l52 
52902 1255,254,063,255,252,015,236 
52908 :255,240,003,255,192,000,093 
52914 :000,000,000,000,000,000,11a 
52920 1000,000,000,000,004,000,19a 
52926 :000,006,000,00e,005,e00,201 
52932 1~00,004,12a,0e0,004,064,140 
52938 10e0,004,00e,000,e04,0ee,210 
52944 :000,004,00e,000,004,000,216 
52950 :000,004,0ee,e0e,e04,00e,222 
52956 :e0e,0e4,e0e,e01,22a,000,191 
52962 :003,244,ee0,e01,252,0e0,22e 
52968 :001,24a,e00,0e3,24e,0ee,21a 
52974 :001,224,eee,e0e,ee0,e0e,201 
52980 :000,00e,ee0,eee,eee,eee,244 
52986 :ee2,013,013,e13,e13,e13,e61 

Program 3: Atari Animator, 
Part 1 
Version by Kevin Mykytyn, Editorial 
Programmer 
Please refer to "COMPUTE!'s Guide to Typing 
In Programs" before entering these listings. 

Jee 	 GRAPHICS ••POKE 7S2,11P 
RINT "CCLEAR>CS DOWN> 
C12 SPACES>PLEASE WAIT": 
PRINT "CDOWN> 
C7 SPACES>THE SCREEN WI 
LL BLANK " 

Dll 	 CH•81FOR A•29888 TO 293 
661READ B1POKE A,B1CH•C 
H+B1NEXT A1IF CH<>4381!5 

THEN 	 PRINT "ERROR IN D 
ATA"1END 

FC 2 RUN "D1 PART2" 
ED4 DATA 169,3,141,242,6,Uo 

9,9,141,243,6 
CBS DATA 16S,BB,133,28!5,16!5 

,99,133,286,169,8 
DP6 DATA 141,241,6,169,8,14 

1,248,6,168,7 
u 7 DATA S6, 177, 2es, 21'1. 12, 

248,1,24,118,248 
HN 9 DATA 6, 136, 16, 242, 173, 2 

48,6,174,241,6 
IF9 DATA 1S7,9,96,32,19111,11 

3, 173,241,6,24 
~18 DATA 18S,9,141,241,6,2 

81,9111,176,47,286 
HI 11 DATA 242, 6, 289, 39, 169, 

3,141,242,f>,32 
~12 DATA 19e,113,32,19111,11 


3,173,241,6,!56,233 

NI 13 DATA 23, 141, 241, 6, 286, 


243,6,289,14,169 
~14 DATA B,141,243,6,173,2 

41,6,24,1•S,16 
DP lS DATA 141, 241, 6, 24, 144, 

163,184,96,16S,28!5 
M16 DATA 24,18S,9,133,2111!5, 

16S,286,18S,8,133 
~17 DATA 286,96,16S,28,197 

,2•,24e,2s2,11114,169 
~19 DATA 178,141,49,114,16 

9,34,141,S9,114,169 

"Atari Animator" lets you create car­

toons in 128 different colors. 


KA 19 	DATA 1S4,141,71,114,18 
4,184,18,178,199,139 

Pl 2111 DATA 114,133,283,232,1 
99,139,114,133,284,184 

u 21 DATA 141,242,6,48,28,1 
84,24,11119,244,6 

.. 22 DATA 141,244,6,173,246 
,6,189,242,6,141 

HD 23 DATA 246,6,24,144,31,7 
3, 2SS, 24, 1111!5, 1 

llH 24 DATA 141,242,6,11114,141 
,24!5,6,173,244,6 

LI 2S DATA !56,237,24!5,6,141, 
244,6,173,246,6 

HI: 26 DATA 237,242,6,141,246 
, 6, 162, 3, u.8, 7 
DATA 177,283,1!53,17111,9 
4,136,16,249,16111,1!5 

FJ 29 DATA 177,283,1!53,42,9S 
,136,192,9,176,246 

HM 29 DATA 168,23,177,21113,1!5 
3,178,9!5,136,192,16 
DATA 176,246,16!5,283,2 
4,1111!5,24,133,283,16!5 

CN 31 DATA 284,18!5,111,133,284 
,173,49,114,24,18!5 

NP 32 	DATA 9,141,49,114,173, 
S9, 114, 1111!5, B, 141 
DATA !59,114,173,71,114 
,24, 1111!5,9 1 141,71 

DI 34 DATA 114,2e2,288,1e111,1 
73;246,6,141,1,288 • 

80 3!5 DATA 24,lf!IS,B,141,2,28 
B,24, 18!5,9, 141 

PB 36 DATA 3,289,96,9 1 72,B,7 
2, Biii, 72, 1!52 

IF 37 DATA 72,224,72,4111,73,1 
12,73,184,73,9 

KK 39 DATA B8,B8,9111,1s2,98,2 
24,98,48,81,112 

Kl 39 DATA B1,194,B1,9,9B,9111 
,89,1!52 1 99,224 

NO 4111 DATA B9,48,B9,112,B9,1 
84,99 

Program 4: Atari Animator, 
Part 2 
PJ 18 	POKE S!59,81BOSUB 18881 

GOSUB 7381GOSUB 9481BR 
APHICS lll1POKE 7!52,1180 
SUB 2S81A•USRC1!53!5> 

KJ28 BOSUB 691111BOSUB 468180 
TO 28 

JK38 R•lll1TRAP 121111BOSUB 16!5 
lll10PEN ll,6,lll,"D1•.a" 

C" 4111 INPUT 11, BOX•1 PRINT BO 
X•1BOTO 48 

PB !5111 	 TRAP 121111X•NUMBERC1>113 
OBUB 161111FA•SA1X•NUl1BE 
RC4>+11BOBUB 168 

DP 68 	FAH•INT CFA/2!56> 1 FAL•FA 
-FAHS2!5618AH•INTCSA/2!5 
6)1SAL•SA-SAHS2!56 

EC7111 	 BOBUB 171111IF FN••"" TH 
EN 11111 

DF 7!5 	 IF DEV••"C1" THEN PRIN 
T "CDOWN>PRESS RECORD 
AND PLAY ON TAPE" 

l"B• 	OPEN •1,e,8,FN•1PUT 11 
,FAL1PUT ll,FAH1PUT 11 
,SAL1PUT 11,SAH 

I" 98 FOR A•FA TO SA 
~18111 PUT •1,PEEKCA>1NEXT A 

1CLOSE •1 
n11• BOSUB 16781RETURN 
111. 	 128 TRAP 327671 IF PEEKC19 

!5><>136 THEN PRINT " 
C3 DOWN>BYBTEM ERROR 
"I PEEK C 19!5> 

~138 PRINT "CDOWN>HIT ANY 
KEY TO CONTINUE"1POKE 

764,2S!5 
NI 148 IF PEEKC764)•2!5!5 THEN 

14111 
~1S8 BOSUB 1671111CLOBE •l1R 

ETURN 
~168 Y•X-l1BA•CX-CINTCY/7) 

S7))S72+CINTCYl7>>S28 
49+1836S1RETURN 

M178 	DN••""1FN••""1BOSUB 1 
6S81PRINT "C4 DDWN>EN 
TER FILENAl1E" 

KE 188 INPUT DN•1 IF DN••"" T 
HEN 248 

~198 PRINT "C3 DOWN>TAPE 0 
R DISK"1PO~E 764,2!5!5 

H288 IF PEEKC764)•4S THEN 
DEV••"C1"1BOTO 238 

11121111 IF PEEKC764>•!5B THEN 
DEV••"D:":BOTO 23111 

FP 228 	SOTO 28111 
E8238 FN•<3,LENCDN•>+3)•DN• 

1FN•Cl,2>•DEV• 
HB 248 RETURN 
HB 2S8 TRAP 1281 BDSUB 17e1 IF 

FN••"" THEN 118 
02SS 	 IF DEV••"C1" THEN PRI 

NT "CDOWN>PRESS PLAY 
ON TAPE" 

Ill' 26111 	 OPEN •1, 4, Ill, FN•1 BET • 
l,FAL1BET •1,FAH1BET 
•l,SAL1BET •1,SAH1FA• 
FAL+2!56SFAH1SA•SAL+2!5 
6SBAH 

KF278 	 FOR A•FA TO SA+641BET 
•1,81POKE A,B1NEXT A 

1BOBUB 16781CLOSE •11 
RETURN 

O~ 288 	BOX••" C3 N> <DOWN> 
C4 LEFT>CB> 
C3 BPACES>CV>CDOWN> 
CS LEFT> <B> 
C3 BPACES>CV>CDOWN> 
CS LEFT>CB> 
C3 SPACES>CV>CDOWN> 
C4 LEFT>C3 11>C4 UP> 
CRIBHT>" 

OJ 29111 PR I NT • CCLEAR>" 
00 38111 FOR A•8 TO 12 STEP 61 

POSITION 2,A 
llP 318 FOR B•l TD 71 PRINT BO 

X•pNEXT B 
BF 328 	NEXT A 
~338 POSITION 4,S1PRINT "1 

C4 BPACES>2 
C4 BPACES>3 
C4 BPACES>4 
C4 SPACEB>S 
C4 SPACEB>6 
C4 SPACES>7" 

DJ 348 	POSITION 4, 111 PRINT " 
BC4 SPACES>9 
C4 SPACES>18 
C3 SPACEB>ll 
C3 SPACES>12 
C3 SPACES>13 
C3 SPACES>14" 

KN 	 3Se POSITION 4, 171 PRINT " 
1SC3 SPACES>16 
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(3 SPACES>17 
(3 SPACES)18 
<3 SPACES>19 
<3 SPACES)2'9 
(3 SPACEiU21 II 

CM 361111 E•-91 FOR B•llll TO 3111 ST 
EP 51E•E+9 

KE 37111 FOR A•l TO 13 STEP 61 
CHAR•33 

DD381111 FOR D•lll TO 21POSITION 
3+B,A+D 

FJ391111 FOR C•8 TO 21PRINT CH 
R•<CHAR+C+E>1 

0£481111 NEXT C1PRINT "<DOWN> 
(3 LEFT>"11CHAR•CHAR+ 
3 

IN 411111 	 NEXT D1 NEXT Al NEXT B 
II: 	421111 POSITION 1, 191 PRINT " 

START PICTURE 
<7 SPACES>END PICTURE 

043111 	 POSITION 1,211111PRINT " 
PICTURE NUMBER 
C6 SPACES>OVERALL SPE 
ED" 

PJ44111 	 POSITION 1,211PRINT " 
SWITCHIN0 SPEED " 

HJ 45'9 RETURN 
"146'9 JOY•STICK<llll> 
Bk 478 ON JOY-4 00TO 561111, 561111 

,481111,56111,561111,561111,58111, 
56111, :52'9. :54'9. :56'9 

EJ488 IF NUMBER<ARRPOS>•21 
THEN NUMBER<ARRPOS>•llll 

~49111 NUMBER<ARRPOS>•NUl1BER 
<ARRPOS>+l100TO 568 

££581111 IF NUMBER<ARRPOS>•1 T 
HEN NUMBER<ARRP08)•22 

C8518 NUMBER<ARRPOB>•NUMBER 
<ARRPOS>-1180TO :561111 

0152111 BOSUB 6681IF ARRP08•:5 
THEN ARRPOS•lll 

ON538 ARRPOB•ARRPOS+l180TO 
56111 

~~4• 00BUB 661111IF ARRPOS•l 
THEN ARRP06•6 

OD :5:51111 ARRPDS•ARRPOS-1 
Df :561111 PDB IT I ON CD ORD< ARRPDS 

,1>,CDDRD<ARRPOS,2> 
Kl :571111 PRINT ">" 
111581111 IF STRI0<111>•1111 THEN ao 

BUB 1:54111 
KN :591111 KEY•PEEK <764> 1 POKE 76 

4,255 
CC61111111 IF KEY•42 THEN BOSUB 

1188 
"1611111 IF KEY•62 THEN BOSUB 

51!1 
"D621!1 IF KEY•l!I THEN 00BUB 2 

5111 
"N 63111 IF KEY•58 THEN 009UB 

3111 
PD64111 	 IF KEY•18 THEN FOR A• 

111 TO :5111POKE A+CHAR1 
,81POKE A+CHAR2,1111POK 
E A+CHAR3,11111NEXT A 

HI. 6:5111 RETURN 
D6 66111 POSITION COORD <ARRPOB 

,1>,CODRD<ARRPOS,2> 
11671111 PRINT" "1RETURN 
Al 681111 FOR A•l TO 4 
M69111 POSITION COORD<A,ll+l 

6+<A<4>,COORD<A,2> 
PO 78111 PRINT NUMBER <A> I" " 
Otl71111 NEXT A1POSITION 36,2111 

1PRINT NUMBER<Al-11111" .. 
HJ 72111 RETURN 
01738 RESTORE 7681A•1:53:5 
l0741111 READ B1IF B•2:56 THEN 

A•USR<1:53:5)1RETURN 
07:51111 POKE A,B1A•A+l100TO 7 

4111 
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01769 

CK 779 

JH781!1 

ND799 

6118111111 

LL 81111 

8A829 

JC 839 
IKl849 

P18:59 

Jl8611!1 

J0879 

AE889 

68891111 

F6 911119 

IK9111!1 

JK929 

FH939 

Fl94111 

EC9:5111 

6H961!1 

"697111 

00 981!1 

E6991!1 

II 1111111111 

FP11111111 

"11111121111 

LJ 11113111 

KE11!14111 

CH11!1:51111 

18111161111 

HK111171111 

PJ 111188 

DATA 194,173,48,2,141 
• 211113, l!I 
DATA 173, 49, 2, 141, 21114 
• Ill 
DATA 16111,28,169,2,14:5 
,293 
DATA 136,192,5,298,24 
9,162 
DATA 5, 189, 192, 6, 168, 
177 
DATA 293,9, 128, 145,2111 
3,292 
DATA 16,243,169,64,14 
1 • 8 
DATA 2, 169, 6, 141, 1, 2 
DATA 169,2:5:5,141,198, 
6,173 
DATA 11,212,298,2:51,1 
69,192 
DATA 141,14,212,96,72 
,138 
DATA 72,238,198,6,173 
• 198 
DATA 6,211111,6,298,:5,16 
9 
DATA 9,141,188,6,179, 
189 
DATA 96, 6, 141, 19, 212, 
141 
DATA 9,212,194,17111,1111 
4,64 
DATA 72,224,81111,224,88 
,224 
DATA 3,8,11,14,17,2111, 
256 
ORI0INAL•:573441CHAR1• 
184321CHAR2•21111481111CHA 
R3•22:5281CHAR9•24576 
FOR A•ORI0INAL TO ORI 
GINAL+11!124 
D•A-DRIBINAL1V•PEEK<A 
) 

POKE CHARl+D,V1POKE C 
HAR2+D,V1POKE CHAR3+D 
,V1PDKE CHAR9+D,V1NEX 
T A 
RESTORE 991111 FOR A•246 
64 TO 246871READ B1PO 
KE A,B1NEXT A1RETURN 
DATA 48,48,48,25:5,255 
,48,48,48,111,126,126,1 
26,126,126,126,111,2:55, 
129, 129, 129, 129, 129, 1 
29,255 

DIM BOX• <5111) 1 DIM NUM 
BER<:5>1DIM B•<:5>1DIM 

BINARY•<64>1DIM FN• 
(15)1DIM DEV•<2>1DIM 
DN•<17>1DIM COORD<:5 

'2)
POKE 752,11RESTORE 1 
111131111FOR A•l TO :51NUM 
BER<A>•11FOR B•l TO 
2 
READ C1COORD<A,Bl•C1 
NEXT B1NEXT A 
DATA 9,19,111,21111,9,21, 
28, 19, 28, 21111 
ARRPOS•11RESTORE 111116 
llll1FOR A•l TO 641READ 

B 
BINARY•<A,A>=CHR•<Bl 
1+44>1NEXT A 
DATA 1,1,1,1,1,1,1,1111 
,1,1,0,1,1,1,111,1111,1,1111 
, 1, 1, 1,1111, 1,1111, 1,8,1111, 1 
, 1,111,1111,e,111, 1, 1, 1,111, 1 
, 1,1111,e, 1,1111, 1,111, 1,111,1111 
DATA 111,1111,1,1,1111,1111,1,1111 
,0,1111,1111, 1,1111,8,1111,1111 
DLI•PEEK<:561111>+2:56lPE 
EK<561>10DL~PEEK<DLI 

+4):0DH~PEEK<DLI+S> 

KK 1899 	RETURN 
~111111111 	 aosuB 1111111a0To 121111111 
~1111111 	 NU•NUMBER<2>-11POKE 

756,96 
~1128 SA•<NUMBER<2>-<INT<N 

U/7ll7))l72+<INT<NU/ 
7>>•211148+18368 

11 1139 	aosue 16:5e 
EJ 1148 R•llll1B•llll1NR•81FOR A•S 

A TO SA+711P•PEEK<A> 
U1151111 HB•INT<P/16)+11LB•P­

l6l<HB-l>+l 
~1168 	POSITION 8l8,R1PRINT 

~117111 

EK 118111 
Kl 119111 
U1288 

ND1211111 

LJ 1221111 

Q1231111 
Cf 1241111 

IJ 12:5111 

Fl 1261111 
~1271111 

08128111 

OJ 1291111 

~131111111 
OC1311111 

~1321111 

~1331111 
NI 1341111 
~ 13:51111 
~1361111 

~1371111 

ff 1381111 
~1391111 

Nl1411111111 

~1411111 

6F1421111 

~1431111 

Bl 1441111 

~ 1451111 
ll1461111 

IN1471111 

1"1481111 

BC1491111 

BINARY•<HBl4-3,HBl4 
>1BINARY•<LBl4-3,LBS 
4> I 
R•R+l1IF R•NR THEN R 
•NR-81S•B+l1IF 6•3 T 
HEN R•R+81NR•NR+B18• 
1111 
NEXT A 
RETURN 
POSITION 31,161PRINT 

NUMBER<2> 
FOR A•llll TO 21FOR B•llll 

TD 2 
POSITION 31111+8, 1 l+Aa P 
RINT CHR•<33+B+AS3) 
NEXT B1NEXT A 
A•USR<2911111111111>1IF FL•llll 

THEN LOCATE DX,DY,Z 
OX•DX10Y•DY1POBITION 

DX,DY1PRINT "+"1 
JOY•STICK <1111> -4 
ON JOY 00TO 1281111,129 
Ill, 1311111111, 1361111, 1311111, 132 
1111,1338,1361111,134111,13:5 
Ill. 1361111 
DX•DX+11DY•DY+l18DTO 

1361111 
DX•DX+11DY•DY-l1GOTO 

1361111 
DX•DX+11GOTO 1361111 
DX•DX-l1DY•DY+l18DTO 

1361111 
DX•DX-l1DY•DY-l100TO 

1361111 
DX•DX-l100TO 1361111 
DY•DY+ l 1 00TD 1361111 
DY•DY-l1GOTO 1361111 
IF DX>23 THEN DX•llll 
IF DY>23 THEN DY•llll 
IF DX<0 THEN DX;23 
IF DY<llll THEN DY•23 
IF STRI0<1111>•1111 AND FL 
•1111 THEN FL•11Z•<Z•44 
) S1 +44 
IF BTRIG<8><>1111 THEN 
FL•llll 
POSITION DX,DY1PRINT 

CHRS<Z>1 
KEY•PEEK<764>1POKE 7 
64,255 
IF KEY•18 THEN FOR A 
•1111 TO 231FOR B•llll TO 
231POBITION A,B1PRIN 
T CHR•<45>11NEXT B1N 
EXT A 
IF KEY•42 THEN 1511111 
IF KEY•6 AND NUMBER< 
2><21 THEN aosuB 152 
llll1NUMBER(2)•NUMBER<2 
>+1100TO 1111111111 
IF KEY•14 AND NUMBER 
<2>>1 THEN BOSUB 152 
llll1NUMBER<2>•NUMBER<2 
>-11 GOTO 1 lllllQl 
IF KEY•61 THEN SHP•N 
UMBER<2> 
IF KEY•lllll THEN TEMP• 
NUMBERC2>1TEMP2•SA1N 
U11BER<2>•SHP18DSUB 1 
1111111NUMBER<2>•TEMP1S 



A•TEMP21GOTO 12121121 
"6 1511110 	 GOTO 124121 
LB151121 	 GOBUB 1671211GOBUB 152 

lllh RETURN 
~152121 	 FOR A•121 TO 71aPOKE 9 

A+A,PEEK<24584+A>1NE 
XT A 

U 153121 RETURN 
~1540 IF BTRIG<121>•121 THEN 1 

54121 
DD155121 GOSUB 1651211POKE 559, 

461POKE 623,11POKE 7 
1215,81POKE 71216,81POKE 

71217,81POKE 53277,31 
POKE 54279,92 

kF 156121 	 8P•NUMBER<l>1EP•NUMB 
ER<4>1DIR•SGN<EP-SP> 
198•NUMBER<3>10S•NUM 
BER <5> -1111 

08157121 	 S•ABB<OSl/3*2561IF 0 
8<121 THEN Q•255-INT<S 
/256>1R•S-<255-Q>*25 
618•Q*256+R 

AA 158121 	 08•8 
IH159121 FOR PN•SP TO EP STEP 

DIR 
~ 16121121 A•USR<29132,PN,OS> 
~161121 TD•TD-l1IF TDC121 THEN 

TD•22-881NEXT PN1GO 
TO 159121 

FH162121 	 KEY•PEEK<764>1POKE 7 
05,KEY1POKE 71216,KEYi 
POKE 71217,KEY 

~1630 	IF STRlG<0><>121 THEN 
161110 

~p 1640 	FOR A•53248 TO 53251 
1POKE A,2201NEXT A1G 
OSUB 1671211RETURN 

~1650 POKE 54286,641POKE 8 
S,1211POKE 89,112101POKE 

DLI+4,1211POKE DLI+5, 
10121 

~1660 T•PEEK<11216>1POKE 11216 
,112141PRINT CHR•<125l 
1POKE 11216,TiRETURN 

JJ 167121 	 A•USR<1535l1POKE DLI 
+4,0DL1POKE DLI+S,OD 
H1POKE 88,0DL1POKE 8 
9,0DH1RETURN 

Program 5: Apple 
ANIMATOR2 Maker 
Version by Tim Victor, Editorial 
Program mer 
Please refer to "COMPUTEl's Gulde to Typing 
In Programs" before entering these listings. 

26 80 	FOR I = 126 * 256 TO I + 1 
4SS: READ A: POKE I,A: NEX 
T 

F5 90 PRINT CHRS <4>; "BSAVE ANIM 
ATOR2,AS7E00,LS5B0": END 

17 100 DATA 0,0,0,0,0,0,0,0,0,0, 
0 

B2 110 DATA 0,0,0,0,0,216, 120, 13 
3,69,134,70 

7t 120 DATA 132, 71, 166, 7, 10, 10, 1 
76,4,16,62,48 

ll 130 DATA 4, 16, 1,232,232, 10, 13 
4,27,24,101,6 

55 140 DATA 133,26,144,2,230,27, 
165,40,133,8,165 

63 1S0 DATA 41,41,3,S,230, 133,9, 
162,8,160,0 

7B 160 DATA 177,26,36,S0,48,2, 73 
,127,164,36,145 

9C 170 DATA 8,230,26,208,2,230,2 
7,165,9,24,105 

t6 180 DATA 4,133,9 , 202,208,226, 
165,69,166,70,164 

BB 190 DATA 71,88, 76 , 240,253, 128 
,128,128,128,190,128 

55 200 DATA 128, 128, 128, 128, 128, 
190,128,190,128,128,128 

11 210 DATA 188,230,176,1S2,128, 
152,120,120,100,230,246 

63 220 DATA 238, 230, 188, 128, 128, 
152,1:56,152,152,152,188 

EB 230 DATA 128, 128, 188, 23 0, 176, 
140,230,254,128,128,188 

7E 240 DATA 230, 176, 224, 230, 188, 
128,128,176,184,180,254 

EC 2S0 DATA 176, 176, 128, 128, 254, 
134,190,224,230,188,128 

tA 26111 DATA 128, 188, 134, 190,230, 
230,188,128,128,254,224 

81 27111 DATA 176, 152, 140, 140, 128, 
128,188,230,188,230,230 

Fl 280 DATA 188, 128, 128, 188, 230, 
230,252,176,152,128,128 

9129111 DATA 152,176,254,254,176, 
152,128,128,190,190,190 

21 30111 DATA 190, 19111, 190, 128,0,0, 
0,0,0,0,0 

IB 310 DATA 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 
'1J 

ID 32'11 DATA 0, 0, 0, 111, 0, 0, '11, 0, 0, 0, 
'1J 

A7 330 DATA 0,0,0, 128, 128, 152, 18 
8,188,152,128,128 

64 34111 DATA 128, 2S2, 230, 230, 254, 
23~,230,12B,12B,19e,230 

A2 350 DATA 230, 19'1l,230,2S4, 128, 
128,188,230,134,134,230 

Fl 36111 DATA 19111,128,128,19111,230, 
230,230,230,190,128,128 

AD 370 DATA 254, 134, 134, 190, 134, 
254,128,128,254,134,134 

F4 380 DATA 190, 134, 134, 128, 128, 
188,230,134,246,230,190 

BA 390 DATA 128, 128, 230, 230, 230, 
2S4,230,230,128,128,152 

3C 40111 DATA 152, 1S2, 152, 152, 1S2, 
128,128,224,224,224,224 

B7 41111 DATA 230, 188, 128, 128,230, 
230,182,158,230,230,128 

28 420 DATA 128, 134, 134, 134, 134, 
134,254,128,128,230,254 

97 43111 DATA 230, 230, 230, 230, 128, 
128,190,230,230,230,230 

69 440 DATA 23111, 128, 128, 188,230, 
230,23111,230,188,128,128 

8B 450 DATA 190,230,230, 190,134, 
134,128,128,188,230,230 

BA 460 DATA 230, 182, 236, 128, 128, 
190,230,230,190,230,230 

12 47111 DATA 128, 128, 188, 230, 140, 
176,230,190,128,128,254 

5D 480 DATA 152, 152, 152, 1S2, 1S2, 
128,128,230,230,230,230 

5D 490 DATA 230, 190, 128, 128,230, 
230,230,230,230,152,128 

3C S0111 DATA 128, 230, 230, 230, 230, 
254,230,128,128,230,230 

27 51111 DATA 230, 188,230,230, 128, 
128,230,230,230,188,152 

F4 520 DATA 152, 128, 128,254, 176, 
152,140,134,254,128,0 

~ 530 DATA 0,0,111,0,0,0,111,160,0, 
162,7 

D7 540 DATA 169, 196, 133,254, 169, 
132,133,255,177,254,73 

44 550 DATA 127,145,254,20111,208, 
247,230,255,202,208,242 

38 560 DATA 96,0,111,0,0,0,76,21,1 
28,76,85 

B5 S70 DATA 128, 76, 130, 128, 76, 23 
9,128,76,6,130,76 

14 580 DATA 148, 129, 76,210, 129, 1 
69,2,141,180,131,169 

~ 590 DATA 24,141,181,131,32,31 
,130,176,48,32,71 

38 600 DATA 131,176,43,32,156,13 
1,176,38,173,178,131 

4C 61111 DATA 133,252,173,179,131, 
133,253,32,223,130,32 

0 620 DATA 95,130,32,168,130,23 
8,184,131,165,252,24 

BB 630 DATA 10S, 3, 133, 252, 144, 2, 
230,253,206,181,131 

D4 640 DATA 208, 228, 96, 169, 2, 141 
,180,131,169,24,141 

Et 6S0 DATA 181, 131, 32, 71, 131, 17 
6,29,32,156,131,176 

DE 660 DATA 24,160,3,169,0,153,1 
96,131,136,16,250 

CD 670 DATA 32,223, 130, 32, 168, 13 
0,238,184,131,211!J6,181 

52 680 DATA 131,208,242,96, 16S,5 

6,164,57,201,186,208 


FE 690 DATA 4, 192, 128,240, 14, 141 

,190,131,140,191,131 

EC 700 DATA 169, 186, 133, 56, 160, 1 
28,132,57,32,121,129 

tl 710 DATA 169,0,141,194,131,32 
,31,130,176,13,173 

42 720 DATA 178,131,141,197,128, 
173,179,131,141,198,128 

DC 730 DATA 96,32,6, 130,0, 145,40 
,169,48,141,0 

3f 740 DATA 2,141,1,2,173,255,25 
5,21211,1121121,144,7 

2A 7S0 DATA 233, 10121,238,0,2,208, 
245,201,10,144,7 

~ 760 DATA 233,1121,238,1,2,208,2 
45,11215,48,141,2 

FC 770 DATA 2, 162, 3, 169, 141, 238, 
197,128,208,3,238 

F7 780 DATA 198, 128, 96, 32, 121, 12 
9,169,255,141,194,131 

37 790 DATA 32, 31, 130, 176, 23, 173 

,178,131,141,84,129 


CC 800 DATA 173,179,131,141,85,1 

29,169,196,141,110,129 

9B 810 DATA 169,131,141,111,129, 
96, 32, 6, 13121, 121, 44 

54 820 DATA 194, 131,48,3, 76,240, 
253,21211,176,144,4 

32 83121 DATA 21211, 186, 144, 70, 72, 14 

0,195,131,56,173,110 


3D 840 DATA 129,233,196,240,53,1 

41,182,131,169,0,168 

22 85121 DATA 21211, 26, 176, 214, 10, 14 
1,68,129,10,1121,105 

82 860 DATA 2S5, 176,204, 121, 196, 
131,56,233,176,200,204 

BB 870 DATA 182, 131, 208, 230, 141, 
255,255,238,84,129,208 

31 880 DATA 3,238,85,129,169,196 
,141,110,129,169,131 

~ 890 DATA 141,111,129,172,195, 
131,104,96,141,255,255 

9D 900 DATA 238, 110, 129,208,3,23 

8,111,129,96,165,54 


4F 910 DATA 164, 55, 201, 23, 208, 4, 

192,129,240,14,141 

CC 920 DATA 192,131,140,193,131, 
169,23,133,54,160,129 

E4 930 DATA 132,55,96,32,31, 130, 
176,56,173,178,131 

63 940 DATA 141, 198, 129,208,3,20 
6,179,131,21216,198,129 

IE 950 DATA 173, 179, 131, 141,204, 
129,169,227,133,252,169 

B2 96111 DATA 142, 133, 253, 160, 0, 17 

7,252,160,72,145,252 


27 97111 DATA 165, 252, 208, 2, 198, 2S 

3,198,252,169,255,197 

9l 98111 DATA 252,21118,234, 169,255, 
197,253,208,228,96,32 

tt 990 DATA 31,13111,176,46,173,17 
8,131,133,252,173,179 

6C 101110 DATA 131 , 133,253, 169,228 
,141,25Ql,129,169,142,141 

29 1010 DATA 111, 130, 160, 72, 177, 25 

2,160,0,145,252,230 


E7 1020 DATA 252, 208, 2, 230, 253, 1 

69,255 , 197,252,208,236 

60 11113111 DATA 169,255,197,253,21118 
,230,96,173,19121,131,172 
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FC 1040 DATA 191, 131,240,4, 133,5 

6,132,'57,173,192,131 


49 1050 DATA 172,193,131,240,4,1 

33,54,132,'5'5,96,169 


Ct 1060 DATA 196, 141, 178, 131, 169 

,132,141,179,131,32,16'5 

98 1070 DATA 13~,201,21,144,1,96 


,141,176,131,169,0 

86 1080 DATA 141, 177, 131, 160,3,3 


2,64,130,160,3,173 
AS 1090 DATA 176, 131, 10, 46, 177, 1 

31,136,208,249,141,176 
E6 1100 DATA 131, 24, 109, 178, 131, 

141,178,131,173,179,131 
44 1110 DATA 109, 177, 131, 141, 179 

,131,24,96,172,180,131 
C4 1120 DATA 200, 140, 182, 131, 169 

,0,1'53,196,131,136,177 
2E 1130 DATA 252, 153, 196, 131, 136 

,16,248,173,196,131,9 
7t 1140 DATA 127,141,183,131,172 

,187,131,240,21,162,0 
72 1150 DATA 14,196,131,189,196, 

131,10,62,197,131,232 
88 1160 DATA 236, 182, 131, 208, 243 

,136,208,23'5,172,182,131 
C9 1170 DATA 185,196,131,9,128,4 

5,183,131,1'53,196,131 
5C 1180 DATA 136,16,242,96,172,1 

87,131,18'5,209,130,172 
77 1190 DATA 182, 131,49,254,25, 1 

96,131,14'5,2'54,136,18'5 
BE 1200 DATA 196, 131, 145,254, 136 

,208,248,172,187,131,18'5 
4D 1210 DATA 216, 130, 160, 0, 49, 25 

4,13,196,131,14'5,2'54 
tD 1220 DATA 96, 127, 126, 124, 120, 

112, 96, 64, 0, 1, 3 
6C 1230 DATA 7, 15,31,63, 173, 184, 

131,41,63,168,18'5 
FA 1240 DATA 7, 131, S, 230, 133, 255 

,173,184,131,41,8 
9A 1250 DATA 240, 2, 169, 128, 24, 44 

,184,131,112,4,16 
BF 1260 DATA 4, 105, 40, 105, 40, 109 


,186,131,133,254,96 

78 1270 DATA 0,4,8, 12, 16,20,24,2 


8,0,4,8 
69 1280 DATA 12, 16, 20, 24, 28, 1, S, 

9,13,17,21 
U 1290 DATA 25,29,1,5,9,13,17,2 

1, 25, 29, 2 
Bt 1300 DATA 6, 10, 14, 18, 22, 26, 30 

,2,6,1",14 
7D 1310 DATA 18,22,26,30,3,7,11, 

1'5,19,23,27 
49 1320 DATA 31,3, 7, 11, 15, 19,23, 

27,31,169,0 
78 1330 DATA 141, 186, 131, 141, 187 

,131,32,16'5,131,141,18'5 
DB 1340 DATA 131, 192, 1, 144, 18,24 

0,1,96,201,24,144 
E9 1350 DATA 1,96,169,36,141,186 


,131,169,4,141,187 

~ 1360 DATA 131,169,0,141,188,1 


31,169,224,141,189,131 
F2 1370 DATA 173, 185, 131, 205, 189 

,131,144,4,237,189,131 
B7 1380 DATA 56, 46, 188, 131, 78, 18 


9,131,144,239,24,109 

6E 1390 DATA 187, 131, 141, 187, 131 


,24,173,188,131,109,186 
AC 1400 DATA 131,141,186,t31,24, 

96,32,165,131,141,184 
F6 1410 DATA 131,201, 192,96, 32, 1 

77,e,32,s,225,165 
Bf 1420 DATA 161,164,160,96 

Program 6: Apple Animator 
FD 100 	Dil'1 E'1.C2,23l,1'1SC8l,C1'1SC7> 

,MMS<14l:DS •CHAS <4>1 P 
RINT DS1"BLOAD ANIMATOR2" 

58 COMPUTE! August 1985 

In this demonstration of "Apple Anima­
tor," a motorcyclist performs a daring 
whee/stand. 

AF 110 	FOR I = 0 TO 8: READ MS< I 
>1 NEXT 1 FOR I• 0 TO 7: 

READ CMSCil1 NEXT: FOR 
I• 0 TO 141 READ MMSCil: 

NEXT 
46 120 	GOSUB 530 
06 130 AS "' "": FOR I = TO 72: 

AS • AS + "0 ":A • FRE (0 
>1 NEXT 

16 140 GOSUB 650: GOSUB 590 
16 150 F • 1:AB .. l:AE ,. 20:AS 

01AP • 10 
B5 160 ONERR GOTO 1390 
6C 170 GOSUB 710: IF MQ = 1 THEN 

HOME 1 TEXT : END 
44 180 C "' PEEK <49152): IF C < 

128 THEN 180 
45 190 POKE 49168,0: IF C = 136 

THEN F • F - 1 + 20 t <F 
• 1> 1 GOTO 170 

CF 200 IF C = 149 THEN F F + 1 
- 20 a CF• 20l1 GOTO 17 

0 
~ 210 	C = C - 175: IF C < 1 OR 

C > 22 THEN 18" 
CB 220 	 IF C < 11 THEN 250 
75 230 	IF C < 18 THEN 180 
98 240 	c ,. c - 7 
6A 250 	MQ = 0: ON C GOSUB 260, 11 

2" 0 1210,1s00,1s10,1s20,16 
60,1670,1680,1690,1370,12 
5",1470,1460,1440:T • FRE 

(0) 1 GOTO 170 
t2 260 	GOSUB 560: GOSUB 700: VTA 

B 19: HTAB 14: PRINT "EDI 
TING BOX "IA 

51 270 	PRINT "PRESS ESC TO CANCE 
L"1 HTAB 7: PRINT "RETURN 

FOR SAME": PRINT : PRINT 
"STORE RESULT IN BOX "11 

R• ..... 
91 280 XC = 21 + LEN <RS>: VTAB 

23: HTAB XC: PRINT";"; 
77 290 C • PEEK C49152l: IF C < 

128 THEN 290 
25 300 	POKE 49168,0: IF C = 141 

OR C • 1'55 THEN VTAB 23: 
HTAB XC1 PRINT " ";: SOTO 

360 
3A 310 IF C < > 136 AND C < > 25 

5 THEN 340 
A£ 320 VTAB 23: HTAB XC: PRINT " 

"p IF LEN <RS> < 2 THEN 
RS • ""1 SOTO 280 

46 330 RS • LEFTS <RS, LEN <RS> 
- 1> 1 GOTO 280 

AD 340 IF C < 176 DR C > 185 THE 
N 29" 

9l 350 	VTAB 23: HTAB XC: PRINT C 
HRS <C - 128l11RS •RS+ 
CHRS (C - 128l1Q = FRE (0 
>1 GOTO 280 

4E 	 360 IF C = 1SS THEN GOSUB 660 
1 RETURN 

F6 370 IF RS • "" THEN AA = A: G 

OTO 390 
16 380 AA ~ VAL <RS>: IF AA > 20 

THEN GOSUB 6601 RETURN 
9A 390 HGR2 : HOME : GDSUB 1070 
F2 400 XP -= 184:YP = 44:DX = 65: 

DY • 801 GOSUB 980 
lA 410 	VTAB 7: FOR Q = 0 TO 8: H 

TAB 28: INVERSE 1 PRINT M 
IDS <"1234'56789",Q + 1,1> 
11 NORMAL 1 PRINT" "1MS( 
Ql: NEXT 

~ 420 	CALL 32768,A,206,12:XC = 
S:YC • 0:QF • Sa BOSUB 87 
0 

44 430 IF QF THEN GOSUB 590: RET 
URN 

32 440 SC .. INT eve I Bl: SA = 10 
24 + YC S 128 - SC a 984 
+ XC:CCS • " " 

84 450 OCS = CCS: CCS = CHRS < PE 
EK 	 <SA> - 128>1 HTAB XC + 

11 VTAB YC + 1: PRINT DC 
•1 

~ 460 C • PEEK l49152l: IF C < 
128 THEN T • FRE C0l: BOT 
0 450 

2E 470 POKE 49168, 0: IF OCS = " 
" THEN HTAB XC + 11 VTAB 
YC + 1: PRINT CCS1 

91 480 FOR GI • 1 TO 13: IF C < > 
ASC < MIDS !"JLIK1234567 

89",Q,1ll + 128 THEN NEXT 
B6 490 ON Q GOSUB 7'50, 760, 770, 78 

0,840,850,870,880,890,990 
,1020,1050,10601 GOTO 430 

BB 500 I = A t 28 - 24 - 280 t < 
A> 10l1J • 26 + 80 t CA 
> 10>: CALL 32768,A,I,J 

EB '510 X • FRE <0>: RETURN 
AD 520 FOR A s 1 TO 20: GOSUB '50 

01 NEXT : RETURN 
17 '530 POKE 6,0: POKE 7,126: IF 

PEEK !48640> • 76 THEN S!5 
0 

61 540 POKE 54, 16: POKE SS, 126: 
CALL 10021 RETURN 

lE 55" PRINT : PRINT CHRS <4>; "P 
R4tAS7E10 " 1 RETURN 

fB 560 	A = F: RETURN 
El 570 	GOSUB 580: HTAB 1: INPUT 

"WHICH BOX?"1A1A • INT <A 
)1 IF A< 1 OR A> 20 THE 
N 570 

2F 580 	VTAB 22: HTAB 1: PRINT SP 
C ( 39) 1 RETURN 

6F 590 	HOME : HGR2 : HCOLOR• 3 
BA 600 FOR J • 25 TO 105 STEP 80 

1 FOR I • 3 TO I + 9 S 28 
STEP 281 FOR P • 0 TO 1 

~ 610 	HPLOT l - P,J - P TO I + 
22 + P,J - P TO I + 22 + 
P,J + 25 + P TO I - P,J + 

25 + P TO I - P,J - P 
FB 620 NEXT : NEXT : NEXT 
IB 630 FOR J • 0 TO 1 : FOR I • 1 

TO 101 HTAB I t 4 - 21 V 
TAB J t 10 + 31 PRINT I + 

J a 101 NEXT : NEXT 
9D 640 	GOSUB 520: GOTO 660 
87 650 POKE 242,0: CALL 32777,0: 

FOR I • 0 TO 201 PRINT A 
S1 NEXT : CALL 327801 RET 
URN 

3A 660 	GOSUB 700: XP • 2: VP = 140 
1DX • 2751DY • 481 BOSUB 
989 

AA 670 	VTAB 19: FDR 1 • 0 TO 4: 
HTAB 21 INVERSE : PRINT I 
I 1 NORl1AL 1 PR I NT " " 1 HMS 
<I>11 HTAB 171 INVERSE: 
PRINT I + 51 

DB 680 	NORMAL : PRINT " "; MMS (I 
+ 	 5>11 HTAB 321 INVERSE : 

PRINT CHRS <65 + Il11 NO 



RMAL 1 PRINT " "I MMS <I + 
H!ll I NEXT 

28 690 	RETURN 
fl 700 HTAB 1: VTAB 18: FOR Q = 

1 TO 7: PRINT SPC< 40>1 N 
EXT : RETURN 

t7 710 VTAB 1: HTAB 1: PRINT "FR 
AME "1F1" "I 

76 720 	HTAB l(IJ: PRINT "RANGE ";A 
B1• ";: HTAB 18: PRINT ": 
";AE;" "; 

FD 730 HTAB 22: PRINT "SPEED ";A 
S1" ";: HTAB 32: PRINT " 
PAUSE ";AP;" "; 

IF 740 RETURN 
19 750 XC = XC - <XC > 0): GOTO 

790 
47 760 XC = XC + <XC < 20>: GOTO 

790 
68 770 YC = YC - <YC > 0 > : GOTO 

790 
58 780 YC = YC + <YC < 23>: GOTO 

790 
DI 790 	XB = INT <XC I 7> :PM = 2 

A <XC - 7 • XB>:T .. INT ( 
EY.<XB,YC> I PM>: ON DF GO 
TO 800,820: RETURN 

~ 800 	IF T = 2 * INT IT I 2> TH 
EN EY.IXB,VC> • EY.IXB,YC) 
+ PM: 	 HTAB XC + 11 VTAB Y 
C + 11 PRINT "l"I 

IA 810 	RETURN 
~ 820 	IF T < > 2 * INT IT I 2> 

THEN EY.<XB,YC> • EY.<XB,VC 
) - PM: HTAB XC + 1: VTAB 

VC + 1: PRINT "."; 
IE 830 RETURN 
CB 840 QF = 1 : RETURN 
58 850 DF = 1: GOSUB 860: HTAB 2 

9: VTAB 8: PRINT "G)";1 GO 
TO 790 

85 860 VTAB 8: FOR I • 1 TO 3: H 
TAB 29: PRINT " ": NEXT 1 

RETURN 
7B 870 	DF = 0: GOSUB 860: HTAB 2 

91 VTAB 9: PRINT "G)";: RE 
TURN 

CD 880 	DF • 2: GOSUB 860: HTAB 2 
91 VTAB Uh PRINT "G)" I 1 G 
OTO 790 

D3 890 XP = 149:YP = 140:DX = 12 

81DY • 401 GOSUB 980 


4B 900 FOR I = 0 TO 3: VTAB 19 + 

I: FOR J • 0 TO 11 HTAB 

23 + 9 * J: INVERSE : PRI 
NT I + J * 411 NORHAL 1 P 
RINT " "1CMS<I + J * 4lp 

NEXT 1 NEXT 
~ 910 C =PEEK 149152>: IF C < 

128 THEN 910 
19 920 VTAB 18: FOR I = 0 TO 5: 

HTAB 221 PRINT SPC< 19>1 
NEXT 1 POKE 49168,01C • C 

- 176 
El 930 IF C < 0 OR C > 7 THEN RE 

TURN 
n 940 T = C - 4 * INT IC I 4l:P 

0 • 42 + <T > 1l:P1 •* T 
P01 IF P0 m 42 OR P0 • 8 

5 THEN Pl • 127 - P0 
fB 950 IF C > 3 THEN P0 = P0 + 

281Pl • Pl + 128 
a 960 T • T + <T > 2>: FOR I = 

0 TO 231 VTAB I + 11 HTAB 
l:EY.<0,I> • P0:EY.<1,I> • 
Pl:EY.<2,Il • P0 

52 970 	FOR J = 1 TO 10: PRINT HI 
DS (" •• ;.;I", T + 1, 2) 11 N 
EXT 1 PRINT MIDS <".; ", <T 

> 1> + 1,1>;1 NEXT : RET 
URN 

44 980 FOR P = 0 TO 1: HPLOT XP 
+ P,YP +PTO XP +DX - P 
,VP+ PTO XP +DX - P,YP 

+ DV - PTO XP + P,VP + 
DY - PTO XP + P,YP + P: 
NEXT : RETURN 

7C 990 	QF = 1: GOSUB 1000: RETUR 
N 

7F 1000 POKE 242, 0: CALL 32777, A 
A 

7D 101 0 FOR I '"' 0 TO 23: FOR J = 
0 TO 21 PRINT EY.<J,Il1 

NEXT 1 NEXT 1 CALL 32780 
1 RETURN 

F9 1020 HOHE : FOR I = 0 TO 23: 
FDR J • 0 TO 210 • 127 ­

EY.<J,I>1 IF 0 < 0 THEN 
0 - 0 + 256 

9E 1130 GOSUB 700: IF A < 20 THE 
N CALL 32783,A 

B6 1140 POKE 242, 0: CALL 32777, A 
1 PRINT AS: CALL 32780: 
FOR A • A TO 20: GOSUB 5 
00: NEXT 

Ff 1150 GOSUB 660: RETURN 
ED 1160 PRINT " -REALLY/"; 
AS 1170 C •PEEK 149152>: IF C < 

128 THEN 1170 
IF 1180 POKE 49168, 0: IF C = 206 

THEN PRINT "NO": RETURN 
S2 1190 IF C = 217 THEN PRINT "Y 

ES": RETURN 
6C 1200 GOTO 1170 
7f 1210 GOSUB 560: GOSUB 700: VT 

AB 19: HTAB 10: PRINT "D 
ELETE BOX ";A; : GOSUB 11 
60: IF C = 206 THEN 1240 

IE 1220 GOSUB 700: IF A < 20 THE 
N CALL 32786,A 

AF 1230 POKE 242, 0: CALL 32777, 2 
01 PRINT AS: CALL 32780: 

FOR A = A TO 20: GOSUB 
500: NEXT 

EE 1240 GOSUB 660: RETURN 
9t 1250 FS ,. "SAVE": GOSUB 1270: 

IF LEN <NS) < > 0 THEN 
PRINT : PRINT DS;"BSAVE 
";NS;",AS84C4,LS:SE8" 

F6 1260 GOTO 590 
52 1270 HOHE : TEXT : VTAB 2: PR 

INT "ESC TO CANCEL, RETU 
RN FOR CATALOG" 

Al 1280 PRINT : PRINT FS;" FILEN 
AHEz 11 

; :NS =- 1111 

4! 1290 GOSUB 1320: IF C$ = CHR$ 
<27> THEN NS • "": RETU 

RN 
CE 1300 IF NS = "" THEN PRINT : 

PRINT DS;"CATALOG": GOTO 
1280 

DB 1310 RETURN 
AC 1320 T = FRE ((IJ): GET CS: IF 

CS • CHRS (13> OR CS • C 
HRS <27> THEN RETURN 

BA 1330 IF CS < > CHRS <127> AND 
CS < > CHRS <8> THEN NS 
•NS+ CS1 PRINT CS;: G 

OTO 1320 
CE 1340 IF NS = "" THEN 1320 
29 1350 HTAB LEN <NS> + 14: PRIN 

T" ";: HTAB LEN <NS>+ 
14: 	 IF LEN <NS> = 1 THEN 

NS .. "": GOTO 1320 
BA 1360 NS = LEFTS <NS, LEN (NSl 

- 1>: GOTO 1320 
IC 1370 FS = "LOAD": GOSUB 1270: 

IF LEN <NS> < > 0 THEN 
PRINT 1 PRINT DS;"BLOAD 
"1NS;",AS84C4" 

fl 13B0 GOTO 590 
EA 1390 PRINT : PRINT "AN ERROR 

HAS OCCURRED" 
SE 1400 PRINT "HAKE SURE THAT VO 


U HAVE A FORMATTED" 

F9 1410 PRINT " DISK IN THE DRIV 


E" 
49 1420 PRINT PRINT "PRESS ANY 

KEV TO CONTINUE" 

C2 1430 GET WS: GOSUB 590: GOTO 


170 

BE 1440 GOSUB 700: VTAB 19: HTAB 


10: PRINT "QUIT ANIMATO 
R";: GOSUB 11601 IF C = 
217 THEN HQ • 1: RETURN 

F6 1450 GOSUB 660: RETURN 

A7 1460 CALL 32736: GOTO 520 

BD 1470 GOSUB 700: VTAB 19: HTAB 


9: PRINT "CLEAR ALL BOX 

ES";: GOSUB 1160: IF C "' 


206 THEN 1490 

7t 1480 GOSUB 700: GOSUB 650: GO 


SUB 520 
17 1490 GOSUB 660: RETURN 
36 1500 AB = F: RETURN 
9A 1510 AE = F: RETURN 
4t 1520 A = AB:QF = 0:AR = 0:AX 

= 0 
BD 1530 CALL 32771, AO, 60: CALL 3 

2768,A,AX,60:AO • AX: IF 
QF • 1 THEN RETURN 

t8 1540 C =PEEK (49152): IF C > 
128 THEN POKE 49168,0: 

GOSUB 1600 
E3 1550 FOR I = 0 TO AP * ·5: NEX 

T :AR 	• AR + AS: IF AR > 
259 THEN AR • 0 


5C 1560 IF AR < 0 THEN AR = 259 

M 1570 AX= 2 * INT <AR I 2>: I 


F AE > AB THEN A • A + 1 
: IF A > AE THEN A = AB 


38 1580 IF AE < AB THEN A = A ­
1: IF A < AE THEN A = AB 


SE 1590 GOTO 1530 

61 1600 IF C < > 160 THEN 1630 

96 1610 IF PEEK (49152> < 128 TH 

EN 1610 
83 1620 POKE 49168, 0: RETURN 
36 1630 IF C = 136 THEN GOSUB 16 

70: GOTO 710 
tB 1640 IF C = 149 THEN GOSUB 16 

60: GOTO 710 

43 1650 QF = 1 : RETURN 

IB 166i!f AS • AS + (AS < 15l: RET 


URN 
D2 1670 AS = AS - <AS > - 15l: R 

ETURN 
5A 1680 AP "' AP - <AP > 0): RETU 

RN 
fl 1690 AP = AP + <AP < 150>: RE 

TURN 
BC 1700 DATA QUIT, DRAW, MOVE, ERAS 

E,CLEAR,SAVE,INVERT,UPDA 
TE,REVERT 

91 17Ul DATA BLACK1, GREEN, PURPLE 
,WHITE1,BLACK2,0RANGE,BL 
UE,WHITE2 

Bl 1720 DATA EDIT FRAHE,INSERT F 
RAME,DELETE FRAME,RANGE 
BOTTOM,RANGE TOP 

E6 	 1730 DATA ANIMATE,FASTER SPEE 
D,SLOWER SPEED,LESS PALIS 
E 

At 1740 DATA MORE PAUSE,LOAD,SAV 
E,CLEAR,INVERT,QUIT 

Program 7: Tl Animator 
Version by Patrick Parrish, 
Programming Supervisor 
10 FORE=2 •• BACK•12 :1 REH 

REQUTRES EXTENDED BASIC 
20 CALL CLEAR •• GOSUB 480 

•• F•l :1 L•10 .• N=l •• 
BE•l : : E•20 •• SP=0 •• 
DL•0 :: FOR 1 • 104 TO 14 

3 •• CALL CHAR<I,RPTS("0 
",16l>:: NEXT I 

30 	CALL MAGNIFY<4l:: DIM B< 
16, 16l, CS< 15), ES <20>, IFL 
AG <20l:: QS•"DEVICE <OSK 
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1. FILE OR CSl l ?" .. GOSU 
B 910 •• CALL SCREEN<BAC 
Kl:: GOSUB 970 

40 CALL KEY<0,K,Sl:: IF S=0 
THEN 40 

50 	 IF K>48 AND K<57 THEN K= 
K-48 .. ON K GOTO 170,50 
0,220 , 220 , 240 , 240 , 250,25 
0 

60 	 IF K=66 THEN GOSUB 260 
70 	 IF K=70 THEN GOSUB 270 
80 	 IF K-= 73 THEN GOSUB 280 
90 	 IF K=69 THEN GOSUB 300 
100 	 IF Ka 65 THEN GOSUB 330 
110 	 IF K=76 THEN GOSUB 370 
120 	 IF K=67 THEN GOSUB 390 
130 	 IF K=81 THEN END 
140 	 IF K=78 THEN GOSUB 410 
150 	 IF K=68 OR K=83 THEN N= 

N- < < N< > 1 l - <N= 1 l • t 9 > * < K= 
83l+ ( <N < >20l-<N=20>•19l 
•<K =68l:: DISPLAY ATC4, 
1 l: N; 

160 GOTO 40 
170 CALL CLEAR .. GOSUB 480 

.. 	FOR I=5 TO 8 .. CAL 
L COLOR<I,FORE,ll:: NEX 
TI 	.. FOR I=1 TO 20 .. 

CALL CHAR<60+I•4,ES!Il 
l:: NEXT I 

180 	GOSUB 490 .. CALL SPRIT 
E<tt1,60+BE•4,FORE , 100, 1 
00):: CALL MOTIONC#1,0, 
SP•6> 

190 	FOR I=BE TOE •• CALL P 
ATTERN<tt1 , 60+I•4>:: DIS 
PLAY AT< 1, 1 l: I • . FOR J 
=1 TO DL : : NEXT J •. N 
EXT I 

200 	 CALL KEY<0,K,Sl:: IFS= 
0 THEN 190 ELSE CALL DE 
LSPRITEC#ll:: CALL CHAR 
SET 

210 	FORE =FORE-1 .. GOSUB 27 
0 • • FOR I =5 TO 8 . . CA 
LL COLOR<I,2 , 1>:: NEXT 
I •. LF=l .. GOSUB 910 
.. GOSUB 970 .. GOTO 40 

220 	 IF K=3 THEN BE=N ELSE E 
= N 

230 GOSUB 1060 .. GOTO 40 
240 SP• SP-CSP< >-15>•< K=5l+ ( 

SP< >15>•<K=6l:: GOSUB 1 
060 .. GOTO 40 

250 DL=DL-<DL < >0>•<K=7l+CDL 
=0>•< K=7>•150+<DL <> 150l 
• <K= 8l-<DL = 150> • <K= 8>•1 
50 .. GOSUB 1060 . . GOT 
0 40 

260 	 BAC K= BAC K+ 1+!BAC K=16l*1 
4 .. CALL SCREEN<BAC Kl: 
: RETURN 

270 	FORE=FORE+ l +CFORE=16lS1 
5 .. FOR 1=10 TO 14 .. 
CALL COLORC I ,FORE,ll:: 
NEX T I .• CAL L COLOR C9, 
FORE , 16>:: RETURN 

280 GOSUB 320 •. IF AS= " N" 
THEN RETURN 

290 FOR I=20 TO N+l STEP -1 
.. ESCil=ESCI-ll:: NEX 

TI .. ESCNl=RPT S <"0" , 6 
4l:: GOSUB 450 .. GOSUB 

440 .• RETURN 

300 GOSUB 320 .. IF AS="N" 


THEN RETURN 

310 	FOR I=N TO 19 .• ES< I >= 

ESCI+ll:: NEXT I . • ES< 
20l =RPTSC " 0 " ,64l:: GOSU 
B 450 . • GOSUB 440 • . R 
ETURN 

320 	 DISPLAY AT<12,4l:"ARE Y 
OU SURE !Y/Nl?" .. ACCE 
PT ATC12,24lVALIDATEC"Y 

60 	 COMPUTE! August 1985 

A tJ IM A TO I> 

''Tl Animator" makes extensive use of 

redefined character graphics. 


N"l:AS .. IF AS = "Y " THE 
N RETURN ELSE GOSUB 440 
:: RETURN 

330 	GOSUB 420 11 OPEN #1:D• 
,INTERNAL,OUTPUT,FIXED 
80 1 1 PRINT #1 1 FORE 1 : 
PRINT #118ACK 1 1 FOR I • 
1 TO 20 1 : PR I NT # 1 1 E• ( 
I> 

340 PRINT #11IFLAG<I>:: NEX 
T I 

350 CLOSE #1 11 FOR I • 10 TO 
14 11 CALL COLOR <I,FOR 

E, 1l 11 NEXT I 1 1 CALL S 
CREEN<BACK> 

360 	 IF ASC<Dsl•67 THEN GOSU 
B 970 :: RETURN ELSE GO 
SUB 440 :: RETURN 

370 	GOSUB 420 :1 OPEN #11D$ 
,INTERNAL,INPUT ,FIXED 
80 1: INPUT tll:FORE .. 
INPUT tll:BACK :: FOR I • 
1 TO 20 •• INPUT #1:E•< 
I l 

380 	 INPUT #l:IFLAG(ll: : NEX 
T I •• GOSUB 450 •• GOT 
0 350 

390 GOSUB 320 •• IF AS • "N" 
THEN RETURN 

400 FOR I=1 TO 20 .• Es<I>= 
RPTSC"0",64l:: NEXT I : 
: GOSUB 450 :: GOSUB 44 
0 :: RETURN 

410 	F• F-CF • ll*10+CF• 11l*10 
• • L• F+9 1: GOSUB 450 : 
1 GOSUB 460 :: RETURN 

420 	DISPLAY AT< 12, 1 l: (JS •• 
ACCEPT ATC 13, 1 > : DS : : I 
F Ds - "" THEN GOSUB 440 

430 RETURN 
440 CALL HCHARC12 , 1,32 , 64): 

: RETURN 
450 	J=0 .. FOR I=F TO L .. 

CALL CHARC104+Ja4,ESCil 
>:: J=J+l .• NEXT I .. 
RETURN 

460 	CALL HCHARC9,2 , 32 , 2l:: 
J•F+l :1 FOR 1 • 2 TQ 26 
STEP 3 .. DISPLAY AT C9 , 
Il:J :: J • J+l •. NEXT I 

: : F$aSTR$ (Fl : : DI SPLA 
Y AT<4,1l 1 N; 

470 	FOR I • l TO LEN<Ftl1: CA 
LL HCHAR<9,1+I , ASC<SEG S 
<Fs,I,1lll:: NEXT I .. 
RETURN 

480 DISPLAY AT<1,7l:"PLEASE 
WAIT ••• " . • RETURN 

490 CALL HCHAR<1,9,32,14l:: 
RETURN 

500 	DISPLAY ATC12 , 1l: " TYPE 
21 TO ABORT, A # 1-20, 
OR <ENTER > FOR CURRENT 
.. : 	 ti 

510 	ACCEPT ATC13,27l:A$ :: 
IF At-"" THEN PN• N 11 G 

OTO 560 
520 IF A• < "l" OR AS >"9" THE 

N 510 
530 J • VAL<Asl:: IF J .. 21 THE 

N GOSUB 440 1: GOTO 40 
540 	 IF J>20 OR J < 1 THEN 510 
550 	 IF J a N THEN PN • N ELSE P 

N• J 
560 	 IFLAG<PN> • IFLAG!Nl:: CA 

LL CLEAR:: DISPLAY AT< 
2,ll:"l-MOVE 2-DRAW 
C4 SPACESJ3-ERASE" :1 D 
!SPLAY AT<3,1l:"4-CLEAR 

5-INVERSE 6-DISPLAY" 
570 DISP LAY AT<4,1l1"7-SAVE 

8-QUIT " :: DISPLAY AT 
C5,2)1"(USE ARROW KEYS 
TO MOVE> " .. DISPLAY AT 
<24,7l:"FRAME " ;PN •• GF 
=1 :: GOSUB 920 

580 	 IF IFLAG<Nl • l THEN CALL 
CHAR< 100, Us, 101 , " " l ELS 

E CALL CHAR<100, " ",101, 
US) 

590 	F$ • E$(Nl:: FOR 1=0 TO 6 
3 STEP 2 . . D= ASC<SEG$( 
F$, I+ 1, 1 l l -48 : : D•O+ < D 
>9>*7 1: Dl • ASCCSEG$CFS 
,I+2,1ll-48 :: Dl•Dl+<D 
1>9>•7 

600 	D• -15•<IFLAGCPNl • ll+DSC 
IFLAG<PNl • ll-<IFLAGCPNl 
=0>•D •. D1=-15*CIFLAGC 
PNl=ll+Dl*CIFLAGCPNl=ll 
-<IFLAG<PNl m0l*D1 

610 	 DISPLAY AT<7+I/2+<I>31> 
•16,3-<I>31l•8> :CS(D) 11 

DISPLAY AT<7+1/2+<I >31 
>•16,7-<I>31>*8l:C$CD1l 
1: 	 NEXT I 

620 	CALL SPRITE<#28,96,14,4 
9, 33) 1 1 KHAR • 101 : : FLA 
G• 1 : I R- 1 I I c - 1 

630 	CALL KEY<0,K,Sl:: IFS• 
0 THEN 630 ELSE CALL DE 
LSPRITEC#ll 

640 IF K• 51 THEN KHAR=100 : 
: FLAG • 0 :: GOTO 790 

650 IF K• 49 THEN FLAG=l .. 
GOTO 800 

660 IF K• 50 THEN KHAR • 101 
1 FLAG • 0 :1 GOTO 790 

670 	 IF K<>52 THEN 690 
680 FOR R•1 TO 16 :: CALL H 

CHAR<6+R,5,10'11,16l:: NE 
XT R •• OFLAG =0 11 GOTO 
620 

690 	 IF K< >53 THEN 720 
700 DFLAG • 0 :: IFLAGCPN>=-< 

IFLAG<PN> • 0l:: IF !FLAG 
<PNl • 0 THEN CALL CHARCl 
00,"",101,USlELSE CALL 
CHAR< 100, Us, 101, " " l 

710 	GOTO 800 
720 	 IF K• 56 THEN CALL DELSP 

RITE<ALL>:: LF•l :: GOS 
UB 910 1: GOSUB 970 .. 
GOTO 40 

730 IF K• 66 THEN GOSUB 260 
: : DFLAG • l 

740 IF K• 70 THEN GOSUB 270 
: : DFLAG • 1 

750 	 IF K• 54 OR K• 55 THEN CA 
LL DELSPRITE<ALL>:: IF 
DFLAG•l THEN 890 ELSE 8 
10 

760 	C• C+<K • 83l+<<C • l>aCK=83 
l 116> - <K -= 68> - < <C • 16> * <K 
• 68>a16> 

770 	R• R+<K • 69l+<<R = l>•<K • 69 
>•16l-(K•88l-CCR• 16la<K 
•88) *16> 

780 CALL LOCATE!#28,8*R+41, 



8aC+25l:: IF FLAG • l THE 
N 800 

790 DFLAG • 0 •• CALL HCHAR<6 
+R,4+C,KHAR> 

800 CALL SOUND<20,200,5l: ': 
GOTO 630 

810 GOSUB 480 :: FOR R• l TO 
16 1: FOR C• l TO 16 :: 
CALL GCHAR(6+R,4+C,GCl 

11 GC • GC-100 :1 B<R,Cl • 
GC 11 NEXT C :: NEXT R 

820 F••'"' : : IF IFLAG <PN> • 0 

950 FOR J • l TO 4 .. T• VAL<S 
EGS(ZS,J,1))+100 : : OS • 
DS!cCHRS (Tl:: NEXT J .. 
CS<Il=DS .• NEXT I 

960 

970 

FOR I• 1 TO 20 . . ES (I>= 
RPTS<"0",64l:: NEXT I 
: RETURN 
CALL CLEAR :: DISPLAY A 
T<1,10l:"ANIMATOR " .. C 
ALL HCHAR<4,2,35l:: DIS 
PLAY AT<4,5l:"B= 

THEN HEX••"0 123456789A 
BCDEF" ELSE HEXS•"FEDCB 980 

<4 SPACES>E=<4 SPACES}S 
P•<4 SPACES>D = " 
GOSUB 1060 .. CALL VCHA 
R<6,1,38,2l:: CALL VCHA 
R<6,31,39,2l:: FOR I = 2 
TO 29 STEP 3 :: CALL HC 
HAR<5,I,36,2l:: CALL HC 

830 

840 

850 

860 

870 

880 

990 

900 

910 

A9876543210" 
FOR R• l TO 16 :: LOW • B< 
R,5la8+B<R,6la4+B<R,7>a 
2+B<R,8l+1 
HIGH•B<R,1la8+B<R,2>a4+ 
B<R,3>a2+B<R,4l+1 
FS•FS&SEGS<HEXS,HIGH,1> 
&SEG•<HEXS,LOW,1>1: NEX 
TR :1 FOR R• l TO 16 
LOW• B <R,13>a8+B<R,14la4 
+B <R, 15) a2+B <R, 16> +1 
HIGH • B<R,9la8+B<R , 10>a4 
+B<R, 11)a2+B<R, 12l+1 
FS•FS&SEGS<HEXS,HIGH,1> 
&SEG• <HEXs, LOW, 1l1 1 NEX 
T R 11 IF K• 54 THEN DFL 
AG • l 
IF K•55 THEN ES<PN> = FS 
1: LF•l •. GOSUB 910 : : 

GOSUB 970 •• GOTO 40 
CALL MAGNIFY<4>11 CALL 
CHAR<36,FS):: GOSUB 490 

1 1 CALL SPRITE<•l,36,F 
ORE,80,175>:: GOTO 620 
CALL CHAR(33,RPTS<"81", 
8), 36, RPTS <"0", 14) &"FF" 
, 37, "FF"&RPTS <"0", 14> , 3 
8,RPTS<"01",8>,39,RPTS< 
"80 ", 8ll:: IF LF=l THEN 

LF • 0 : : RETURN 
920 US • RPTS <"F", 16>:: CALL 

CHAR< 100, "", 101, US, 96," 
F09090F"&RPTS<"0 " ,57ll: 
: CALL COLOR<9,FORE,16l 
1 1 IF GF• 1 THEN GF • 0 1 1 

RETURN 
930 FS•" 0000000100100011010 

00101011001111000100110 
1010111100110111101111" 

940 FOR I • 0 TO 15 :: ZS=SEG 
S<Fs,Ia4+1,4l:: OS="" 

990 
HAR (8, I, 37, 2> 
NEXT I .. FOR 1=4 TO 28 

STEP 3 :: CALL VCHAR<6 
,I,33,2):: NEXT I . . GO 
SUB 460 .. GOSUB 450 .. 

J = 104 
1000 FOR I=2 TO 29 STEP 3 : 

: CALL HCHAR<6,I,J>:: 

1010 

1020 

1030 

1040 

CALL HCHAR<6,1+1,J+2>: 
: CALL HCHAR<7,I,J+ll: 
: CALL HCHAR<7,I+1,J+ 3 
):: J•J+4 .. NEXT I 
CALL HCHAR <15, 1, 49 > : : 
CALL HCHAR ( 16, 1 , 52 > : : 
CALL HCHAR <17, 1 , 55 > 
DISPLAY AT(15,1):"ANIM 
ATE 2 EDITC3 SPACES}3 
START PIC" :: DISPLAY 
AT<16,1l:"END PIC 5 - S 
PEED 6 +SPEED" 
DISPLAY AT<17,1l:"-SWI 
TCH 8 +SWITCH" 
DISPLAY AT <20, 1 >:"<I> N 
SERT PIC D<E>LETE PIC 
" ::DISPLAY AT<21,1) : 
"S<A>VE <L>OAD <C>LE 
AR ALL " 

1050 DISPLAY AT<22,1>: " <N>E 
XT GROUPC6 SPACES}(Q)U 
IT" •• RETURN 

1060 DISPLAY AT<4,7l:BE;:: 
DISPLAY AT<4,13>1E;:: 
DISPLAY AT<4,20l:SP;:: 

DISPLAY AT<4,26l:STRS 
(DL>&SEGS<"C3 SPACES>" 
,1,3-LEN<STRS<DL>>>;:: 

RETURN © 
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ence needed! Now you can learn it all! Computer 
programming...computer applications .. .compu ter 
games ...everything you ever wanted to know about 
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Archive: 
Two-Drive Backup 

for Commodore 64 

Phil ip I. Nelson. Assista nt Editor 
Getting Started 
Enter and save Archive using the 
MLX machine language entry pro­Now you can copy entire disks at misery out of backing up important 
gram published elsewhere in this disks. To speed things up, it's writ­machine language speed with this 
issue. Here's the information you ten entirely in machine language convenient backup program for the 
need:and copies only those disk sectors Commodore 64 with two 1541 disk 

which actually contain data. But be­drives. It also works on the nBW Com­
Starting address: 49152cause it loads and runs just like a modore 128 in 64 mode. Ending address: 51185 

BAS!~ program, it's easy for any­
one to use, even beginners. After you save Archive, acti­

vate it like a BASIC program by You may find this program 
typing LOAD" ARCHIVE",8 fol­

Sooner or later it's bound to hap­
valuable even if you don't own two 

lowed by RUN. (For this program, 
pen. You'll make an unconscious 

disk drives. Put your drive together 
do not use ,8,1 after the LOAD; just

error, or lightning may strike while 
with a friend's and swap several 

use ,8.) If you're already comfort­
you're resaving a program, or the 

disks during one session. Or bring it 
able using two drives, you needn't

family dog will chew a few disks for 
to a user group meeting to speed up 

read any further, since Archive 
dinner-and an important disk will 

the duplication of public domain 
prompts you at each step. Just pop a 

be utterly destroyed. If you have a 
library disks. Since 1541-format 

disk in each drive as instructed,
backup copy, of course, such acci­

disks work with other Commodore 
press the f7 special function key, 

dents aren't fatal. You take a mo­
computers, Archive running on a 

and relax while Archive does its 
ment to pat yourself on the back, 

Commodore 64 can also copy disks 
work. (If you've never used two

pull out the archive. disk, and go 
that will be used with the Commo­

drives before, see "Setting Up Your 
back to work. 

dore 128, VIC-20, Plus/4, 16, and 
System" below.) 

If you don't have a backup, it's 
4040-format PET /CBM . (Of 
course, a program written for one of 

like watching a gold ring slip off 
Archive displays your source 

the drain . In the long hours spent 
your finger and go clanking down 

these machines may not work on disk's Block Availability Map 
another. Also, Archive cannot copy (BAM) graphically on the screen, 

you have plenty of time to reflect 
reconstructing what you've lost, 

Commodore 128 CP /M disks.) updating the display as copying 
Archive has been tested suc­ proceeds. Thus, you can tell at a 

cessfully on the Commodore 128 in 
on the wisdom of archiving your 

glance how much of the dis~ is used 
64 mode with two 1541 drives. If

work on a regular basis. 
and how much has been copied. 

the new 1571 drives are truly 1541­
Archiving is one of those grim 

The number at the lower right of 
compatible, Archive will work with 

tasks that's easy to postpone. 
the screen shows the sector being 

them as well, since it uses standard 
BASIC programs (like COPY/ALL 

copied; the graphic display shows 
Commodore disk commands. How­

on your 1541 Test/Demo disk) are 
which sectors have already been 

ever, the 1571 was not available for 
slow, and may not copy machine 

copied. 
testing when this article was 

language (ML) programs or sequen­
If you want to abort the copy 

written. 
tial files. Even good single-drive 

for any reason, press the fl special 
Incidentally, Archive cannot 

backup programs keep you tied to 
function key to return to BASIC. 

duplicate commercially protected
the computer, tapping your fingers 

(When you abort the copy process, 
software. Protected disks invariably 

until it's time for the next disk 
the archive disk is incomplete andswap. 

contain deliberate errors (which may be garbled. You can reuse it 
Fast And Convenient shut down the program) or data immediately with Archive, but do 
"Archive" offers a better way: It hidden in unused sectors (which not use it for anything else without 
links two drives together to take the Archive does not copy). reformatting it as explained below.) 
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Once the copy is done, press the f3 
function key to copy another disk, 
or press fl to quit. Whenever you 
exit Archive, it clears the screen and 
reports the status of each drive. 

Quick Formatting 
Since Archive always makes a com­
plete disk copy, it formats the ar­
chive disk with a NEW command. 
Formatting renames the disk and 
erases everything it contained 

Figure 1 shows how to daisy-chain 
two drives to your computer. Con­
nect the first drive as usual, then 
plug the serial cable from the sec­
ond drive into the extra serial port 
connector on the first drive . 

When more than one disk 
drive is active, each drive must be 
given a different device number so 
the computer can tell them apart. 
The 1541 is factory-set as device 8, 
but it can also have device numbers 

OPEN 15,8,15 
PRINT#15,"M-W"CHR$(119) 

CHR$(0)CHR$(2)CHR$(32 + 9) 
CHR$(64 + 9l 

CLOSE15 

2. It's a good idea to verify the 
device number change. Put a disk 
in the drive, then type LOAD"$" ,9 
and press RETURN to load its di­
rectory. After the blinking cursor 
returns, type LIST and press RE­
TURN. If you see the directory, the 

Daisy-Chaining Two Disk Drives 

0 0 
0 


The second drive is plugged into the first drive's extra serial port connector (rear view). 

before. You'll notice that the ar­
chive disk is formatted in only a few 
seconds rather than the usual cou­
ple of minutes, and without the 
usual knocking sound. To save time 
and minimize wear on the drive, 
Archive uses a shortened NEW 
command: the equivalent of OPEN 
15,8,15," NO:filename" without a 
disk ID. 

The abbreviated NEW com­
mand works only on a disk that has 
been previously formatted. To use a 
brand new disk, you must prepare 
it first with a full NEW command: 
OPEN 15,8,15,"NO:filename,ID".The 
filename can be up to 16 characters 
long. The ID can be any two letters or 
numbers and should be unique for 
each disk. The 1541 User's Manual 
contains more information about for­
matting disks. 

Setting Up Your System 
Although the Commodore 64 has 
only one serial port connector, the 
1541 disk drive has two, letting you 
hook up more than one drive at a 
time. Since the drives are chained 
together in a series, this arrange­
ment is often called daisy-chaining. 

9-15. Archive uses device numbers 
8 and 9, reading from drive 8 and 
copying to drive 9. You must always 
put the source disk (the original) in 
the drive that's device 8 and the ar­
chive disk (the copy) in the drive 
that's device 9. 

If both of your drives are de­
vice 8, don't despair. You can easily 
change one of them to device 9. The 
change is temporary; the drive re­
verts to device 8 when you tum off 
the power. Here's the procedure: 
1. Tum on the drive that you want 
to change to device 9. Make sure the 
other drive is turned off. Now you 
can change the device number 
either by running the DISK ADDR 
CHANGE utility program on your 
1541 Test/Demo disk, or by typing 
in direct statements. 

To use DISK ADDR CHANGE, 
load the program from the 1541 
Test/Demo disk and enter RUN . 
Follow the program's instructions, 
then skip to Step 2 below. 

You can also change the device 
number by entering the following 
statements in direct mode (with no 
line numbers). Press RETURN after 
you type each line: 

change worked and you may pro­
ceed to step 3. If you get an error 
(probably ?DEVICE NOT PRE­
SENT), tum off the drive and repeat 
step 1. 
3. Turn on the other drive. This 
drive will remain device 8 (the 
source drive). Now load and run 
Archive, inserting the disks as ex­
plained in the instructions. The 
source (original) disk goes in device 
8, and the archive (copy) disk goes 
in device 9. As an additional pre­
caution, you may want to write­
protect the source disk by taping 
over the notcb in the sleeve. 

In theory you can daisy-chain 
several drives to a 64, but in fact the 
1541 doesn't enjoy sharing the seri­
al bus. The drives should always be 
turned on one at a time, not simul­
taneously (as would happen with a 
power strip). Printer interfaces that 
draw power from the 64's cassette 
port are notorious for causing disk 
errors, and other peripherals can 
affect system voltage levels even if 
they 're not turned on. Depending 
on your system, you may need to 
unplug other peripherals before 
using Archive. 
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LANGUAGE SOFTWARE 

ADA TRAINING COURSE 
Teaches you !he language of !he future. 
Comprehensive subset of language . 
Includes : editor; syntax checker, 
compiler; assembler; disassembler, 
handbook. $59.95 

ASSEMBLER/MONITOR-64 
Macro assembler and extended monitor. 
Supports all standard functions plus 
floating point constants Monitor 
supports bank switching, quick trace, 
single step, more. $39.95 

BASIC COMPILER 64 
Compiles complele BASIC language 
into either fast 6510 machine language 
and/or compact specdcodc. Supports 
overlays and many extended BASIC 
commands. $39.95 

ADA 
Training 

C LANGUAGE COMPILER 
Full compiler per Kernighan & Ritchie 
standard, but without bit fields . Includes 
powerful editor (41 K source file); co m­
piler (6510 code), library (supports many 
functions) and linker. KEW! $79.95 

FORTH-64 LANGUAGE 
Based on Forth 79 (+ parts of '83). 
Supports hires graphics and sound 
sy nthcsi zcr. Fu 11 screen cd i tor, 
programming tools, assembler, samples, 
handbook. NEW! $39.95 

MASTER-64 

Professional development package for 

serious applications. Indexed file sys­

tem, full screen & printer management, 

program mer's aid, multiprcci sion math, 

royal ty-free runtime, more. $39.95 


PASCAL-64 

Full Pascal supports graphics, sprites, 

file management, more . Supp orts 

pointers , dynamic memory man­

agement, machine language. Compiles 

to fast6510 mach ine code. $39.95 


VIDEO BASIC-64 

Add SO+ graphic, sound and utility 

commands to your prog~ams with this 

super develop ment package. Free 

distribution of RUNTIME version - no 

royalties! $59.95 


XREF-64 Basic cross-reference 

Indispcnsiblc tool for BASIC pro­

grammer. Cross-references all refer­

ences to variables, constants and line 

numbers. Sorts them into alph abetical 

order for co nvenient uses . $17.95 


{$Dh1PILE R 

ANATOMY OF C-64 In sider"s guide to 
the '64 internals . Graph ics, sou nd, l/O, 
kernal, memory maps, more. Complete 
commented ROM li stings. 300pp $19.95 

Al'\ATOMY OF 1541 DRIVE Oest 
handbook on noppy explai ns all. Many 
examples and utilities. full y commented 
1541 ROM listings. 320pp $19.95 

MACHl1'E LANGUAGE C·64 Learn 
6510 code write fast programs. Many 
samples & li stings for complete as embler, 
monitor, simul ator. 200pp Sl4.95 

GRAPHICS BOOK C-64 - best ref­
erence covers basic and advanced graphics. 
Sprites, a nima tion, Hires, Mullicolor, 
lii;htpcn , JD-graphics, lRQ, CAD, pro ­
jections, curves, more. 350pp SI 9.95 

TRICKS & TIPS FOR C-64 Col­
ection of easy-to-use techniques: ad,·anced 
graphics, improved data input, enh anced 
0/\SIC, CP/M, more . 275pp $19.95 

1541 REPAIR & MAINTENANCE 
II and book describes the disk drive hard­
ware. Includes schematics and techniques to 
keep 1541 running. 200pp St9.95 

ADVANCED ~·IACHl:\'E LAJ'\GUAGE 
Not cove red elsewhere: - video controller, 
interrupts, timers, clocks, 110, real time, 
extended O/\SIC, more. 210pp $14.95 

PRl1'TER BOOK C-64 / VIC-20 
Understand Commodore; Epson-compatible 
printers ; 1520 plotter. Packed: utilities; gra­
ph ic dump; 3D·plott; commented MPS801 
ROM li stings, more. 330pp St9.95 

PRODUCTIVITY TOOLS 

DO~C 9f lC AUTO ~~L{~ 

-'00CHARTPAK-64 
T ~= ~~:~Rf'llL f'KJTORS 

~1AKE YOUR OW:\ CHARTS... ~ ~- CHNVSLCR
Profossional quality charts and graphs instantly. 
Easy-to-use menus. 8 chart formats. Two size 
hardcopy. Acce pts data fro m Multiplan, 
CalcRcsult. Supports stati sti cal functi ons. $39.95 )'.:~ ~~~~
Also available : 
CHARTl'LOT-1520 fin e output 
to inexpensive 1520 plotter. $39.95 
CHARTl'LOT·64 unsurpassed e~ Bfi 97 ee e9 9n 
quality cha rts on most XV-plotters. $84.95 PROJCCTCO VLAR 

POWER PLAN-64 
POWER PLAN is our top-rated, full-featured Super Sp r~adshcct with Graph 
pread>heet for both your business and personal 

needs. All menu selections arc clearly displayed on 
sc reen . Ouiltin llELP sc reens guide you through 
this powerful package. Immediately make 2D or 
3D pie, bar, line and poi nt to point graphs fro m 
your sp read >heet using up to 8 windows. f-eatures 

::i.rd·, · 
1e • -. 
::~ ~ . ~ 

'.!: : ~ :\ 
~~"?.:.~ . ' 
•.r 1V• I 

}~ ~ :..~ 1 

cell protecti on and fo rmatting, spli t screen, all .~major math functi ons, 25K worksheet space, 255 ' 

rows X 63 columns. 200 page handbook. S49.95 

CADPAK-64 
DF.TAIL YOUR DESIGi"S .. .. 

Superb lightpen design too l. Exact placement 
usi ng Accu-Poinl positioning; 2 complete screens; 
draw LINEs, OOXes, CIRCLEs, ELLIPSEs; 
pattern Filling; freehand DRAW; screen COPY; 
ZOOM for detail. Two size hard -copy. Require s 
good quality li ghtpen. $49.95 



SCIEl"CE/ENGl:-IEERING ON C-64 !'EEKS & POKES - P rog ramming

In de pth intro to co mputers in science. quic kie> that will amaze you. Includes in ­

Topics: chemistry, physics, bi ology, astro­ dcplh ex planations of PEE K, POKE, USR 

nomy, electronics, others. JSOpp Sl 9.95 and othe r commands. 200pp $14.95 


CASSETTE BOOK C-64/ V IC -20 ADVE:-iTvRE GAMEWRITER's Handbook 

Comprehensive guide; many sample wo­ Step-by-step guide to designing and writing 

grams. High speed operating system-fast your own adventure games. With automated 

file loading and saving. 225pp $14.95 adventure game generator. 200pp $14.95 


IDEAS FOR USE ON C-64 Theme s: CAD BOOK for C-64/C-128 Intro­

auto expenses, cal culator, recipe file, stock duction lo computer aided design. 2D and 

li sts, diet planner, window adveni sing, JD, renection, zooming, macros. Samples 

others. Includes listings. 200pp $12.95 use·SIMON"s Basic. 250pp $19.95 


COMPILER BOOK C-64/C -128 All MORE TRICKS & TIPS Dozens of 

you need to know about compilers: how more helpful programming techniques: soft ­

they work; designing and writing your own; ware protection ; new BASIC commands; 

generating machine code. With workin g interrupts; ROM routines; the KERNAL, 

example compiler. 30000 $19.95 hardware tios . etc. 250pp $19.95 


ORDERING INFORMATION 

Optional Diskettes 
for books 

f'or your convenience , the prog rams 
contained in each of our books are available 
on diskette to save you time entering them 
from your keyboard. Specify name of book 
when ordering. S1-1.95 each 

SPECIAL FEATURE 

XPER - Software that Learns 

" "' f"W<h ,,,. 

l
; -:IJ v 1lhn9 tol 

:;!)•'IC:"---

••"f r'ISIW • 
...,h .i. thid ot 

S h j lll'l 1? 

£,:i•nSl'l' f 
-..·r-. •t ~ 1nd of 

s11,1 lin9 , 

An XP [R t.;iolic ot 1c n od 11 1'.i:ng 
on whol kind of cor l o buy 

Other Books Coming Soon!! 

TAS-64 
CHART YOUR OWN STOCKS... 

Sophisticated technical analysis chaning package 
fo r serious investor. Capture data from DJ N/RS 
or Warner Services or enter and edit your data . 7 
moving averages, 3 oscillators, trading bands, 
least squares, 5 volume indicators, relative chans, 
much more. Two size hardcopy. $84.95 

DATAMAT-64 l 
ORGANIZE YOUR DATA ... 

Powerful, easy-to-use data management package 
uses menu selections. Free fo rm design: 50 
field s/record; 2000 records/disk . Son on mul­
tiple fields in any combination. Complete selec ­
tion and formatting for printing reports. $39.95 

TEXTOMAT-64 
WORD PROCESSING ... .. 

Flexible wordprocessor displays 40 or 80 columns 
with horizontal scroll ing. Menu selections make 
TEXTOM~T easy to use . Quickly move from 
editing to formatting to merging to utilities. 
Su pports virtually aay printer. Can support 
foreign languages. $39.95 

QUICKCOPY V2.0 
PROTECT Your DATA ..• 

Backup your valuable data with the faste st di sk 
copier we've seen to date. Copies entire disk in 
2.5 minutes on two or 3.5 minutes on one 1541. 
Very useful utility. $19.95 

INVENTORY Fil.£ 

Loc•tlon 


lt•aird. ~t ._ __ _fteot"d . Qt v.., __ 


XPER is the first experr syslem fo r the C-64 and C-128 . 
Ordi nary data bases arc good for reproducing facts , but 
XPER lets you derive knowledge from a mountain of 
facts and helps you make expert dec isions Scientists, 
doctors and profess ionals arc currently using XPER in 
their research projects. 

The XPER system puts your information into a 
f.: 1101v/cdgc base. A knowledge base cconsists of a variable 
number of objects - such as trees; features - such as 
·· what ki nd of leaf docs it have?"'; and attributes - such as 
6 inch needles. After describing your knowledge base, you 
can easily enter your information using XPER's complete 
entry/maintena nce faci lities. 

Then , X PER 's very efficient searching techniques will 
guide you th rough the most complex deci sion making 
criteria. You'll also benefit from XPER's full reporting 
capabilities and case of use. $59.95 

Call now for the name of your nearest dealer 

Abacus mnnHH!il Software 

P.O. Box 7211 Grand Rapids, Michigan 49510 

For postage and handling include $4.00 per order. Foreign orders include $8.00_ per 
item. Money order and checks 1n U.S. Dollars only. Mastercard, VISA and American 
Express accepted. Michigan residents please include 4% sales tax. 

For fast service call {616) 241-5510 Telex 709-101 

For free catalog, please return this coupon to 
Abacus Software, P.0 . Box 7211, Grand Rapids, Ml 49510 

PHONE: (616) 241-5510 

Name 

Address 

City 


State Zip ________ 
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lnltlallzatlon 
Before it starts copying, Archive ini­
tializes each disk to test whether 
devices 8 and 9 are active and if 
each contains a formatted disk. The 
initialization command transfers 
information (disk name, ID, etc.) 
from the disk into the drive's mem­
ory to prepare it for handling the 
disk. 

If this step fails, it means one of 
the drives is not ready to go. Ar­
chive displays the status of both 
drives and returns you to BASIC. (If 
you forget to change one of the 
drives to device 9, Archive can't 
read its status; press RUN/STOP 
-RESTORE and proceed as ex­
plained below). Enter these lines in 
direct mode (without a line num­
ber) to retry the initialization: 

OPEN 15,8,15,"IO":CLOSE 15 
OPEN 15,9,15,'10":CLOSE 15 

When you enter each line, the 
drive motor should run and its red 
light should glow. After one or two 
seconds the red light should go off 
and stay off, and you should be able 
to run Archive. If one or both of the 
red lights blink continuously, tum 
off both drives and repeat the setup 
process. The drive makes a knock­
ing sound if you forget to insert a 
disk or try to use an unformatted 
disk for the archive. 

Is Your Drive Healthy? 
In ordinary use your drive works 
intermittently. It may spend 30 sec­
onds loading a game for you, then 
sit idle for 30 minutes while you 
play. Copying a full disk with Ar­
chive is far more demanding work, 
requiring several minutes of contin­
uous running. If one of your drives 
is misaligned, tends to overheat, or 
has other mechanical problems, 
don 't be surprised if you experience 
occasional errors. When an error 
occurs during the copy process, Ar­
chive stops copying, reports the sta­
tus of both drives, and returns to 
BASIC. 

Such errors are especially like­
ly to crop up when the source disk 

room left elsewhere. 
Archive's BAM display lets 

you observe this storage scheme. 
When the source disk contains only 
a few programs, they'll all be stored 
in middle tracks (near track 18). The 
outermost tracks (1 and 35) are 
usually the last to be used. If your 
drive consistently has trouble ac­
cessing outer tracks, it's probably 
misaligned. The same problem can 
result if the disk was formatted on a 
badly misaligned drive. 

154 1 ML Programming 
To shorten and speed up the pro­
gram, all of Archive's 21 variables 
and pointers are located in the zero 
page (lowest 256 bytes) of memory. 
Zero page machine language in­
structions run faster and use less 
memory than instructions that ref­
erence higher memory addresses. 
The computer can find what it 
needs by checking only one byte, 
rather than wading through a two­
byte address in search of the same 
information. In time-critical pro­
grams like Archive, which execute 
certain routines many thousands of 
times a minute, the microseconds 
you save can add up to a significant 
difference in running time. 

Many programmers have trou­
ble learning to handle disk files in 
machine language. For those who 
are interested, here's an outline of 
Archive's main routines. 

$0852-0863 
50864-0878 
$0879-0918 
$0919-0981 
$0982-0A32 
SOA33-0A7E 
SOA7F-OA8F 
SOA90-0AAO 
SOAA1--0AB4 
SOAB5-0AC8 
SOB94-oC42 
SOBCE-OC04 
SOC05-0C42 
SOC43-0C5C 
SOC94-0CA4 
$0CCO-OCCB 
SOCCC-OCDF 
$0CEO 
SOCE1--0CE2 
SOF04-0FOF 
SOFlO-OFlB 
SOFF3 

Initialize device 8 
Initialize device 9 
Error-report status 
Read BAM from source disk 
Display BAM and disk name 
Short NEW destination disk 
OPEN 3,8,15 command channel 
OPEN 5,9,15 command channel 
OPEN 4,8,4,"#" buffer channel 
OPEN 6,9,6,"#" buffer channel 
Subroutine-copy a block 
Read block from source disk 
Write block to archive disk 
Subroutine-initialize disk 
Subroutine-check error channel 
Suing-BAM Block Read (Ul) 
String buffer-short NEW 
String-"#" for buffer channel 
Smng-'10" to initialize 
String buffer-Block Read (Ul) 
String-Block Write (U2) 
256-byte data buffer starts here 

is nearly full. For mechanical rea- ~----------------l 
sons it's harder for the drive to ac­
cess the disk's outer area than the 
area near the middle. To make 
things easy on itself, the drive al­
ways starts storing programs in the 
middle of the disk, leaving the out­
er tracks empty until there's no 
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First the program maps the 
source disk's BAM on the screen to 
record which sectors contain data. 
Then it copies each used sector in 
turn, reading it from the source disk 
and writing it to the archive disk. 
Note that to read a disk sector, you 

should always use the Ul direct 
access command rather than B-R 
(Block Read). Likewise, the U2 
command must be used in place of 
B-W (Block Write). Despite what 
your user's guide says, the B-R and 
B-W commands are defective and 
should never be used. 

Archive: Two-Drive Backup 
Please refer to the " MLX'" orticle In this Issue 
before entering the following listing. 

49152 
49158 
49164 
49170 
49176 
49182 
49188 
49194 
49200 
49206 
49212 
49218 
49224 
49230 
49236 
49242 
49248 
49254 
49260 
49266 
49272 
49278 
49284 
49290 
49296 
49302 
49308 
49314 
49320 
49326 
49332 
49338 
49344 
49350 
49356 
49362 
49368 
49374 
49380 
49386 
49392 
49398 
49404 
49410 
49416 
49422 
49428 
49434 
49440 
49446 
49452 
49458 
49464 
49470 
49476 
49482 
49488 
49494 
49500 
49506 
49512 
49518 
49524 
49530 
49536 
49542 
49548 
49554 
49560 
49566 
49572 
49578 
49584 

:027,008,000,000,158,050,243 
:048 ,055,055 ,058, 143 ,034, l43 
:020,020,020,020,020,032,144 
:065,082,067,072,073,086,207 
:069,000,000,000,162,015,014 
1142,033,208,142,032,208,027 
:232,142,134,002,169,028,231 
1160,015,032,030,171,169,107 
:124,133,176,133,178,169,193 
:004,133,177,169,216,133,118 
1179,165,197,201,004,240,022 
:006,201,003,208,246,240,202 
:008,169,009,032,210,255,243 
1076,121,008,169,227,160,071 
:012,032,030,171,169,008,250 
:133,002,032,067,012,165,245 
:144,048,021,169,008,160,134 
:013,032,030,171,169,009,014 
:133,002,032,067,012, 165,007 
:144,048,003,076,025,009,163 
tl69,003,032,195,255 , 169,175 
:004,032,195,255,169,005,018 
:032,195,255,169,006,032,053 
1195,255,169,013,032,195,229 
:255,169 ,015,03 2,195,255,041 
1032,204,255,169,206,160,152 
:015,032,030,171,169,015,076 
1168,162,008,032,186,255,205 
:169,000,032,189,255,032,077 
1192,255,162,015,032,198,004 
:255,032,207,255,201,013,119 
1240,014,201,032,240,004,149 
1201,065,144,241,032,210,061 
:255,076,182,008 ,169,015,135 
:032,195,255,032,204,255,153 
:032,231,255,169,224,160,001 
:015,032,030,171,169,015,136 
1168,162 ,009,032, 186,255,010 
:169,000,032,189,255,032,137 
1192,255,162,015,032,198,064 
:255,032,207,255,201,013,179 
1240,014,201,032,240,004,209 
:201,065,144,241,032,210,121 
1255,076,242,008,169,015,255 
:032,195,255,032,204,255,213 
1169,013,032,210,255,162,087 
1128,108,000,003,169,087,003 
1160,013,032,030,171,169,089 
:015,168,162,008 ,032,186,091 
:255,169,000,032,189,255,170 
1032,192,255,169,013,168,105 
1162,008,032,186,255,169,094 
1001,162,224,160,012,032,135 
1189,255,032,192,255,162,123 
1015,032,201,255,162,000,221 
1189,192,012,032,210,255,196 
:232,224,013,208,245,032,010 
:204,255,162,013,032,198,182 
:255,162,000,032,207,255,235 
1157,243 ,015,232,208,247,176 
:032,204,255,162,015,032,036 
:148,012,165,167,240,003,077 
1076,121,008,169,013,032,023 
1195,255,169,015,032,195,215 
:255,169,123,160,013,032,112 
:030,171,169,018,032,210,252 
1255,162,144,189,243,015,124 
1032,210,255,232,224,164,239 
:208,245,169,013,032,210,005 
1255,169,146,160,013,032,165 
1030,171,160,000,132,006,151 
:169,004,133,165,165,176,214 
:133,251,165,177,133,252,007 



50658 1032,032,048,013,083,032,210 
49596 1133,004,032,165,012,162,184 

50124 1007,032,254,237,162,003,13149590 1165,178,133,003,165,179,237 
50664 :032,049,013,069,032,032,203 

49602 1008,169,001,133,005,165,163 
50130 1032,201,255,162,000,189,025 

50670 :050,013,067,032,032,051,227 
49608 :166,037,005,240,006,169,055 

50136 :004,015,032,210,255,232,196 
50676 :013,084,032,032,052,013,214 

49614 :046,145,251,208,004,169,005 
50142 :224,012,208,245,032,254,173 

50682 :079,032,032,053,013,082,029 
49620 :081,145,251,032,093,012,058 

50148 :237,162,004,032,198,255,092 
50688 :032,032,054,013,213,032,120 

49626 :202,208,234,032,165,012,047 
50154 1162,000,032,173,241,157,231 

50694 :032,055,013,221,032,032,135 
49632 :162,008,169,001,133,005,190 

50160 :243,015,232,208,247,032,193 
50166 1254,237;162,003,032,148,058 50700 :056,013,221,032,032,057,167 

49638 1165,166,037,005,240,006,081 50172 1012,165,167,240,003,076,147 50706 1013,221,032,049,048,013,138 
49644 :169,046,145,251,208,004,035 50178 1059,012,032,254,237,162,246 50712 :221,032,049,049,013,221,097 
49650 1169,081,145,251,032,093,245 50184 1006,032,201,255,162,001,153 50718 1032,049,050,013,221,032,171 
49656 1012,202,208,234,032,165,077 50190 1189,243,015,032,221,237,183 50724 :049,051,013,221,032,049,195 
49662 :012,162,005,169,001,133,224 50730 :052,013,221,032,049,053,206 
49668 1005,165,166,037,005,240,110 

50196 1232,208,247,189,243,015,130 
50202 1032,221,237,032,254,237,015 50736 :013,221,032,049,054,013,174 

49674 1006,169,046,145,251,208,067 50742 :000,221,032,049,055,029,184 
49680 1004,169,081,145,251,032,186 

50208 1162,005,032,201,255,162,081 
50748 :029,029,029,029,029,029,234 

49686 :093,012,202,208,234,230,233 
50214 1000,189,016,015,032,210,244 

50754 1029,029,029,029,029,029,240 
49692 1165,230,176,230,178,230,213 

50220 :255,232,224,012,208,245,196 
50760 :029,029,029,029,029,029,246 

49698 1006,165,006,201,035,176,111 
50226 1032,204,255,162,005,032,228 

50766 :029,029,029,029,029,029,252 
49704 1002,144,131,169,056,160,190 

50232 1148,012,032,204,255,104,043 
50238 1170,104,168,096,169,015,016 50772 :029,029,029,029,029,213,186 

49710 :014,032,030,171,160,144,085 50244 :168,166,002,032,186,255,109 50778 1195,195,195,195,013,221,080 
49716 1162,000,185,243,015,157,046 50250 :169,002,162,225,160,012,036 50784 :032,049,056,029,029,029,064 
49722 :207,012,232,200,224,016,181 50256 1032,189,255,032,192,255,011 50790 :029,029,029,029,029,029,020 
49728 :208,244,032,204,255,169,152 50262 1169,015,032,195,255,096,080 50796 :029,029,029,029,029,029,026 
49734 1015,168,162,009,032,186,130 50802 1029,029,029,029,029,029,032 
49740 1255,169,000,032,189,255,208 

50268 1169,000,145,003,024,165,086 
50274 1251,105,040,133,251,165,019 50808 1029,029,029,213,195,195,042 

49746 1032,192,255,162,015,032,002 50814 1195,195,195,203,032,032,210 
49752 :201,255,162,000,189,204,075 

50280 1252,105,000,133,252,024,102 
50820 :032,032,013,221,032,049,255 

49758 :012,032,210,255,232,224,035 
50286 1165,003,105,040,133,003,047 

50826 1057,029,029,029,029,029,084 
49764 :019,208,245,032,204,255,039 

50292 1165,004,105,000,133,004,015 
50832 1029,029,029,029,029,029,062 

49770 1162,015,032,148,012,165,128 
50298 1006,005,096,177,251,009,154 

50838 :029,029,029,029,029,029,06850304 1128,145,251,230,250,024,132
49776 :167,240,003,076,121,008,215 50844 :213,195,195,195,195,195,064 
49782 1169,015,032,195,255,032,048 

50310 1165,251,105,040,133,251,055 
50850 1195,203,032,032,084,082,022 

49788 :204,255,169,003,162,008,157 
50316 1165,252,105,000,133,252,023 

50856 :065,067,075,032,048,049,248 
49794 1160,015,032,186,255,169,179 

50322 1096,169,000,133,167,032;231 
50862 1013,221,032,050,048,029,055 

49800 :000,032,189,255,032,192,068 
50328 1198,255,032,207,255,201,020 

50868 :029,029,029,029,029,029,098 
49806 1255,169,005,162,009,160,134 

50334 :050,144,002,230,167,096,079 
50874 1029,029,029,029,029,029,104 

49812 1015,032,186,255,169,000,037 
50340 :230,165,166,165,189,243,042 

50880 :029,029,029,029,221,018,035 
49818 :032,189,255,032,192,255,085 

50346 1015,133,166,096,162,048,022 
50886 :065,082,067,072,073,086,131 

49824 :169,004,168,162,008,032,191 
50352 :056,233,010,144,003,232,086 

50892 1069,146,032,083,069,067,158 
49830 1186,255,169,001,162,224,139 

50358 1176,249,105,058,134,169,049 
50898 1084,079,082,032,048,048,071 

49836 1160,012,032,189,255,032,084 
50364 1133,170,096,085,049,058,011 

50904 :013,202,195,195,195,195,187 
50910 1195,195,195,195,195,195,112 

50370 1049,051,032,048,032,049,199 
50376 1056,032,048,078,048,058,00849842 :192,255,169,006,168,162,106 50916 :195,195,195,195,195,195,11850382 1032,032,032,032,032,032,14249848 :009,032,186,255,169,001,068 50922 1195,195,195,195,203,018,21150388 1032,032,032,032,032,032,14849854 1162,224,160,012,032,189,201 50928 1080,072,073,076,032,078,13950394 · 1032,032,032,032,032,035,15749860 :255,032,192,255,160,000,066 50934 1069,076,083,079,078,032,15150400 :073,048,013,013,032,032,179 
50406 1201,078,073,084,073,065,036

49866 1132,006,169,004,133,165,043 50940 1032,049,057,056,053,019,00649872 :169,001,133,249,169,124,029 
50946 1000,085,049,058,052,032,02250412 1076,073,090,073,078,071,185 
50952 1048,032,048,049,032,048,00949878 1133,176,169,004,133,177,238 

50418 1032,083,079,085,082,067,158 
50958 1048,085,050,058,054,032,08549884 :169,000,133,250,165,176,089 

50424 :069,032,068,073,083,075,136 
50430 1032,068,082,073,086,069,152

49890 :133,251,165,177,133,252,057 50964 1048,032,048,049,032,048,021
49896 1162,016,177,251,201,081,096 50970 1048,147,008,014,032,032,05150436 1046,013,000,013,032,032,140 

50442 1201,078,073,084,073,065,072
49902 1208,017,165,197,201,004,006 50976 1018,042,032,193,210,195,210
49908 :208,002,240,091,032,148,197 50982 :200,201,214,197,032,042,15650448 1076,073,090,073,078,071,22149914 1011,165,167,240,002,208,019 50988 1042,032,212,087,079,032,01650454 1032,068,069,083,084,073,17549920 1082,032,126,012,202,208,150 50994 1196,082,073,086,069,032,07650460 1078,065,084,073,079,078,22949926 1227,165,249,201,018,144,242 51000 1195,079,080,073,069,082,12250466 1032,068,082,073,086,069,18849932 1014,201,025,144,014,201,099 51006 1032,042,013,013,032,032,22650472 1046,013,000,147,080,082,15249938 1031,144,014,201,036,144,076 51012 1208,085,084,032,083,079,12750478 1069,083,083,032,070,051,17849944 1014,240,056,162,005,208,197 51018 1085,082,067,069,032,068,22150484 :032,084,079,032,067,079,16949950 1010,162,003,208,006,162,069 51024 :073,083,075,032,073,078,23850490 1080,089,032,065,078,079,22549956 :002,208,002,162,001,177,076 51030 1032,068,082,073,086,069,24050496 :084,072,069,082,044,032,19149962 1251,201,081,208,017,165,197 51036 1032,069,073,071,072,084,23750502 :070,049,032,084,079,032,16049968 :197,201,004,208,002,240,132 51042 :044,013,032,032,070,079,11250508 1081,085,073,084,046,046,23549974 1028,032,148,011,165,167,093 51048 :082,077,065,084,084,069,05350514 1046,009,146,000,013,032,07249980 :240,002,208,019,032,126,175 51054 1068,032,068,073,083,075,25350520 :032,210,069,065,068,073,09349986 1012,202,208,227,230,176,097 51060 1032,073,078,032,068,082,22549992 1230,249,165,249,201,036,178 50526 :078,071,032,194,193,205,099 51066 1073,086,069,032,078,073,02149998 1240,003,076,221,010,169,029 50532 1044,032,070,079,082,077,228 51072 1078,069,046,013,013,032,12350004 1004,032,195,255,169,006,233 50538 1065,084,084,073,078,071,049 51078 1032,208,082,069,083,083,17950010 :032,195,255,169,003,032,008 50544 1032,065,082,067,072,073,247 51084 1032,018,070,055,146,032,23750016 :195,255,169,005,032,195,179 50550 :086,069,046,000,147,142,096 51090 :070,085,078,067,084,073,091
50022 1255,032,204,255,165,167,156 50556 :008,213,195,195,195,201,107 51096 1079,078,032,075,069,089,06250028 :208,031,169,008,133,002,147 50562 1084,082,065,067,075,213,204 51102 1032,084,079,032,066,069,00850034 1032,067,012,169,009,133,024 50568 :195,195,195,195,195,195,026 51108 1071,073,078,044,013,032,21950040 1002,032,067,012,169,044,190 50574 1195,195,000,221,032,032,049 51114 :032,018,070,049,146,032,00550046 1160,013,032,030,171,165,185 50580 1032,032,032,032,032,032,084 51120 1075,069,089,032,084,079,09250052 1197,201,005,240,007,201,215 50586 :032,032,032,032,049,032,107 51126 1032,065,066,079,082,084,07850058 1004,208,246,076,121,008,033 50592 :032,032,032,032,032,032,096 51132 1032,078,079,087,032,079,06350064 1076,029,008,152,072,138,107 50598 1032,032,050,032,032,032,120 51138 1082,032,076,065,084,069,09050070 :072,165,249,032,175,012,087 50604 :032,032,032,032,032,032,108 51144 1082,046,046,046,000,147,05550076 1165,169,141,011,015,141,030 50610 :051,032,032,032,032,032,133 51150 1018,083,079,085,082,067,10850082 1023,015,141,149,007,165,150 50616 1013,221,032,032,032,049,051 51156 1069,032,068,082,073,086,11050088 1170,141,012,015,141,024,159 50622 :050,051,052,053,054,055,249 51162 1069,032,013,013,000,013,10250094 1015,141,150,007,165,250,134 50628 :056,057,048,049,050,051,251 51168 1013,018,065,082,067,072,02950100 1032,175,012,165,169,141,106 50634 :052,053,054,055,056,057,017 51174 1073,086,069,032,068,082,12850106 1014,015,141,026,015,141,026 50640 :048,049,050,051,052,053,255 51180 :073,086,069,013,013,000,23450112 :189,007,165,170,141,015,111 50646 1054,055,056,057,048,049,021
50118 :015,141,027,015,141,190,215 50652 :050,051,052,053,013,202,129 © 
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Atari Color Mixing 


This informative tutorial demon­
strates the principles of color mixing 
on Atari 400/800, XL, and XE 
computers. 

Advertisements for home comput­
ers often tout the number of differ­
ent colors that a particular machine 
can produce. But little is said about 
how these colors are generated on 
your TV or monitor screen. Know­
ing some theory behind these tech­
niques can help you produce more 
colorful graphics displays. 

Atari computers manufactured 
after early 1982 can generate 256 
color variations, based on 16 differ­
ent hues which each can have 16 
luminances (brightnesses). Ataris 
made before early 1982 can display 
only 8 luminances per hue for a 
total of 128 colors, but can be up­
graded by replacing the CTIA chip 
with a GTIA chip. Atari colors are 
represented by a number from 
0-255 using this formula: color 
number= hue number• 16 + lumi­
nance number. 

The "Atari Color Mixing" pro­
gram listed below demonstrates ad­
ditive color mixing and lets you try 
your hand at subtractive color mix­
ing as well . We'll explain these 
terms in detail in a moment. For 
now, enter and save Color Mixing, 
then run. it. The program is quite 
simple and contains all the instruc­
tions you need. Just follow the 
prompts and refer to the rest of this 
article for additional information. 

The colors may look better if 
you adjust your TV's brightness 
control somewhat higher than usu­
al. The exact hues may also vary 
depending on the tint setting. Ad­
just the tint for good green and red, 

Kori E. Wiegers 

and the other colors should be pret­
ty close. 

Additive Color Mixing 
As every child discovers when 
painting with watercolors, the three 
primary colors-red, green, and 
blue-can be added together in 
various combinations to make 
many different colors. Thus, red, 
green, and blue are known as the 
additive primary colors. 

When primary colors are com­
bined, new colors appear. White 
light is a balanced combination of 
red, green, and blue light. Equal 
intensities of blue and green light 
produce a greenish-blue color 
called cyan. Red and blue light mix 
to create magenta, a reddish-purple. 
And, believe it or not, mixing red 
and green light together produces 
yellow. Many more colors can be 
produced if the primaries are of dif­
ferent intensities. For instance, 
combining a given intensity of 
green with twice that intensity of 
red is equivalent to yellow plus red, 
or orange. 

Additive color mixing works 
with pigments as well as lights. 
However, pigment mixing often re­
sults in different colors than those 
described above. For example, mix­
ing red and green paints usually 
produces brown, not yellow. 

In fact, the brown color really 
is a yellow. But red and green pig­
ments usually have far less intensi­
ty than red and green lights. 
Besides having a particular hue 
(light frequency), a color can have 
different levels of luminance (inten­
sity). The effect we usually call color 
is actually the combined effects of 
hue and luminance. Because red 
and green pigments are quite dark 

(have little luminance), m1xmg 
them together produces the dark 
yellow we commonly call brown. 

A color TV or monitor creates 
different colors by the additive pro­
cess using colored light sources. 
The screens of color TV tubes con­
tain thousands of tiny red, green, 
and blue dots (phosphors) which 
glow when struck by electrons from 
a gun at the back of the tube. If you 
examine a color screen with a mag­
nifying glass, you'll see individual 
red, green, and blue phosphors. At 
normal viewing distances the col­
ored dots merge together and create 
additive colors. For instance, adja­
cent red and blue dots look like 
magenta. When no phosphors are 
lit, the result is black. 

Subtractive Color Mixing 
Recall that if red and blue lights are 
combined, the resulting color is ma­
genta. There's also another way to 
produce magenta-you can shine 
white light through a magenta­
colored filter . White light contains 
all the primary colors, but the filter 
absorbs the green light, allowing 
only the red and blue light to pass. 
In other words, a magenta filter 
subtracts or blocks out green light. If 
you place a green filter and a ma­
genta filter in front of a white light 
source, all light should be blocked 
out: The green filter blocks red and 
blue, and the magenta filter blocks 
green. The final result is black. For 
this reason, green and magenta are 
termed complementary colors (ma­
genta is also sometimes called mi­
nus green). 

Similar logic applies to the oth­
er primary colors: A cyan (blue + 
green) filter subtracts red light, and 
a yellow (red + green) filter sub­
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letter S, and press retype twice, fol­
lowed by RETURN. If you like, 
LIST 100 to verify the correction. 

To edit the same line with 
Mouser, you would LIST the line, 
click the mouse button and drag the 
cursor to the l, and release the 
mouse button . After this, follow the 
same editing procedure. 

Mouse Moves 
You can also use escape mode to 
grab pieces of program lines. Mou­
ser is especially adept at this, since 
movement is so easy and quick. Just 
keep in mind that when the mouse 
button is down no characters are 
added to the buffer. 

To copy a line, first LIST it. 
Then enter the number for the new 
line you want to create, click the 
mouse button and drag the escape 
mode cursor to just beyond the 
original line number, and release 
the button. Copy the line by press­
ing the right-arrow key until you 
reach the last character, and then 
press RETURN. 

Inserting is another useful 
technique. LIST the line first, then 

mouser (click and drag the escape 
mode cursor) to the beginning of 
the line number. Release the mouse 
button and right-arrow across the 
line until you reach the point where 
you want to insert characters. Press 
the mouse button and mouser to a 
blank line on the screen, then re­
lease the button and type the insert 
characters. Click and drag up to the 
listed line again, release the button, 
and right-arrow to the end. After 
making any changes, don' t forget to 
press the RETURN key to enter 
them. 

Mousor For Apple lie 
Please refer to "COMPUTEl's Guide to Typing In 
Programs" before entertng this listing. 

10  IF PEEK (191 a 256> = 76 T 
HEN GOSUB 40: GOSUB 501 GO 
TO 30 

AC 20 GOSUB 50: GOSUB 40 
2E 30 FOR I 11 TO 207: READ A:2 

POKE 1 + 768,Aa NEXT 1 CA 
LL 7681 END 

69 40  FOR I = 0 TO 10: READ A: P 
CKE 1 + 768,Aa NEXT 1 RETU 
RN 

13 50  FOR I = 0 TO 10: READ As N 
EXT t RETURN 

E7 61!1 DATA 216,169,67,141,50,190 
70 DATA 169,3,141,51,190 

BE 80 
71 90 
F7 100 

77 110 
7C 120 
EA 130 
IF 140 
4C 150 
12 160 

EF 170 
'2 180 
06 190 
66 200 
'1 210 
28 220 
H 230 
FC 240 
FB 250 
6A 260 

82 270 
14 280 
'C 291!1 

E' 300 
310 

Al 320 
41 330 
DA 340 
'F 350 

82 360 
fl 370 
C7 380 
IF 390 
C9 400 
61 410 
1' 420 

DATA 
DATA 

DATA 
2 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
96 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
50 
DATA 
DATA 
DATA 
04 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
9 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

169,67,133,56,169,3 
133, 57, 32, 234, 3 
120, 162, 196, 160, 64, 3 

28, 196, 169,0, 141, 120 
4,141,120,5,141,248 
5,169,8,141,248,4 
169,0, 162, 196, 160,64 
32, 176, 196, 169, 1, 162 
196, 32, 176, 196, 162, 1 

32, 132, 196, 169, 1, 162 
196, 160,64,32,61, 196 
88,96,145,40,32,76 
204,44,99, 192, 16,8 
32,112,204,16,246,76 
37, 253, 218, 90, 72, 169 
4,141,124,4,141,252 
4, 32, 187, 3, 32, 195 
3,44,99,192,16,9 
104,32, 179, 195, 122,2 

76,69,3,173,124,4 
240,7,201,8,144,25 
162, 156,44, 162, 136, 1 

32,179,195,138,32,88 
205,32,195,3,72,169 
4,141,124,4,32,187 
3,173,252,4,240,7 
201, 8, 144, 25, 162, 138 
44,162,159,104,32,17 

195, 138,32,88,205,32 
195,3,72,169,4,141 
252, 4, 32, 187, 3, 76 
102,3, 162, 196, 160,64 
32, 107, 196,96,32,29 
204,72,41,128,73,171 
32,179,195,11!14,96 © 

Commodore 64 Headliner  
Create attention-getting headl ines 
and titles with this oversized alphabet 
for the Commodore 64. 

Nearly every program uses titles or 
headlines of some sort, and you 
ordinarily want titles to look as im­
pressive as possible. But the stan­
dard Commodore character set 
doesn' t permit much variety. You 
can use different character colors or 
print in reverse video, but the let­
ters are still pretty small . "Commo­
dore 64 Headliner" lets you create 
truly striking titles and headlines 
with an alphabet that's four times 
bigger than normal. 

Enter and save Headliner from 
the listing below, then run it. After 
a short pause to form the new char-

Robert F Lambiase 

acters, the program prints the al­
phabet in giant, quadruple-size 
characters. The letters can be any 
color, and the standard-size alpha­
bet is available, too. The only thing 
you give up are reverse video char­
acters, since Headliner redefines 
them as large characters. 

Using Headliner 
Headliner is easy to incorporate in 
your own programs. The first step is 
to include lines 100-350 (they can 
be renumbered, of course) to create 
the new character set. The program 
begins storing the new character 
definitions at memory location 
12288. The statement POKE 
53272,29 (see line 240) tells the 
computer to look at this memory 
area for character definition data. 
Use POKE 53272,21 to switch back 

to normal characters. 

After defining the new charac­
ters, Headliner prints the expanded 
alphabet (lines 400-405) and a title 
(lines 410-430). Whenever a string 
of large characters is to be printed, 
the characters are defined as a 
string (X$). Then two important 
variables (SL and CC) are defined. 
Finally, the statement GOSUB 500 
calls the subroutine that puts the 
big characters on the screen. The 
subroutine analyzes each character 
in X$; if it is not a space character, 
its pattern is POKEd into screen 
memory. 

The variable SL sets the posi­
tion of the large characters on your 
screen. The 64's screen is divided 
into 25 rows and 40 columns, giv­
ing a total of 1,000 different loca­
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tions. Each screen memory location 
has a different address, and they 
are numbered in order, beginning 
at the upper-left comer of the 
screen. The upper-left screen posi­
tion is location 1024; the next loca­
tion to the right is 1025, and so on. 
Color memory is a second 1,000­
byte memory area that corresponds 
to screen memory. By POKEing the 
right number into color memory, 
you can control the color of any 
screen memory location. Your Com­
modore 64 User's Guide has maps 
that show the numbers for every 
screen memory and color memory 
location, as well as a list of all the 
color numbers. 

To place large characters on 
the screen, find the location you 
want using the screen memory map 
in your user's guide, then set SL to 
that value. The upper-left corner of 
the first large character appears at 
the location defined by SL, and the 
others follow in order. For example, 
to start printing large characters at 
the upper-left comer of the screen, 
use the statement SL= 10211. 

Note that the title above the 
alphabet uses a large character to 
begin a line of standard characters, 
somewhat like a super-capital let­
ter. Line 420 of the program sets the 
computer to start printing again at 
the next location after the last ex­
panded character. 

Pick Your Colors 
The variable CC sets the color of 
the large characters using the color 
numbers listed in your user's guide. 
Line 410 of Headliner uses the 
statement CC=3 to print in cyan. 
Use the statement CC= 1 to print in 
white, and so on. 

There may be times when you 
want to print large characters in the 
current character color. Line 400 of 
Headliner does this with the state­

ment CC=PEEK(646). Location 
646 always contains the current 
colo,r number for PRINTing 
characters. 

The 64 actually has two alter­
nate character sets: One is used in 
uppercase/graphics mode, and the 
other is used in lowercase/upper­
case mode. You can switch from 
one mode to another by pressing 
SHIFf-COMMODORE. Since Head­
liner works only in uppercase/ 
graphics mode, you should disable 
the SHIFT-COMMODORE key 
combination to prevent the user 
from accidentally destroying the 
display. To do this, insert PRINT 
CHR$(8) at the beginning of your 
program. When the program ends, 
type PRINT CHR$(9) to restore 
things to normal. 

Bulldlng Giant Characters 
Each large character is actually four 
redefined characters placed togeth­
er. (To see this more clearly, type 
POKE 53272,21 and press RE­
TURN after the program has run.) 
The standard Commodore 64 char­
acter set contains 256 characters, 
numbered from 0-255. Characters 
0-127 are the "normal" characters 
and characters 128-255 are the 
same characters in reverse video. 
Since each character definition 
takes eight bytes, a full set of char­
acter definitions requires 2,048 
(8•256) bytes. 

The first step in redefining 
characters is to copy the standard 
character set from ROM (Read Only 
Memory) into RAM (Random Ac­
cess Memory) where it can be al­
tered, The program does this in 
lines 200-240. The new character 
set begins at location 12288. Since 
we only want characters 0-127 
from the standard set, only those 
character definitions are copied. 

Next the program POKEs the 
expanded character definitions into 
the memory area that would other­
wise store reverse video character 
data (see lines 300-350). The bit 
pattern of each standard character 
is mapped into a four-character­
sized memory area, using conver­
sion values stored in the T() array. 

Since each large character defi­
nition takes four times the memory 
of a standard definition, we have 
room for a maximum of 32 (128/4) 
expanded definitions . That ' s 

enough for 26 letters, but not 
enough space to hold ten numeral 
definitions, too. However, you 
could squeeze in six more charac­
ters-perhaps punctuation or other 
symbols. 

By sacrificing all the standard 
characters, you can get as many as 
64 large characters-but remember 
to define a space character so you 
can still clear the screen. The Com­
modore 64 Programmer's Reference 
Guide contains much more infor­
mation about using redefined 
characters. 

Headliner 
Please refer to " COMPUTEl's Gulde to Typing 
In Programs" before entering this listing. 

100 	DIMT(l5):POKE53281,0:POKE5 
3280,0:PRINTCHR$(8):G=5427 
2 :rem 24 

110 	POKE646,l:FORJ=0T015:READT 
(J) :NEXT : rem 93 

120 	DATA 0,3,12,15,48,51,G0,63 
,192,195,204,207,240,243,2 
52,255 :rem 220 

200 	 PRINTCHR$(147)TAB(l25)•oow 
NLOADING THE CHARACTER SET 
":G=53248:GN=l2288:rem 118 

220 	POKE 56333,127:POKE1,5l:FO 
R Q=0T01023:POKEGN+Q,PEEK( 
G+Q):NEXT :rem 89 

240 	POKE1,55:POKE56333,129:POK 
E53272,29 :rem 196 

300 	PRINTCHR$(147)TAB(l25)"FOR 
MING THE LARGE CHARACTERS• 
:POKE13312,0 :rem 15 

320 	FORR=0T0212STEP8:Bl=l2288+ 
R:B2=13312+4*R :rem 19 

330 	FORI=0T04STEP4:FORK=0T03:J 
=PEEK(Bl+K+I):N=B2+2*(K+I) 
+l :rem 233 

340 	Xl=T((JAND240)/16):X2=T(JA 
ND15) :rem 197 

350 	POKEN,Xl:POKEN+l,Xl:POKEN+ 
16,X2:POKEN+l7,X2:NEXTK,I, 
R :rem 72 

360 PRINTCHR$(147) :rem 20 
400 X$="ABCDEFGHIJKLM•:SL=l270 

:CC=PEEK(646):GOSUB 500 
:rem 110 

405 X$="NOPQRSTlNWXYZ":SL=l350 
:CC=PEEK(646):GOSUB500 

:rem 27 
410 X$="H":SL=ll58:CC=3:GOSUB 

(SPACE) 500 : rem 62 
420 NS=SL+40:POKE210,INT(NS/25 

6):POKE~8 AND 255 
:rem 179 

430 POKE646,7:PRINT"EADLINER": 
FORJ=lT010:PRINT:NEXT:END 

:rem 70 
500 	FORP=lTOLEN(X$):Ls(ASC(MID 

$(X$,P,l))-64)*4+128:IFL=0 
THEN550 :rem 111 

530 	POKESL+G,CC:POKESL+l+G,CC: 
POKESL+40+G,CC:POKESL+4l+G 
,CC :rem 137 

540 	POKESL,L:POKESL+l,L+2:POKE 
SL+40,L+l:POKESL+41,L+3 

:rem 241 
550 SL=SL+2:NEXT:RETURN :rem 5 

~ 
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Using The Commodore 

USR Function 


Keith R. Bergerstock 

59626. The POKEs set up the rou­ computer must use two adjacentThe USR function provides a conven­
tine's address for USR. This method locations to store addresses likeient way for BASIC programs to call 
looks cumbersome, but the POKEs 59626. Program 1 stores the high machine language subroutines-and 
are needed only once. Afterward byte of the address in the variable 

ment. Although this article is oriented 
it's more versatile than the SYS state­

you can call the scrolling routine HI% and the low byte in LO. 
whenever you like, just by entering Line 20 POKEs LO and HI%toward the Commodore 64, the gener­
A=USR(O). Program 1 below con­ into vector locations 785 and 786.al principles apply to all Commodore 
tains a formula that automatically You must always put the target ad­computers. A demonstration program 
performs the correct POKEs to pre­ dress in these locations before using shows how to add five new functions 
pare any address for USR. USR. The rest of Program 1 POKEs 

Like PEEK and other BASIC 
to Commodore 64 BASIC. 

the ML into the computer's memo­
functions, USR must be followed ry. To use this technique in your 
by a value in parentheses. How­ own programs, just duplicate the It's often overlooked, but the USR 
ever, in the simplest case (when method shown in Program 1.function is a powerful and conven­
you just want to jump to an ML If you get an ?ILLEGALient tool for accessing machine lan­
routine), the value and the preced­ QUANTITY error message when guage (ML) routines from BASIC. 
ing variable name are both irrele­ experimenting with USR, it proba­In its simplest form, USR works just 
vant: You get the same result with bly means that you forgot to put alike the more familiar SYS com­
A=USR(XYZ) or GG=USR(123456 vector address in 785-786. Whenmand. SYS makes the computer 
78) . You can even use PRINT you tum the computer on, the vec­halt BASIC program execution and 
USR(X), though that usually prints tor in 785-786 points to 45640, thejump to an ML routine at a specified 
something on the screen. BASIC routine that prints thataddress. When the ML routine is 

message.done, BASIC resumes what it was 
USR works virtually the same Parameter Passingdoing. SYS lets you jump anywhere 

on all Commodore computers; the in the computer's memory, to a sys­ The real value of USR lies in its only difference is the location of thetem routine stored in Read Only ability to pass parameters (values) USR vector. You'll find it at loca­Memory (ROM) or a user-written back and forth between BASIC and tions 1-2 on the VIC-20 andML program stored in free memory. machine language. To see how this 812-813 on the CommodoreTo see an example on the works, type in and save Programs 1 Plus/4 and 16. The other vectors Commodore 64, move the cursor to and 2 below. Then run Program 1; mentioned below also are located a blank line somewhere near the it puts a short, multipurpose ML in different places on variousmiddle of the screen, type SYS program in memory and sets up the machines . 59626, and press RETURN. SYS USR address vector (a pair of memo­
59626 jumps to the computer's ry locations that point to the ML Using USRROM scrolling routine: The screen routine).
scrolls up and the blinking cursor Program 1 provides five handy 
reappears. 

The variable SA in line 10 de­
functions which you select by in­

Although USR requires a little 
fines the starting address of the ML 

serting a number from 0-4 in the 
preparation, it's much easier to use 

routine. This ML program is re­
parentheses after USR. For an illus­

after the preparation is done. Let's 
locatable, so you can put it else­

tration, plug a joystick in port 2, 
call the same scrolling routine with 

where if you like. For instance, to 
then load and run Program 2 after 

USR. Type the following line in 
put the routine at 49152, change 

running Program 1 to install the 
direct mode (without a line num­

line 10 so that SA= 49152 and re­
ML. As you move the joystick, the 

ber) and press RETURN. 
run Program 1. 

program prints the joystick direc­
POKE 785,234: POKE 786,232: 

The rest of line 10 converts the 
tions on the screen. To exit the pro­

A = USR(O) 
address into low byte/high byte for­

gram, press the fire button. 
The screen scrolls upward, just 

mat for the USR vector. Since 255 is 
the largest number any single Line 50 of Program 2 does the 

as it did when you typed SYS memory location can hold, the important work. The statement 
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JV= USR(3) calls the ML routine 
and selects function 3 (read joy­
stick). Each time the ML routine 
performs this function, it gives the 
variable JV a numeric value repre­
senting the joystick position . JV is 0 
when the joystick is centered, 9 
when the fire button is pressed, and 
so on. 

Note that Program 2 passes 
information in both directions. The 
value in parentheses-USR(3)­
sends information to the ML rou­
tine (telling it to perform function 
3). And the ML routine passes other 
information back in the form of a 
variable OV). 

The other four functions work 
in similar fashion. Function 4 re­
turns the size of the BASIC program 
currently in memory. Whenever 
you want to know your program 
size, use the statements A= USR(4): 
PRINT A. Function 2 changes the 
screen background and border col­
ors. To activate this function, use 
A= USR(C. 256 +2), replacing C 
with the number of the screen color 
you want (your 64 User's Guide lists 
the color numbers). 

Function 1 reads the Y and N 
keys, returning the value of 1 when 
Y is pressed, and 2 when N is 
pressed. The ML routine waits until 
you press Y or N, ignoring all other 
keys. This function is useful in the 
common case where a program asks 
the user a Yes/No question. Com­
bining USR with ON-GOTO or ON­
GOSUB is a very efficient technique. 
For instance,. type in and run the 
following program (make sure the 
ML routine is in memory): 

10 PRINT"ENTER Y/N":ON USR(l) 
GOSUB 100,200 

20 GOTO 10 
100 PRINT"YES":RETURN 
200 PRINT''NO'':RETURN 

Function 0 is similar to Function 
1, but reads the eight special function 
keys. Enter and run this program to 
see how it works: 

10 A= USR(O) 

20 PRINT A: GOTO 10 


In this case USR returns a num­
ber from 1-8 in the variable A. (But 
note that the numbers returned don't 
correspond directly to the function 
key numbers. Keys fl, f3, f5, and f7 
return values 1-4 respectively, while 
the shifted keys, f2, f4, f6, and f8, 
return values 5- 8.) In your own pro­

grams, of course, you can use any 
variable name you like; this function 
could also be used with ON-GOTO 
or ON-GOSUB to select as many as 
eight different options. 

The Facts About FAC 1 
If you simply want to use the new 
functions provided by Program 1, 
you needn't read any further. If 
you're ready to write your own ML 
routines for USR, here are a few 
additional tips. First, when you 
pass a value from BASIC, the value 
is converted into a different number 
format (floating point) and placed 
in the computer's fl oating poin t ac­
cumulator (locations 98-101). 

The floating point accumula­
tor-usually called FACI to distin­
guish it from the secondary 
accumulator-is a special number­
processing area used internally for 
many purposes. Since floating 
point numbers are quite difficult to 
handle, it's helpful to convert the 
floating point value into an integer 
(whole number) before using it in 
your ML routine. Fortunately, the 
64 has built-in routines to convert 
floating point numbers to integers 
and vice versa. These routines can 
be accessed directly with JSR, or 
indirectly through the vectors in lo­
cations 3-4 and 5-6. 

The routine at location 45482 
($B1AA) converts a floating point 
number in FACl to an integer. Use 
this routine when passing a value 
from BASIC to ML. At the point 
where you want to retrieve the 
passed value, use JSR $B1AA to do 
the conversion. The computer re­
turns the low byte of the integer in 
the Y register and the high byte in 
the A register. If you'd rather use 
the vector, use LDA #$4C: STA 
$02: JSR $0002. 

Passing a value from ML back 
to BASIC often requires the oppo­
site conversion. The routine at 
45969 ($B391) converts an integer 
to floating point format and stores 
the result in FACl. At the point 
where you want to return to BASIC, 
load the low byte of your integer 
value in the Y register and the high 
byte in A. Then call the integer-to­
floating point conversion routine 
with JSR $8391: RTS (you can also 
compress these two instructions 
into JMP $B391). The value is con­
verted and stored in FACl, and 

RTS returns you to BASIC. If you 
prefer to use the vector, JMP 
($0005) accomplishes the same 
thing. 

Like other vectors, the vectors 
at 3-4 and 5- 6 will presumably be 
safe to use even if the actual ROM 
addresses of the routines change 
after a ROM update. However, 
there's one danger in using them. 
Since BASIC never uses locations 
2-6, many ML programmers use 
them as free zero page space. If 
your routine jumps through these 
vectors after some other ML pro­
gram overwrites them, it may send 
the computer into never-never 
land. 

Program 1: USR Loader For 
Commodore 64 

10 SA=53088:HI %=SA/ 256: LO=SA-H 
I%*256 :rem 23 

20 POKE785,LO:POKE786, HI%:CK=0 
:rem 33 

30 READO: IFQ>-1 THENPOKESA,Q :.SA 
=SA+l :CK=CK+Q:GOT030 

:rem 213 
40 IFCK=l4485THENPRI NT "OK" : NEW 

:rem 130 
50 PRINT"ERROR IN DATA STATEME 

NTS" :rem 121 
60 DATA 169,0,133,198, 169,76, l 

33,2,32,2,0,132,2 :rem 254 
61 DATA 192,0,240, 19,192,1,240 

,35,192,2,240,50 :rem 197 
62 DATA 192,3,240,71,192,4,240 

,54,108,0,3,32,228 :rem 43 
63 DATA 255,201,133,144,249,20 

1,141,176,245,56 :rem 218 
64 DATA 233,132,168,169,0,108, 

5,0,32,228,255,201 :rem 51 
65 DATA 89,240,8,201,78,208,24 

5,160,2,208,236 :rem 177 
66 DATA 160,1,208,232,141,32,2 

08,141,33,208 :rem 54 
67 DATA 169,0,168,108,5,0,56,1 

65,45,229,43,168 :rem 235 
68 DATA 165,46,229,44,108,5,0, 

173,0,220,73,31 :rem 162 
69 DATA 41,31,168,201,3,144,12 

,136,201,8, 144,7 :rem 204 
70 DATA 136,201,16,144,2,160,9 

,169,0,108,5,0,-1 :rem 236 

Program 2: Joystick Demo 
For Commodore 64 

10 DATA NONE,UP,DOWN,LEFT,UP / L 
EFT :rem 98 

20 DATA DOWN/LEFT,RIGHT, UP/ RIG 
HT :rem 54 

30 DATA DOWN/RIGHT,FIRE BUTTON 
:rem 144 

40 PRINTCHR$(147):FORJ=0T09:RE 
ADA$(J):SP$=SP$+CHR$(32):NE 
XT :rem 73 

50 JV=USR(3):PRINTCHR$(19)JV,A 
$(JV)SP$ :rem 44 

60 IFJV=9THENE=E+l :rem 93 
70 IFE<20THEN50 :rem 109 

© 
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Sound And Music 

On The Commodore 128 


Part l 


The Commodore 128's advanced 
BASIC makes it easy and fun to create 
music or sound effects. Part 1 of this 
two-part series shows how to use the 
VOL, TEMPO, and ENVEWPE state­
ments. Part 2 explores the FILTER, 
SOUND, and PLAY commands and 
includes three short tut orial 
programs. 

If you've heard much about the 
new Commodore 128, you proba­
bly know that it contains a very 
powerful music maker: the SID 
(Sound Interface Device) chip, ex­
actly as found in the Commodore 
64 and still the best sound chip in 
any personal computer. The SID 
chip provides three independent 
voices (tone generators) for playing 
up to three notes at once, and four 
different waveforms to simulate 
virtually any sound. 

Although both computers use 
the SID chip, the comparison ends 
there. Since Commodore 64 BASIC 
has no sound commands, even sim­
ple 64 sound effects require several 
POKE statements. The 128's BASIC 
eliminates the POKEs by adding six 
new music and sound commands: 
PLAY, SOUND, VOL, TEMPO, 
ENVELOPE, and FILTER. 

Slmpllclty And Power 
The PLAY command is both pow­
erful and easy to use. If you have 
access to a 128, type in and run the 

Ph il ip I. Nelson. Assistant Editor 

following one-line program. (The 
spaces make the statement more 
readable, but are not necessary.) 

100 PLAY "C D E F G F E D C" 

The 128 plays nine notes, go­
ing up the scale and down again. It 
would take a lot more work to play 
the same nine notes on the 64­
you' d need at least three prelimi­
nary POKEs (to set the volume and 
sound envelope), plus four POKEs 
for each note (one to turn on the 
voice, two to set the pitch, and one 
to turn off the voice). 

Interestingly, you can control 
the SID chip in 128 mode with the 
same POKEs as on the 64. That's 
usually a waste of time, since the 
128's BASIC commands are more 
convenient than POKEs. However, 
128 BASIC has certain limitations 
(SOUND statements can't use ring 
modulation or synchronization, for 
example) . If you already know 
sound programming on the 64, you 
may still find uses for old-fashioned 
64 programming techniques. 

The PLAY command is so ver­
satile that it's almost a mini­
language in itself. In addition to 
playing notes, you can insert rests, 
change octaves, choose any of ten 
different instrument voices, use fil­
tering, and even play multivoice 
music. This month we'll stick to 
simple PLAY statements and exam­
ine the VOL, TEMPO, and ENVE­
LOPE commands in detail. In Part 
2, we'll look at the FILTER and 
SOUND commands and more ad­
vanced uses of PLAY. 

VOL Means Volume 
The 128's VOL command affects all 
three voices at once and accepts 
values from 0 (silence) to 15 (maxi­
mum). Add the following line to the 
example program and run it again: 

10 VOL 15 

Since the song plays at the 
same volume, it seems VOL had no 
effect. In fact, VOL just duplicated 
the default volume setting that 
PLAY uses when no volurp.e is 
specified. When you turn on the 
128, it establishes several music 
and sound settings (parameters) in 
advance . For instance, the PLAY 
statement above plays the notes at 
maximum volume with a sound en­
velope and waveform that simulate 
a piano. Other default sound pa­
rameters, too, remain in effect until 
you change them. 

In many cases you can set the 
volume at the beginning of a pro­
gram and leave it alone. However, 
gradual changes in volume can add 
to the dynamics of a song. Since 
drastic volume changes make the 
SID chip "pop," don't use VOL to 
tum individual notes on and off. 
(To hear the pop, tum up the vol­
ume on your monitor or TV set, 
enter the following line without a 
line number, and press RETURN: 
VOL 15:VOL O:VOL 15.) 

Unlike PLAY statements, 
SOUND statements (to be dis­
cussed in Part 2) default to a vol­
ume of 0. Before using SOUND you 
must always use VOL to set the 
volume to some nonzero value. 
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TEMPO 
TEMPO is another command that 
affects all voices equally, setting the 
speed at which a song plays. TEM­
PO is followed by one number in 
the range 0-255. The default tempo 
setting is 15, a pedestrian speed. 
Add the following line to the ex­
ample program and run it again: 

20 TEMPO 50 

At a tempo of 50, the song 
plays much faster. Try several dif­
ferent TEMPO values in line 20 . As 
you'll find, the highest tempos are 
exceedingly fast-too speedy for 
playing whole songs, but handy for 
simulating trills and grace notes. 
Change the TEMPO value back to 
15 when you're done experiment­
ing with line 20. 

Don ' t confuse tempo-the 
overall speed of the music-with 
the individual duration of each note 
(quarter note, sixteenth, etc.). In 
conventional music a quarter note 
lasts one "beat," an eighth note 
lasts one-half beat, and so on . Tem­
po defines how many beats are 
played in a minute. At faster tem­
pos every note plays faster, but 
quarter notes still last twice as long 
as eighth notes The default note 
duration for PLAY is a quarter note. 

A Bullt-ln Orchestra 
The ENVELOPE command is more 
versatile than VOL or TEMPO. It is 
used to create customized instru­
ment sounds for your songs. ENVE­
LOPE takes the following general 
form : 

ENVELOPE i, a, d, s, r, w, p 

In the above example, i stands 
for the instrument number, a for the 
attack rate, d for decay rate, s for 
sustain rate, r for release rate, w for 
waveform, and p for pulsewidth. 
Naturally, in a program these let­
ters are replaced with appropriate 
numbers. 

The first number in an ENVE­
LOPE statement chooses one of the 
128's instrument voices. There are 
ten predefined instruments, num­
bered 0-9 as shown here: 

Instrument ENVELOPE# 

Piano 0 
Accordion 1 
Calliope 2 
Drum 3 
Flute 4 
Guitar 5 

Harpsichord 6 
Organ 7 
Trumpet 8 
Xylophone 9 

Since PLAY commands use the 
same instrument numbers, you 'll 
want to become familiar with this 
list. To pick an instrument within 
PLAY, add a T (for tune) followed 
by the desired instrument number. 
For instance, PLAY ''TS C D T3 E F" 
selects instrument 5 (guitar) and 
plays notes C and D, then selects 
instrument 3 (drum) and plays 
notes E and F. The same numbering 
scheme identifies customized in­
struments, as you' ll see in a mo­
ment. The default instrument for 
PLAY statements is instrument 0 
(piano); if you don 't specify an in­
strument, PLAY always produces a 
piano sound. 

Sound Envelopes 
To create new instrument sounds, 
you'll need to learn about sound 
envelopes and waveforms. Every 
natural sound has a distinctive en­
velope or sound pattern. Consider 
the difference between a snare 
drum and a violin. Drum sounds 
begin and end very sharply. The 
drumhead starts vibrating the in­
stant you strike it, and fades quick­
ly. Violin sounds start out more 
softly, as the string gradually picks 
up vibrations from the bow, and 
fade softly as the v ibration 
dissipates. 

The 128 defines different 
sound envelopes in terms of four 
values: attack, decay, sustain, and 
release (ADSR). The attack value 
defines how quickly the sound rises 
from silence to its peak volume. 
Decay defines how quickly the 
sound fades from peak volume to 
the volume at which it will be sus­
tained (held). Su stain sets the vol­
ume level for the sound's main 
duration . Release defines how 
quickly the sound fades from its 
sustained volume back to silence 
again. Figure 1 illustrates a typical 
sound envelope. 

In ENVELOPE statements, the 
four numbers after the instrument 
number define the ADSR envelope. 
ADSR numbers can range from 
0-15. 

Waveforms 
ENVELOPE also lets you pick dif­
ferent waveforms. Each of the SID 

chip's three voices can produce four 
different waveforms, diagrammed 
in Figure 2. The triangle waveform 
(used for the flute, instrument 4) is 
soft and rich. The sawtooth wave 
(used for the guitar, instrument 5) 
creates a louder, harsher sound. 

The pulse waveform (used for 
the organ, instrument 7) is the most 
versatile of all. It's louder than the 
triangle wave and can be adjusted 
to make sounds that are rich and 
full or thin and faint. The noise 
waveform (used for the drum, in­
strument 3) is a random mish-mash 
of frequencies that make a hissing 
or rushing sound. ENVELOPE uses 
the following waveform numbers: 

Number Waveform 
0 Triangle 
1 Sawtooth 
2 Pulse 
3 Noise 
4 Ring Modulation 

Ring modulation is a special 
effect, different from the other 
waveforms. The SID chip creates 
ring modulation by combining the 
frequencies of two voices into one 
complex sound. Note that ENVE­
LOPE cannot use synchronization, 
another SID effect familiar to 64 
programmers. 

Finally, ENVELOPE lets you 
choose different pulsewidth values 
for the pulse waveform (2). The 
pulsewidth number can range from 
0-4095. Look again at the pulse 
wave diagram in Figure 2. The top 
portion of each wave is wider than 
the bottom portion. The pulsewidth 
value defines the ratio between 
these two parts of the wave. Medi­
um pulsewidth values (roughly 
from 1000-3000) produce fairly 
symmetrical waves and full, solid 
tones. Very small or very large 
pulsewidth values produce assymet­
rical waves and thin, hollow tones. 

ENVELOPE With PLAY 
To see what ENVELOPE can do, 
add line 30 to the example program 
and insert Tl in line 100 as shown 
below: 

30 ENVELOPE 1, 7, 0, 0, 0, 2, 2000 
100 PLAY "Tl C D E F G F E D C" 

Run the program again and no­
tice how different the new instru­
ment so unds. Line 30 selects 
instrument 1, sets attack at 7, decay, 
sustain, and release at 0, waveform 
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at 2 (pulse), and pulsewidth at 
2000. 

The Tl in line 100 might seem 
redundant at first: If ENVELOPE 
selects instrument 1, why specify 
instrument 1 again in the PLAY 
statement? This is necessary be­
cause of the default system. Until 
you specify otherwise in a PLAY 
statement, PLAY always uses in­
strument 0, the piano. Thus, when­
ever you define a new instrument 
with ENVELOPE, you must use the 
same instrument number after T in 
the appropriate PLAY statement. If 
you forget, PLAY ignores the EN­
VELOPE statement and uses instru­
ment 0 or whatever instrument you 
last selected with T. 

Redefining an instrument with 
ENVELOPE replaces the prede­
fined instrument of that number. 
Thus, you can never have more 
than ten instruments at once. How­
ever, new instruments can be intro­
duced at any time with new 
ENVELOPE statements. 

ENVELOPE can be tricky to 
handle, since it gives you total con­
trol over the ADSR envelope and 

must be properly integrated with 
other sound commands. For in­
stance, an envelope that sounds 
fine at slow tempos may be unsuit­
able at faster tempos. Don't be dis­
couraged if your first experiments 
sometimes fail. Remember, ENVE­
LOPE is necessary only for custom­
ized instrument sounds. If you're 
happy with the predefined instru­
ments, just use T in a PLAY state­
ment to choose the one you want. 

Figure 1. Typlcal Sound 
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Colorful Text For 
IBM Graphics 

IBM personal compu~ers provide a 
wealth of graphics modes. Here's a 
method of printing text on graphics 
screens with different foreground col­
ors to brighten up your screen dis­
plays. The technique works on the 
IBM PCjr with Cartridge BASIC or 
the PC with BASICA and color/ 
graphics adapter card. 

Peter F. Nicholson. Jr. 

The IBM PCjr and the PC with a 
color/graphics adapter both have 
the ability to print different-colored 
foreground characters on the same 
colored background. Medium­
resolution graphics mode gives you 
a choice of 16 different background 
colors and two different foreground 
color palettes (red/brown/green or 
cyan/magenta/white) . According 

to page 1-9 of the BASIC reference 
manual for the PC, the following 
statement changes character colors 
(substitute 1, 2, or 3 for color 
number): 

DEF SEG:POKE &H4E,color number 

Although this changes the 
character color, it also replaces the 
background color with color 0 
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(black). It's not mentioned in the 
manual, but there is a way to 
change the foreground color with­
out losing the background color. 
Simply add 128 to the color number 
in the above statement. This per­
forms a bit manipulation called an 
exclusive OR (XOR) of the color val­
ue, allowing you to print any fore ­
ground color on the background. 

To see a demonstration, type in 
and save the program below, then 
run it. The program illustrates the 
difference between normal and 
XOR printing and lets you experi­
ment with many different back­
ground and foreground color 
combinations. 

Character Colors For 
XOR Printing 

Color Where Resulting Character 
Character Will Be Color 
XOR PRINTed 

&H4E = &H4E = &H4E = 
129 130 131 

0 1 2 3 
1 0 3 2 
2 3 0 1 
3 2 1 0 

Remember to restore the value 
in memory location &H4E to either 
1, 2, or 3 when you're editing. Oth­
erwise anything you type is XORed 
with whatever is on the screen. The 
easiest way to avoid this problem is 
to clear the screen (press CTRL­
HOME) and press function key 10 
to edit in SCREEN 0. The table 
shows the values you can POKE 
into &H4E to generate various color 
combinations. 

XOR Printing 

JB 1"" 	SCREEN !:KEY OFF:PAL• ":BA 
CK•"1GOSUB 15""1COLOR BAC 
K,PAL 

BH 11" CLS: COL..3: X"•4": Y"• 28: GOS 
UB 1"""1COL•"1GOSUB 1""" 

FN 12" COL• 3: X"s 40: Y"c116: GOSUB 
10""1COL•01GOSUB 10"" 

6A 130 GOSUB 2"001 POKE S.H4E, 1: LO 
CATE 3,81PRINT "S.H4E=1" 

DL 14" 	FOR I • 5 TO 9 STEP 2: LOCAT 
E I,81PRINT PALSCPAL,1>;: 
NEXT I 

kt 15" 	POKE S.H4E, 2: LOCATE 3, 18: P 
RINT "S.H4E•2" 

LN 16" 	FOR I • 5 TO 9 STEP 2: LOCAT 
E I,181PRINT PALSCPAL,2); 
1NEXT I 

QI 17" 	POKE S.H4E,3:LOCATE 3,28:P 
RINT "S.H4E•3" 

AH 180 	FOR Ja 5 TO 9 STEP 2: LOCAT 
E I,281PRINT PALSCPAL,3>; 
:NEXT I 

N" 190 	POKE S.H4E,1:LOCATE 14,7:P 
RINT "S.H4E•129":POKE S.H4E 
'129 • 

BJ 200 	FOR 1= 16 TO 20 STEP 2: LDC 
ATE I,8:PRINT COLlSCFlXCC 
I-16)/21>;:NEXT l 

~ 210 	POKE S.H4E,2:LOCATE 14,17: 
PRINT "S.H4E•130":POKE S.H4 
E,130 

LI 220 	FOR I=16 TO 20 STEP 2:LOC 
ATE I,18:PRINT COL2S<FIX< 
CI-161/2)lJINEXT I 

L" 230 	POKE S.H4E,3:LOCATE 14,27: 
PRINT "S.H4E•131"1POKE S.H4 
E,131 

AA 24121 FOR I=16 TO 20 STEP 2: LDC 
ATE I,28:PRINT COL3S<FIX< 
<I-16l/2ll;:NEXT l 

LA 250 POKE S.H4E, 3: LOCATE 1, 1: PR 
INT " Normal Printing"; 

PL 260 LOCATE 12, !:PRINT "XOR Pr 
inting"; 

KL 270 LOCATE 22, 1: PRINT STRINGS 
<40 , CHRS<32l>; 

ON 28121 	 LOCATE 22, l:PRlNT "8ackgr 
ound ";BACKS<BACKl;:LOCAT 
E 22,251PRINT "Palette " ; 
PAL; 

BE 290 	LOCATE 23, 1: PRINT "Press 
GI To Gluit"+STRINGS(24,CHR 
S<32>>1 

FA 300 	LOCATE 24, l: PRINT "Press 
Esc To Change Palette" 1 

II 310 	LOCATE 25,l:PRINT "Press 
Space Bar To Change Backg 
round"; 

JH 320 KBS=INKEYS: IF KBS="" THEN 
331!1 ELSE 321!1 

ED 330 KBS=INKEYS: IF KBS="" THEN 
331!1 

06 34" IF K8Sa"q" OR KBS•"GI" THE 
N CLS1END 

A6 35" 	IF ASC<KBSl=32 THEN 380 E 
LSE IF ASC<KBS>><27 THEN 
330 

NI 360 	IF PAL•! THEN PAL=" ELSE 
PAL•! 

NF 37" 	COLOR BACK, PAL 1 GOTO 130 
k& 380 LOCATE 25, 1: PRINT STRINGS 

C38,CHRS(32ll; 

KL 390 LOCATE 24, !:PRINT STRINGS 
<38,CHRS<32>>1 

LL 400 LOCATE 23, 1: INPUT "Enter 
Color Number ("-15) ";BAC 
K 

HK 410 COLOR BACK, PAL: GOTO 130 
DD 100121 PRESET ( X 0, Y0 l 
~ 1010 FOR I=l TO 3 
BN 1020 LINE STEP C0, 01 -STEP !240, 

161,COL,B 
OL 1030 PRESET STEPC-240,01 
6L 1040 NEXT I 
EN 1050 PRESETCX0,Y0l 
BB 112160 FOR I=l TO 3 
HL 112170 LINE STEP (0, 01 -STEP <80, 4 

81,COL,B 
AF 1"80 PRESET STEP <0, -481 
HH 1"90 NEXT I: IF COL=0 THEN GOT 

o 1130 
HO 1100 FOR I = l TO 3:FOR J = l TO 

3 
PP 1110 PAINT<X0+20+80SCI-1l,Y0+ 

8+16• (J-1)) 'J' 3 
IA 1120 NEXT J:NEXT I 
16 1130 RETURN 
~ 150121 DIM PALS<l,3> 
~ 1510 FOR 1• 0 TO l:FOR J • l TO 

3:READ PALS<I,Jl:NEXT J: 
NEXT I 

JB 1520 DATA "GREEN", "RED", "BROW 

N", "CYAN", "MAGENTA", "WHI 
TE" 

~ 1530 DIM BACKS(151 
66 1540 FOR 1=0 TO lS:READ BACKS 

<I>:NEXT l 
P& 1550 DATA "BLACK", "BLUE", "GRE 

EN","CYAN","RED " ,"MAGENT 
A 0

, "BROWN 11 

AA 1560 	DATA "WHITE", "GRAY", "L B 
LUE","L GREEN","L CYAN", 
"L RED","L MAGTA" 

OJ 1570 	DATA "YELLOW", "HI WHITE" 
OL 1580 	BLOCKS=STRINGS <8, CHRS (25 

Sll1AY.• PEEKCVARPTRCBLOCK 
Sl+ll:B'l.•PEEK<VARPTR<BLO 
CKSl+2l 

N6 1590 	DEF SEG=0: POKE 124, A'l.: PO 
KE 125,BY.:POKE 126,PEEK< 
S.H510l:POKE 127 , PEEK <S.H5 
11> 

NH 1600 	DEF SEG: RETURN 
EC 2000 	COLU <0> =BACKS <BACK!: COL 

1SC1l•PALSCPAL,3>:COL1SC 
21•PALS<PAL , 2l 

CK 2010 	COL2S (01 =PALS CPAL, 31: COL 
2SC1l•BACKS<BACK!:COL2S( 
21 •PALS <PAL, 1l 

E6 212120 	 COL3S C0l = PALS CPAL, 21: COL 
3SC1l•PALSC PAL,1l:COL3S( 
2l•BACKSCBACKl 

IH 2030 	DEF SEG: POKE S.H4E, 1 
HE 2040 	FOR 1=8 TO 28 STEP 10: LO 

CATE 5,I:PRINT STRINGS(8 
,CHRSC1281l;:NEXT I 

KJ 2050 	FOR Ia8 TO 28 STEP 10: LO 
CATE 16, I:PRIN.T STRINGS( 
8,CHRSC128!!;:NEXT I 

~ 2060 	POKE &H4E,2 
"O 2070 	FOR I=8 TO 28 STEP 10: LO 

CATE 7,I:PRINT STRINGSC8 
,CHRSC128ll;:NEXT I 

PK 2080 	FOR 1=8 TO 28 STEP 10:LO 
CATE 18,IrPRINT STRINGSC 
8,CHRSC1281l;:NEXT I 

OL 2"9" 	POKE &H4E,3 
P6 21"121 	 FOR 1=8 TO 28 STEP 10:LO 

CATE 9,I:PRINT STRINGSC8 
,CHRSC128ll;:NEXT I 

OK 2110 FOR I=8 TO 28 STEP 10:LO 
CATE 21!1,I:PRINT STRINGS( 
8,CHRS<1281l11NEXT I 

IE 2120 RETURN © 
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Advanc.ed 1541 Disk Commands 


If you want to go beyond the basics of 
Commodore disk programming, you'll 
need to learn direct access disk com­
mands. These powerful commands 
allow you to read and write individ­
ual blocks on a disk. However, since 
improper use can irretrievably scram­
ble a disk, they are recommended for 
intermediate and advanced program­
mers only. You should experiment 
with them on a scratch disk before 
attempting to manipulate any impor­
tant files. The techniques work on any 
Commodore computer with a 1541 
disk drive. 

The 1541 disk drive is a complex 
device, often called an intelligent 
peripheral because it contains its 
own microprocessor and operating 
system. With most computers (such 
as Apple, Ata,ri, and IBM), the Disk 
Operating System (DOS) is a pro­
gram you must load into the com­
puter before using the disk drive. 
Commodore's DOS, on the other 
hand, is permanently stored in 
Read Only Memory (ROM) inside 
the drive itself. 

The Commodore system has 
some real advantages: DOS does 
not take up any of the computer's 
memory, and it's available the in­
stant you turn on the drive. It also 
makes the 1541 drive independent­
ly programmable. By sending direct 
access commands to the drive, you 
can read or write to any area on the 
disk, read or write to the drive's 
internal memory, and even run 
your own ML programs in the 
drive. 

In this article we'll cover three 
commands used to manipulate in­
dividual disk blocks. A block, also 
called a sector, is a small area on the 

Dave Straub 

disk that stores 256 bytes of data. 
As shown in your 1541 User's Man­
ual, each disk is divided into 35 
separate tracks, with each track sub­
divided into anywhere from 17 to 
21 individual blocks or sectors. This 
yields a total of 683 blocks, each 
with its own track and block num­
ber. For example, the first part of 
the disk directory is stored in track 
18, block 1. 

The Command Channel 
The first step in most Commodore 
disk programs is to open the com ­
mand channel to the drive. This is a 
special channel used to send in­
structions to the drive and check for 
errors. Open it with a line similar to 
this: 

10 OPEN 3,8,lS 

This opens communications on 
channel number 3 to device num­
ber 8 (the drive) with a secondary 
address of 15. The channel (some­
times called a logical file) number 
can be anything from 1-15. Once a 
channel is open, GET#, INPUT#, 
and PRINT# statements are used 
with the channel number to send or 
retrieve information on that chan­
nel. The number following the # 
character in these statements must 
match the channel number used in 
the OPEN statement. For example, 
if the channel is opened with OPEN 
3,8,15, then PRINT#3,"IO" sends 
an initialization command to the 
drive on the command channel. 

The device number specifies 
which drive is being accessed. The 
device number of the 1541 drive is 
always 8 unless you change it 
through software or by modifying 
the drive. 

A secondary address of 15 has a 

special meaning: It activates the 
command channel regardless of 
what channel number is used. For 
example, OPEN 1,8,15 or OPEN 
15,8,15 both activate the command 
channel, using channel numbers 1 
and 15, respectively. 

In this article the command 
channel is used only to send direct 
access commands to the drive. 
However, the command channel 
also serves the important function 
of relaying drive error messages to 
the computer, as explained in your 
1541 User's Manual. 

Buffer Channels 
The command channel's abilities 
are vital but limited: It can only 
transmit commands and error mes­
sages. To transfer data (information 
stored on the disk), you must open 
a second channel. When this is 
done, the drive sets aside a 256­
byte buffer area within its internal 
memory. It's no coincidence that 
the buffer is exactly the right size 
for storing a block of disk data. 
Since aU data moves through the 
drive's buffers, this type of channel 
is often called a buffer channel, al­
though data channel might be a 
more descriptive term. To open a 
buffer channel, use "#" as a file­
name in an OPEN command: 

OPEN 2,8,2,"#" 

This statement tells the 1541 to 
open buffer channel 2 to device 
number 8 with a secondary address 
of 2, and the special filename "#" 
reserves a buffer in the drive. The 
secondary address can be any num­
ber from 2-14. 

Now that the channel is open, 
you can find out which buffer the 
1541 has reserved. Use GET# to 
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retrieve the first character available 
from that channel: 

10 OPEN 2,8,2,"#":GET#2,XS 
20 PRINT "BUFFER"ASC(XS+CHRS 

(O))"USED" 
30 CLOSE 2 

This program opens a data 
channel and retrieves the number 
of the buffer reserved for that chan­
nel. The 1541 has five 256-byte 
buffers located at these addresses: 

Buffer 0 $0300-03FF (786-1023) 
Buffer 1 $0400-04FF (1024-1279) 
Buffer 2 $0500-05FF (1280-1535) 
Buffer 3 $0600-06FF (1536-1791) 
Buffer 4 $0700-07FF (1792-2047) 

In most cases you needn't worry 
about which buffer is reserved for 
your data. The 1541 manages the 
buffers by itself and always re­
serves one for you unless none is 
available. However, by adding a 
number after the # character, you 
can force the drive to reserve a spe­
cific buffer. For instance, the state­
ment OPEN 2,8,2,"#l" makes the 
drive set aside buffer number 1 for 
channel number 2. 

To avoid needless errors, don't 
specify a buffer unless you really 
need to do so. The buffers are also 
the 154l's main data area, and at 
any given time one or more of them 
may already be in use. For instance, 
buffer 4 stores the Block Availa­
bility Map (BAM) of the current 
disk and is almost never available. 
The 1541 generates a NO CHAN­
NEL error message when you try to 
use a buffer that's already reserved 
or try to access a channel that 
wasn't properly opened. 

Block-Read 
The Block-Read command does ex­
actly what the name implies, read­
ing a block of information from the 
disk and storing it in a data buffer in 
the drive. Once the block has been 
read, you can transfer all or part of 
it to the computer's memory with 
GET# or INPUT# statements. 

Block-Read has two alternate 
forms, one that works as expected 
and another that doesn' t. Despite 
what your 1541 User's Guide says, 
don't use the B-R form of Block­
Read. Use the alternate form (Ul) 
instead. Ul always reads an entire 
block in correct order, beginning 
with the first byte of the block and 
ending with the last. To see how Ul 
works, type in and save Program 1 

below. Program 1 works as listed 
on the Commodore 64 and the 128 
in 64 mode. For the unexpanded 
VIC, change line 0 to: 

0 	 POKE 36879,30:Xl=7680:X2=384 
00 :rem 212 

For the Commodore 16 or Plus/4, 
ignore the :rem numbers at the end 
of each line (they are for the 
VIC/64 "Automatic Proofreader" 
program) and change line 0 to: 

0 	 Xl=3072:X2=2048:COLOR0,2 

Before running Program 1, put 
an unimportant disk in the drive. Di­
rect access commands are very 
powerful; even a slight typing error 
in these programs can garble an 
entire disk, destroying all of its 
data. Until you have gained some 
experience with these commands, 
it's best to practice on a disk that 
doesn't contain important programs 
or data. 

When you run Program 1, it 
displays the 256 bytes stored in 
track 18, block 0 of your disk. 
Among other things, this disk block 
contains the disk name and ID. Line 
10 of the program opens the com­
mand channel (to send commands 
to the drive) and line 20 opens the 
buffer channel to reserve a data 
buffer. Line 30 contains the Block­
Read command (Ul). Note that line 
30 uses PRINT#3 to send the Ul 
command. Block-Read is an in­
struction to the drive; like other 
instructions it must be sent via the 
command channel (in this case 
channel 3). 

The actual command is en ­
closed in quotation marks. First 
comes the command itself, fol­
lowed by several parameters sepa­
rated by spaces. The first number 
after Ul is 2, telling the drive to 
read the block into the buffer re ­
served for channel 2. 

The next parameter must al­
ways be 0 to indicate drive number 
0. (This is a holdover from the old 
Commodore PET dual drives that 
are numbered 0 and 1. The 1541 
drive is always drive 0, even when 
two 1541s with different device 
numbers are daisy-chained togeth­
er.) The last two parameters inside 
quotes are the track and sector 
numbers of the block you wish to 
read. In this case, 1 B and 0 are used 

to read block 0 of track 18 from the 
disk. 

In line 50 of Program 1, GET#2 
retrieves data from the buffer chan­
nel. (Since GET# reads incoming 
zero bytes as null characters­
which would crash the ASC func­
tion with an error message-it's al­
ways necessary to concatenate X$ 
with CHR$(0).) Line 70 ends the 
program by closing both channels. 
Since channel 2 was the last chan­
nel opened, it is the first one closed. 
Always end a program of this type 
by closing every channel you 
opened. 

Buffer-Pointer 
Ul always reads a whole block, but 
in some cases you'll be interested in 
only part of the block. For example, 
you might want one program name 
from a directory block. The Buffer­
Pointer command (abbreviated B-P) 
is designed for just such occasions . 
It points the drive to a designated 
byte within the data buffer, allow­
ing you to read only the bytes you 
want. The general procedure is to 
read a block into the buffer with 
Ul, set the pointer with B-P, then 
retrieve the desired bytes with 
GET# . 

Type in and save Program 2, 
then run it. The program first reads 
the block from track lB, block 1 into 
a buffer. Then B-P sets the buffer 
pointer to byte 5. Like other direct 
access commands, B-P is also en­
closed in quotes. The second pa­
rameter in the command is 2, telling 
the drive to use buffer channel 2. 
After 2 comes 5, the number of the 
byte you want to point at. The re ­
mainder of the program simply 
prints the name of the first program 
stored on the disk. 

Block-Write 
The Block-Write command is the 
opposite of Block-Read, letting you 
write a block of data from a buffer 
to any block on the disk. Block­
Write also comes in two forms, 
good and bad. Skip the B-W com­
mand; it has the same defects as B-R. 
Use U2 whenever you want to 
write a block of data to disk. 

To see Block-Write at work, 
first load Program 2, then add the 
lines listed below as Program 3. 
Note that line BO of Program 3 re­
places line BO of Program 2, and be 
sure to save a copy of this program 
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before you run it. This program command over channel 3 to com­ 50 GETt2,X$:Y=ASC(X$+CHR$(0)) 
combines all three of the com­ :rem 99 

60 POKEXl+X,Y:POKEX2+X,0:NEXT
plete the process, telling the drive 

mands discussed so far. First it to write the entire contents of the :rem 113
reads the· name of the first program buffer back to track 18, block 1 of 70 CLOSE2:CLOSE3 :rem 242 
in the disk directory from block 1 of the disk. 
track 18, then it asks you to type in As you've probably gathered Program 2: Buffer-Pointer 
a new program name. If the new by now, the 1541 drive handles Demo name is less than 16 characters, line disk data in block-sized chunks. 
110 "pads" the end of the name Though you may want to change 10 OPEN3,8,15 :rem 188 
with SHIFTed space characters. 20 OPEN2,8,2,"t" :rem 27 

30 PRINT t 3,"Ul 2 0 18 l"
only one or two bytes in a block, it's 
necessary to read the whole block You 're almost ready to write : rem 56
into the drive, make the changes, 40 PRINT#3, "B-P 2 5" :rem 221 
then write the altered block back to 

the new name back to the data buff­
50 FORX=0T015:GETt2,X$ :rem 49er. But first it's necessary to set the 60 IFX$<>CHR$(160)THENPRINTX$+disk again. There's much more tobuffer pointer back to the spot CHR$(0}; :rem 244direct access programming, of 70 NEXT :rem 166 

course, but you can do a great deal 
where the old name begins in the 

80 CLOSE2:CLOSE3 :rem 243buffer (line 120). This step is criti­
with these few commands, moving cal, because GET# affects the buffer 
freely around the disk to examine Program 3: Block-Writepointer much as PRINT affects the 
or modify whatever you find. cursor on the screen. Every time Demo 

GET# fetches a character from the 80 PRINT: PRINT "WHAT IS THE NEW 
Please refer to " COMPUTEl's Gulde to Typingbuffer, the pointer automatically NAME?" :rem 251
In Programs" in this issue before entering the 90 INPUT C$ : rem 96moves one byte forward . Lines following list ings. 

100 FORJ=lT016:0$=D$+CHR$(160)50-70 repeated GET# 16 times, 
:NEXT :rem 14moving the pointer 16 bytes for­ Program 1: Block-Read 110 C$=LEFT$(C$+0$,16} :rem 99 

ward. Thus, before writing the new 120 PRINT#3, "B-P 2 5" : rem 12 
name back into the buffer, it's nec­

Demo 
130 PRINTt2,C$ :rem 9 

0 POKE53281,l:Xl=l024:X2=55296 140 PRINT# 3, "U2 2 0 18 l"essary to reset the pointer with a :rem 146 :rem 107
second B-P command. 5 PRINTCHR${147)CHR$(9)CHR$(14 200 CLOSE2:CLOSE3 :rem 29 

):FORJ=lT010:PRINT:NEXT ©Line 130 writes the new name :rem 15 
to the buffer; since the name is data 10 OPEN3,8,15 :rem 188 

20 OPEN2 I 8 I 2 I II It II :rer:i 27(not an instruction), it's transmjtted 
30 PRINTt3, "Ul 2 0 18 0" 

over the data channel with :rem 55 
PRINT#2. Line 140 sends the U2 40 FOR X=0 TO 255 :rem 79 

IBM Filecopy 


Here's a fast and easy way to backup 
multiple files on your disks for safe­
keeping. It works on any IBM PC, 
PCjr, or compatible with at least 64K 
RAM and one or two floppy disk 
drives. 

What is rule number one when you 
use a computer? Always make back­
up copies of all important files . 

John Klein and Jeff Klein 

But despite one of the most 
powerful disk operating systems in 
personal computing, that rule isn't 
always easy to follow on the IBM. 
DOS's DISKCOPY utility indis­
criminately copies the entire disk, 
while the COPY command backs 
up only individual files. Neither al­
lows you to copy groups of specific 
files from disk to disk or directory to 
directory very easily. Even if you 

have two drives, it's time-consuming 
to combine files from several disks 
onto a single backup disk, or to 
backup a group of updated files . As 
a result, many of us don't make 
backups as often as we should. 

" IBM Filecopy" offers a solu­
tion to this problem. It's a utility 
program that works on any IBM 
PC, PCjr, or true compatible with 
one or two disk drives. Filecopy lets 
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Table 1: Using IBM Filecopy Table 2: End of Copy Phase 

Type of copy wante¢ - Target path to enter: Screen Message: Operation/Response: 
Same drive, directory ''TEST" \TEST (DOS 2.1 only) REM ••• COPY COMPLETE Copies completed. 
Drive B, same directory B: A>ERASE Fll.ECOPY.BAT Batch file erases itself. 
Drive B, directory "TEST" B:\TEST Insert disk with batch file 

and press any key when ready DOS error message. Press any 
key · 

A>AC Press BREAK. -
Terminate batch job f.Y/N)? DOS message. Type Y. 
A> Backup process finished; 

returned to DOS. 

you backup disks, directory by di­ copied. Note: When Filecopy en­ Filecopy, remember to save it on 
rectory, or selectively backup indi­ counters a subdirectory name on disk. Otherwise it will be replaced 
vidual files. These files can be of your source disk, it's fooled into when you load and run Filecopy. 
any type: BASIC, binary, com­ thinking the subdirectory is a regu­ Filecopy works with all ver­
mand, etc. The files can be copied lar file. Since it can't copy subdirec­ sions of DOS, but subdirectories are 
to any subdirectory on any other tory names, you must answer N supported only in DOS 2.1 or high­
disk or the same disk. when the program asks if you want 

to backup the subdirectory. 
er. Do not specify directory changes 
in the target or source paths if 

Using Fllecopy After Filecopy queries you on you're using an earlier version of 

Filecopy is a BASIC program which 
creates a temporary DOS batch file 
to copy the specified files to the 
backup destination. When run, the 
program first asks you to insert the 
source disk. This is the disk which 
contains the files you want to back­
up. Then the program asks for the 
source directory of the source disk. 
If you're not copying from a subdi­
rectory, just type N at this prompt. 
In either case, Filecopy reads the 
filenames from the source directory 
and stores them in an array for later 
use. 

all of the filenames, it asks for con­
firmation: "ls this all okay?" If you 
accidentally typed a wrong Y or N 
at a previous prompt, type Nat this 
one to get another chance. When 
you confirm your choices by typing 
Y, Filecopy stores the names of the 
files you want copied in a tempo­
rary batch file on the source disk. (If 
the source disk is write-protected, 
an error message appears and the 
program halts.) Then it returns you 
to DOS. 

The next step is to type FILE­
COPY at the DOS prompt. This 
commands the batch file to copy 

DOS. 
If you have two drives and 

generally use the first drive for the 
DOS disk and the second for your 
programming disk, change the first 
statement in line 100 from 
P$ = "A:" to P$ = "B:". This lets 
you keep the source disk in drive B 
and put the target disk in drive A. 

IBM Fllecopy 
Please refer to '"COMPUTEl's Gulde to Typing 
In Programs" before entering this listing. 

KS 10 SCREEN 0:WIDTH 80:COLOR 7, 
0 

CF 20 CLS: PRINT "Insert source d 
Next the program asks you for 

the target path, the destination for 
the backups. Type B: for drive B or 
A: for drive A (be sure to type the 

each of the files you selected from 
the source disk to the target disk 
and directory. If you're using a one­
drive system, DOS asks you to 

iak in drive A and hit any 
key to continue" 

AH 30 GOSUB . 700: AS= INPUTS< 1> 

"" 40 FILES• 
NE 50 PRINT: INPUT "Enter di recto 

colon after the drive designator-B: 
instead of B). Then type \directory 

swap disks as it copies each file. 
After the backup is complete, 

ry chanQ• <N=Non•> > ",DIR

• 
~ 60 IF DIRS="N" OR DIRS="n" TH 

name if you're copying the files to a the temporary batch file erases it­ EN 11110 

subdirectory on the destination 
disk. You don't have to specify a 
directory if you're copying the files 
to the root (default) directory. If 
you're using a one-drive system, 
type B: for the target path as if you 

self off the source disk. This brings 
up an unavoidable DOS error mes­
sage, "Insert disk with batch file 
and press any key when ready." 
When this message appears, just 
press CTRL-BREAK on the PC or 

CH 70 ON ERROR GOTO 720 
DK 80 CHOIR DIR$ 
NP 9f/J ON ERROR GOTO 0: GOTO 40 
Dl 100 PSm"A: ":GOSUB 420:CLS 
U 110 'Ill get target path *** 
60 120 INPUT "Target path> ",PAT 

HS 
DA 130 IF PATHS="B:" OR PATHS="b 

1" OR PATHS-"A:" OR PATHSreally have two drives. Never speci­
fy the same drive and directory as 
the source drive and directory, be­
cause the program won't copy files 
onto themselves. (See Table 1 for 
sample copy procedures.) 

Filecopy then displays each 
filename from the source directory 
and asks if you want a copy. Simply 
type Y for each file you want cop­
ied, or N for those you don' t want 

Fn-B on the PCjr. Another DOS 
message asks if you want to termi­
nate the batch job. Answer yes. The 
backup process is now complete. 
(Table 2 shows the screen messages 
and responses that should appear 
during this phase.) 

Addltlonal Tips 
If you have another BASIC pro­
gram in memory before running 

=".a:" OR PATHS="" THEN 19 
0 

6K 140 	PRINT: INPUT "Do you want 
to cr••t• thi5 dirRctory 
on the tarQet disk (Y/Nl 

AS= 11 n 1111 ,AS:IF AS= 11 N" OR 
THEN 190 ELSE IF AS<>"Y" 
AND AS< >"y" THEN 140 

Fl 150 	ON ERROR GOTO 730 
FB 160 	MKDIR PATHS:PRINT:PRINT:P 

RINT 

DP 170 	• *** get files to copy * * 
•ON 180 	ON ERROR GOTO 0 
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CK 190 	FOR Z=0 TO FILENUM 
EE 200 PRINT "COPY> ";FILES<Z>; 

TAB<24l;"?";1COLOR 31,0 
HN 210 GOSUB 700 
DA 220 AS= INPUTS ( 1 l: IF AS< >"Y" A 

ND AS< >"y" AND A•< > " N" AN 
D A•<>"n" THEN 220 

LC 230 	PRINT SPC <2>; AS: COLOR 7, 0 
OJ 240 IF AS="Y" OR AS="y" THEN 

TY<Zl•1 ELSE TY<Zl•0 
I" 250 NEXT Z 
60 260 INPUT "Is this al 1 okay < 

V/Nl ";A• 
D6 270 IF AS="N " OR AS="n" THEN 

CLS1GOTO 19il 
NF 280 IF AS< >"V" AND AS< >"y" TH 

EN 260 
LC 290 • *** batch file creation... 
PF 3QIQI 	 OPEN " FI LECOPV. BAT" FOR 0 

UTPUT AS •1 
BJ 31QI 	 PRINT #1 , "VERIFY ON" 
80 320 FOR Z=0 TO FILENUM 
IH 330 IF TV<Zl=0 THEN 350 
HO 34111 PRINT •1,"COPV "1FILES<Z> 

I" •1PATHS 
IN 35QI NEXT Z 
DD 36'11 PRINT •1, "REM US COPY CO 

11PLETE" 
68 37'11 PRINT #1, "ERASE FILECOPV. 

BAT" 
AF 38QI CLOSE #1 

HO 39'11 	 •as• enter DOS *as 
HM 4fllil 	CLS1SVSTEM 
AA 41'11 '*** directory read in ar 

ray FILES *** 
IK 42Ql " DEF SEG•QI 
OK 430 CLS:COLOR 31,0:PRINT"One 

moment pl••••" 
LA 44'11 	 COLOR 7, lh ON ERROR GOTO 4 

6111 
AD 45'11 	 FILES P•: ON ERROR GOTO 0: 

GOTO 47111 
HM 460 	BEEP:COLOR 31:CLS:PRINT"C 

annot read dir•ctory":COL 
OR 710N ERROR GOTO Ql:END 

ID 470 	DIM TEMS !48>: LOCATE 3, 1: C 
OLOR 7aROWS•lll 

LL 480 POKE 1050, 30: POKE 1052, 34 
1POKE 1054,01POKE 1055,79 
:POKE 111156;131POKE 111157,2 
8 

El 490 LINE INPUT TEl'I• <ROWS> 
P& 5ff IF TEMS <ROWS><>"" THEN RO 

WS•RDWS+1aGOTO 480 
OE 510 DIM FILE• <ROWSt4-1 l, TV <RO 

WSt4-1l 
HE 52QI 	 RDWS=ROWS-1 
6J 530 	FDR Z•lll TO ROWS 
FC 540 	FOR Z1•0 TO 3 
DE 550 T•=M IDS < TEMS <Z > , Z 1 U 8+ 1 , 1 

7> 
DD 560 IF TS<>"" THEN FILES <FILE 

NUl'1l•T•1FILENUM•FILENUM+l 

EA 57QI NEXT Z1, Z 
HB 58QI ERASE TEM•: FI LENUM=F I LENU 

1'1-1 
EN 590 	DEF SEG 
~ 600 '*** remov• spaces from f 

il•n•m• *** 
IP 610 FOR Z•0 TO FILENUM 
Ck 620 A••" H I PER I DD•0 
CJ 630 FOR Zl .. 1 TD 17 
EA 640 IF MIDS<FILES<Z>,Z1,1>=" 

" THEN 66QI ELSE IF MIDS<F 
ILES(Zl,Z1,1l•"." THEN PE 
RIDD•l 

LN 650 	AS•AS+MID• <FILE• ( Z l, Z 1, 1 l 
KN 660 	NEXT Z1 
~ 670 FILE•<Z>=AS1IF PERIDD• 0 T 

HEN FILES<Zl•FILE•<Zl+"." 
ED 680 NEXT Z:RETURN 
DD 690 • *** cl•ar k•yboard buff• 

r *** 
Fl 7ff DEF SEG•0: POKE 1050, PEEK ( 

111152l1RETURN 

~ 710 '*** •rror messag•• *** 
B" 72QI 	 BEEP: COLOR 31, 0: PRINT "Di 

r•ctory do•• not •><ist":C 
DLDR 7,0aRESUME 50 

"" 730 	BEEP1COLOR 31,il:PRINTiPRI 
NT1PRINT "Cannot cr•at• d 
irectory -- r••nt•r path" 
1COLDR 7,01RESUME 120 (Q 

Apple Text Windows 


If you use an Apple II-series com­
puter, you may have cast longing eyes 
at the flashy windowing capabilities 
of the Macintosh. What you may not 
realize is that the Apple II has a built­
in windowing feature of its own-the 
text window. The following tech­
niques work on any Apple II-series 
computer with at least 48K RAM. 

While it's difficult for an Apple II­
series computer to emulate the slick 
graphics of the Macintosh, the Apple 
II does have a simple windowing 
capability known as the text win­
dow. Basically, a text window is a 
section on a low- or high-resolution 
graphics screen where text can be 
printed. The text window is easily 
controlled, too. 

You're probably already famil-

Doniel L. Joynt 

iar with some aspects of the Apple 
II text window. When the computer 
is in text mode, in effect the text 
window covers the entire screen­
you can print characters wherever 
you like. In graphics modes, the 
text window is confined to four 
lines at the bottom of the screen. 
When the four-line window fills up, 
text scrolls off the top of the win­
dow to make room for new text at 
the bottom. Ordinarily the com­
puter manages the text window 
automatically. However, with a few 
simple POKEs you can manipulate 
the text window on your own­
controlling its size and screen 
location. 

To see a demonstration of four 
different text windows, type in, 
save, and run Program 1. To add 
windowing to your own BASIC 

programs, you can use the subrou­
tine in Program 2 (see instructions 
below). 

Open Your Own Windows 
As you know, the Apple text screen 
is 40 columns wide and 24 rows 
tall. Any screen location can be de­
fined in terms of an X (column) 
coordinate and a Y (row) coordi­
nate. X coordinates range from 0 
(far left) to 39 (far right). Y coordi­
nates range from 0 (top) to 23 
(bottom). 

The Apple text window is con­
trolled with four memory locations 
at decimal addresses 32, 33, 34, and 
35 . By POKEing values in these 
locations, you can set the bound­
aries of the window anywhere on 
the screen. Location 32 defines the 
left boundary of the text window; it 
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takes any value from 0-39, corre­
sponding to X coordinate values. 
Location 33 defines the maximum 
length of text lines inside the win­
dow, which effectively sets the 
right boundary; it accepts any value 
from 1-40. 

Memory location 34 defines 
the top boundary of the text win­
dow. It takes any value from 0-23, 
corresponding to Y coordinates. Lo­
cation 35 defines the window's bot­
tom boundary; it accepts values 
from 1-24, where 24 is the bottom 
row of the screen. 

To keep a program from crash­
ing, you must keep all the bound­
aries on the screen. For instance, 
the values in locations 32 and 33 
when added together must not ex­
ceed 40. Otherwise, the right 
boundary would be off the screen. 
Illogical configurations-such as 
setting the top boundary below the 
bottom boundary-also cause a 
crash. 

Give The Cursor A Home 
Once the window is opened, you'll 
want to fill it with text. Unfortu­
nately, resetting locations 32-35 
does not automatically relocate the 
cursor inside the new window. The 
HOME command sends the cursor 
to the upper-left corner, but also 
erases everything inside the win­
dow. To move the cursor less de­
structively, you can use the HTAB 
and VTAB commands. 

HTAB and VTAB set the screen 
location where all following text 
will be printed. HTAB moves the 
text pointer to a specified column 
(1-40), and VTAB moves the text 
pointer to the designated row 
(1-24). Note that HTAB and VTAB 
act differently when used outside of 
a text window. 

An Easy Window Routine 
Program 2 is a subroutine that cre­
ates a text window of any size and 
shape and even surrounds it with a 
border if you like. It uses line num­
bers 10000-10070, but you can re­
number the lines when adding the 
routine to your own programs. 
Note that this is a subroutine, not a 
complete program; certain steps 
must be followed when using the 
routine after it has been added to 
another program. 

Before calling the subroutine 
with GOSUB 10000, you must give 
each of the following variables a 
value within the range indicated. In 
addition to setting these variables, 
your program should not use the 
variables WX and WY, which the 
routine uses to draw borders. 
Variable Range 
WL 2-39 
WR 2-39 
WT 2-22 
WB 2-22 
WS any single character 
WI 0-2 

Line 10000 resets the text win­
dow to the size of the entire screen. 
This insures that HTAB and VTAB 
place the border properly. In lines 
10010-10030 the variable WI de­
fines the print mode of the border. 
A value of 0 maintains NORMAL 
mode, 1 sets the mode to INVERSE, 
and 2 sets it to FLASH. 

The variable W$ defines the 
character used for the border, which 
is drawn in lines 10040-10050. If 
you don 't want a border, define W$ 
as a null string (W$ = ""). Line 
10060 locates the new text window, 
setting the left, right, top, and bot­
tom boundaries with the variables 
WL, WR, WT, and WB, respective­
ly. Note that the left and right 
boundaries (WL and WR) must be 
in the range 2-39 to allow room for 
a border. For the same reason, WT 
and WB (top and bottom bound­
aries) should be in the range 2-22. 
Once the window is defined, line 
10070 resets the Apple to NORMAL 
mode, dears the inside of the new 
text window, and ends the routine. 

Program 1: Window 
Demonstration 
29 1"" TEXT 
46 11111 HOME 
Fl 12" REM -- DRAW MENU WINDOW 
F7 13" WL - 1"1WR = '3":WT = 51WB 

• 181WS • "S"1WI = " 
Df 140 GOSUB 100111111 
EA 15111 PRINT ____ ..Ff 160 PRINT TAB< 4>1" 2 •c= MENU 

6C 170 PRINT : PRINT 
19 180 FOR Y = 1 TO 4 
34 190 PRINT TAB< 4> ;Y; "- WINDOW 

<"t CHRS <64 + Y>1">" 
E6 200 NEXT Y 
Cf 21111 PRINT 1 PRINT 1 PRINT 
C5 22" PR I NT "CHOOSE WINDOW < 1 -4 

) .. , 
DA 23" GET VS 
~ 240 IF VS < "1" OR VS > "4" T 

HEN BOTO 1'!10 

69 25" W = VAL (VS) 
B4 260 ON W GOSUB 1"00, 2000, 3000 

,4011l0 
EC 270 FOR Z = 1 TO 1""0: NEXT Z 
99 280 LIST 
57 290 HOl'IE 
BF 300 PRINT 1 PRINT : PRINT 
~ 310 PRINT TAB< 3>1"WINDOW <"; 

CHRS C64 + W>1">" 
El 320 FOR Z = 1 TO 1000: NEXT Z 
B6 330 REM -- DRAW RETURN WINDOW 
IB 34" WL = 6: WR = 34: WT = 12: WB 

• 121WS • CHRS C32>1WI • 
1 

D4 35" GOSUB 10000 
62 360 PRINT TAB C 5) I "PLEASE PRE 

SS ANY KEY"I 
El 370 GET VS 
9F 380 GOTO 130 
CB 1111111111 REM -- DRAW WINDOW <A> 
~ 1010 WL • 21WR = 15:WT = 2:WB 

• 81WS • CHRS (32>1WI • 
1 

49 1"2" GOSUB 1000111 
DD 1030 RETURN 
D9 2000 REM -- DRAW WINDOW <Bl 
lE 2010 WL = 26:WR = 39:WT = 2:W 

B • 81WS • "S"1WI • 1 
4A 202" GOSUB 10000 
DE 2030 RETURN 
EA 30011l REM -- DRAW WINDOW CC> 
DB 311110 WL = 2:WR = 151WT = 161W 

B • 221WS • "~":WI • Ill 
48 31112111 GOSUB 10lllllll!I 
OF 303111 RETURN 
FB 4000 REM -- DRAW WINDOW <D > 
94 4010 WL = 26:WR = 39:WT 16: 

WB = 221WS = " + " :WI • l 
4C 4020 GOSUB 10000 
Ef 4030 RETURN 
84 10"00 POKE 32,0: POKE 33,4111: 

POKE 34,01 POKE 35,24 
DB 10"10 IF WI • 0 THEN NORMAL 
FD 10020 IF WI "' 1 THEN INVERSE 
4E 1"J030 IF WI "' 2 THEN FLASH 
B9 llll0411l FOR WY = WT - 1 TO WB + 

1: VTAB WY: HTAB WL ­
11 PRINT WS11 HTAB WR+ 

11 PRINT WS11 NEXT 
C9 1"05" FOR WX = WL TO WR: VTAB 

WT - 11 HTAB WX1 PRINT 
WS11 VTAB WB + 11 HTAB 
WX1 PRINT WS11 NEXT 

6F 1"J"6" POKE 32, WL - ls POKE 33 
,WR - WL + 11 POKE 34,W 
T - 11 POKE 35,WB 

96 10070 NORMAL 1 HOME 1 RETURN 

Program 2: Window 
Subroutine 

84 11111111110 POKE 32, Ill: POKE 33, 411l1 
POKE 34,01 POKE 35,24 

DB 1111010 IF WI • Ill THEN NORMAL 
FD 100211l IF WI • 1 THEN INVERSE 
4E 10Ql311l IF WI • 2 THEN FLASH 
B9 10040 FOR WY • WT - 1 TO WB + 

11 VTAB WY1 HTAB WL ­
11 PRINT WS11 HTAB WR+ 

11 PRINT WS11 NEXT 
C9 1005Ql FOR wx WL TO WR: VTABD 

WT - 11 HTAB WX1 PRINT 
WS11 VTAB WB + 11 HTAB 
WX1 PRINT WS11 NEXT 

6F 1"11160 POKE 32, WL - 1 : POKE 33 
,WR - WL + 11 POKE 34,W 
T - 11 POKE 35,WB 

96 10el70 NORMAL 1 HOME 1 RETURN 
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COMPUTE!'s Guide 

To Typing In Programs 


Before typing in any program, you 2}, or (<8 Q>], you would enter five 
should familiarize yourself with your cursor rights, six shifted S's, or eight 
computer. Learn how to use the key­ Commodore-Q's. On the Atari, inverse 
board to type in and correct BASIC characters (printed in white on black) 
programs. Read your manuals to un­ should be entered after pressing the 
derstand how to save and load BASIC inverse video key. 
programs to and from your disk drive or Since spacing is sometimes impor­
cassette unit. Computers are precise- tant, any more than two spaces will be 

. take special care to type the program i--------------------------------1 
exactly as listed, including any neces­
sary punctuation and symbols, except Atari 400/800/XL/XE
for special characters as noted below. 

When 	 you seeTo help you with this task, we have 
implemented a special listing conven­
tion as well as a program to help check 
your typing-the "Automatic Proof­
reader." Please read the following 
notes before typing in any programs 
from COMPUTE!. They can save you a lot 
of time and trouble. 

Commodore, Apple, and Atari 
programs can contain some hard-to­
read (and hard-to-type) special charac­
ters, so we have developed a listing 
system that indicates the function of 
these control characters. (There are no 
special control characters in our IBM or 
TI-99/4A listings.) You will find Com- 1------------------------------1 
modore and Atari special characters 
within curly braces; do not type the brac­
es. For example, {CLEAR} or {CLR} 
instructs you to insert the symbol 
which clears the screen on the Atari or 
Commodore machines. For Commo­
dore, Apple, and Atari, a symbol by 
itself within curly braces is usually a 
control key or graphics key. If you see 
{A}, hold down the CTRL key and 
press A. This will produce a reverse 
video character on the Commodore (in 
quote mode), a graphics character on 
the Atari, and an invisible control char­
acter on the Apple. Commodore com­
puters also have a special control key 
labeled with the Commodore logo. 
Graphics characters entered with the 
Commodore logo key are enclosed in a 
special bracket that looks like this: 
[<A>J. Jn this case, you would hold 
down the Commodore logo key as you 
type A. Our Commodore listings are in 
uppercase, so shifted symbols are un­
derlined. A graphics heart symbol 
(SHIFT-5) would be listed as ,2. One 
exception is {SHIFT-SPACE}. When 
you· see this, hold down SHIFT and 
press the space bar. If a number pre­
cedes a symbol, such as {5 RIGHT}, {6 

<CLEAR> 

CUP> 

<DOWN> 

CLEFT> 

CRIGHT> 

<BACK S> 

<DELETE> 

<INSERT> 

CDEL LINE> 

<INS LINE> 

<TAB> 

CCLR TAB> 

CSET TAB> 

<BELL> 

<ESC> 


Type 	 See 

ESC SHIFT < 
ESC CTRL ­
ESC CTRL = 
ESC CTRL + 
ESC CTRL a 
ESC DELETE 
ESC CTRL DELETE 
ESC CTRL INSERT 
ESC SHIFT DELETE 
ESC SHIFT INSERT 
ESC TAB 
ESC CTRL TAB 
ESC SHIFT TAB 
ESC CTRL 2 
ESC ESC 

Commodore PET/CBM/VIC 64/128/16/+4 
When You 
Read: 

{CLR} 

(HOME) 

{UP) 

(DOWN} 

{LEIT} 

{RIGHT} 

(RVS} 

{OFF} 

(BU<} 

{WHT} 

{RED} 

{CYN} 

{PUR} 

{GRN} 

{BW} 

{YEL} 

Preu: See: 

j sK1n l§~ B 
IctRIHOME I II 

IsH•rr 	11r cRSR l I ~ 
1r cRSR i I m 

ISIUFT 11-CRSR-I • 
1-cRSR-I IJ 

ICTRL ICTI rn 
ICTRt lQJ •ICTRL ILO ii 
l crRt l~ [i 
jcrRL 1[2] g 
!crat l[Q II 
j CTRt l~ •jCTRL ICIJ G 
ICTRL l[D G 
ICTRL Il=c! m 

listed. For example, {6 SPACES} means 
to press the space bar six times. Our 
listings never leave a space at the end of 
a line, instead moving it to the next 
printed line as {SPACE}. For your 
convenience, we have prepared this 
quick-reference chart for the Commo­
dore and Atari special characters: 

When You 
Read: 

g 1 ~ 

g 2 ~ 

g 3 ~ 

g 4 ~ 

g s~ 

g 6 ~ 

g 7 ~ 

g 8 ~ 

{ Fl l 

{ F2 l 

{ F3} 

{ F4 l 

{ FS } 

( F6} 

{ F7 l 

{ F8 } 

~ 

~ 	 Clear Screen 
Cur5or Up" -&. 	 Cursor- Down 

+ 	 Cursor Left 
+ Cursor Right 
~ B•ckspace 
a Delete char•cter 
ll Insert character 
a Delete line 
a Insert line 
~ TAB key 

Cl Cle•r t•b 
ID Set tab stop 
r.;,':j Ring buzzer 
Ii. ESCape key 

Preu: See: 

jcoMMOooREIQJ I] 
!coMMODOREIITJ . 
ICOMMODORE 10 a 
ICOMMODORE 10 m 
lcoMMODORE 10 ~ 
!coMMODORE l[D II 
ICOMMODORE 100 . , a 
ICOMMODORE I 8 1111'

. 
11 

IT] ­
ISKIFTI IT] II• 

QO !!! 
jsmn lQO II! 
~ 


l sKIFTI~ 


~ 
j s1UFTI~ 

••••1.-.1 E 
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The Automatic Proofreader 
We have developed a series of simple, 
yet effective programs that can help 
check Y9ur typing. Type in the appro­
priate Proofreader program listed be­
low, then save it for future use. On the 
VIC, 64, or Atari, run the Proofreader to 
activate it, then enter NEW to erase the 
BASIC loader (the Proofreader remains 
active, hidden in memory, as a machine 
language program). Pressing RUN/ 
STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can 
use SYS 886 to reactivate the VIC/64 
Proofreader, or PRINT USR(l536) to 
reenable the Atari Proofreader. On the 
Apple, the Proofreader automatically 
erases the BASIC portion of itself after 
you activate it by typing RUN, leaving 
only the machine language portion in 
memory. It works with either DOS 3.3 
or ProDOS. Disable the Apple Proof­
reader by pressing CTRL-RESET before 
running another BASIC program. The 
IBM Proofreader is a BASIC program 
that simul~tes tfie IBM ·BASIC line edi­
tor, letting you enter, edit, list, save, and 
load programs that you type. Type 
RUN to activate. 

Once the Proofreader is active, try 
typing in a line. As soon as you press 
RETURN, either a decimal number (on 
the Commodore), a hexadecimal num­
ber (on· the Apple), or a pair of letters 
(on the Atari or IBM) appears. The 
number or pair of letters is called a 
checksum. Try making a change in the 
line, and notice how the checksum 
changes. 

All you need to do is compare the 
value provided by the Proofreader with 
the checksum printed in the program 
listing in the magazine. In Commodore 
listings, the checksum is a number from 
0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax 
error if the checksum is typed in, but 
the REM statements and checksums 
need not be typed in. It is just there for 
your information. 

In Atari, Apple, and IBM listings, 
the checksum is given to the left of each 
line number. Just type in the program 
one line at a time (without the printed 
checksum) and compare the checksum 
generated by the Proofreader to the 
checksum in the listing. If thay match, 
go on to the next line. 1f not, check your 
typing: You've made a mistake. On the 
Commodore, Ata.ri, and Apple Proof­
readers, spaces are not counted as part 
of the checksum, so be sure you type 
the right number of spaces between 
quote marks. The Commodore and 
Atari Proofreaders do not check to see 
that you've typed the characters in the 
right order, so if characters are trans­
posed, the checksum still matches the 
listing. Because of the checksum meth­

od used, do not type abbreviations, 
such as ? for PRINT. The IBM Proof­
reader is the pickiest of all; it will detect 
errors in spacing and transposition. Be 
sure to leave Caps Lock on, except 
when typing lowercase characters. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the 
computer's normal BASIC line editor, it 
has to include many of the direct-mode 
IBM BASIC commands. The syntax is 
identical to IBM BASIC. Commands 
simulated are LIST, LLIST, NEW, 
FILES, SAVE, and LOAD. When listing 
your program, press any key (except 
Ctrl-Break) to stop the listing. If you 
type NEW, the Proofreader prompts 
you to press Y to be sure you mean yes. 

Two new commands are BASIC 
and CHECK. BASIC exits the Proof­
reader back to IBM BASIC, leaving the 
Proofreader in memory. CHECK works 
just like LIST, but shows the checksums 
along with the listing. After you have 
typed in a program, save it to disk. 
Then exit the Proofreader with the 
BASIC command, and load the pro­
gram in BASIC as usual (this replaces 
the Proofreader in memory). You can 
now run the program, but you may 
want to resave it to disk. The version of 
your program that you resave from 
BASIC will take up less space on disk 
and will load faster, but it can no longer 
be edited with the Proofreader. If you 
want to convert a program to Proof­
reader format, save it to disk with SAVE 
"filename",A. 

Speclal Proofreader Notes 
For Commodore Cassette 
Users 
The Proofreader resides in a section of 
memory called the cassette buffer, 
which is used during tape LOADs and 
SAVEs. Therefore, be sure to press 
RUN/STOP-RESTORE to get the Proof­
reader out of the way before saving or 
loading a program. If you want to use 
the Proofreader with tape, run the 
Proofreader, then enter these two lines 
exactly as shown, pressing RETURN 
after each one: 

A$="PROOFREADER.T":B$="{10 
SPACES}":FOR X=l TO 4:A$=A$ 
+BS:NEXT 

FOR X=886 TO 1018:A$=A$+CHR$ 
CPEEK(X)):NEXT:OPEN 1,1,1,A$: 

CLOSEl 

Then insert a blank tape and press RE­
CORD and PLAY to save a special ver­
sion of the Proofreader. Anytime you 
need to reload the Proofreader after it 
has been erased-for example, after 
you reload a paritally completed pro­
gram-just rewind the tape, type 
OPENl:CLOSEl , then press PLAY. 

You ' ll see the message FOUND 
PROOFREADER.T, but not the familiar 
LOADING message. Don't worry; the 
Proofreader is in memory. When 
READY comes back, enter SYS 886. 

Program 1: VIC/64 
Proofreader 
By Charles Brannon, Program Editor 

10 	PRINT" {CLR) PLEASE WAIT ••• ": 
FORI=886T01018:READA:CK=CK+ 
A:POKEI,A:NEXT 

20 	IF CK<>l7539 THEN PRINT" 
{DOWN)YOU MADE AN ERROR":PR 
INT"IN DATA STATEMENTS."1EN 
D 

30 	SYS8861PRINT"{CLR)(2 DOWN)P 
ROOFREADER ACTIVATED."1NEW 

40 DATA 173,036,003,201,150,20 

8,001,096,141,151,003,173 


50 DATA 037,003,141,152,003,16 

9,150,141,036,003,169,003 

60 DATA 141,037,003,169,000,13 
3,254,096,032,087,241,133 

70 DATA 251,134,252,132,253,00 

8,201,013,240,017,201,032 


80 DATA 240,005,024,101,254,13 

3,254,165,251,166,252,164 

90 DATA 253,040,096,169,013,03 
2,210,255,165,214,141,251 

100 DATA 003,206,251,003,169,0 
00,133,216,169,019,032,210 

110 DATA 255,169,018,032,210,2 
55,169,58,032,210,255,166 

120 DATA 254,169,000,133,254,1 
72,151,003,192,087,208,006 

130 DATA 032,205,189,076,235,0 
03,032,205,221,169,032,032 

140 DATA 210,255,032,210,255,l 
73,251,003,133,214,0?6,173 

150 DATA 003 

Program 2: Atari 
Proofreader 
By Charles Brannon, Program Editor 

1 llHI 	 BRAPH I CB 8 
118 	FOR 1•1:536 TO 17881RE 

AD A1POKE I,A1CK•CK+A 
1NEXT I 

129 	IF CK<>19872 THEN 7 " 
Errar in DATA Stateme 
nta. Check Typing."• 
END 

139 A•UBR C1:536) 
148 7 1? "Auta•atic Praaf 

reader New Activated. 

1:58 END 
168 DATA 184,169,8,18:5,26 

,3,281,69,248,7 
178 DATA 289,299,192,34,2 

88,243,96,298,169,74 
188 DATA 1:53,26,3,288,169 

,6,1:53,26,3,162 
198 DATA 8,189,9,228,1:57, 

74,6,232,224,16 
288 DATA 288,24:5,169,93,1 

41,78,6,169,6,141 
218 	DATA 79,6,24,173,4,22 

8, 11111:5, 1 , 141 , 9:5 
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228 DATA 6,173,S,228,18S, 
8,141,96,6,169 

238 DATA 8,133,283,96,247 

.238,12S,241,93,6 


248 DATA 244,241,llS,241, 

124,241,76 1 28S,238 

2S8 DATA 8,8,8,8,8,32,62, 
246,8,281 

268 DATA lSS,248,13,2•1,3 

2,248,7,72,24,181 


278 DATA 283,133,283,184, 

48,96,72,1S2,72,138 

288 DATA 72,168,8,169,128 
,14S,88,28•,192,48 

29• DATA 288,249,16S,283, 
74,74,74,74,24,18S 

388 DATA 161,168,3,14S,88 

,16S,283,41,1S,24 


318 DATA 18S,161,288,14S, 

88,169,8,133,283,184 


32• DATA 178,184,168,184, 

41,96 


Program 3: IBM Proofreader 
By Charles Brannon, Program Editor 

10 	 'Automatic Proofreader Ver 
sion 2.00 <Lines 270,510,5 
15,517,620,630 changed fro 
m Vl.0) 

100 	DIM LS(500>,LNUM<500):COL 
OR 0,7,7tKEY OFFtCLStMAX= 
01LNUM(0)=65536! 

110 	ON ERROR GOTO 120:KEY 15, 
CHR$<4>+CHR$C70):0N KEY<l 
5) GOSUB 640:KEY <15> ON: 
GOTO 130 

120 	RESUME 130 
130 	DEF SEG=&H40:W=PEEK<&H4A> 
140 	ON ERROR GOTO 650:PRINT:P 

RINT"Proofre.ader Ready." 
150 LINE INPUT LS:V=CSRLIN-IN 

T<LEN<LSl/Wl-1:LOCATE Y,1 
160 DEF SEG=0:POKE 1050,30:PO 

KE 1052,34:POKE 1054,0:PO 
KE 1055,79:POKE 1056,13:P 
OKE 1057,281LINE INPUT L$ 
tDEF SEG:IF LS="" THEN 15 
0 

170 IF LEFTSCLS, 1>=" " THEN L 

$=MIDS<LS,2>:GOTO 170 


180 IF VAL<LEFTSCLS,2>>=0 AND 

MIDSCLS,3,1l=" "THEN LS 

=MIDSCLS,4l 
190 LNUM=VAL<LS>:TEXT$=MIDS<L 

S 1 LEN<STR$CLNUMll+l> 
200 IF ASCCLSl>57 THEN 260 'n 

o line number, therefore 
comm.and 

210 	IF TEXT$="" THEN GOSUB 54 
01IF LNUM•LNUM<Pl THEN GO 
SUB 560:GOTO 150 ELSE 150 

220 	CKSUM=0:FOR I=l TO LENCLS 
>:CKSUM=<CKSUM+ASC<MIDS<L 
s,I>laI> AND 255:NEXT:LOC 
ATE Y,l:PRINT CHRSC65+CKS 
UM/16l+CHRSC65+CCKSUM AND 

15ll+" "+LS 
230 GOSUB 540:IF LNUM<P>=LNUM 

THEN LS<P>=TEXTS:GOTO 15 
0 'replace lin• 

240 GOSUB 580:GOTO 150 'inser 
t the line 

260 	TEXTS="":FOR 1=1 TO LEN<L 
Sl:A=ASC<MIDS<Ls,Il>:TEXT 
S=TEXTS+CHRS<A+32a<A>96 A 
ND A<123>>:NEXT 

270 DELIMITER=INSTR<TEXTS," " 
) 1 COMMANDS=TEXTS1 ARGS="": 
IF DELIMITER THEN COMMAND 
S•LEFTs<TEXTS,DELIMITER-1 
l1ARGS•MIDS<TEXTS,DELIMIT 
ER+ll ELSE DELIMITER=INST 
R<TEXTs,CHRSC34lltIF DELI 
MITER THEN COMl'IAND"S=LEFTS 
<TEXTS,DELIMITER-lltARGS= 
MIDS<TEXTS,DELIMITERl 

280 IF COMMANDS<>"LIST" THEN 
410 

290 OPEN "scrn:" FOR OUTPUT A 
s tH 

300 IF ARGS="" THEN FIRST=0:P 
•MAX-11GOTO 340 

310 	DELIMITER= INSTR <ARGS, "-" l 
:IF DELIMITER=0 THEN LNUM 
=VAL<ARG$l1GOSUB 540:FIRS 
T•PtGOTO 340 

320 	FIRST=VAL<LEFTS<ARGS,DELI 
MITERlltLAST•VAL<MIDS<ARG 
s,DELIMITER+l l > 

330 	LNUM=FIRST:GOSUB 540:FIRS 
T=P:LNUM•LAST:GOSUB 540:1 
F P=0 THEN P=MAX-1 

340 	FOR X=FIRST TO P:N$=MIDS< 
STRS<LNUM<X>>,2l+" " 

350 IF CKFLAG=0 THEN AS="":GO 
TO 370 

360 CKSUM=0:As=Ns+LS<X>:FOR I 
•1 TO LEN<ASl:CKSUM•<CKSU 
M+ASCCMIDSCAs,IllaI> AND 
2551NEXT1AS=CHRS<65+CKSUM 
/16>+CHRs<65+(CKSUM AND 1 
5)) +" .. 

370 	PRINT 11,AS+NS+LS<Xl 
380 	IF INKEYs<>"" THEN X=P 
390 NEXT :CLOSE 11:CKFLAG=0 
400 GOTO 130 
410 	IF COMMANDS="LLIST" THEN 

OPEN "lpt11" FOR OUTPUT A 
S I 11 GOTO 300 

420 IF COMMANDS="CHECK" THEN 
CKFLAG•l1GOTO 290 

430 IF COMMANDS<>"SAVE" THEN 
450 

440 	GOSUB 600:0PEN ARGs FOR 0 
UTPUT AS 111ARGS•""1 GOTO 
300 

450 IF COMMANDs<>"LOAD" THEN 
490 

460 GOSUB 600:0PEN ARGS FOR I 
NPUT AS 11:MAX=0:P=0 

470 	WHILE NOT EOF<1>:LINE INP 
UT 11,LStLNUM<Pl=V~L<LSl: 
LSCPl•MIDSCLS,LEN(STRS<VA 
LCL$lll+1l1P•P+11WEND 

480 	MAX=P:CLOSE ll:GOTO 130 
490 	IF COMMANDs="NEW" THEN IN 

PUT "Er.as• program - Are 
you sur•"1Ls:IF LEFTS<LS, 
1l•"y" OR LEFTSCLS,ll•"Y" 

THEN MAX•0tGOTO 130tELSE 
13111 

500 IF COMMANDS="BASIC" THEN 
COLOR 7,0,0:0N ERROR GOTO 

llltCLStEND 
510 IF COMMANDS<>"FILES" THEN 

52111 
515 IF ARGS='"' THEN ARGS="A:" 

ELSE SEL•ltGOSUB 61110 
517 	FILES ARGS:GOTO 130 
520 	PRINT"Syntax error":SOTO 

13111 

540 	P=0tWHILE LNUM>LNUM<P> AN 
D P<MAX1P•P+11WEND1RETURN 

560 MAX=MAX-1tFOR X•P TO MAX: 
LNUM<X>•LNUM<X+ll1Ls<X>•L 
SCX+ll1NEXT1RETURN 

580 MAX=MAX+l:FOR X•MAX TO P+ 
1 STEP -l1LNUM<X>•LNUM<X­
ll 1Ls<X>•Ls<X-ll 1NEXT1LSC 
P>•TEXTs1LNUM<P>•LNUM1RET 
URN 

608 IF LEFTS<ARGs,l><>CHRSC34 
> THEN 520 ELSE ARGs•MIDs 
<ARGs,2> 

610 IF RIGHTs<ARGs,1>•CHRS(34 
> THEN ARGS•LEFTs<ARBs,LE 
N<ARGs>-1> 

62111 IF SEL•0 AND INSTRCARGs," 
.">•0 THEN ARBS-ARBS+".BA 
S" 

030 SEL•0tRETURN 
640 CLOSE •11CKFLAG•81PRINT"S 

topped."aRETURN 15121 
650 PRINT "Error l"1ERR1RESUM 

E 1:50 

Program 4: Apple 
Proofreader 
By Tim Victor, Editorial 
Programmer 

10 	C = 0: FOR I = 768 TO 768 + 
68: READ AtC = C + A1 POKE I 
,A: NEXT 

20 	IF C < > 7258 THEN PRINT "ER 
ROR IN PROOFREADER DATA STAT 
EMENTS": END 

30 	IF PEEK <190 a 256) < > 76 T 
HEN POKE 56,0: POKE 57,31 CA 
LL 10021 GOTO 50 

40 PRINT CHRS <4>1"INIAS300" 
50 POKE 34,0: HOME 1 POKE 34,l: 

VTAB 2: PRINT "PROOFREADER 
INSTALLED" 

60 NEW 
100 DATA 216,32,27,253,201,141 
110 DATA 208,60,138,72,169,0 
120 DATA 72,189,255,1,201,160 
130 DATA 240,8,104,10,125,255 
140 DATA 1,105,0,72,202,208 
150 DATA 238,104,170,41,15,9 
160 DATA 48,201;58,144,2,233 
170 DATA ~7,141,1,4,138,74 
180 DATA 74,74,74,41,15,9 
190 DATA 48,201,~8,144,2,233 
200 DATA 57,141,0,4,104,170 
210 DATA 169,141,96 
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.MLX Machine Language Entry Program 
For Commodore 64 Cnarles Brannon. Program Editor 

MLX is a labor-saving utility that al­
lows almost fail-safe entry of machine 
language programs published in COM­

PUTE!. You need to know nothing about 
machi?'le language to use MLX-it was 
designed for everyone. At least BK ex­
pansion memory is required. 

MLX is a new way to enter long machine 
language (ML) programs with a mini­
mu·m of fuss. MLX lets you enter the 
numbers from a special list that looks 
similar to BASIC DATA statements. It 
checks your typing on a line-by-line 
basis. It won't let you enter illegal char­
acters when you should be typing num­
bers. It won't let you enter numbers 
greater than 255 (forbidden in ML). It 
won't let you enter the wrong numbers 
on the wrong line. In addition, MLX 
creates a ready-to-use tape or disk file. 

Using MLX 
Type in and save the appropriate ver­
sion of MLX (you'll want to use it in the 
-future). When you're reacly to type in an 
ML program, run MLX. MLX for the 64 
asks you for two numbers: the starting 
address and the ending address. These 
numbers are given in the article accom­
panying the ML program. 

When you run MLX, you'll see a 
prompt corresponding to the starting 
address. The prompt is the current line 
you are entering from the listing. It in- . 
creases by six each time you enter a line. 
That's because each line has seven num­
bers-six actual data numbers plus a 
checksum number. The checksum verifies 
thatyou typed the previous six numbers 
correctly. If you enter any of the six 
numbers wrong, or enter the checksum 
wrong, the computer rings a buzzer and 
prompts you to reenter the line. If you 
enter it correctly, a bell tone sounds and 
you continue to the next line. 

MLX accepts only numbers as in­
put. Ifyou make a typing error, press the 
INST /DEL key; the entire number is 
deleted. You can press it as many times 
as necessary back to the start of the line. 
If you enter three-digit numbers as list­
ed, the computer automatically prints 
the comma and goes on to accept the 
next number. If you enter less than three 
digits, you can press either the space bar 
or RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis. 

To simplify your typing, MLX rede­
fines part of the keyboard as a numeric 
keypad (lines 581-584): 

U I 0 7 8 9 
H J K L become 0 4 5 6 

M, 1 2 3 

64 MLX Commands 
When you finish typing an ML listing 
(assuming you type it all in one session), 
you can then save the completed pro­
gram on tape or disk. Follow the screen 
instructions. If you get any errors while 
saving, you probably have a bad disk, or 
the disk is full, or you've made a typo 
when entering the MLX program itself. 

You don't have to enter the whole 
ML program in one sitting. MLX lets you 
enter as much as you want, save it, and 
then reload the file from tape or disk 
later. MLX recognizes these commands: 

SHIFT-S: Save 
SHIFT-L: Load 
SlllFT-N: New Address 
SlllFT-D: Display 

When you enter a command, MLX 
jumps out of the line you've been typ­
ing, so we recommend you do it at a new 
prompt. Use the Save command to save 
what you've been working on. It will 
save on tape or disk, as if you've fin­
ished, but the tape or disk won' t work, 
of course, until you finish the typing. 
Remember what address you stop at. 
The next time you run MLX, answer all 
the prompts as you did before, then 
insert the disk or tape. When you get to 
the entry prompt, press SHIFf-L to re ­
load the partly completed file into mem­
ory. Then use the New Address 
command to resume typing. · 

To use the New Address command, 
press SHIFf-N and enter the address 
where you previously stopped. The 
prompt will change, and you can then 
continue typing. Always enter a New 
Address that matches up with one of the 
line numbers in the special listing, or 
else the checksum won't work. The Dis­
play command lets you display a section 
of your typing. After you press SHIFT­
D, enter two addresses within the line 
number range of the listing. You can 
abort the listing by pressing any key. 

64 MLX: Machine Language 
Entry 
10 REM LINES CHANGED FROM MLX 

(SPACE}VERSION 2.00 "ARE 750 
,765,770 AND 860 :rem 50 

20 REM LINE CHANGED FROM MLX V 
ERSION 2.01 IS 300 1rem 147 

100 PRINT"{CLR}E6~";CHR$(142); 
CHR$(8);:POKE53281,l:POKES 
3280,1 :rem 67 

lllJl POKE 788, 52: REM DISABLE RU 
N/STOP :rem 119 

110 PRINT"[RVS}(39 SPACES}"; 
:rem 176 

120 	PRINT"[RVS}[l4 SPACES} 

[RIGHT}[OFF}E*}£[RVS) 

[RIGHT} [RIGHT}T2 SPACES} 

E*~[OFF)E*}£[RVS)£[RVS) 
(14 	SPACES)": -:rem 250 

130 	PRINT"(RVS)[l4 SPACES} 
[RIGHT} EG}(RIGHT} 
[2 RIGHT} (OFF)£[RVS)£ 
E*}(OFF}E*}(RVST ­
(14 SPACES}": :rem 35 

140 PRINT"[RVS} [41 SPACES}" 
:rem 120 

200 PRINT" f2 DOWN} ( PUR} [ BLK} M 
ACHINE LANGUAGE EDITOR VER 
SION 2.02[5 DOWN}":rem 238 

210 PRINT"ESH2 UP}STARTING AD 
DRESS? ( 8 SPACES)( 9 LEFT}": 

:rem 143 
1215 INPUTS:F=l-F:C$=CHR$(31+1~ 

9*F) :rem 166 
220 IFS<2560R(S>40960ANDS<4915 

2)0RS>53247THENGOSUB3000:G 
OT0210 :rem 235 

225 PRINT:PRINT:PRINT :rem 180 
230 PRINT"E5H2 UP)ENDING ADDR 

ESS?[8 SPACES}(9 LEFT)";:! 
NPUTE:F=l-F:C$=CHR$(31+119 
*F) :rem 20 

240 IFE<2560R(E>40960ANDE<4915 
2)0RE>53247THENGOSUB3000:G 
OT0230 :rem 183 

250 IFE<STHENPRINTC$;"(RVS}END 
ING < START[2 SPACES}":GOS 
UB1000:GOTO 230 :rem 176 

260 PRINT:PRINT:PRINT :rem 179 
300 PRINT" [CLR}" ;CHR$( 14) :AD=S 

:rem 56 
310 A=l :PRINTRIGHT$( "0000"+MID 

$ ( STR$ (AD) , 2) , 5) : " : "; 
:rem 33 

315 FORJ=AT06 :rem 33 
320 GOSUB570:IFN=-1THENJ=J+N:G 

OT0320 :rem 228 
390 IFN=-211THEN 710 :rem 62 
400 IFN=-204THEN 790 :rem 64 
410 IFN=-206THENPRINT:INPUT" 

(DOHN}ENTER NEW ADDRESS";Z 
Z - - - :rem 44 

415 IFN=-206THENIFZZ<SORZZ>ETH 
ENPRINT"[RVS)OUT OF RANGE" 
:GOSUB1000:GOT04l~:rem 225 

417 IFN=-206THENAD=ZZ:PRINT:GO 
T0310 :rem 238 

420 IF N<>-196 THEN 480 
:rem 133 

430 PRINT:INPUT"DISPLAY:FROM": 
F: PRINT, "T0"7: INPUTT­

- :rem 234 
440 	IFF<SORF>EORT<SORT>ETHENPR 

INT"AT LEAST": S:" [LEFT}, N 
OT MORE THAN" : E: GOT043.0 

:rem 159 
450 	FORI=FTOTSTEP6:PRINT:PRINT 

RIGHT$ ( "0000"+MID$ ( STR$ (I) 
, 2 ) , 5) : " : " : : rem 30 

451 	 FORK=0T05:N=PEEK(I+K):PRIN 
TRIGHT$("00"+MID$(STR$(N), 
2) , 3 ) ; " , " : : rem 66 
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460 GETA$:IFA$>""THENPRINT:PRI 

NT:GOT0310 :rem 25 


470 NEXTK:PRINTCHR$(20);:NEXTI 

:PRINT:PiUNT:GOT0310 


:rem 50 

480 IFN<0 THEN PRINT:GOT0310 


:rem 168 

490 A(J)=N:NEXTJ :rem 199 

500 CKSUM=AD-INT(AD/256)*256:F 


ORI=lT06:CKSUM=(CKSUM+A(I) 

)AND255:NEXT :rem 200 


510 PRINTCHR$(18);:GOSUB570:PR 

INTCHR$(146); :rem 94 


511 	 IFN=-1THENA=6:GOT0315 
:rem 254 


515 PRINTCHR$(20):IFN=CKSUMTHE 

N530 :rem 122 


520 	PRINT: PRINT "LINE ENTERED W 

RONG : RE-ENTER":PRINT:GOS 

UB1000:GOT0310 :rem 176 


530 	GOSUB2000 :rem 218 

540 	FORI=lT06:POKEAD+I-l,A(I): 


NEXT:POKE54272,0:POKE54273 

,0 :rem 227 


550 	AD=AD+6:IF AD<E THEN 310 

:rem 212 


560 GOTO 710 :rem 108 

570 Na0:Z=0 :rem 88 

580 PRINT"g£~"; :rem 81 

581 GETA$:IFA$=""THEN581 


:rem 95 

582 AV=-(A$="M")-2*(A$=",")-3* 


(A$="." )-4* (A$="J" )-5* (A$= 

"K")-6*(A$="L") :rem 41 


583 	AV=AV-7*(A$="U")-8*(A$="I" 

)-9*(A$="O"):IFA$="H"THENA 

$="0" :rem 134 


584 	 IFAV>0THENA$=CHR$(48+AV) 
. :rem i34 


585 PRINTCBR$(20);:A=ASC(A$):I 

FA=l30RA=440RA=32THEN670 


:rem 229 

590 IFA>l28THENN=-A:RETURN 


:rem 137 

600 IFA<>20 THEN 630 :rem 10 

610 GOSUB690:IFI=lANDT=44THENN 


=-l:PRINT"{OFF}{LEFT} 

(LEFT}"; :GOT0690 : rem 62 


620 GOT0570 :rem 109 

630 IFA<480RA>57TBEN580 


:rem 10.S 

640 PRINTA$;:N=N*l0+A-48 


:rem 106 

650 IFN>255 THEN A=20:GOSOB100 


0:GOT0600 :rem 229 

660 Z=Z+l:IFZ<3THEN580 :rem 71 

670 IFZ=0THF.NGOSUB1000:GOT0570 


:rem 114 

680 PRINT",";:RETURN :rem 240 

690 S%=PEEK(209)+256*PEEK(210) 


+PEEK(211) :rem 149 

691 FORI=lT03:T=PEEK(S%-I) 


:rem 67 

695 IFT<>44ANDT<>58THENPOKES%­

I ,32 :NEXT :rem 205 

700 PRINTLEFT$("[3 LEFT}",I-1) 


; :RETURN ' :rem 7 

710 PRINT" [CLR} (RVS}*** SAVE * 


**(3 DOWN)" :rem 236 

715 PRINT" ( 2 DOWN} (PRESS {RVS} 


RETURN{OFF} ALONE TO CANCE 

L SAVE){DOWN)" :rem 106 


720 F$="":INPUT"{DOWN) FTLENAM 

E";F$:IFF$=""THENPRINT:PRI 

NT:GOT0310 :rem 71 


730 PRINT:PRINT"{2 DOWN) [RVS)T 

(OFF)APE OR [RVS]D{OFF)ISK 

: (T/D)" - : rem 228 


740 GETA$7IFA$<>"T"ANDA$<>"D"T 

HEN740 :rem 36 


750 	DV=l-7*(A$="D"):IFDV=8THEN 

F$="0:"+F$:0PEN15,8,15,"S" 

+F$:CLOSE15 :rem 212 


760 	T$=F$:ZK=PEEK(53)+256*PEEK 

(54)-LEN(T$):POKE782,ZK/25 

6 :rem 3 


762 	POKE781,ZK-PEEK(782)*256:P 
OKE780,LEN(T$):SYS65469 

:rem 109 

763 POKE780,l:POKE781,DV:POKE7 


82,l:SYS65466 :rem 69 

765 K=S:POKE254,K/256:POKE253, 


K-PEEK( 254 }-*256 :POKE780, 25 

3 :rem 17 


766 K=E+l:POKE782,K/256:POKE78 

l,K-PEEK(782)*256:SYS65496 


: rem 235 

770 IF(PEEK(783)ANDl)OR(l91AND 


ST)THEN780 :rem 111 

775 PRINT" {DOWN} DONE. [DOWN)" :G 


OT0310 - :rem 113 

780 PRINT" (DOWN)ERROR ON SAVE. 


{ 2 SPACES )TRY AGAIN. "7IFDV 

=1THEN720 - :rem 171 


781 OPEN15,8,15:INPUTl15,El$ ,E 

2$:PRINTE1$;E2$:CLOSE15:GO 

T0720 :rem 103 


790 PRINT"{CLR)(RVS)*** LOAD* 

** ( 2 DOWN)" : rem 212 


795 PRINT" ( 2· DOWN} (PRESS [RVS} 

RETURN{OFF) ALONE TO CANCE 

L LOAD)" : rem 82 


800 F$="": INPUT" [ 2 DOWN} FILEN 

AME!': F$: IFF$=" "THENPRINT :G 

OT0310 :rem 144 


810 PRINT:PRINT"[2 DOWN)(RVS}T 

(OFF)APE OR [RVS}D{OFF)ISK 

: (T/D)" -:rem 227 


820 GETJ\.$:IFA$< > "T"ANDA$<> "D"T 

HEN820 :rem 34 


830 DV=-l-7*(A$="D"):IFDV=8THEN 

F$="0:"+F$ :rem 157 


840 	T$=F$:ZK=-PEEK(53)+256*PEEK 

(54)-LEN(T$):POKE782,ZK/25 

6 :rem 2 


841 POKE781,ZK-PEEK(782)*256:P 

OKE780,LEN(T$):SYS65469 


:rem 107 

845 POKE780,l:POKE781,DV:POKE7 


82,l:SYS65466 :rem 70 

850 POKE780,0:SYS65493 :rem 11 

860 1F(PEEK(783)ANDl)OR(l91AND 


ST)THEN870 :rem 111 

865 PRINT"(OOWN}DONE. ":GOT0310 


- :rem 96 

870 PRINT"(DOWN}ERROR ON LOAD. 


{2 SPACES}TRY AGAIN.(OOUN) 

":IFDV=lTHEN800 :rem 172 


880 OPEN15,8,15:INPUTtl5,El$,E 

2$:PRINTE1$;E2$:CLOSE15:GO 

T0800 : rem 102 


1000 REM BUZZER :rem 135 

1001 POKE54296,15:POKE54277,45 


:POKE54278,165 :rem 207 

1002 POKE54276,33:POKE 54273,6 


:POKE54272,5 :rem 42 

1003 FORT=lT0200:NEXT:POKE5427 


6,32:POKE54273,0:POKE5427 

2,0:RETURN :rem 202 


2000 REM BELL SOUND :rem 78 

2001 POKE54296,15:POKE54277,0: 


POKE54278,247 :rem 152 

2002 POKE 54276,17:POKE54273,4 


0:POKE54272,0 :rem 86 

2003 FORT=lT0100:NEXT:POKE5427 


6,16:RETURN :rem 57 

3000 PRINTC$; " (RVS) NOT ZERO PA 


GE OR ROM" :GOT01000 

:rem 89 


© 

from 
COMPUTER 

HOUSE 
Specialties ... 

American Covers 
Leather Look - Durable 


far all Drives. Computers & 

Monitors - CALL 


Axiom Interfaces 

Parallax - AT ......... . . . .. .. . . . 69.95 

Paralla x - Ti ....... .. .. . . ....... 69.95 

Parallax - CD ................ . . 69.95 


Dlscwasher 

Spike Masters 


FP-1000 ......... . . .. . . .. ... . ... 59.95 

P-1000 ... . . . . ....... . ....... . .. 49.95 

P-500 ....... . .. . ............. . . 18.95 


Carl Battery Pack 

Caring Case 


199.95 

MPP Modems 
1000E .. . ...................... 89.95 

1064 .... ...... .. ....... .... ... 79.95 

Video 7 C-64 Modem ......... . 39.95 


MPP 
Interface 1150 .. . . . . . . ... . ..... 63.95 
Print Buffer .. .. .... . . . ... . .. .. . 119.95 
1200 Baud MPP Modem ......... Call 

Indus Disk Drives 
GT-Atari ... . ...... .. ...... . .. 259.95 
GT-C-64 . . . . .... . .. .. .. . .. . . . 269.95 
GT-Apple .... '. . . ............ . . 179.95 

lntronlc Kameleon 
Apple 2C M-100 Interface ..... . 69. 95 

AB Switch Box w/cables . . . .. ... 99.00 


Jasco Printer Cable 
IBM Printer Cable . . . ... . . . ..... 24.95 

MTR Monitor 
IBM-TIL Green or Amber .. . .... 169.95 

w/swive l & tilt base 

Star Micronics, Inc. 
SG10 .. . .... .. ........ . ..... . 239.95 

SG10C ......... ... ... . . . ..... 259.00 

SD10 . ...... . .. •.... . ... . .. . . . .. Coll 

SD15 . . . . .. . ...•.... . . . .•. . ..... Coll 

SR10 .... .. ..... . . .. . . . .. .. . . . ... Call 

SR15 ... .. ......... ... . . ... . ... . . Call 

SB .. . . . ..... .. ........ . . . ....... Call 


COMPUTER HOUSE Specialties 

P.O. Box26 


Belton, MO 64012 

Call Toll Free to Order 


Outside Kansas call 

1·800·255·0390 then 454457 


In Kansas Call 

1·800·332·0274 then 454457 


We occepr cnecks. money order. Visa & Masler­
Cord (1ncluoe • & expiro11on dole) Please odd 
3.,'t for credit cord purchases Personal & 
Company checks allow 2 weeks ro clear School 
orde" occepred Pnce subiec lo ctionge without 
notice Dealer mqumes invited M1ssoun residents 
odd 6'. 't soles rox Visa. MasterCard, Cashier's 
Cnecks or Money Orce" Orders W111 oe sn1oped 
next day Due o our low p11ces a ll soles a re fina l 
.AJI returns must nave re lurn author!zo1 1on numoer 
Coll ro oblom one 
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ATARI Is a trademark ot ATARI INC . 

Atari 130 XE ... Call for Latest 
Atari 1050 Disk Drive . . . Price 

SUPERPRINTER PACKAGES 
SG -10 & LI-Print A .. . . ... . .. ......... 289 
Panasonic 1091 and LI-Pri nt A ..... . ... 339 
Panasonic 1090 and U-Print A . . . . . . . . . 269 
Legend 880 and U-Print A . . . . . . . . . . . . . 287 
Citoh 8510AP and U-Print A . . .... . . . .. 369 
Powertype & U-Print A . . . . . . . . . . . . . . . 369 
Super Printer Packages have no extra charges when 
shipped In Continental USA. 

ATARI INTERFACES INDUS GT 
Aid lntertast I ... . 99 .95 for Atari .......• . 21 9 
U-Print A . .... • . 59 .95 MPP 1DOOE 
MPP 1150 . . . . .. 64 .95 
U-Print A/1 6K Bu ffer Modem . . . .. ... 89 .95 
.. .... . ... . .. .. . 79.95 
U-Print A/32K Buffer 
.. .. . .. . . . . . . ... 99 .95 
U-Print Al64K Buffer 
...... . . .... .. . 109.95 
R-Verter Adaptor 39 .95 

~~~ 
U·Ca ll Modem 
Adapter ...... 44. 95 

ATARI SOFTWARE 

BRODERBUND MISC. ATARI (cont'd.) 
Bank Street Write r-D 49 .95 
loderunner-D . . . . . . 23 .95 
Spelunker-D . . ...... 20 .95 
Stelth·D . . . . . . . . . . 20 .95 
Print Shop·D ....... 34 .95 
Serpent's Star-D .... 27.95 
Print Shop Paper .... 16 .95 

ELECTRONIC ARTS 
Archon . . . .... .. . .. 19 .95 
Archon II .. . .. . .... 24 .95 
Mule .......... .... 19 .95 
Realm/Impossibility 19.95 
Murder/Zinderneul ... 19 .95 
Music Construction . 19 .95 
Pinball Construction . 19 .95 
One on One . . 24 .95 
Seven Cities of Gold . 24.95 
Financial Cookbook . 29 .95 

INFOCOM 
Hitch iker·D .. ...... . 29 .95 
Zorl< 1, 11 or Ill . . .... 29 .95 
Enchanter-D . ....... 29 .95 
Deadline ·D . . . . .. . 34 .95 
Wisbringer-D .... . .. 29.95 

MICROPROSE 
F-15 Strike Eag le-D 23 .95 
Crusade in Europe-D 27 .95 
Decision in Desert·D 27.95 
Kennedy Approach-D 23 .95 

MISCELLANEOUS 
ATARI 
Flight Simu lator 11-D . 34.95 
S.A.M.-D .......... 41 .95 
Mejjafont-D . . . . ..... 19 .95 
Monkey Wrench II-Cart !9.95 
Beachhead·DIT ...... 23.95 
Spy vs. Spy·D .. . ... 23.95 
MPP Modern Drrver-D 19.95 
Net Worth-D ... . ... 49 .95 
Omnitrend Universe-D 69.95 
Adventure Writer-D . 27.95 
MMG Compiler-D . ... 69 .95 
Summer Games-D ... 27.95 
Pitstop ll·D ... .. .. . 27.95 
Ultima l·D .. .... ... 23.95 
Ultima 11-D ......... 41 .95 
Ultima IV·D . .. . ... . 41.95 

Leiter PertecVSpell-D 49.95 
Ra id Over Moscow·D 27 .95 
Micro-Leag . BasebaJl.D 29.95 
Paper Chp·D . . . . . • 39.95 
On ·Track Raclng·D . . 20.95 
Home Pak· D . . . . . . 34.95 
B·Graph·D ....... .. 49.95 
Data Pertect-D ...... 49 .95 

oss 
MAC/65 Tool Kit·D 
Ac tion Too l Kit·D . 
Bas ic XL Too l Klt·D 

SSI 

27 .95 
27 .95 

' 27 .95 

Carrier Force·D 41.95 
Combat Leader-DIT 27 .95 
Cosmic Balance 11-D . 27.95 
Cosmic Bala nce·D ... 27 .95 
Broadsides-D . . .... . 27 .95 
War in Russla-D .. .. 55.95 
50 Mission Crush ·D . 27 .95 
Ouestron·D . . .... . . 34 .95 
Rails West·D ....... 27 .95 
Computer Ambush-D 41.95 
Computer Base ball-D 27 .95 
Breakthrough 

Ardennes-D . . . . . 41.95 
Field of Fire·D . .. . 27 .95 
Impenal Galactlan·D . 27 .95 
Comp. Ouarterback·D 27.95 
Oper. Market Garden·D 34 .95 
Kamplgrupee·D .. •.. 41 .95 

SYNAPSE 
Synflie-D . ... ... . .. 34 .95 
Syncaic·D ..... ..•. 34 .95 
Syntrend·D . . . . . . • 34 .95 
Synchron·D .. . 27 .95 
Synaimm·D ........ 27.95 
Synstock·D . . . . . 27 .95 
Relax·D . .. .. . .. . 79.95 
Blue Max 2001 -D .... 23.95 

HUNDREDS 
OF ITEMS 
AVAILABLE, 
PLEASE CALL 

~~@If'."' .. ........... 
.... 'Oll'O __l'M ..,,..._, 

SG-10 
Printer. . . 219 
P.O. the Party Qu iz . 29.95 

For Apple. C-64 & Atari 

PRINTER BUFFERS 
Mlcrofazer . . . . . . . . Call 
MPP Micro Stuffer 11 9.95 
U-Print-1 6K ..... 79.95 
U-Print-32K .... . 99 .95 

MODEMS 
Volksmodem 300 ...... 59 
Volksmodem 1200 .... 189 
Hayes 1200 ......... Call 
Hayes300 .. . ... .... 169 
Micromodem llE . . . . . Call 
Maxwell 300/1200 ..... 319 
PRINTERS 
Citoh 85 tOAP ...... . . 299 
Legend 1080 . .. . . . . . . 239 
Citoh 7500AP .... •.. . 219 
Epson .............. Ca ll 
Toshiba 1351 . . ....... Call 
Toshiba 1340 ........ . Ca ll 
legend 880 ......... . 219 
Panasonic 1090 . . . . . • t 99 
Panasonic 109t ...... 269 

U-Print·64K .... 109 .95 Powertype .. 309 

~ [Q) ©o~ 
~Qj)!FJ~!Rl ~[PJ~~~~!L~ 

Print Shop-D .. . .... 33 .95 
Karateka·D ......... 21.95 
Champ Loderunner-D 21 .95 
Bank Street Writer-D 44 .95 
Print Shop Graph1cs·D 17.95 
Dazzle Draw ........ 39 .95 

SSI 

Hitch1ker .... 
Zorl< I, II or Ill .... . 
Enchanter .... . .. . . 
Dead line .. ...... .. 
\Visbrin ger-D . . . . . . 29 .95 

ELECTRONIC ARTS 
Skylox .... . .. .... . 29 .95 

Gemstone warrior ... 21.95 One on One . . . . . . . 29 .95 
Kampfgruppe ....... 39.95 Seven CitiestGold . . . 29.95 
Phantas1e .. .. .. 25 95 Archon . .. . • . .. . .. 24 .95 
Ouestron . . . . . 33 .95 Adv. Construct ion Kit 37 .95 

APPLE MISCELLANEOUS 
Ghostbusters ....... 25 .95 
Flight Simulator II ... 34 .95 
F-15 Stnke Eagle .... 21.95 
Summer Games ..... 25.95 
Micro League Baseball 29.95 
Star League Baseball 23.95 
Wizardry/Proving . . .. 33 .95 
Ullima Ill .......... 39 .95 
Bruce Lee ...... . ... 25.95 
Mill ionaire ......... 33 .95 
DeathlCarribean . . . . 21.95 
Felony ........... 21.95 

Conan . . . . . . . .. . . 25.95 
Sargon Ill .. .. .. .. . 33 .95 
Dollars & Sense . . . . 64.95 
PFS File .. . . .. . . . . 79.95 
PFS Write .. .. . . . . . 79 .95 
PFS Report .. . . ... 79 .95 
Multiplan .. .. .. . .. 84 .95 
Supe rcalc Ill .... .. t24 .95 
Sideways . 39 .95 
Crosstalk . .... . . .. t29.95 
Jane w/Mouse ..... 129.95 
BPI Software . . . . .. Call 

EST. 1982 ----­

-e.ompu.tqfhtltt!fa-
P.O. Box 17882, Milwoukee. WI 532 t 7 

ORDER LI NE SOPE N 
Mon-Fri 11 a.m. - 7 p.m. CST • Sat. 12 p.m. - 5 p.m. CST 

To Order Call Toll Free 

800-558-0003 
For Technical Info, Order 

Inquiries, or for Wisc. Orders 

414-351-2007 
ORDERING INFORMATION: P1ease specity system. 
For fas! delivery send cashier's check. money order or direct bank 
transfe rs . Personal and company checks allow 2weeks to clear. 
Charges for COD are S3 .00 . School Purchase Orderswela>me. In 
CONTINENTAL USA. include S3 .00 sh ipping per soltware order. 
Include 4% sh ipping on all Ha rdwa re orders . minimum 54.00. 
Mastercard &Visa please include card #and expiralton date. WI 
re siden ts please add 5'!, sales tax . HI , AK , FPO . APO . Canad ian 
order s - add 5% shipping , minimum $5.00. All other fo reign 
orders . please add t5'to shipping . minimum St0.00 . All goods 
are new and include factory 111arranty. Due to our low prices , all 
sales are Imai. All delective returns must have areturn authonza­
t1on number Please call 4t4-351-2007 to obtain an RA # or your 
return will NOT be accepted for replacement or repair. Prices and 
ava1labi11 ty are subjecr •0 change without notice. 

SUPER PRINTER PACKAGES 
SG-10 & G-WIZ . . . . . .. .. .. . . . .. . . .. . 282 
Panasonic 1091 & G-WIZ . . . . • .. ...... 333 
Panasonic 1090 & G-WIZ . . . . • . . . . . . . . 261 
Legend 880 & G-WIZ . . . . . . . • . . . . . . . . 271 
Legend 1080 & G-WIZ . . . ....... . .... 291 
Citoh 8510AP & G-WIZ .. . . .. . ........ 364 
Super Printer Packages have no extra charges 

added when shipped in Continental USA 

MODEMS Animation Station 
Westridge AAIAD 69 .95 for C·64 • . . . . . . . 59. 95 
Total Tele Modem 49.95 PRINTER 
Mighty Mo · · · · · · 69 ·95 INTERFACES 
1660 Modem .... 49.95 Axiom . •... • . . . 69 .95 
INDUS G-Wiz .. ...... . 59 .95 
Indus GT for C-64 239 Data Share PPI .. 49.95 

Card co G + .. . .. . Call 

COMMODORE SOFTWARE 
ACCESS MISC. COMMODORE 

Beachhead·DIT ..... . 23.95 
Raid/Moscow·DIT .. . 27 .95 
Scrolls of Abadon-DIT 23.95 
Mach V·Cart . . .... 23 .95 
Beachead ll·D .... 27 .95 

BATTERIES INCWDED 
Consultant·D ..... . 64 .95 
Paperdip w1Spellpal<-D 79. 95 
Super Busscard II 129.95 
Home Org;nrer lt!ms-0 16.95 
B.I. 80 Card .. . .... 109.95 
Ca l-Kit ........... 34 .95 
Home Pak-D ..... . . 34 .95 
COMMODORE 
Easy Cale-Cart .. ... . 34 .95 
Easy Mail·D . 19.95 
Easy Script-D .. .. . .. 44 .95 
Ea sy Spell-D . . . .. ... 19.95 
Logo·D ............ 49.95 
The Manager-D ..... 34 .95 
Suspended-D . . ... 29 .95 
Starcross-D ... ... .. 29.95 
Deadllne·D .... . ..•. 29.95 
Cullhroats-D . . . . .. 29 .95 
The Suspect-D . . . .. 29.95 
Zork I.II or 111-D ..... 29.95 

ELECTRONIC ARTS 
Sky Fox·D .. . .. ... 24 .95 
Mail Order Monster-D 24 .95 
Adv. Constructlon·D 29.95 
Racing Destruct1on-D 24 .95 
See Atari Section for Rest of 

Items and Prrces 

INFOCOM 
Enchanter-D 24 .95 
Plaretfall·D ....... 24 .95 
Sorcerer-D , 29 95 
H1tch1ker·D . . . 24 .95 
Wisbringer-D . . . . 29.95 
SSI 
Carrier Force-D ..... 41.95 
Ouestron-D ........ 27.95 
Broadsides-D ....... 27 .95 
Comp . Oua rterback-D 27 .95 
Computer Ambush-D 41.95 
Kamplg ruppe·D .. 41 95 
Oper. Mart<et Garden ·D 34 .95 
Gemstone Warrior-D 23.95 
lmperium Galactlum·D 27.95 
Phantasie-D ........ 27 .95 
C"telstCutlhroats-D 27 .95 

Ultima 111-D . ...... . 41 .95 
Flight Simulator ll·D . 34 .95 
Sta r Leag . Basebell·DIT 23.95 
Mastertype·Dicart . •. 27 .95 
Strip Poker-D ....... 23.95 
Sam·D .......... 41.95 
Spelunker·D . • . .. . 20 .95 
Steallh·D . ...... ... 20 .95 
Bungling Bay-D . . ... 20 .95 
Dr. Creep·D . . . ..... 20.95 
On -Field Tenn is-DIT . 23.95 
F-15 Stnke Eagle-DIT 23.95 
Movie Maker-D ..... 37 .95 
VIP Termlnal·D ..... 29 .95 
Doodle-D ..... .... . 27 .95 
Ghost Busters· D . . . . 24 .95 
Koala Printer-0 ..... 19.95 
Karateka·D . . . ...... 20 .95 
Print Shop-D .... ... 34 .95 
Amazon-D ........ . 22 .95 
Rendezvous/Ra ma·D 22.95 
Farenhelt 451 ·D ..... 22.95 
Dragonworld-D . , ... 22.95 
Shadow Keep-D .... . 22.95 
Spy vs . Spy-D ...... 23.95 
Stress Relax Sys.-D . 79.95 
Blue Max-DIT . .. •. .. 23 .95 
Ultima IV-D ..... ... 41.95 
Ulllma 11 -D ...... .. . 41.95 
Micro·League 

Baseball·D . . , . 29.95 
Home Pak·D ....... 34.95 
Math Blaster·D ... ... 34.95 
Word Attack·D ..... . 34.95 
Speed Reader II . . . .. 49.95 
Stunt Flyer-D . . ... .. . . Call 
Sargon lll·D . .. . . •. . 34.95 
Super Zaxxon·D ..... 23.95 
De cfs1 on/Desert·D •. 27.95 
Kennedy Approach-D 23.95 
Crusade!Europe-D ... 27.95 
Halley Project-D .... 29.95 
Transylvannia-D .... 23.95 
Bounty Bob-cart . . . . 34 .95 
Blue Max 200t-D .... 23.95 
Fleet System 11-D .. .. 49.95 
Evelyn Wood-D .... 34.95 
Wnte Now-cart .... 34 .95 
Bruce Lee·D .... 27.95 
Conan-D . .. 27 .95 
Fast Load·Cart . . ..• 25 .95 
Net Wo rth·D . . . ... 49 .95 



CARDCO EPSON MANNESMANN TALLY PANASONIC 
LQ1 ... ... ..... ........... .... .... .... 369 FX 80 + ... ........... ..... .... ... 249 
 1091 .... ... .. ... ..... ... ... 239

LQ3 ... .... .... .. .. .... ...... .. ... .... 279 LX 80 ............................... 239 ~r~1iii::::::: : ::::::: ·.:-.::-.::::: ~~ 
 1090 ...... ....... ............... .... . 189 


FX 100 .... .... .... .... ... .. ... ..... S79 MTL-180l. ..... ................... 739 
 1092 ....... ........ .. ............. ... 39S 

JX 80 .. ...... ........ .. ...... ....... 499 
 1093 .. .. ............ ...... ........... 429 
CITIZEN LO 1SOO P ...... ................ 1089 31S1 .... .. ......... ....... ......... .. 4S9 


MSP-10 ............. ... ..... ...... . 329 LO 1500 S .. ........... ......... 1149 

MSP-lS .. .............. ....... ... .. 499 Hi-80 color plotter ..... ...... .. 399 
 NEC 
MSP-20 .. ..... ..................... 479 NEC 6025.. .... .. . . .. . . . $699 

MSP-25 ....... ..... ..... ........... S99 NEC 8027 . .. . . . . . .... . . . $359
BLUE CHIPS 	 Smith CoronaJUKI

M12010... . .... . ..... . . . . S275 
 Juki 6100 ... ........ .... .. ........ 379 	 Faste•t 80 . .••. . .• . ... t 89.00
COMREXM 12010 C·64 .. . .. ... ... $275 	 RS 232 Serial Board .... .. .... S5 0100 . . . . . ... .• • . .. .••. 219.00
CR-11-EC Comr~er llE Parallel......359 
 Tractor.. .... .. .. .... .. .... .. .... .... 119 
CR-ll ·ES Comriter II E Parallel.....379 	 OKIDATA 0200 .• . . • •• . .. . •. . .... 399.00
Sheet Feeder .... ... .. .... .. .. .. 209
CR·IV.C Comriter IV Parallel.. .......689 	 Okimate 10 .... .. .... ... .. ...... .. 179 0300 . ... . ....... . . . . . . 519.00
C. ITOH 

CR-IV-S Comri!er IV Serial. ......689 Juki 6300 ...... .. ... .. ... ......... 769 182 ........ .. ... .............. ... .. ... 249 
Prowriter 8S10 AP ..... ... .... 279 	 L1000 . ... , . ... .•..... 339.00
84 .......... ..... ................... .. . 64S
8S10 BC2 .. .. ....... ........ ...... 389 
 92 ... .. ... ... .. .. .... .. .............. .. 349 
8510 BPl ...... .. ... .. ...... .. .... 319 	 Corona LEGEND 
 93 .... .. ...... .... ..... ........ .. .... ..56S
8510 SP ....... .. ........ ... .... . .. 379 	 880.... .. ...... .. .... ... .... .... ..... . 219 
l P300 Laser P11nter . .. . 2699. 	 92 lmagewriter .. .... . .. 42S8S10 SR ....................... ... .429 1080 ... ... ......... .................. 239 

8S10 SCP ....... .. ........... ..... 459 1200 .... ......... .... ... .......... ... 249
200361 Toner Cartridge . . 89 	 92 IBM Version ....... ......... 349 STARMICRONICS 

8510 SCR ... ... .... ........ .. ... .. 479 SG-10 .. .... . .... .. ... .....• 219 

7SOO AP ..... ... ...... ... .. ... .... . 20S SG-15 .... .... .... ..... ... ..... .... .. 379 
DIGITAL7SOO AP ... ... .............. ..... .. 245 	 SD-10 .... .. ......... ...... .. .. .... .. 339 
* PRINTER *15SO P ... ... .... ........... .... .. .. 449 DEVICES 	 OLIVETTI SD-1S .. .. ....... .. ... .. ..... ........ 44S 

15SO BCD ........................ 489 	 INTERFACING DY 2SO Parallel. ....... .. ... .. . 739 SR-10 ..... .... ..... .... ..... ...... .. 489
16K pr inter buffer . . . . . 99 75
A· 10·20·P .. .... .. ... ... .. ...... ... 4S9 DY 250 Serial. ..... .... ... .. .... 729 SR-1S ... ..... ..... .. ........ ..... .. . S85 

F 10 40 PU or RDU .. ..... .. 888 DY 450 Parallel .... ........ .. 1 g99 
J2K prinler bu ft er . . . • . 1 19 7 5 


FlO SSPU or RDU ... ... ... 1069 64K printer bullet . .. ... 169 95 Avallable DY 4SO Serial. ... .. ....... .. .. 1 79 ~~~i"Y_P_e.:::::::: : ::::::: : :: ::·clec 


COMPUTER PRINTING DISKETTES IBM-PC 

Lyco Computer Marketing & Consultants 


CARE 	 PAPER 

BIB 3000 .SHEETS 


DISK DRIVE FANFOLD .... . . ... . . $42 75 

CLEANER . ...... . . .. . St 2 75 1000 SHEETS 


COMPUTERCAREKIT •. $1975 FAN FOLD .. . . . .. .. .. . St 9 75 

1000SHEETLETIER ..• $21 .95 

200 SHEETS LETIER.• • . $8.99


NORTRONICS t 50 RAG STATIONARY ... $10.99 


DISK DRIVE MAILING LABELS I1 on l . .. $9.95 

14. 11 1000
CLEANER FANFOLD . . . .• . .... . $24 75
with software 


REG. 49.95 NOW 19.95 

INNOVATIVE CONCEPTS 


software tor ISM·PC. A1ar1. Vic. 	 Fl ip-n-File 1 O .. ...... ... ....... . 3.SO 

Fhp·n-F1le 15 ........ .. ... .. ... . 8 .2S
Apple. Tl. . . . . .... . . ... $29 75 
 Fl!p-n-F!le 25 lock .. .. ..... 17.9S 


DISK CL EANER Fl!p-n-F1le SO ..... .......... .. 17.25 

REFILL. . . . . . . ... . .... $ 14 75 Fhp·n-F1le 50 Lock ......... 22.9S 


Fhp-n-F1le Rom .. .... .. ...... 17.25 
CASSDRIVE CLE AN!;_R ... $9 95 

MEDIA BUL K ERASER . .. $46 75 


NEC DRIVES
PC6201 Port able . . . . . . $4 29 

NEC8 1 64K Computer 


System .. . .. . . . .. ... .. $ 1049 
 MSD 
SD1 Drive .... ..... ............. .. 229 


NECB2 1 26 K Computer 
 SD2 Drive ........... ........... .. 469 

System . . ... .. . • . .• .•• $ 1 ?99 


PC822 1 Thermal Pnnte-1.. . S 139 


PC820 1 BK RAM Cnop . .. $ 99 INDUS 

PC8206 32KRAMCan . .• $ 299 
 GT Atari ........ 219 

PC300 Modem . ... . . .•. . $ 65 
 GT Commodore ...... ..... .. .. . 239 

PC880 1 MSDOS GT Apple w/ Controller. .. ..219 


16 B•I Card ........ .. . s 339 
 GT Apple ..... ..... ... ...... . .. .... 169 


• TO ORDER 
C ALL TOLL FAE E 01 \end order to 

Lyco Com pute•800-233-8760 p 0 801 5088 

Customer Service 1·717·327·1825 Je•sey Shore PA 17740 


COMPATABLE 
SKC 
(Bo• 10) CORONAS'I• " SKC·SSSD ............ 10.99 
 PPC 22A 5'14' SKC-SSDD ............ 13. 99 
 Portable 256K-Amber .......... .. 1F99
SI/•" SKC·DSDD .......... . 15.99 
 PPC 22G 

Portable 256-K·Green..... ...... 1fi99 
PPCXTAELEPHANT 

(Bo• 10) 	 t~'k3f1i~5162~~0~ea ...... -.·J~~ 
5 11, .. sssD..... .......... ... .. 13.99 

51/• " SSDD .. ... ....... ..... ... 15.99 
 ZenithS 11•· DSDD .. .... ...... ....... 19.99 
 CallZ· 150 ..... 

MAXELL Leading Edge 
51/'' MD-1 ..................... 16.99 PC Compalable . . . Call 
SI/•" MD-2 ..... ................ 23.75 

(Bo• 10) 
*LEADING EDGE 

Nu\shell ....... ........ .. ..... ... 69 .9S 

LEWP Basic ... ....... . .. .... . 65 .00 

LEWP Merge Prinl. ....... 99 .00 
IBM-PC LE Spell Correction ..... 169.00 

SOFT-WARE *QUADRAM
Quad Jr. Exp. Chassis .... 519.00 
Quad Jr. Exp. Memory ... . 209.00 

*LOTUS Quad Memory Jr .. ...... 209.00 
lotus 1-2-3 . . ...... ... 309.00 Ouadcolor I ... . ........... .. 209.00 
Symphony .. . ......... 439.00 

*STB 
Super R10-64K .. ... ... ... 279.00 
*ASHTON·TATE Super R1 0-1 92K ..... .... 399.00 


Framework .... ... .... . ... .. ..385.00 Super R10·256K ... ...... 449.00 

d Base 11. ..... ..... .... .. . .. . 289.00 Graph ics Plus II .. ....... 339.00 

d Base 111. .. ..... ..... .... ... 385.00 

d Base II upgrade .. ..... 135.00 
 *PARADISE 

Mul\i-Disolav Card .... ... 335.00
*PARADISE 
5-Pak Mul\ifunc\ion ...... 179.00 
Modular Graphics .. .... 289.00 
Modular Graphics Card ....... 315.00 

RISK FREE POLICY 
ln·slock items shipped within 24 hours of order. No deposit on C.0 .0 . orders. Free 
shipping on prepaid cash orders with in lhe conlinental U.S. Volume discounts 
avallable. PA residents add sales tax. APO. FPO. and international orders add 

~;S~ f~~54~~~~U'~~~~a~d8~r~~~~P0~~~~7~~~c~~i~~u~r~0:'w~~k~!~~~~r~n1~~ 
before shipping. Ask about UPS Blue and Red label shipping. All merchandise 
carried under manutaclurer's warranly. Free catalog with order. All items subject 
lo change without not ice. 



* 
AMDEK 

300 Green ..... . . . . 125 

* * 
TAXAN 

ATARI 
800 XL Computer ...... .. .. CALL 

1050 Drive ........... ... ...... .... 169 

1010 Aecorder .................. . 44 

1020 .. .... .. ...... ..... .... .. .. .. ...... 55 

1025 .... .... .. .. ..... ... ...••..... ... 185 

1027 .......... ....... .............. .. 239 

850 ... .. .. .... .. .. ..... ......... ... ... 109 


SYNAPSE 
(ATARI) 


Synfile ............ .. ... ........ .. 34 .95 

Syncalc .. .... .. .......... ...... .. 34 .95 

Syncomm ... .......... ..... .... 27.95 

Syntrend ..... ....... .. .. .. .. .... 27.95 

Synchron .... ..... ..... .... .. .. . 27 .95 

Synstock ..... ...... ..... .... .... 27.95 


SCAR BOHO UGH 
Net Worth ........... ... ... .. .. . 49 .95 
Mastertype .... .. .... ........... 24 .75 
Improved Mastertype ..... 24.75 
Mastertype's Fi ler ......... . 24 .75 

SPINNAKER 
g~~~i~rri'i'~n~o~~.~.::::: rn:§g
Up tor Grabs Aoom ....... 19.95 


SSI 
Baseball . . .... 22.75 

Question ......... ..... ... ... .... 26. 75 

50 Mission Crush .. .... .. .. 22 . 75 

Broadsides .. .. ............ .. .. 22.75 

Computer Ambush ... ..... 34 . 75 


Trillium 
Shadowkeep . . . . . . . . S26.75 

Fahrenheit 451 $26. 75 

Amazon ............... S26.75 


MICROPOSE 
~~M1i~~t ::::: : : :::: : :::::::: : ~~ : ~g
Spitfire Ace .... ....... ........ 19.95 

F· 15 Strike Eagle ...... .. ... 22. 75 


CONTINENT AL 
Home Accountant. ........ .44 . 75 

1985 Boo of Alatri Soltwa e 16.95 


SUBLOGIC 

Flight Simulator 11 ...•.....32.75 

Night Mission Pinball ..... 18.75 


PERSONAL 

PERIPHEIALS 


Super Skelch·Atari ....... 32.95 


300 Amber ..... . ... .. 139 

310 Amber IBM ............. 155 

Color 300 Audio .............. 245 

Color 500 Composite ..... ... 369 

Color 600 .... ..................... 429 

Color 700 . .. ... ...... . ... . 495 

Color 710 ....... ... .. ........... . 569 


PANASONIC 
OT 1300 AG 1 composite .... 329 


)I\.. ATARI )I\.. COMMODORE 
ScarboroughBRODERBUND 	 COMMODORE

Bank St. Writer ... .. .. ....... 42 .75 
 Simon 's Basic ... .. ...... ... . 34 .75 
Songwriter · · · · · · S24.75 The Print Shop .......... ... . 29 .95 	 Assembler 64 ..... ... ...... .. 34 . 75 

Serpent's Star .......... ..... 24. 75 	 P1cturewril .. S24.75 Super Expander .... ... ..... 22. 75 


Phr Bela F ... .. · · S32.75 
~Fee~~g~e.r : :: : : : :: ::: :: : :: :::: : rn :§~ Mastertype .. · · · S24.75 	 ~?ig?/L::::::::::: : : : :::::::JN~ 
Easy Cale .... ... .. ... ... ... .... 34 .75 Runt Money S32.75 Easx Script. ... ... .......... .. . 38. 75 


Net Worth .BUSINESS 	 · S54.75 
Mlcroprose 8~54'{0ffig~t~i iiiii : ::::::::~~~k 

VISICALC S 1 59 75 
 MPS 801 Prlnter .... ..... ...... 175 

Solo Flight S2 2.75 C 1702 Monitor ...... .. ... ..... 209 

NATO C 1531 Dataseue ..... ..... 39.75 


LETTER PERFECT A 59 00 
· S22.75DATA PERFECT $89 75 
 C 1660 Auto Modem ....... ... 85 


FI LE MANAGER 569 75 
 Sp11f1re S22.95 t: 1660 Auto Modem .......... 85 
F·l 5 Strike S22.75 
Air Rescue .. 

HOME FILE MGR .$69 75 

S22 75 
 SS1 

SSI 	 (C·64) ADVENTURE Baseball 	 Computer Baseball .... .... 24 .75 
S22.75 
Ouestron Freid of Fire .. ... ......... .. ...24 .75 

Germany 1 965 


Bi~r~eDisassemtiii!i ::::: ::: ~§ :§~ 	 $26.75 
Computer Quarterback .. 24 . 75 


S32 75 
 Questron .. .. ... .. ............. . 24 . 75 

GRAPHIC TABLET 50 Mission Crush ..... ... .. 24 . 75 


50 Missions S21 75 


Super Sketch . .. . . . .. 32 95 Spinnaker

Koala Pad.. . . . 59 95 Scarborough
Alpllabe1 $16.75 Son_gwriter ........... . S24. 75 
Story Machine S19 75 


Phr Beta F .. . ....... . $29.\15
Kids on Keys EASTERN HOUSE 	 $18 75 

Maslertype .......... . S24.75 
Monkey Wrench 11800 ..........24 .95 Grandma 519 75 


Monkey Wrench 11800 XL. 24.95 Snooper Troop Run I Money .. S24.75 

$22 75 


Nel Worth . . . . . 549.95 
Broderbund

CONTINENT AL Bank St Wri ter $42 75
Home Accountant.. ..... .. 44 .95 	 SUBLOGICBank SI Flier 542 75
1985 Book ol Atarr Software 16 95 
 Fll~ht Simulator II. 32. 75 
Ba nk St Mailer 542 75 
 Nlg t Mission Pinball ..... 22.75 
Bank SI Spell 542 75
ADVENTURE INTERNATIONAL 
Mask ol Sun $24 95 
Bifr~eDissim.tiie r .·.···· .·.:·:·.5~ : ~~ Prrnt shop 	 PERSONAL PERIPHERALS32.95 

lode Runner Super Sketch 64 .......... 32 . 75 
S22%

WICO Printer Ulilily .. ........... ... 18. 75 

(Joysticks) Graphics Tablet 


15·971 4 Bat Handle ...... 16.99 KOALA 

Superskelch50·2002 Super 3·way .... . 19.99 S49 95 (C·64) 


72-4545 Trackball. ........ 29 .99 564 95 Koala Pad.. ... . .. .. . .... 59.95 
Ko1a1a 

HAYES 	 NOVATION 
Smartmodem 300 ............. 189 	 J·Cat ........... ...................... 89 

Smartmodem 1200 ........... 409 	 Smart Cat Plus ................. 319 
MODEMS 
SmartmodPm 1200B ......... 379 Smart Cat 103 ........... ... ... 169 

Micromodem llE .............. 249 Smart Cat 103/21 2 ........... 389 

Micromodem 100 ...... 289 Auto Cat. .......................... 209 


212 Auto Cat. ..... ... .. .... ..... 539 
~~~r~08~~7c·. ::: . ~.-.1 ~§ MICROBITS Ar~1e car 11 ....... .. .... . .. 239
MPP 1000 E !Atari) ~~OU 


MPP 1064 (C·64 69 95 ~pp1~P8!~ ~la~ ... ·· :··· :: :m 


ANCHOR 
Volksmodem .... . 55 .99 CARDCO MOD·I (C·64) CALLTELE LEARNING Mark VII .. .... ..... . 95 .99 NESTAIDGE (C·64) ...... CALL

CM·250 CC·64 39 95 
 (auto ans/dial) MITEY MOJC-64J ...... .. CALL 

AP-250 (Jl,pplti) ... ... .. .... 109 .9~ Mark VII. .... ....... . .259.00 	 4
 
IB·250 (IBM) ..... .... ....... 109.95 (1200 band) trfM~UJ~EAiiE (C·S ) 23 .g~ 


NECSAKATA JB· 1260 Green .. . .... 95

SC· 100 Color 219 
 JB·1201 Green .. . 135 ZENITH 

STS! Stand ..... 29 JC 1215 Color ... . ....... 229 ZVM 122A Amber. . ...... 84 

SG 1000 Green ....... 99 JC 1216 AGB .............. .. . 375 ZVM 123G Green ...... ......75 

SA 1000 Amber .. 109 	 ZVM 124 Amber IBM ...... 129
JC 1460 Color .. .. . ... ...... .... 265 


JB· 1205 Amber ..... ........... 139 
 ZVM 131 Color ...... ........... 275 

ZVM 133 AGB .................. 389 


MAX· 12 Amber ........... 189 GORILLA ZVM 135 Composite ........ 449 

HX·12 AGB ...... . .... .. 475 12"' Green . . . ... . ......... 78 


PRINCETON GRAPHICS 
ZVM 136 Hi Res Color ..... 589 


SA·12 AGB ..... .... 599 2" Amber .............. . .... 84 


CARDCO 
C!O 1 Wrote Now ........ 29.95 
C/02 Writ e Now · 64 ... 39.95 
D/01 Mail Now· 64 . ... 29.00 
D/04 Spell Now · 64 .... 29.00 
D/02 Utility Desk . . .. ... 1 9.95 
CSD·l DiskDrive(new) ... CALL 
MOD· 1 Modern (new) .. . CALL 
D/03 Tax Payer (new) .. . 27 .95 
D/07Cale Now/64 (new) . . . 27.95 
D/08 SU per Prinler Utility .... . 
D/08 Super Printer 
Utili ty .................... 27.95 
CK/ 1 Numeric Key Pad .. . 34.95 
DC/1 Dala Cassette .... 39.95 
CB/ 5 5 Slol 
Board C·64 .... .... . 54 .00 
CA/ 1 light Pen . . . . . . .. 29. 7 5 
CE/ 1 Cassenelntertace ... 29.75 
CB/3 3 Slol 
Board Vlc·20 . . . . .. ... 24.95 
CB/ 6 6 Slot 
Board Vic·20.... . . 65.00 

HES 
HES Games 64 ... ..... 22.95 
Omni Wriler/ Spell . . . ... 34.95 
HES Mon 64 ...... . ..... 23.95 
Microsoft Multiplan ... . .. 55.00 
Type N Write . . . . . . . . . . . 19.95 
Turtle Graph ics II . ...... 23.95 
Cell Defense ........... 22.95 
Pa int Brush ....... . .... 12.95 
Tr i Math ............... 22.95 
Graphics Basic .. . ...... 27.95 
HES Kit . . . . ....... ... 29.95 
Mill ionaire .... 23.95 
64 For1h ................ 24.95 
HES Writer 64 .... ... . . . 24.95 

BATTERIES INCLUDED 
Paper Clip .... ......... ..... ... 59.95 

Spell Pak .. ..... .. ... ... .. ... ... 34 .95 

Consultanl ..... .... ... ........ . 59.95 

Paper Clip 

w/Spell Pek ... ..... .... .. .. 75.95 

Home Pak .... ... .... ..... ..... 34 .95 

Bus Card ... .. ....... ....... .. 129.95 

80 Column Board ...... .. 109.95 


Mtcroprose
Solu Flight . . . . . . .. ·S22.75 

NATO . . . .$22.75 

Spitfire . . .... $19.95 

F-15 Strike . . . . . . .. $22.75 

Arr Rescue .$22.75 


210 Color ABG .... . ... . 249 

115 Green ... ..... . .. 119 

116 Amber ... .................. 125 

400 Color AGB .........275 

410 Color AGB ..........339 

420 Color IBM ................. 429 

12 Green IBM ................ 139 

122 Amber IBM..... ... 145 


X-TRON 
Comcolor I Compo'\ttc Green . 199 


TO ORDER 
CALL TOLL FREE AMERICA'S MAIL ORDER HEADQUARTERS 
800-233-8760 


In PA 1 717·327·1824 

Lyco Computer 


LYCO COMPUTER 
WORLD'S LEADER IN SALES & SERVICE P.O. Box 5088 


Jersey Shore, PA 17740 




Professional ~ 

Handicapping ~ 


...,.______________"'!!'!'!"__________Systems ltY ~or-~ 
PRINTER INTERFACES MONITORS 

Cardco G+ . ... . . $69. 95 1702 Color ..... $199.95 
Cardco B... . . ... $49 .95 Gorilla (green) .. $ 79.95 
Turbo Print . . . ... $79.95 Gorilla (amber) .. $ 89.95 

Sakata Color .... $179.95
MODEMS 

West ridge SOFTWARE 
Automodem . . . $69.95 Word Processors 

Modem 300 (1660) $79.95 Paper Clip (w/spell) $79.95 
MPP 1064 C64 ... $79.95 Word Pro 3 + (64) . $39 .95 
Total Telecommu- Write Now . . . ... $39.95 

nication ... . .. $59.95 Data Bases 
PRINTERS Superbase 64 ... . $59.95 
Commodore 801 . $169.95 The Consultant ... $79.95 
Commodore 803 . $169.95 Spread Sheets 

(tractor feed Practicalc 11 ..... $49 .95
option) ...... $ 29 .95 Cale Result ... . . . $69.95

Commodore DPS 1101 
Utillty Software(Daisy Wheel) . $299.95 

Star SG-10 .. .. . $224.95 Print Shop ...... $29.95 
Panasonic 1091 . $299 .95 Floppiclene Head 
Citizen MSP-10 .. $329.95 Cleaner .. ..... $14 .95 
G.E. Printer .. .. $219 .55 Mach 5 .. .. .. ... $24.95 

COMPUTER 

WAREHDUSE 


(In FL) 305-274-3680; 1-800-372-0214 

7222 S.W. 117th Avenue, Miami, FL 33183 


Add 3% for sh1pp1ng and handling charges Ad prices reflect 3°0 cash discount. 

Credit card orders should add 3%. Prices sub1ect to change w11hou1 not ice. 


GLD. Thoroughbred " Gold " Edlllon™ 
A ··n." f<Zlled tf'orllJO'O'ed ;rWygs- 10' If"< i>ol""""' .r'15'rOJS 
novice $159.95 alf111itte 

EGLD. Enhanced " Gold" EdlllonTll 
· 'Ciokf ·E'1toi win comPete ~er Btnor TM sys1em neor11ed Ortto UW? same 
<isl<. Ins-' 1>09f>J11 "'I lfansl0f ii ho<Ses "1l se«es ID If"< bel ~ 
.,tn a ..~nv•• ~'"""' .. (Masi" Senor TM "1CIUO«!) $199.95 com,;m 

GLTD. Limited " Gold"™ 

Enables Protessklnal Handicappers 10 as.51111 s;oecifK: 't'Jlues tot~ rac:rr;1 VV · 

1~es " the)··· !eel Me ll'TlPCWtarn Oute Pl'OQJ~ wtqil bised oo a PMbculM 

track ino hne ttl'le 1t lor mulrn&1n • in OtrctnlaQe This progr1111 t5 drsioned 

!Gr ··use ol US! .• Tht ustr netcis na prevrammlng aplfltnt• . 


fcontilns lnt~ra1ecs BenorTM) $299.95 complete 

GD. Gold Dog Analysis™ 
The only proleSS1onal dog hanchcappe1 on lhe matttl. incllJles 
1) Spe!<l ' l Post ust 7) Run09 Style 
2) Post Today 5) Distance 8) WeQfll 
3) Kenn~ 6) Concj,1""' 9) All new 1111em~ wt>Ont""l 

tO) NEW dilSS incltalOI 
II yoo are near a greyhound !rack. you un'I allord ro1 to U$t: rr.s PfOQlatn 

$149.95 compete ("''""'to"'"' Mutet S.11or™1 $199.95 
Llmlled DogTll $299.95 

PPX. Prolessor Jones' Foolball P1edlclor, Prol. Pix™ 

Complete Foo!ball Analysis 'Mlh Oat1·B111. 

1) !Nerlays 3) '" Super Plays '" 5) DOla Base StalS 

2) Point Spreads 4) " Overllklder'' bels 6) Hol ds " 100 '' learns 


Highest perunlloe of wlMers t~ 
$49.95 compele $99.95 .,,h Dal• Base Mwoemen1 

MHH. Masler Huness Handlcappet™ 
Prolessional software dtSllJltd to prOYldt a tflOrOUQf\ 1nilysis ol all uoner and 
pacer races ri North Amtnu and Cwda 
$159.95 com?ele "'th "'"l"'"' Maier S.uorTMS199.95 

NBA. Baskelball™ 
Ths data oase maiaoeo anaysis wit PfOVlde me user wrth 'All ·· oetnno sinsa · 

tlor5 wl'lle stonrJJ reev.int informat1cn or !he osk. 

$99.95 comP!le w/M"111il $129.95 lllWCoflegt Vetg0f1 


LOT. lDTIERY ANALYSIS™ 

Stalistal comi:1anson pr091am de'Sll)'led to oetecri suDtle ~ner~ m 'Mmnio 

IOll!f)' runbef 

$79.95 compel• w/M.,...I $99.95 "'"'lone 

BROCHURE AVAILABLE 

IBM™ 


APPLE™ 

TRS-80™ 


CPM™ 

COMMODORE™ 


Prof. Jones 
1940 W. State St. 
Boise, ID 83702 

48 HR . FREE 
SHIPPING 

G'cALL 
208-342-6939 

TERMS FREE SHIPPING All 
SOFTWARE AOd S6 00 harO· 
ware I S6 00 C 0 D I UPS Blue 
S6 00 I Out ol Couniry $9.00 I 
IO ReSldenis 4% I J weeks per. 
sonal checks I Gash pnce o~y. 
adO2% 'lisa. MC I P11ces SUb· 
1ec110 ch~noe -

WHITE ROUSE 1·717·322·7700 
COMPUTER P.O. Box 4025 VISA and MC 

Williamsport, PA 17701 HOURS: Monday thru Friday 9:00 am till 6:00 pm Accepted 4% 

PRINTERS LEGEND INTERFACES DISK DRIVES MONITORS 
PANASONIC 880. · · · · · · · · · · · · · · · · · · · 209.00 MPP 1150 . ... . . .... . . . . 52.00 ATARI ZENITH 

1090 · · · · · · · · · · · · · · · · · · 187.00 1080 · · · .. · · · · · · · · · · · · · 229 · 00 850 (Alari) ... .... .. .... 108.00 lndua GT .... .. .. ..... 215.00 l 22A. · · · · · · .. · · · · · · .. · · · 82.95 
1091. ... · · .. · · · · .. · · · · 257.00 1380 · · · · · · · · · .. · .. .. · · 269·00 UPrinl w/ 16K Buffer. . .. 79.95 1050 ... . .... ..... . .. . . 165.95 123G .. · · · · · · · · · · · .. · · .. 75.95 
1092 ..... . ...•...... .. 389.00 l 385 · · · · · · · (;."64' · · · · · 3o5 .oo Cardco G ... . . . .. . .. . ... 55.95 "Happy" 1050 ... .. .... 365.95 MJ· l O co!~~~~~ 
1093 · · · · · · · · · · · · · · · · · · 585.00 MPS 801 .. . . .. .. ... . . . 179.95 Cardco B .. . . . . .. . .. . ... 37.95 MSD Dual ....... . ..... 459.00 
3151 ......c.. 

1 
.T .. 

0 
..H. ... . 455.00 802 . .. . .. . . . . .. .. .. . ... 208.95 PRINTER PAPER C·84 SeparateVideo.. . .. . 199.00 

I d s GT 239 00 MJ·22 RGG Composite & 
. 803. · · · · · · · · · · · · · · · · · · · 175.95 L 500 hi 11 95 n u . . . . . . . . . . . . . . .8510A.. ... . . ... .. .. ... 285.00 azor s s · · · .. · .. · · MODEMS Separale Video . . .. .. 279.00 

851OBC1 . . . .. . ........ 329.00 MCS 801 ... . . ..... . ... 314.95 Lazor 1000 shls .. . ... .. 15.95 AMOEK 

851 OBC2 ... .. . • .. .... . 389.00 
DPS 1101 ..... ........ 314.95 C· 1600 . ...... . .. . .... .. 44.95 300G 119 oo 

8510Bp1 33900 
ATARI COMPUTERS C·1650 .. . ..... . .. .. .... 54.95 .... ...... ........ . 

· · · · · .. · · · .. · · · XTM 201 Non·lmpacl Doi COMMODORE C·1660 . ........ . .... .. . 54.95 300A · · · .... · · ··• · · · .. · 129.00 
8510SP . . ....... . . . . .. 389.00 Matrix . . ... . .. . ....... . 99.95 C·64 ...... .... ..... ... . 149.95 C-1670 300/1200 Color 300 .... .... .. .. . 235.00 
8510SR ..... . ......... 429.00 XTC 201 Color Non·lmpacl C· 128 ... . . . . .. . . ... .. . 275.95 Band ..... . . . ..... .. . 185.95 Color 500 ........... . . 345.00 
1550BCD · · · · · .. · · · .. · 485.00 Malrix . .... ... ..... .. 109.95 ATARI C·64 MPP· 1064 .. . ... . . 59.95 XTRON 
1550P...... .. . . . . ..... 445.00 XDM 121 Daisy Wheel. . . 209.95 800 XL. .. ... .... . ....... 99.95 MPP 1 OOOE .... .. . . .. . . 69.95 Comcolor I .... . . . ..... 189.00 
Al0-20P. .. .. · · · • · · · · · · 455.oo XMM 801 Doi Malrix 130 XE . .. .. .. .. . .... .. 145.95 Telelearning ... .. ... .. .. 39.95 COMMODORE 
F10-40P/ S . .... ...... . 875.00 lmpacl. .. . ......... .. 169.95 130 ST . ....... . ...... . 379.95 Hayes 300 .. .. .. .. . .. . 189.95 C·1702 .... ..... ... .. .. 199.95 
F10-55P/S .. . . . ... .. . 1059.00 STC 504 Color/ 520 ST ........ .. . . .... .. CALL Hayes 1 200 . ... .. ..... 385.95 C· 1802 .. ... ... . .... .. . 204.95 
F10 Tractor. ........... 169.00 Non·lmpacl. ... . ..... 139.95 M"t M 59 95 C· 1902 RGB . .. ...... . 259.95 
F10 Sheel Feeder..... 349.00 STD 121 DaisyWheel 219 95 SOFTWARE 1 

ey _ 
0 

· · · · ·· .. . . · .. · · · C-1901 Monochrome .. . 129.95 
STAR MICRONICS · . . . . BRODERBUND " ATARI" Westndge. · · · · · · · · · · · · · · 69·95 ATARI 

SMM 801 Doi Malnx/ & COMMODORE Compuserve
SG10 ................. 217.00 lmpacl 27995 St K" XC 141 14"Composite 
SG 15 .. ... . ... . .. ...... 379.00 · 'Cfrii'zEN.. · · · Print Shop ····· · ·· · · · · · · 29.9• arter 11 · · · · · · · .. · · · 21 ·95 Color. . .. .. .. . ....... 199.95 
SDl0 ...... . ... . .. .. ... 345.00 MSP·10 ... . . .. . . . . .. .. 325.00 Graphics Library ....... . 18.95 DISKETTES SM 124 12" Monochrome/ 
SD15 ........ . .... . .... 450.00 MSP·15 . .. . . . . . . ... . .. 479.00 BS Writer ···· · · · · · ······ 41 .95 SKC High Res . .... .. .. . . . 135.95 
SR10 ... . . . . .... .. . .. . . 485.00 MSP·20 .... . .. . .. .. . . . 469.M Sleallh ... . . . ............ 21 .95 SS/SD · · .. ··· · .. ···· · ... 10.50 SC 1224 12" 
SR15 .... . . . ... . . . . . ... 585.00 MSP-25 .......... . . . .. 629.00 VIDEO CASSETTE SS/ DD . . ................ l3.50 RGBColor.... .. ..... 335.95 
Powertype......... . ... 309.00 OKIDATA OS/OD · · .. .. . . .. . . .. .. . . 15.50 

EPSON 182 ............. . ... . .. 219.95 RECORDER MAXWELL POLICY: NodepasitonCOOorders. 
RX80 .. .... . . . . ...... .. 219.00 84 ....... • ..... . •. . . . .. 640.95 $295 95 MD·1 ......... . . .. . ..... 15.95 ~EEfre!QhtonaJl~epaidcashO<ders 
lX80 245 00 "2 34" "5 ' MD·2 21 95 v•er S300 In the continentol USA. 

.............. "" • • """ "" """"" •·• Symphonic VHS/Remote ... EL............ . ' IAPO end FPO odd S5 per hundred. 
FX80 · · · · · · . . ... .... ... 369.00 93 . ....... . .... . . . ..... 560.95 e 105 Channel Cable Ready EPHANT Fa< pria<lty moll add SB per hundred. 
JX80 . . . .. .......... . .. 529.00 CARDCO el40ay/1 ProgramTimer SS/SD ..... . . . . . . . ...... 13.50 PA re~ldents add 6'1b sales lax. 
RX100... ... .... . .... .. 359.00 L01 .............. . . . .. 365.00 el 2 Pre-set Channels SS/ 00 ... . ............. . 15.50 OelectMI products must have Prior 
FX100 .. .... . ... . . . .. .. 490.00 LQ3.................. . 209.00 eAuto Rewind OS/OD ....... .. ...... . .. 19.sr RA number. Schools net 15· 
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What the world really needs 

isa99cent 


Double Sided, Double Density Diskette 

with a LIFETIME WARRANTY! 


And DISK WORLD! has it. 

Introducing Super Star Diskettes: 


the high quality diskette with 

the lowest price 


and the best LIFETIME WARRANTY! 

In the course of selling more than a million diskettes 

every month,we've learned something: higher prices don 't 
necessarily mean higher quality. 

In fact. we 've found that a good diskette manufacturer 
simply manufactures a good diskette... no matter what 
they charge for it. (By way of example. consider that none 
of the brands that we carry has areturn rate of greater than 
1/ 1,000th of 1 percent!) 

In other words. when people buy a more expensive 
diskette, they aren't necessari ly buying higher quality. 

The extra money miQht be going toward flashier adver­
tising, snazzier packaging or simply higher profits. 

But the extra money in ahigher price isn 't buying better 
quality. 

All of the good manufacturers put out a good diskette. 
Period. 

How to cut diskette prices 
...without cutting quality. 

Now this discovery posed a dilemma: how to cut the 
price of diskettes without lowering the qual ity. 

There are about 85 companies claiming to be "diskette· 
manufacturers. 

Trouble is, most of them aren't manufacturers. 
Rather they are fabricators or marketers. taking other 

company's components. possibly doing one or more steps 
of the processing themselves andpasting their labels on 
the finished product. 

The new Eastman Kodak diskettes, for example. are one 
of these. So are IBM 5 ~· diskettes. Same for DYSAN. 
Polaroid and many, many other familiar diskette brand 
names. Each of these diskettes is manufactured in whole 
or Jn part by another company! 

So. we decided to act just like the big guys. That's how 
we would cut diskette prices...without lowering the 
quality. 

We would go out and find smaller companies to manu ­
facture a diskette to our specifications...specifications 
which are higher than most. .. and simply create our own 
·name brand" diskette. 

Name brand diskettes that offered high quality at low 
prices. 

DISKETTE STORAGE 
CASES 

PERFECTDATA DIAL 'N FILE 
Teml1cl Holds tO 511· diskettes. Just Hip 


!he lever and they all shde up tor easy access 

and iden11t1ca1ion. Grey w1lh smoked plastic 

front. 


$2.75 Ea. + .35 Shpng. 

DISK CADDIES 
The original !l ip-up holder for 10 511" 


diskettes. Beige or Grey only. 

$1.65 ea. + .20 Shpng. 

DISKETIE 70 STORAGE 
Dust-free storage tor 70 511" diskettes. 


Six dividers included. An excellent value. 

$11 .95 ea. + $3.00 Shpng. 

HOURS: 

Human:8AM-6PM Central Time, Monday through Friday


Answering Machine:6PM-8AM, All Times 

MCI MAIL:24 hours aday. 


II 
51/4" St/4"•
SSDD DSDD 

.91 ea. I .99 ea. 
Qty.SO Qty. SO 

Super Siar diskettes are sold In multiples of 50 only. Diskettes are 
shipped with white Tyvec sleeves, reinforced hubs. user ID labels 
and wr ite-protect tabs. 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years.. . without knowing It. 
In our search for thelow priced. high quality diskette of 

our dreams. we found something even more Interesting. 
We found that there are several manufacturers who 

don 't give a hoot about the consumer market for their 
diskettes. They don't spend millions of dollars in advertis ­
ing trying lo get you. the computer user. to use their 
diskettes. 

Instead. they concentrate their efforts on turning out the 
highest quality diskettes they can ... because they sell 
them to the software publishers.computer manufacturers 
and other folks who (in turn) put their name on them ...and 
sell them for much higher prices to you! 

After all . when asoftware publisher or computer manu­
facturer or diskette marketer puts their name on a diskette, 
they want it to work time after time. everytime. (Especially 
software publishers who have the nasty habit of copy­
protecting their originals!) 

HOW TO ORDER: 

ORDERS ONLY: 
1-800-621-6827 

(In Illinois: 1·312·944-2788) 
INQUIRIES: 

1·312-944-2788 
FOR FASTEST SERVICE. USE NO-COST MCI MAIL: 
Our address is DISKWORLD. It's a FREE MCI MAIL 
letter. No charge to you. (Situation permitting, we'll 
ship these orders in 24 hours or less.) 

SHIPPING: 511· &311· DISKETIES- Add $3.00 per each 
100 or fewer diskettes. OTHER ITEMS: Add shipping charges 
as shown in addition to other shipping charges. PAYMENT: 
VISA. MASTERCARD and Prepaid orders accepted. COO OR­
DERS: Add additional $3.00 special handlin9 charge. APO, 
FPO. AK, HI & PR ORDERS: Include shipping charges as 
shown and additional 5% of total order amount to cover PAL 
and Insurance. We ship only to United States addresses .except 
tor those listed above. TAXES: Illinois residents. add 8% 
sales tax. 

MINIMUM ORDER: S35.00 or 20 diskettes. 

Super Star Diskettes. You already know 
how good they are. Now you can buy 

them ...cheap. 
Well . that's the story. 
Super Star diskettes don't roll off the boat from Pago­

Pago or emerge from a basement plant just east of 
Nowhere. 

Super Star diskettes have been around for years ...and 
you've used them for years as copy-protected software 
originals. unprotected originals. Sometimes. depending 
on which computer youown. the system master may have 
been on a Super Star diskette. And maybe more than once, 
you've bought abox or two or more of Super Star diskettes 
without knowing it. They just had some "big" company's 
name on them. 

Super Star Diskettes are good. So good that J lot of 
major software publishers, computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 
And than we sell them to you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes. 

You've used them a hundred times.. . under different 
names. 

Now, you can buy the real McCoy, the same diskettethat 
major software publishers. computer manufacturers and 
diskette marketers buy.. .and call their own. 

We simply charge less. 

Super Special! 

Order 50 Super Star Diskettes 
and we'll be happy to sell you an 
Amaray Media-Mate 50 for only 
S8.75, shipping included .. . a lot 
less than the suggested retail price 
of $15.95. 

Regular DISK WORLD! price:$10.95 ea. 
+ $2.00 Shpng. 

The Super Star 

LIFETIME WARRANTY! 


Super Star Diskettes are unconditionally warranted 
against defects in original material andworkmanship 
so long as owned by the original purchaser. Returns 
are simple: just send the defective disketteswith proof 
of purchase. postage-paid by you with a short expla· 
nation of the problem, andwe'll send you the replace­
ments. (Incidentally, coffee stained diskettes and 
diskettes with staples · driven through them don 't 
qualify as "defective". ) 

WE WILL MEET OR BEAT ANY NATIONALLY 

ADVERTISED PRICE 


ON THE SAME PRODUCTS AND QUANTITIES 

SUBJECT TD THE SAME TERMS AND CONDITIONS. 


Suite4806 
30 East Huron StreetDISK WORLD'•' Inc. Chicago, lllinois60611 
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All. PROOOCTS CARRY <J.S. WARRANJlES 
ALL DEFECTIVE PROOOCTS EXCHANGED WITHIN 30 DAYS 

23 PARK ROW, DEPT. CS, NYC, NY 10038 ~ 

~~ i 
ADDRESS: I 

I CrTY: - STAT~ - - ZIP: I 
'-•••••.:;~~~;:;1ci;;,·:,~:;:,~;.:.';:-~-----,/ 

San Luis Obispo. CA 
93401 . In Cal call 
(800)592-5935 or 
805)543-1037 
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3M Diskettes 

Lifetime Warranty 
 MEMOREX 
TIRED OF WAITING 


FOR SERVICE AND PRICE? 
 PLEXIBU DISCS 
9 out of 10 SURVEYED 


DISK BUYERS PREFERRED 
 WE Will NOT BE UNDER· 
SOLDll Call Free (800)2354137

NORTH HILLS for prices and information Dealer 
#1 IN SERVICE AND PRICE inquiries invited and C.O.D.'s 

1-800-328-3472 accepted 

Formatted and hard sectored disks 

in stock-Dealer inquiries invited . 


COD, VISA, MASTERCARD 

All orders shipped within 24 hrs.


fa-4 N-C 
NORTH HILLS CORP. 


INTERNATIONAL 

3564 Rolling View Dr. 


White Bear Lake, MN. 55110 

MN. call collect-612-770-0485 


, " No-Stretch" V1ew1ng maxell DISKS 
LIFETIME WARRANTY

ANGLED PRINTER STAND 
TIRED OF WAITING 


FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 


DISK BUYERS PREFERRED 


NORTH HILLS 

#1 IN SERVICE AND PRICE 


1-800-328-3472 


Formatted and hard sectored disks 
in stock-Dealer inquiries invited. Standard & Deluxe Models available 

COD, VISA, MASTERCARD80/132 column available 
Deluxe fits over Disk Drive All orders shipped within 24 hrs . 

Priced rom $2~ .95 

COMPUTER MEDIA MARKETING ~N-C 
NORTH lfiLLS CORP.Dept. [C-8 ) P.O. BOX 614 

INTERNATIONALKaty. TX 77492 3564 Rolling View Dr.
71 3/392-2385 White Bear uke, MN. 55110 

MN. call collect-612-770-0485 

Deale~~:~:~~.:~elcome A 
r.------------------------~ 



Shift your computerinto overdrive 

with COMPUTE! 
Add COMPUTE! to your personal-computer operations, and discover how 
much more you can do-and enjoy!-with up to 30 new games and 
programs each month! 

0 	Save even more! Enjoy 2 years 
(24 issues) for only $45. 

(please print) 

Address~-----------------------

___________State ZiP----::::::=;:;;:::::::::: 

0 Payment enclosed 0 Bill me later 

Indicate make and model of computer you use: SAVE 
APPLE D 01 ATARI 0 02 64 0 o3 VIC 20 0 04 

IBM D os TEX INS 0 os OTHER 99 32°/o OFF 
The Cover 

Price! 
PLEASE ALLOW 4·6 WEEKS FORDELIVEflV Of YOUR FIRST ISSUE FOREIGN AND CANADIAN s 
- - · -- -- - • • -· - • "'n-•n ""cT~c n<<CD<J I~ 1~rT TO CHANGE WITHOUT NOTICE 

358C01 
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COMPUTEl's 
FREE Reader Information Service 

Use these cards to request FREE information about the products ad­
vertised in this issue. Clearly print or type your full name and address. 
Only one card should be used per person. Circle the numbers that 
correspond to the key number appearing in the advertisers index. 

Send in the card and the advertisers will receive your inquiry. Al­
though every effort Is made to insure that only advertisers wishing to 
provide product information have reader seNice numbers, COMPUTE! 
cannot be responsible if advertisers do not provide literature to 
readers. 

Please use these cards only for subscribing or for requesting product 
information. Editorial and customer seNice inquiries should be ad­
dressed to: COMPUTE!, P.O. Box 5406, Greensboro, NC 27403. Check 
the expiration date on the card to insure proper handling . 

Use these cards and this address only for COMPUTEl's Reader Infor­
mation Service. Do not send with payment In any form. 

COMPUTE! 
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 
118 119 120 12 1 122 123 124 125 126 127 128 129 130 131 132 133 134 
135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 
152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 
169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 
186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 
203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 
237 238 239 240 24 1 242 243 244 245 246 247 248 249 250 25 1 252 253 

Circ le 101 for a one year new U.S. subscription to COMPVTEI: you will be billed for $24. 

Please let us know. Do you 
own: plan to buy: Please print or type name and address. 

0 Apple 0 Limit one cord per person. 
270 271 

0 Atari 0 Name 
272 273 

Address0 Commodore - -D 
274 27~ 

City0 IBM 0 
271> 277 

State/Province Zip0 Tl-99/ 4A 0 
278 27Q 

Country
0 Other 0 
280 (specify model) 281 Please inctuae z1;:i cede. Expua11on 9/ 30/85 COBBS 

For Fastest Service, 
Call Our Toll-Free 

My Computer Is : 

SUBSCRIBE TO COMPUTE! 
US Order Line 

800-33-t-0868 
01 O Apple 02 O A tori oo O Commodore 64 In NC coll 919-275-9809 

04 0 VIC-20 os O IBM 06 0 Tl-99/4A 

99 0 Other___ ___ O Don't yet have one. 


(Readers outside of the US, please 0 $24.00 One Year US Subscription 
see our foreign readers subscription 0 $45.00 Two Year US Subscription 
card or inquire for rates). 

Name 

Address 

City State Zip 

O Payment Enclosed o Bill me 
Charge my: o VISA o MasterCard O American Express 
Account No. Expires I 
Your subsc~pt ion Will begin with the next ovallab!e Issue. Please allow 4-6 weeks IOI delivery of firs! issue. Subscrtptlon pitces 
subject to change at any time. 
!'he COMPUTE! subscrtber list is mode available 10 carefully screened orgonlzatiora with a piOduct o< service which may be of 
tnrerest to our readers. tt you piefer nor ro receive such mofflngs. please check this box 0. 358C04 
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Break~ rough

Numb•r 1!'7. 

, more... 
Built-In .;awfifar far Mora Speed 
The G-Wiz buffer dumps high-resolution 
screens up to 18 times faster than competitive 
inter'fac~ without buffers. No msre waiting! A 
complel< inute prlntouJ nawttak~ j!;lst 2;5 
minut :tf1e G-Wiz. · ~ 

Exclusive! Aapect Ratlb Selection 
Cllrnly the G~W.lz matches graphics characters to 
standard characters on Okidata, Epson, Star 
•Actual pOc:e I!!!!~ vary_accorilln9 lo dealllr and regiOn. 

c ~ 

Mie.ronics, Prowriter; Smith Cor:ana, C-ITOH, 
Gorma·sanana, and many other dot matrix 
printers. Now you can perfectly align high 
resolution graphics characters within te~t 
blocks, ar in columns. 
GARO ex-eeller:ioe tr.iumi;; 
G- Ile "best bang far. 
i:>tin er.face market tooa and it'S 
backed by CARDCO'S exclusive lifetime 
warranty! G-Wlz: another distant target for the 
competition to shoot at. 

CAF-tDQ.O, lnc.300S.Topeka/, 
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WMk 11 Ap I Sh• Being #1 is an education. e a erour 1ne :~~1~t~~~, 
At TAXAN we keep it simple. Our Apple line of Monitors 
combines many of the great features of our IBM line. 
Super High-Res and High-Res capabilities allow for the 

MODSL 420 12 fnch Super High-Res RGB Color Monitor. 
Fully compatible with Apple. IBM and most other personal 
computer.;. 640x262 line resolutlon. Unlimited color.; available 
through analog video circuit Black face. non-glare tube. 

MOD•L 2 20 14" Co'7'l0slte Color Monitor with Audio 
Standard NTSC composite video signal i'1'Ut 
Chrominance and luminance inputS available for Commodore. 

Atari, and Other computer.; 
Extremely low geomell1c dlstortlon 
Switd'lable to green or amber display. Built-In 2 watt audio 
Opt101111h Tilt/Sl.'{fvel Base available fModel 110-12) 

1 addi­
·olor 

410-08 RGB Interface card for the 
Apple II. II+. lie and Franklin Ace I 000 
and I200 Rev. A only. 
410-17 RGB Module hr /'" 'lie. 
410o80B BO C"'' 0~ !I 
intr. pple lie. 

I OU~ 

pe 
finest in business graphics. Video games look better. tool 
And your children will love you for choosing TAXAN 
instead of Brand X. 

MOD•L 410 12 inch High-Res RGB Color Monitor. Fully 
compatlble with Apple; IBM and most o!her personal computer.;. 
510x262 line resolution. Unlimited color.; available through analog 
video circuit. 

MOD•L t 16 12 Inch High-Res Amber Monitor. LDng 

Per.;lstance Phosphor vvith ~lare screen.Fully compatible 

with Apple. IBM and most o!her per.;onal computer.;. 1000 line 

resolution. More than 20 MHz bandwidth. 2000 character display. 

Optional Tiit/Swivei Base available Moclel 110-12. 

Green Phosphor available {Model nsJ. 


MODEL 500 PRINTER BUFFER 
Centronlcs compatible parallel Interface 
with 64K memoiy expandable re 256K. 
Four funalon modes include: Manual. 
Double. Free and Command. Compatible 
with most printer.;. 
OP'110NS­
Model 599-01 64K Extra Memoiy 

Add-Ql1 
Model 11>~-l>'I~ t:xo'a 'riieh1ory 
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