
Go on line in the world's fastest growing technology.

NEW!DATA COMMUNICATIONS

TRAINING FROMNRl

Practical training includes

computer, modem, test instruments,
and access to exclusive N Rl

communications network.
Satellites.. .microwave.. .fiberoptics...
dedicated land lines. Suddenly the world is

communicating in a new and different way,

via digital data systems. People talking to

computers... computers to computers...

information is stored, retrieved, and relayed

in nanoseconds.

Industry, opportunities to triple
Data and telecommunications is already a

$150 billion industry and is expected to triple
over the next five years. One typical company

has grown from $85 mil lion to S650 million...

a 765% growth since 1978 alone. The need for

qualified technicians to install, maintain, and

service this enormous investment in high-tech

equipment is tremendous even now.

Opportunities and salaries can go nowhere
but up and up.

NRl will train you at home
You can learn at home in your spare time to

become a data communications technician
with NRl at-home training. NRl will start you

with the basics, build upon yourknowledge

with easy-to-follow, bite size lessons to take
you into the world of digital dala communica
tions. You'll learn what it takes to work on

Training includes all this

equipment you keep... 16K

computer, modem, breakout

box, digital multimeter and the

exclusive NRl Discovery Lab.

satellite, microwave, fiberoptic,
and telephone data links.

And you'll learn at your own comfortable

pace, without classroom pressures or

evenings away from your family. Over the past

70 years, NRl has taught the latest high-tech
skills to almost 2 million students to become

the world's largest and most successful

school of its kind.

Hands-on training includes

computer, modem, breakout box and

much more
NRl takes you far beyond "book learning."

As part of your course, you receive plenty of

practical hands-on training that gives you real-
world skills. You get the Radio Shack Color
Computer, with 16K memory to teach you the

systems and language of data communi

cations plus you get an operating modem to

let you tie in with world-wide communications

networks.

You build your own RS-232C interface
breakout box, an indispensable installation and

trouble-shooting instrument you'll use through

out your career. You receive a professional

digital multimeter and the NRl Discovery Lab,

where you construct
solid-state circuits and _. __ __ _ __ _
demonstrate practical

applications of the

theory you've learned.

Exclusive NRl data network
You'll learn what data communications is all
about by actually becoming part of an oper

ating network. You'll go on line to "talk" to your
instructor, take your final exam by computer
link, communicate with other NRl students and
leave messages on the NRl "bulletin board."

As part of your course, you'll also receive

membership in THE SOURCE *", a regular
$100 value. A phone call ties you into
computers loaded with instant news, stock
quotes, electronic mail, educational programs,

games, even discount shopping and travel

reservations.

Move into the future,
send for Free Catalog
You can't find training like this anywhere else

.. .only NRl trains you at home for an exciting

and rewarding career in the brilliant new world

of Data Communications. Mail the coupon

right now for our big catalog of high-tech

electronic careers showing ail the equipment

you get, detailed lesson descriptions, and

career opportunities. Look it over and decide

where you want your future to grow. Act now.
There's a real need for trained data
communications technicians.

NRl
NRl Schools
McGraw-Hiil Continuing

Education Center

3939 Wisconsin Avenue

Washington, D.C. 20016

We'll give you tomorrow.

CHECK ONE FREE CATALOG ONLY

□ Data Communications

□ Computer Electronics with Microcomputers

D Color TV, Audio, and Video System Servicing

D Electronics Design Technology

i Digital Electronics

D Communications Electronics • FCC

Licenses • Mobile CB • Aircraft • Marine

All Career courses
approved under Gl bill.

Q Check lor oaata

198-034

D Industrial Electronics

D Basic Electronics

□ Small Engine Servicing

□ Appliance Servicing

□ Automotive Servicing

D Auto Air Conditioning

3 Air Conditioning. Heating,
Refrigeration, & Solar Technology

D Building Construction

(Please Prlni) Ag,e

CityJ Slate/Zip
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KF 645 DATA 4 , 230, 215, 230, 21 7, 202 f 208,

242,198,218,16,233,96

Kf 1000 REM

C 3 i=i J:tH3>^3 UisfsJJ

I >J;.X£;_m^JilL^^- ITITJ^l

CE 100 5 GRAPHICS 0: S = PEEK ( 136) +PEEK ( 13

7)*256

AS 1010 N=PEEK<S)+PEEK<5+i)*256:IF N>5

14 THEN ? N;1' ■ "::A=0:FOR 1 = 5

+5 TO S+PEEK(S+2)-2:A=A+PEEK<I

):NEXT I:? A

IB 1015 IF N= 645 THEN END

M1020 s=S+PEEK<S+2):GOTO 1010

Program 2:64 Trident

49152 :032,041,197,169,000,141,06s

49158 :032,208,169,011,141,033,088
49164 :208,169,060,141,132,003,213

49170 :169,147,032,210,25s,173,236

49176 :030,208,169,000,141,120,180

49182 :003,169,144,032,210,255,075

49188 :160,000,185,071,201,201,086

49194 1008,240,007,153,080,050,244

49200 1200,076,038,192,169,138,093

49206 1133,252,169,197,133,253,167

49212 :160,000,177,252,201,000,082

49213 :240,012,032,210,255,230,021

49224 :252,208,243,230,253,076,054

49230 :062,192,169,063,141,021,214

49236 :208,169,200,141,248,007,033

49242 :141,250,007,141,251,007,119

49248 :141,252,007,141,253,007,129

49254 :169,201,141,249,007,169,014

49260 :000,162,000,157,000,208,123

49266 :232,224,015,208,248,169,186

49272 :015,141,039,208,169,146,070

49278 :141,000,208,169,141,141,158

49284 :001,208,169,140,141,002,025

49290 :208,169,135,141,003,208,234

49296 :169,002,141,040,208,169,105

49302 :004,141,041,208,169,014,215

49308 :141,042,208,169,007,141,096

49314 :043,208,169,013,141,044,012

49320 :208,169,000,141,016,208,142

49326 :169,255,141,062,003,032,068

49332 :011,194,169,255,141,015,197

49338 :212,169,128,141,018,212,042

49344 :173,030,208,169,049,032,085

49350 :136,196,169,254,141,066,136

49356 :003,169,255,141,067,003,074

49362 :032,154,196,169,017,141,151

49368 :005,212,169,243,141,006,224

49374 :212,169,033,141,004,212,225

49380 :032,249,192,032,139,193,041

49386 :032,249,192,032,193,194,102

49392 :032,064,196,032,015,197,008

49398 :076,228,192,141,060,003,178

49404 :142,061,003,173,000,220,083

49410 :041,008,208,039,174,000,216

49416 :208,232,224,000,208,014,126

49422 :173,016,208,009,001,141,050

49428 :016,208,141,137,197,076,027

49434 :042,193,173,016,208,041,187

49440 :001,201,001,208,005,224,160

49446 :009,208,001,202,142,000,088

49452 :208,173,000,220,041,004,178

49458 :208,039,174,000,208,202,113
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249
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2

LEFT
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LEUEL

"Trident," 64 version.

49464

49470

49476

49482

49488

49494

49500

49506

49512

49518

49524

49530

49536

49542

49548

49554

49560

49566

49572

49578

49584

49590

49596

49602

49608

49614

49620

49626

49632

49638

49644

49650

49656

49662

49668

49674

49680

49686

49692

49698

49704

49710

49716

49722

49728

49734

49740

49746

49752

:224,000,

208,041,

:173,016,

000,208,

: 001,232,

000,220,

174,001,

:208,001,

=173,000,

:012,174,

228,208,

208,173,

003,032,

062,003,

129,197,

192,000,

197,201,

=001,240,

201,000,

240,089,

000,240,

201,000,

001,208,

041,008,

138,056,

208,027,

195,141,

;233,002,

201,146,

=076,241,

129,197,

141,144,

002,194,

:197,136,

096,238,

=003,206,

=141,063,

,169,000,

=063,003,

=129,197,

;248,169,

:169,192,

:027,212,

; 069,169,

;169,008,

137f197,

127,105,

208,014

254,141

197,076

208,041

005,224

142,000

041,001

208,202

232,142

220,041

001,208

001,202

060,003

060,195

041,003

201,000

240,111

000,208

100,173

208,011

173,132

082,185

240,069

032,173

201,000

233,001

173,137

137,197

076,241

144,005

193,105

185,133

005,233

105,001

192,255

062,003

132,003

003,170

141,064

206,064

200,192

028,141

141,137

041,127

197,224

008,141

013,137

173,027

044,141

,173,

,016,

,088,

,026,

,208,

,208,

,224,

,001,
,002,

,232,

,142,

,174,

,096,

,168,

,208,

,173,

,022,

,131,

,192,

,197,

,129,

,170,

,137,

,240,

,201,

,197,

,138,

,193,

,233,

,001,

,197,

,001,
,153,

,208,

,173,

,041,

,160,

,003,

,003,

,004,

,129,

,197,

,105,

,000,

,130,

,197,

,212,

,134,

016,179

208,162

193,132

201,202

208,239

173,074

012,062

054,193

208,128

208,242

224,199

001,136

061,039

173,181

173,078

033,146

130,230

192,210

197,238

002,016

201,184

197,247

192,036

197,174

023,201

000,067

041,227

056,058

138,083

001,192

153,237

201,004

076,080

133,074

175,143

062,132

003,148

000,047

238,131

153,014

208,202

197,190

173,037

044,102

240,231

197,016

141,229

041,101

197,068

~F 645 DATA 4.2 30 .215.2 30 .217 . 202 .208. 
2 4 2 ~ 1 9~ ~ 2 1 ~ ~ 1 6~238 : 96· . . 

KP 1 12"110 R E M .. ; ..... __ :;0111·1 • .,1 •• I _iJ:HI ?I ·PI;_ijP.1 
{3 ",,-j;J"11li .. 1 } Ii i#13t_i . MiJ 3 "J .. ii_ .;I-i. 
H,. ....... 1 ~-W;I"liJ;;!; { 3 W~l!TiI¥1}~~ 

I;J 3 ;lt_HI I "~ "~3!1"_;J3iiUljl.;Ji i : I: •• 1M 
IW!I 

CE 100 5 GRAPH I CS 0 : S= PEEK( 1 36 )+PEEK( 1 3 
7) * 256 

~ 1 0 1 0 N= PE EK(S) + PEEK(S +1 ) * 2 56 : I F N >5 
14 T HEN ? N; " - "; :A =0 : F OR I = S 
+ 5 TO S+ P EEK(S+2 ) -2 : A=A+ P E EK( I 
):NE XT I : ? A 

16 1 0 1 5 I F N=6 4 5 TH E N END 
~ 1 020 5= S +PEEK(S + 2) : GOTO 10 1 0 

Program 2: 64 Trident 

49152 :~32,~41,197,169,~~~,141,~6 8 
49158 :~32,2~8,169,~11,141,~33,~88 
49164 :2~8,169,~6~,141,132,~~3,213 
4917~ :169,147,~32,21~,255,173,236 
49176 :~3~,2~8,169,~~~,141,12~,18~ 
49182 :~~3,169,144,~32,21~,255,~75 
49188 :16~,~~~,185,~71,2~1,2~1,~86 
49194 :~~8,24~,~~7,153,~~~,~5~,244 

492~~ :2~~, 076,~38,192,169,138,093 
49206 :133,252,169,197,133,253,167 
49212 :16~,0~0,177,252,201,~~0,~82 
49218 :24~,012,~32,210,255,23~,~21 
49224 :252,2~8,243,230,253,076,~54 
49230 :~62,192,169,~63,141,~21,214 
49236 :2~8,169,20~,141,248,007,~33 
49242 :141,25~,~07,141,251,~~7,119 

49248 :141,252,0~7,141,253,~07,129 
49254 :169,201,141,249,007,169,014 
49260 :OOO,162,OOO,157,OOO,208,123 
49266 :232,224,015,208,248,169,186 
49272 :015,141,039,208,169,146,070 
49278 :141,OOO,208,169,141,141,158 
49284 :001,208,169,140,141,002,~25 

49290 :208,169,135,141,003,208,234 
49296 :169,002,141,040,208,169,105 
49302 :004,141,041,208,169,014,215 
49308 :141,~42,208,169,007,141,096 
49314 :043,208,169,013,141,044,012 
49320 :208,169,000,141,~16,208,142 
49326 :169,255,141,~62,~~3,032,068 
49332 :011,194,169,255,141,015,197 
49338 :212,169,128,141,018,212,042 
49344 :173,030,208,169,049,032,~85 
49350 :136,196,169,254,141,066,136 
49356 :003,169,255,141,067,003,074 
49362 :032,154,196,169,017,141,151 
49368 :005,212,169,243,141,006,224 
49374 :212,169,033,141,004,212,225 
49380 :032,249,192,032,139,193,041 
49386 :032,249,192,032,193,194,102 
49392 :~32,~64,196,032,015,197,0~8 

49398 :076,228,192,141,060,0~3,178 
49404 :142,061,003,173,OOO,220,083 
49410 :041,008,208,039,174,OOO,216 
49416 :208,232,224,OOO,208,014,126 
49422 :173,016,208,009,001,141 , 050 
49428 :~16,2~8,141,137,197,~76,027 
49434 :042,193,173,016,208,~41,187 
49440 :001,201,~~1,208,~~5,224,160 
49446 :~~9,208,001, 2~2,142,0~~,~88 
49452 :208,173,~~0,22~,~41,~~4,178 
49458 :208,~39,174,~~~,208,202,113 
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49464 :224,OOO,208,014,173,016,179 
49470 :208,041,254,141,~16,208,162 
49476 :141,137,197,~76, 088,193,132 
49482 :173,~16,208,041,0~1,2~1, 202 
49488 :~00,208,005 , 224,026,2~8,239 
49494 :~01,232,142,00~,2~8,173, ~74 
49500 :000,220,041,001,2~8,012,062 

49506 :174,0~1,208,202,224,054,193 
49512 :208,001,232,142,001,208,128 
49518 :173,000,220,041,~02,208,242 
49524 :012,174,~01,208 ,232,224,199 
49530 :228,208,001, 202,142,001,136 
49536 : 208,173,060,003,174,061,~3 9 
49542 :003,032,060,195,096,173,181 
49548 :062,003,041,003,168,173,078 
49554 :129,197,201,OOO,208,033,146 
49560 :192,OOO,240,111,173,130,230 
49566 :197,201,OOO,208,022,192,210 
49572 :001,240,100,173,131,197,238 
49578 :201,OOO,208,011,192,002,016 
49584 :240,089,173,132,197,201,184 
49590 :OOO,240,082 , 185,129,197,247 
49596 :201,OOO,240 , 069,170,192,036 
49602 :001,208,032,173,137,197,174 
49608 :041,008,201 , 000,240,023,20L 
49614 :138,056,233 , 001,201,OOO,067 
49620 :208,027,173,137,197,041,227 
49626 :195,141,137,197,138,056,058 
49632 :233,002,076,241,193,138,083 
49638 :201,146,144,005,233,001,192 
49644 :076,241,193,105,001,153,237 
49650 :129,197,185,133,197,201,004 
49656 :141,144,005,233,001,076,08~ 
49662 :002,194,105,001,153,133,074 
49668 :197,136,192,255,208,175,143 
49674 :~96,238,062,003,173,062,132 
49680 :003,206,132,0~3,~41,003,148 
49686 :141,063,003,170,160,OOO,047 
49692 :16 9 ,~00,141,064,003,238,131 
49698 :063,003,206,064,003,153,014 
49704 :129,197,200,192,004,208,202 
49710 :248,169,028,141,129,197,190 
49716 :169,192,141,137,197,173,037 
49722 :~27,212,041,127,105,044,102 
49728 :141,133,197,224,~00,240,231 
49734 :069,169,008 ,141,130,197,016 
49740 :169,0~8,01 3 ,137,197,141,229 
49746 :137,197,17 3 ,027,212,~41,1~1 
49752 :127,1~5,~44 ,141,134,197,~68 



AARDUARK LTD
NOW THE BEST COST LESS

DUNGEONS,OF DEATH ■ A serious
role playing game for up to 6

players. You get a choice of

race and characters that

grow from game to game.

You also get a graphic maze

and a 15 page manual.

Available On TRS80C 1SK EXI, CM054. VIC2Q 13K.

IBHPC. TRS80C 32K. MC10 16K

TAPE $14.95 DISK SI9.9S

BAG-IT-MAN ■ The ultimate
arcade game for TRS80C or

MCD64. This one has three

screens full of BAGS OF
GOLD. CARTS & ELE

VATORS TO RIDE IN, MINE

SHAFTS, and TWO NASTY
GUARDS. Great sound and

color and continuous

excitement.

Available On 1RS80C 32K. CMDW

TAPE S19.95 DISK S24.95

QUEST - A different kind of
Graphic Adventure, it is

played on a computer

generated mape of Alesia.

You'll have to Puild an army

and feed them through

combat, bargaining, explo

ration of ruins and temples,
and outright banditry! Takes

2-5 hours to play and is

different each time.

Available On: TRS80C 16K. CMD64. VIC2O 13K. MC10
1SK. TS9 |EXT. BASIC). IBMPC

TAPE 514.85 DISK 119.95

WIZARDS TOWER - A fantasy
game played on a map of

forests and dungeons - with

dragons and wizards to kill.

Similar to QUEST and fun for

adults, but a little simpler

and playable for the younger

set {8 - 60).

Available On TRS80C 16K EX!.. CM064, VIC20 13K.

1199. IBMPC

TAPE S14.95 DISK SI9.95

AARDVARK offers over 120 original high quality programs
Send one dollar for a current catalog and receive a S 1.00
gift certificate good towards your next purchase.

STARFIRE - If you enjoyed
StarRaiders or StarWars,

you will love Starfire. It is not

a copy, but the best shoot-

em-up, see them in the

window space game on the

CMD64 or TRS80C. The

fantastic graphics will put

you right in the control room

as you hyperspace from

quadrant to quadrant

fighting the aliens and

protecting your bases.

Available On. THS80C 16K. CM0&4

TAPE S19.95 DISK S24.95

PYRAMID - ONE OF THE TOUGHEST

ADVENTURES. Average time
through the pyramid is 50 -

70 hours. Clues are
everywhere and some

ingenious problems make

this popular around the

world.

Available On IRS30C16K. CM064. MC10 IK. 1IMEX.

IBM PC. 1199. VIC20 13K

TAPE 514.95 DISK S19.95

Authors - AARDVARK pays top dollar for high quality
programs. Send a copy today for a persona! review and

editorial help.

TO OROER: Send amount indicated plus $2.00 shipping, per order. Include quanlily desired and your preference ol tape or disk.
8e sure to indicate type ol system and amount of memory. When using charge card lo order by mail, be sure to include expiralion date.

CHARGE CARDS

WELCOME 1-313-669-3110
AARDVARK rfctco* Softauvie

PHONE ORDERS ACCEPTED

8:00 a.m. lo 8;00 p.m. E.S.T., MON-FRI

2352 S. COMMERCE • WALLED LAKE, Ml 48088 • (313) 669-31 10

CM064 / TRS80C / IBMPC / VIC20 / TI99

AARDVARK LTD. 
NOW THE BEST COST LESS 

DUNGEONS. Of DEATH · A serious 
role p layin g game for up to 6 
players. You get a choice of 
race and characters that 
g row from game to game. 
You a lso get a g raphic maze 
and a '5 pag e m anual. 

Available 011: TRS80C 161( EXL tMOO4, VlC20 13K. 
IBMPC. lRSIII: 32k. MCID 16K 
TAPE 114.95 DISK 119.95 

QUE ST . A d Ifferent kind of 
Graphic Adventure, it is 
played on a computer 
gener ated mape of Alesia. 
You 'll have to build an army 
and feed them through 
combat. bargaining. explo­
ration of ruins and temples. 
and outright banditry! Takes 
2 - 5 hours to play and is 
different each time. 

Ivlil.bl. D. IRS!!: 161( CII\164. ~I2lIJlt IICID 
16~ 1199 IEXl BASt). IBMpt 
TIPE 114.15 DIS K 119.95 

WIZARDS TOWER • A fanlasy 
game played on a map of 
forests and dungeons - wi th 
dragons and wizards to kill. 
Similar to QUEST and fun for 
adults. but a little simpler 
and playable for the younger 
<leI (8 - 60) . 

Ivli.~. 0. IRS!!: 16K EXT. CM\I64. ~12l IJIt 
1199. IBMpt 

TAPE 114.95 DISK 11 9.95 

AARDVAR K o ffers over 120 original high quality programs. 
Send one dollar for a current ca ta log and receive a $1 .00 
gift certifioate good towards your next purchase. 

BAG·IT·MAN • The ultimate 
arcade game for TRS80C or 
MCD64. This one has three 
screens full of BAGS O F 
GO L D. CAR T S & EL E ­
VATORS TO RID E IN. MINE 
SHAFTS. and TWO NAST Y · 
GUARDS. Great sound and 
color and continuous 
excite ment. 

Available lil: TRsax: 32K. CMD64 

TAPE 119.95 DISK 124.95 

STARflRE • If you enjoyed 
StarAaiders o r StarWars, 
you will love Star fire . It is not 
a copy, but the best shoot­
em-up, see them in the 
w indow space game on the 
CMD S4 or TRS80C. The 
fantastic graphics will put 
you right in the control room 
as you hyperspace from 
quadrant to quadrant 
f ighting the aliens and 
protecting you r bases. 

Available lil TRS!X: 16K. CMD64 

TAPE 119.95 DI SK 124.95 

PYRAMID · ONE Of THE TOUGHEST 
ADVENTURE S. Average lime 
through the pyramid is 50 -
70 hours . Clues are 
everywhere and so me 
ingenious problems make 
this popular around the 
world. 

Available On. TRSaX 16K. CMD64, MelD 16K. TIMEX. 
IBM PC. 1199. ~12l13K 
TAPE 114.95 DISK 119.95 

ST-ARFIRED 

Authors · AARDVAR K pays top dollar for high quality 
programs . Send a copy today for a personal review and 
editorial help . 

TO ORDER: Send amounl indl caled plus $2.00 shipping. per order. Incl ude Quanilly des ired and your preferen ce of lape or disk. 
Be sure to indicate type 01 system and amount of memory. When using charge card to order by mal" be sure to Include expiration dat e. 

II CHARGE CA RDS ~ 
WELCO ME ~ 1-313-669-3110 PHON E ORD ERS ACCEPTED 

8:00 a .m. 10 8 :00 p.m. E.S.T .. MON-FR I 

AARDVARK r/di<ue S~'re 2352 S. COMMER CE· WALLED LA KE, MI 48088 • (3 13) 6 69 -3 110 

CMD64 / TRS80C / IBMPC / VIC20 / TI99 



Notes On The

Commodore 64 Version

Kevin Martin, Editorial Programmer

To stop the incoming missiles, you must

direct your defensive missile to its target

with a joystick plugged into port 2. Once

you destroy one of the enemy missiles, prep

arations are made by the computer to launch

another antimissile. If you destroy all the

incoming missiles in one attack wave, you

are moved on to a higher difficulty level

where the speed of the incoming missiles is

increased. If you lose, you can start over by

pressing the fire button.

The 64 version of "Trident" is similar to

the Atari version. It is written entirely in

machine language and must be entered with

MLX, the machine language editor program

found elsewhere in this issue. Be sure vou
J

read the MLX article and understand how to

use that program before you start typing the

data for Program 2. MLX requires that you

input the starting and ending addresses for

your machine language. For Trident, the

starting address is 49152 and the ending ad

dress is 51659. After typing in Trident, be

sure to use the MLX Save option to store a

copy of your work on tape or disk. After

saving, you can load it back into the computer

by typing:

LOAD "TRIDENT" ,8,1 for disk

or

LOAD "TRIDENT", 1,1 for tape.

To run Trident, type:

SYS 49152

The Commodore 64 version has one major

enhancement. It allows you to choose a level

of difficulty, which determines the speed of

the incoming missiles. Each successive level

has an increased speed. You have four

choices, which can be selected by pressing

the appropriate function key:

fl: Beginner

f3: Intermediate

f5: Advanced

f7: Expert

49758 :169,203,045,137,197,141,21s

49764 :137,197,224,001,240,034,165

49770 :169,055,141,135,197,173,208

49776 :027,212,041,127,105,067,179

49782 :141,131,197,224,001,240, 028

49788 :015,169,227,141,136,197,241

49794 :173,027,212,041,127,105,047

102 COMPUTE! March 1984

49800 :067,141,132,197,224,000,129
49806 1208,005,169,007,141,021,181
49812 : 208,224,001,208,005,169,195

49818 =015,141,021,208,224,002,253

49824 : 208,005,169,031,141,021,223

49830 :208,224,003,208,005,169,215

49836 :063,141,021,208,238,063,138
49842 :003,032,013,196,173,132,215

49848 :003,201,014,240,003,238,115
49854 1132,003,096,173,129,197,152
49860 :201,000,240,012,141,004,026

49866 :208,173,133,197,141,005,035
49872 :208,076,222,194,169,000,053
49878 :141,004,208,169,000,141,109

49884 :005,208,173,130,197,201,110

49890 :000,240,012,141,006,208,065

49896 :173,134,197,141,007,208,068

49902 :076,251,194,169,000,141,045

49908 :006,208,169,030,141,007,037

49914 :208,173,131,197,201,000,136
49920 :240,012,141,008,208,173,014

49926 : 135,197,141,009,208,076,004

49932 :024,195,169,000,141,008,037
49938 :208,169,070,141,009,208,055

49944 :173,132,197,201,000,240,199

49950 :012,141,010,208,173,136,198

49956 :197,141,011,208,076,053,210

49962 :195,169,000,141,010,208,253

49968 :169,111,141,011,208,173,093

49974 :137,197,141,016,208,096,081

49980 :173,030,208,141,065,003,168

49986 :173,065,003,041,004,201,041

49992 :004,208,022,169,000,141,104

49998 :129,197,032,013,196,032,165

50004 :217,196,173,021,208,041,172

50010 :251,141,021,208,076,154,173

50016 :196,173,06 5,003,041,008,070

50022 :201,008,208,030,169,000,206

50028 :141,130,197,173,137,197,059

50034 :041,247,141,13 7,197,032,141

50040 :013,196,03 2,238,196,173,200

50046 :021,208,041,247,141,021,037

50052 :208,076,154,196,173,065,236

50058 :003,041,016,201,016,208,111

50064 :022,169,000,141,131,197,036

50070 :032,013,196,032,249,196,100

50076 :173,021,208,041,239,141,211

50082 :021,208,076,154,196,17 3,2 22

50088 :065,003,041,032,201,032,030

50094 :208,022,169,000,141,132,078

50100 :197,032,013,196,032,004,142

50106 :197,173,021,208,041,223,025

50112 :141,021,208,076,154,196,220

50118 :096,169,015,141,024,212,087

50124 :169,010,141,132,003,162,053

50130 :25 5,142,001,212,202,142,140

50136 :068,003,03 2,015,197,174,193

50142 :068,003,224,000,208,239,196

50148 :169,050,141,132,003,032,243

50154 :015,197,238,032,208,173,073

50160 :032,208,041,015,201,000,225

50166 :208,241,169,000,141,024,005

50172 :212,173,000,220,041,016,146

50178 :208,249,104,104,104,104,107

50184 -.104,104,076,003,192,169,144

50190 :146,141,000,208,169,141,051

50196 :141,001,208,162,007,160,187

50202 :035,024,032,240,255,206,050

50208 :063,003,238,064,003,173,064

Notes On The 
Commodore 64 Version 
Kevin Martn Editorial Programmer 

To stop the incoming missiles, you must 
direct your defensive missile to its target 
with a joystick plugged into port 2. Once 
you destroy one of the enemy missiles, prep­
arations are made by the computer to launch 
another antimissile. If you destroy all the 
incoming missiles in one attack wave, you 
are moved on to a hjgher difficulty level 
where the speed of the incoming mjssiles is 
increased. If you lose, you can start over by 
pressing the fire button. 

The 64 version of "Trident" is similar to 
the Atari version. It is written entirely in 
machine language and must be entered with 
MLX, the machine language editor program 
found elsewhere in this issue. Be sure you 
read the MLX article and understand how to 
use that program before you start typing the 
data for Program 2. MLX requires that you 
input the starting and ending addresses for 
your machine language. For Trident, the 
starting address is 49152 and the ending ad­
dress is 51659. After typing in Trident, be 
sure to use the MLX Save option to store a 
copy of your work on tape or djsk. After 
saving, you can load it back into the computer 
by typing: 

LOAD "TRIDENT" ,8,1 for disk 

or 
LOAD "TRIDENT", 1,1 for tape. 

To run Trident, type: 

SYS 49152 

The Commodore 64 version has one major 
enhancement. It allows you to choose a level 
of difficulty, which determines the speed of 
the incoming missiles. Each successive level 
has an increased speed. You have four 
choices, which can be selected by pressing 
the appropriate function key: 

11: Beginner 
f3: Intermediate 
f5: Advanced 
17: Expert 

49758 :169,203,045,137,197,141,218 
49764 :137,197,224,001,240,034,165 
49770 :169,055,141,135,197,173,208 
49776 :027,212,041,127,105,067,179 
49782 :141,131,197,224,00L,240,028 
49788 :015,169,227,141,136,197,241 
49794 :173,027,212,041,127,105,047 
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49800 :067,141,132,197,224,000,129 
49806 :208,005,169,007,141,021,181 
49812 :208,224,001,208,005,169,195 
49818 :015,141,021,208,224,002,253 
49824 :208,005,169,031,141,021,223 
49830 :208,224,003,208,005,169,215 
49836 :063,141,021,208,238,063,138 
49842 :003,032,013,196,173,132,215 
49848 :003,201,014,240,003~238,115 
49854 :1.32,003,096,173,129,197,152 
49860 :201,000,240,012,141,004,026 
49866 :208,173,133,197 ,141,005,035 
49872 :208 ,076,222,194,169,000,053 
49878 :141,004,208,169,000,141,109 
49884 :005,208,173,130,197,201,110 
49890 :000,240,012,141,006,208,065 
49896 :173,134,197,141,007,208,068 
49902 :076 ,251,194,169,000,141,045 
49908 :006,208,169,030,141,007,037 
49914 :208,173,131,197,201,000,136 
49920 :240,012,141,008,208,173,014 
49926 :135,197,141,009,208,076,004 
49932 :024,195,169,000,141,008,037 
49938 :208,169, 070 ,141, 009 , 208,055 
49944 :173,132,197,201,000,240,199 
49950 :012,141,010,208,173,136,198 
49956 :197,141,011,208,076,053,210 
49962 :195,169,000,141,010,208,253 
49968 :169,111,141,011,208,173,093 
49974 :137,197,141,016,208,096,081 
49980 :173,030 ,208,141,065,003, 168 
49986 :173,065,003,041,004,201,041 
49992 :004,208,022,169,000,141,104 
49998 :129,197,032,013,196,032,165 
50004 :217 ,196,173,021,208,041,172 
50010 :251,141,021,208,076,1 54 ,173 
50016 :196,173,065,003,041,008,070 
50022 :201,008,208,030,169,000,206 
50028 :141,130,197,173,137,197,059 
50034 :041,247,141,137,197,032,141 
50040 :013,196,032,238,196,173,200 
50046 :021,208,041,247,141,021,037 
50052 :208 ,076 ,154,196,173,065 ,236 
50058 :003,041,016,201,016,208,111 
50064 :022,169,000,141,131,197,036 
50070 :032,013,196,032,249,196,100 
50076 :173,021,208,041,239,141,211 
50082 :021,208,076 ,154,196,173,222 
50088 :065,003,041, 032 ,201,032,030 
50094 :208,022,169,000,141,132,078 
50100 :197,032,013,196,032,004,142 
50106 :197,173,021,208,041,223,025 
50112 :141,021, 208,076 ,154,196,2 20 
50118 :096,169,015,141 ,024, 212 ,087 
50124 :169,010,141,132,003,162,053 
50130 :255,142,001,212,202,142,140 
50136 :068,003,032,015,197,174,193 
50142 :068,003,224,000,208,239,196 
50148 :169,050,141,132,003,032,243 
50154 :015,197,238,032, 208 ,173,07 3 
50160 :032,208 ,041,015, 201 ,000, 225 
50166 :208,241,169,000,141,0 24,005 
50172 :212,173,000,220,041,016,146 
50178 :208,249,104,104,104,104,107 
50184 :104,104,076,003,192,169,144 
50190 :146,141,000,208,169,141,051 
50196 :141,001,208,162 ,007,160,187 
50202 :035,024,032, 240 ,255,206,050 
50208 :063,003,238,064,003,173,064 



opkslikeaFerrari.
Drives like aRolls.
Parks likeaBeetle.

Ask your computer dealer

to take the cover off a world-class disk drive.

Theall new, 1984 Indus GT™

The most advanced, most handsome disk

drive in the world.

A flick of its power switch can turn an Atari

into a Ferrari.

Or an Apple into a Red Hot Apple.

Looks like a Ferrari.

The Indus GT is only 2.65" high. But under its

front-loading front end is slimline engineering

with a distinctive European-Gran flair.

Touch its LED-litCommandPost™ function

control AccuTouch™ buttons. Marvel at how

responsive it makes every Atari or Apple home

computer.

Drives like a Rolls.

Nestled into its soundproofed chassis is the

quietest and most powerful disk drive power sys

tem money can buy. At top speed, it's virtually
unhearable. Whisper quiet.

Flat out, theGT will drive your Atari track-to-
track 0-39 in (ess than one second. Increasing
data transfer 400%. (Faster than any other drive.
And as last as any Apple disk drive.)

And each GT comes with the exclusive

CT DrivingSystem™ of software programs*

World-class word processing is a breeze with

the GT Estate WordProcessor™ And your dealer

will describe the two additional programs that

allow GT owners to accelerate their computer
d ri VJ112 skills." Included as standard equipment

Also, the 1984 Indus GT is covered with the

GT PortaCase™ A stylish case that conveniently

doubles as a 80-disk storage file.

Parks like a Beetle.

The GTs small, sleek, condensed size makes it

easy to park.

And its low price makes it easy to buy.
$449 tor Atari. $329 for Apple.

So see and test drive the incredible new 1984

Indus GT at your nearest

computer dealer soon.

The drive will be

well worth it.

INDUS
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.

For dealer information, call 1-800-33-INDU5. In California, 1-800-54-INDUS. 213/882-9600
c 1983 Indus Sv stems 9 «)4 DeerinB Avenue, Chatsworlh. CA 91311. The IndusGT is a product of Indus Systems. Atari isa registered tr.Kk-ni.ifk ofAtari Inc Apple is a
registered tr.idcm.irk oi -\ppleCorri|uHer, Inc.

Looks like a Ferrari. 
Drives like a Rolls. 
Parks like a Beetle. 

Ask your computer dealer 
to take the cover off a world-class disk drive. 

Theall new, 19841ndusGT'M 
The most advanced, most handsome disk 

drive in the world. 
A flick of its power switch can turn an Atari 

into a Ferrari. 
Or an Apple into a Red Hot Apple. 

Looks like a Ferrari. 
The Indus GT is only 2.65" high. But under its 
front- loading front end is slimline engineering 
wi th a distinctive European-Gran flair. 

Touch its LED-lit CommandPost™ function 
control AccuTouch™ buttons. Marvel at how 
responsive it makes every Atari or Apple home 
computer. 

Drives like a Rolls. 
Nestled into its soundproofed chassis is the 
qu ietest and most powerful disk drive power sys­
tem money can buy. At top speed, it's virtually 
unhearable. Whisper quiet. 

Flat out, the GT will drive your Atari track-to­
track 0-39 in less than one second. Increasing 
data transfer 4009C. (Faster than any o ther drive. 
And as fast as any Apple disk drive. ) 

And each GT comes w ith the exclusive 
GT DrivingSystem ™ of software programs.' 
World-class word processing is a breeze with 
the GT Es tate WordProcessor.™ And your dealer 
wil l describe the two additional programs that 
allow GT owners to accelerate their computer 
driving ski 115. ' Included .l~ ,t .lndilfd C(luipml'nl . 

A lso, the 1984 Indus GT is covered w ith the 
CT PortaCase.™ A styl ish case that conven iently 
doubles as a 80-disk storage file. 

Parks like a Beetle. 
The GT's small, sleek, condensed size makes it 
easy.to park. 

And its low price makes it easy to buy. 
$449 for Atari. $329 for Apple. 
So see and test drive the incredible new 1984 

Indus CT at your nearest 
computer dealer soon. 

The drive w ill be 
well worth it. 

,. 
INDUS'" 

The all-new 1984 Indus GT Disk Drive. 
The most advanced, most handsome disk drive in the world. 

~' de,llt" 1tl1/ltnl<llron. r,lll I~ROO·I ~·INDuS , In l.llrtornl,I , 1·lWO·'i4 .INDU~ , ~ 13/882-9600. 
£. 1983 ','Ulu", S~)I('nh . 9304 Det'l lngl\\'f'llul.'. Ch,mworth, CA 91311 . The InrlusGT i~ .l product ofinelll" S}'~tCfl1". Alari is.1 rl'W"teroo trad('rllilrk of A'~II Inc A'"\nlt. i~ ~ 
r(~I"I t'(('f !rilf ('m,lrJ.. or Apple Computer, In(" '. . 't' , 



50214 1063,003,024,105,048,032,057

50220 :210,25 5,162,012,160,035,110

50226 :024,032,240,25 5,173,064,070

5023 2 :003,024,105,048,032,210,22 2

502 38 :255,096,165,197,201,004,212

50244 : 208,011,169,060,141,132,021

50250 :003,169,049,032,136,196,147

50256 :096,201,005,208,011,169,002

50262 :042,141,132,003,169,050,111

50268 :032,136,196,096,201,006,247
50274 :208,011,169,035,141,132,026

50280 :003,169,051,032,136,196,179

50286 :096,201,003,208,011,169,030

50292 :027,141,132,003,169,052,128

50298 :032,136,196,096,173,141, 128

50304 :002,041,001,201,000,208,069
50310 :247,096,141,082,003,162,097

50316 :017,160,035,024,032,240,136

50322 :255,173,082,003,032,210,133

50328 : 255,096,173,066,003,174,151

50334 :067,003,024,105,002,144,247

50340 :001,232,141,066,003,142,237

50346 :067,003,173,062,003,074,040

50352 :074,141,072,003,173,066,193

503 58 :003,174,067,003,024,109,050

50364 :072,003,144,001,232,141,013

50370 :066,003,142,067,003,162,125

50376 :004,160,034,024,032,240,182

50382 : 255,173,067,003,174,066,176

50388 :003,032,205,189,096,173,142

50394 :004,208,201,138,144,003,148

50400 :076,199,195,096,173,004,199

50406 :208,201,138,144,248,076,221

50412 :199,195,173,006,208,201,194

50418 :156,176,003,076,199,195,023

50424 :096,173,009,208,201,133,044

50430 :144,003,076,199,195,096,199

50436 :173,011,208,201,151,176,156

50442 :003,076,199,195,096,142,209

50448 :060,003,140,061,003,162,189

50454 :000,160,000,232,208,253,107

50460 :200,204,132,003,208,247,254

50466 :174,060,003,172,061,003,251

50472 :096,169,147,032,210,255,181

50478 :169,000,141,032,208,169,253

50484 :011,141,033,208,169,154,000

50490 :032,210,255,162,012,160,121

50496 :016,024,032,240,255,162,025

50502 :000,189,036,201,201,000,185

50508 :240,007,232,032,210,255,028

50514 :076,071,197,162,021,160,001

50520 :007,024,032,240,255,162,040

50526 :000,189,044,201,201,000, 217

50532 : 240,007,232,032,210,255,052

50538 =076,095,197,169,000,162,037

50544 :000,157,000,208,232,224,165

50550 :017,208,248,173,000,220, 216

50556 :041,016,208,237,096,000,210

50562 :000,000,000,000,000,000i130

50568 :000,252,019,176,195,178,188

50574 :195,178,195,178,195,178,237

50580 :195,178,195,178,195,178,243

50586 :195,178,195,178,195,178,249

50592 :195,178,195,178,195,178,255

50598 :195,178,195,174,032,032,204

50604 :032,032,032,032,032,032,108

50610 :032,221,032,221,032,221,169

50616 :032,221,032,221,032,221,175

50622 :032,221,032,221,032,221,181

50628

50634

50640

50646

50652

50658

50664

50670

50676

50682

50688

50694

50700

50706

50712

50718

50724

50730

50736

50742

50748

50754

50760

50766

50772

50778

50784

50790

50796

50802

50808

50814

50820

50826

50832

50838

50844

50850

50856

50862

50868

50874

50880

50886

50892

50898

50904

50910

50916

50922

50928

50934

50940

50946

50952

50958

50964

50970

50976

50982

50988

50994

51000

51006

51012

51018

51024

51030

51036

:032,221

:032,221

:032,221

:032,032

:195,219.

:195,219,

:195,219

:195,219,

:195,219,

:032,032,

:032,032,

:032,221,

:032,221t

1032,221,

:032,221,

1032,221,

:083,067(

032,171,

195,219,

195,219,

195,219,

195,219,

195,179,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

083,083,

032,221,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,032,

032,221,

032,221,

032,221,

:032,221,

:032,221,

t032,032,

■032,171,

;195,219,

;195,219,

[195,219.

1195,219,

:195,179.

:032,032

:032,221

:032,221

:032,221

:032,221

:032,221

032,221

032,221

032,032

032,032

195,219

195,219

195,219

195,219

195,219

032,032

032,221

032,221

032,221

032,221

032,221

032,221

079,082

195,219

195,219

195,219

195,219

195,219

032,032

032,03 2

032,221

032,221

032,221

032,221

032,221

032,032

032,171

195,219

195,219

195,219

195,219

195,179

073,076

032,221

032,221

032,221

032,221

032,221

032,032

032,032

195,219

195,219

195,219

195,219

195,219

076,069

032,221

032,221

032,221

032,221

032,221

032,221

032,032

195,219

195,219

195,219

195,219

195,219

032,032

032,032

032,221

032,221

032,221

032,221

032,221

,032,

,032,

,032,

,032,

,195,

,195,

,195,

,195,

,195,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

,069,

,195,

,195,

,195,

,195,

,195,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

,195,

,195,

,195,

,195,

,195,

,077,

,069,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

,195,

,195,

,195,

,195,

,195,

,070,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

,195,

,195,

,195,

,195,

,195,

,032,

,032,

,032,

,032,

,032,

,032,

,032,

221,187

221,193

032,077

171,033

219,182

219,188

219,194

219,200

179,166

032,186

221,058

221,253

221,003

221,009

221,015

032,088

032,192

219,049

219,010

219,016

219,022

219,028

032,062

221,203

221,075

221,081

221,087

221,093

221,099

032,050

219,033

219,088

219,094

219,100

219,106

073,064

083,111

221,153

221,159

221,165

221,171

221,177

032,061

171,017

219,166

219,172

219,178

219,184

179,150

084,085

221,042

221,237

221,243

221,249

221,255

032,072

032,212

219,033

219,250

219,000

219,006

219,012

032,046

221,187

221,059

221,065

221,071

221,077

221,083
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50214 :063,003,024,105,048,032,057 
50220 :210,255,162,012,160,035,110 
50226 :024,032,240,255,173,064,070 
50232 :003,024,105,048,032,210,222 
50238 :255,096,165,197,201,004,212 
50244 :208 ,011 ,169 ,06-0,141,132,021 
50250 :003,169,049,032,136,196,147 
50256 :096,201,005,208,011,169,002 
50262 :042,141,132,003,169,050,111 
50268 : 032,136,196,096,201 ,006,247 
50274 :208,011,169,035,141,132,026 
50280 :003,169,051,032,136,196,179 
50286 :096,201,003,208,011,169,030 
50292 :027,141,132,003,169,052,128 
50298 :032,136,196,096,173,141,128 
50304 :002,041,001,201,OOO,208,069 
50310 :247,096,141,082,003,162,097 
50316 :017,160,035,024,032,240,136 
50322 :255,173,082,003,032,210,133 
50328 :255,096,173,066,003,174,151 
50334 :067,003,024,105,002,144,247 
50340 :001,232,141,066,003,142,237 
50346 :067,003,173,062,003,074,040 
50352 :074,141,072,003,173,066,193 
50358 :003,174,067,003,024,109,050 
50364 :072,003,144,001,232,141,013 
50370 :066,003,142,067,003,162,125 
50376 :004,160,034,024,032,240,182 
50382 :255,17 3 ,067,003,174,066,176 
50388 :003,032,205,189,096,173,142 
50394 :004,208,201,138,144,003,148 
50400 :076,199,195,096,173,004,199 
50406 :208,201,138,144,248,076,221 
50412 :199,195,173,006,208,201,194 
50418 :156,176,003,076,199,195,023 
50424 :096,173,009 , 208,201,133,044 
50430 :144,003,076,199,195,096,199 
50436 : 171,011,208,201,151,176,156 
50442 :003,076,199,195,096,142,209 
50448 :060,003,140,061,003,162,189 
50454 :000,160,000,232,208,253,107 
50460 :200,204,132,003,208,247 ,2 54 
50466 :174,060,003,172,061,003,251 
50472 :096 ,169,147,032,210,255,181 
50478 :169,000,141,032,208,169,253 
50484 :011,141 ,033,208,169,154 , 000 
50490 :032,210,255,162,012,160,121 
50496 :016,024,032,240,255,162,025 
50502 :000,189,036,201,201,000,185 
50508 :240,007,232,032,210,255,028 
50514 :076,071, 197,162, 021,160,001 
50520 :007,024,032 ,240,255,162,040 
50526 :000,189,044,201,201,000 ,217 
50532 :240,007,232,032,210,255,052 
50538 :076,095,197,169,000,162,037 
50544 : 000,157 ,000,208,232 ,224 , 165 
50550 :017,208,248,173,OOO,220,216 
50556 :041, 016,208,237 , 096,OOO ,210 
50562 :OOO, OOO,OOO,OOO ,OOO,OOO,130 
50568 :OOO,252,019,176,195,178,188 
50574 :195,178,195,178,195,178,237 
50580 :195,178,195,178,195,178,243 
50586 :195,178,195,178,195,178,249 
50592 :195,178,195,178,195,178,255 
50598 :195,178,195,174,032,032,204 
50604 :032,032.032,032,032,032,108 
50610 :032,221,032,221,032,221,169 
50616 :032,221,032,221,032,221,175 
50622 :032,221,032,221,032,221,181 
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50628 :032,221,032,221,032,221,187 
50634 :032,221,032,221,032,221,193 
50640 :032,221,032,032,032,032,077 
50646 :032,032,032,032,032,171,033 
50652 :195, 219,195,219,195,219,182 
50658 :195,219,195,219,195,219,188 
50664 :1 95 , 219,195,219,195 , 219 ,1 94 
50670 :195,219,195,219,195,219,200 
50676 :195,219,195,219,195,179,166 
50682 :032,032,032,032 ,032,032,186 
50688 :032,032,032,221,032,221,058 
50694 :032,221,032,221,032 , 221,253 
50700 :032,221,032,221,032,221,003 
50706 :032,221,032,221,032,221,009 
50712 :032,221,032,221,032,221,015 
50718 :032,221,032,221,032,032,088 
50724 :083,067,079,082,069,032,192 
50730 :032,171,195,219,195,219,049 
50736 :195,2L9,195,219,195,219,010 
50742 :195 , 219,195,219,195,219,016 
50748 :195,219,195,219,195,219,022 
50754 :195,219,195,219,195,219,028 
50760 :195,179,032,032,032,032,062 
50766 :032,032.,032,032,032,221,203 
50772 : 032,221,032·,221,032,221,075 
50778 :032,221,032,221,032,221,081 
50784 :032,221,032,221,032,221,087 
50790 :032,221,032,221,032,221,093 
50796 :032 , 221,032,221,032,221,099 
50802 :032,032,032,032,032,032,050 
50808 :032,032,032,171,195,219,03 3 
50814 :195 , 219,195,219,195,219,088 
50820 :195,219,195,219,195,219,094 
50826 :195,219,195,219,195,219,100 
50832 :195,219,195,219,195,219 , 106 
50838 :195,219,195,179,077,073,064 
50844 :083,083,073,076,069,083,111 
50850 :032,221,032,221,032,221,153 
50856 :032,221,032,221,032,221,159 
50862 :032,221,032,221,032,221,165 
50868 :032,221,032,221,032,221,171 
50874 :032,221,032,221,032,221,177 
50880 :032 , 221,032,032,032,032,061 
50886 :032,032,032,032,032,171,017 
50892 :195,219,195,219,195,219,166 
50898 :195,219,195,219,195,219,172 
50904 :195,219,195,219,195,219,178 
50910 :195,219,195,219,195,219,184 
50916 :195,219,195,219,195,179,150 
50922 :032, 032,076,069 ,07 0,084,085 
50928 :032,032,032,221,032,221,042 
50934 :032 ,221,032,221,032 , 221,237-
50940 :032,221,032,221,032,221,243 
50946 :032,221,032,221,032,221,249 
50952 :032,221,032,221,032,221,255 
50958 :032,221,032,221,032, 032 , 072 
50964 :032,032,032,032,032,032,212 
50970 :032,171,195,219,195,219,033 
50976 :195,219,195,219,195,219,250 
50982 :195,219,1.95,219,195,219,OOO 
50988 :195,219,195,219,195 ,219,006 
50994 :195,219,195,219,195,219,012 
51000 :195,179,032,032,032,032,046 
51006 :032,032,032,032,032,221,187 
51012 :032,221, 032 ,221,032,221,059 
51018 :032,221,032,221,032,221,065 
51024 :032,221,032,221,032,221,071 
51030 :032 ,221,032,221,032,221,077 
51036 :032,221,032,221,032,221,083 



51042

51048

51054

51060

51066

51072

51078

51084

51090

51096

51102

51108

51114

51120

51126

51132

51138

51144

51150

51156

51162

51168

51174

51180

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

51336

51342

51348

51354

51360

51366

51372

51378

51384

51390

51396

51402

51408

51414

51420

51426

51432

51438

51444

51450

: 077,073,

069,083,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,221,

:032,221f

032,221,

032,221,

032,221,

:032,221,

082,079,

;195,219,

:195,219,

:195,219,

:195,219,

:195,219,

:032,032,

;032,032,

:032,221,

[032,221,

1032,221,

:032,221,

:032,221,

:032,032,

[032,171,

:195,219,

:195,219,

:195,219,

1195,219,

1195,179,

1086,069,

:032,221,

:032,221,

1032,221,

:032,221,

1032,221,

:032,032,

[032,032,

:195,219,

il95,219,

tl95,219,

:195,219,

1195,219,

:032,032,

:032,221,

:032,221,

;032,221,

:032,221#

1032,221,

[032,221,

1032,032,

:195,219,

:195,219,

il95,219,

:195,219,

1195,219,

:032,032,

;032,032,

1032,221,

1032,221,

:032,221,

1032,221,

:032,221,

:032,032,

032,173,

083,083,

032,171,

195,219,

195,219,

195,219,

195,219,

195,179,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

068,069,

089,069,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

076,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,171,

195,219,

195,219,

195,219,

195,219,

195,179,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

195,177,

073,076,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

083,084,

068,171,

195,219,

195,219,

195,219,

195,219,

195,179,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

076,069,

032,221,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

195,219,

195,219,

195,219,

195,219,

195,219,

032,032,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,171,

195,219,

195,219,

195,219,

195,219,

195,179,

032,032,

032,221,

032,221,

032,221,

032,221,

032,221,

032,032,

032,032,

195,177,

051

105

072

078

084

090

218

076

137

143

149

155

161

221

228

150

156

162

168

134

154

026

221

227

233

239

056

196

017

234

240

246

252

111

050

043

049

055

061

067

018

001

056

062

068

074

202

060

121

127

133

139

145

029

241

134

140

146

152

118

138

010

205

211

217

223

040

180

175

51456

51462

51468

51474

51480

51486

51492

51498

51504

51510

51516

51522

51528

51534

51540

51546

51552

51558

51564

51570

51576

51582

51588

51594

51600

51606

51612

51618

51624

51630

51636

51642

51648

51654

195,

195,

195,

195,

195,

032,

084,

084,

083,

032,

078,

084,

000,

000,

000,

000,

000,

000,

000,

000,

000,

:000,

:000,

:127,

:127,

:127,

il27,

il27,

:127,

:127,

1000,

:000,

:000,

:008,

177,

177,

177,

177,

189,

032,

082,

000,

032,

066,

032,

065,

000,

000,

000,

000,

000,

000,

000,

000,

000,

000,

000,

254,

254,

254,

254,

254,

254,

254,

000,

000,

000,

013,

195,177,

195,177,

195,177,

195,177,

032,032,

032,032,

073,068,

080,082,

070,073,

085,084,

084,079,

082,084,

224,000,

000,000,

000,000,

000,000,

000,000,

000,000,

000,000,

000,000,

000,000,

000,000,

000,127,

000,127,

000,127,

000,127,

000,127,

000,127,

000,127,

000,000,

000,000,

000,000,

000,000,

013,013,

195,

195,

195,

195,

03 2,

032,

069,

069,

082,

084,

032,

000,

000,

000,

000,

000,

000,

000,

000,

000,

000,

000,

254,

254,

254,

254,

254,

254,

254,

000,

000,

000,

000,

013,

177,092

177,098

177,104

177,110

032,024

000,190

078,234

083,184

069,201

079,228

083,192

224,093

224,008

000,078

000,084

000,090

000,096

000,102

000,108

000,114

000,120

000,126

000,001

000,132

000,138

000,144

000,150

000,156

000,162

000,043

000,180

000,186

000,192

013,015

VIC® 20 OWNERS
Fulfill the

expansion needs

of your computer

| with the

RAM-SLOT

MACHINE

This versatile memory and slot expansion peripheral

for the Commodore Vic-20 Computer consists of a

plug-in cartridge with up to 24KBytes of low power

CMOS RAM and 3 additional expansion slots for

ROM, RAM and I/O. The cartridge also includes a re

set button (eliminates using the power-on switch)

and an auto start ROM selection switch.

#RSM-8K, 8K RAM + 3 slots $ 84.50

#RSM-16K, 16K RAM + 3 slots ... S 99 50

#RSM-24K, 24K RAM + 3 slots .... $119.50

We accept checks, money order, Visa/Mastercard. Add

$2.50 for shipping, an additional $2.50 for COD. Mich

igan residents add 4% sales tax. Personal checks-

allow 10 days tO Clear. » Trademark or Commodore

ELECTRONICS DESIGN CORPORATION

3990 Varsity Drive • Ann Arbor. Ml 48104 • (313) 973-6266
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51~42 :~77 , ~73 , ~83,~83,~73 , ~76 , ~51 
51048 :~69,~83 , ~32,171,195 , 219,1~5 
51~54 :195,219 , 195,219 , 195,219,~72 
51~6~ :195,219,195,219,195,219,~78 
51~66 :195 , 219,195 , 219,195 , 219,~84 
51~ 72 :195 , 219,195 , 219 , 195,219 , ~9~ 
51~78 :195 , 219,195,179,032,032,218 
51~84 :~32 , ~32,~32 , 032,~32,032,~76 
51~9~ :032 , 221,~32,221,~32 , 221 , 137 

51~96 : ~32 , 221,~32 , 221,032 , 221 , 143 
51102 : ~32,221,~32,221 , ~32,221,149 
51108 :~32 , 221,~32,221,032,221,155 
51114 :032,221,~32,221,~32,221,161 
51120 :~32,221,~68,069,~83,~84,221 
5112 6 :082,079,~89 , 069,~68,171,228 
51132 :195,219,195,219,195,219,15~ 
51138 :195,219,195,219,195,219,156 
51144 :1 95 ,21 9,195 ,21 9 ,195,219,1 62 
5115~ :195,219,195 ,219,1 95 ,219,168 
51156 :195,219,195,219,195,179,134 
51162 :032,032,~32,~32,~32,~32,154 
51168 :~32,~32,~32,221,~32,221,~2 6 
51174 :~32,221,~32,221,~32,221,221 
51180 : ~32,221 , ~32,221,~32 ,221,227 
51186 :~32,221,~32,221,~32,221,233 
51192 : ~ 32,221,~32,221,~32,221 ,2 39 
51198 :032,221,~32,221,~32,~32,~56 

512~4 :~32, ~32,~32 ,~32, ~32 , ~32,196 
51210 :032,171,195 ,219,195,219,017 
51216 :1 95,219 ,195,219,195,219,234 
51222 :195,219,195,219,195,219,24~ 
51228 :195, 219 ,1 95 , 219 ,1 95,219 ,246 
51234 :195 ,219 ,1 95 ,21 9 ,195,21 9 ,252 
51240 :195,179,~32,~32, ~76,~69 ,111 
51246 :086,~69,076,~32,032,221,~5~ 

51252 : ~32,221,~32 ,221,~3 2,221 ,~43 

51258 :032,221,~32,221,~32,221,049 
51264 : 032,22 1,032,221,032,221,05 5 
51270 :032,221,032 , 221,~32,221,061 
51276 :~32,221,032,221,032,221,067 

51282 :032,032,~32,032,032,032,018 
51288 : ~32,~32 , 032 ,1 71 ,19 5 , 219,~~1 

51294 :195,219,195,219,195,219,056 
51300 :195,219,195,219,195,219,062 
51306 :195,219,195 , 219 , 195,219,~68 
51312 :195,219,195,219,195,219,074 
51318 :195,219 , 195,179 , 032,032,202 
51324 :032,032, 032 ,032 , 032 , 032,060 
51330 :032 , 221,032 , 221,032,221,121 
51336 :032,221,032 , 221 , ~32 , 221,127 
51342 : 032,221,032,221,~32,221 , 133 
51348 : 032 , 221,032 , 221,032,221, 139 
51354 :032,221,032,221,~32,221,145 
51360 :032,221 , 032 , 032,032,032,~29 
51366 :032,032,032,032,032,171 , 241 
51372 : 195,219,195,219,195,219,134 
51378 :195 , 219,195,219 , 195 , 219,140 
51384 :195 , 219,195,219 , 195 , 219 , 146 
5139~ :195 , 219,195 , 219,195,219,152 
51396 ; 195 , 219,195 , 219 , 195,179, 118 
51402 :032 , 032,032 , ~32,032,032,138 
51408 :032,032,032 , 221,~32,221 , 010 
51414 : 032,221 , 032 , 221 , 032,221,205 
51420 :032,221 , 032,221 , 032,221 , 211 
51426 : 032 , 221 , 032 , 221,032 , 221 , 217 
51432 : ~32 , 221 , 032 , 221 , 032 , 221 , 223 
51438 : ~32 , 221 , ~32 , 22 1, ~32 , 032 , ~4~ 
51444 : 032,~32 , 032,~32 , 032 , ~32, 1 8~ 
5 1 45~ :032 ,1 73 ,1 95,1 77 ,1 95 ,17 7 , 175 

51456 : 195 ,1 77 ,1 95, 1 77 ,1 95 , 177 , ~92 
51462 :195 ,1 77 , 195 ,1 77 , 195 , 177,098 
51468 :195 , 177 , 195 , 177 , 195,177 , 1~4 

51474 : 195 , 177,195 , 177 , 195 , 177,110 
51480 :195,189 , 032 , ~32 , ~32 , 032,~24 
51486 : 032,~32,~32 , ~32,032,~~~ , 19~ 
51492 :084,~82 , ~73,~68 , ~69 , 078 , 234 
51498 :084,~~~ , 080,082,~69,~83 , 184 
515~4 : ~83,~32,~7~,~73,~82,~69,2~1 
5151~ :032,066 , 085,~84,~84 , 079,228 

51516 :078,~32 , ~84,~79,032,~83,192 
51522 :084,~65,~82,084,~0~,224,093 

51528 :0~~,~00,224,~~~,~00,224,0~8 
51534 :0~0,~~0,~00 , 0~0,000,~~0,07B 

51540 :00~,00~,00~,0~~ , 0~0 , 000,084 
51546 :~~0,00~ , 0~0,0~0,000,~~~,~90 
51552 :00~,~~~,~0~,~~~,0~~,~00,~96 
51558 :0~~,~~~,~0~,~00,~0~,000,1~2 

51564 :0~~,~~0,00~,~~~,0~~,~00,10B 
51570 :0~~,0~~,~~0,000,0~0,000,114 
51576 :0~0,000,~0~,0~0,00~,0~0,120 

51582 :~~~,000,~~~,0~~,~~~,0~0,126 
51588 :~~~,~0~,~~~,127,254,00~,~01 
51594 :127,254,0~~,1 27,254,~~~ ,132 
5160~ :127 ,254 , ~00,127,254,~~~,138 

516~6 :127,254,0~~,127,254,~0~,144 

51612 :127 ,254,~~~,12 7 ,254,~~~,1 5~ 
51618 :127,254,~~~,127,254,000,156 
51624 :127,254,0~~,127,254,~~0,162 
51630 :127, 254 ,~0~,0~~,000,~~0,~43 
51636 :~~~,~00,~~~,~0~,00~,000 ,180 
51642 :000,000,00~,~~0,~0~,0~0,186 
51648 :~~~,000,~00,~~~,~0~,~~0,192 
51654 :008,~L3,~13,013,~13,~13,~15 

VIC® 20 OWNERS 

I 
I 

Fu lfill the 
expans ion needs 
of your computer 
wi lh the 

RAM·SLOT 
MACHINE 

This versatile memory and slot expansion peripheral 
for the Commodore Vic·2Q Computer consists of a 
plug·in cartridge with up to 24KBytes of low power 
CMOS RAM and 3 additional expansion slots for 
ROM , RAM and 110. The cartridge also includes are· 
set button (eliminates using the power·on switch) 
and an auto start ROM selection switch . 

#RSM·8K. 8K RAM + 3 slots . ...... S 84.50 
#RSM·16K. 16K RAM + 3 slots . . .. $ 99.50 
#RSM·24K. 24K RAM + 3 slots .... $11 9.50 

We accept checks, money order. Visa/Mastercard. Add 
$2.50 for shipping, an additional $2.50 for COD. Mich· 
igan residents add 4% sales tax. Personal checks­
allow 10 days to clear. !l TrademarltofCommoc:lore. 

~ELECTRONICS DESIGN CORPORATION 
3990 Varsity Drive' Ann Arbor. MI 46104 • (313)973-6266 
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REVIEWS

Dancing Feats For

Commodore 64, Atari,And

Coleco Adam

Take a Commodore 64, Atari, or

Coleco Adam, add a joystick

and a program from Softsync,

and vou have created a musical

instrument that can be played

easily by nonmusicians.

The program, Dancing Feats,

is subtitled The One Man Joystick

Band. Dancing Feats provides the

backup, and you use the joystick

to make a melody. The music

rings out instantly, because

there's virtually nothing—in

terms of music—to learn.

The kind of music Dancing

Feats makes is dependent on the

decisions you make from a series

of menus. The main menu pro

vides the following choices:

Choose Bass, Choose Beat,

Choose Style, Choose Tempo,

and Choose Ending. For each of

these choices, there is a sub

menu. For example, if you select

Choose Beat, the submenu asks

you to choose from Jazz, Rock,

Blues, or Boogie Woogie.

Go through the process for

each of the main menu headings,

and then you're ready to play.

Making Music

Dancing Feats follows your in

structions and begins performing

in its role as a backup band. It

goes through a chord progres

sion, playing in the style and

tempo you selected.

Your joystick provides the

melody. As you push it in vari

ous directions, different notes

are added to the composition.

The program sees to u that the
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note you're playing is compatible

with the chord being played by

the computer. Pressing the fire

button on the joystick will

change the octave of the note

you're playing.

Once a song is under way,

you play as long as you like.

When you're ready to end your

composition, press the space

bar, and the program will begin

to play the ending you selected

before you began. The possible

endings are The Duke, The Elvis,

The Chance, and The Mozart.

As you play, the screen dis

plays a visual accompaniment to

your music. Colored bars dance

on the screen for each note you

play. The positioning of the bars

is relative to the pitch of the note

being played. Low notes are

displayed on the left, high notes

are displayed on the right.

The screen also shows you

what chord the computer is

playing and what note you are

playing.

The program includes an

a cappella mode, in which you

can play melody without accom

paniment.

An Educational Tool

Dancing Feats does provide the

user with a simple musical in

strument, but there are some

differences between it and a

conventional instrument With

Dancing Feats, the musician is

not in full control. You can't use

your joystick to play Mary Had it

Littie Lamb or your favorite pop

tune. You can play only notes

that are compatible with the

chords the computer is playing.

If, for example, you keep

the joystick in the same position

while the computer plays a C

chord, you'll get the same note.

But when the computer switches

to an F chord, that same position

on the joystick will play a dif

ferent note.

The music that results from

Dancing Feats, while lively and

enjoyable, cannot be composed

note for note in the conventional

sense. Nevertheless, Dancing

Feats does provide nonmusicians

or beginning musicians with the

opportunity to learn something

about music and music theory.

For example, by experimenting

with the options under Choose

Tempo in the main menu, the

user will learn the differences

among adagio, allegretto, al

legro, and vivace.

Dancing Feats cannot hope

to duplicate what might result

from solid training and years of

practice on a conventional in

strument, but it certainly allows

those who haven't had such

training to make a little music

that sounds pretty good.

Children too young to tackle

the intricacies of a violin or

saxophone will enjoy the upbeat

computer backup, and will be

thrilled to make music many

times more sophisticated than

their dimestore xylophone can

produce.

Dancing Feats

Softsync, Inc.

UEast34thSt.

New York, NY10016

(212/685-2081:

Atari or Commodore 64 disk $29.95

Atari or Commodore 6^ tape $74.95

Coteco Adam, $29 95 **

REVIEWS 

Dancing Feats For 
Commodore 64, Atari, And 
ColecoAdam 
Take a Commodore 64, Atari, or 
Cole co Adam, add a joystick 
and a program fro m Softsync, 
and you have created a musical 
instrument tha t can be p layed 
easily by nonmusicians. 

The program, Dancing Feats, 
is subtitled Tlte One Man Joystick 
Band. Dancing Feats provides the 
backup, and you use the joystick 
to make a melody. The music 
rings out instantly, because 
there's virtually nothing-in 
terms of music-to lea rn . 

The kind of music Dancing 
Feats makes is dependent on the 
decisions you make fro m a series 
of menus. The main menu pro­
vides the fo llowing choices: 
Choose Bass, Choose Bea t, 
Choose Style, Choose Tempo, 
and Choose Ending. For each of 
these choices, there is a sub­
menu . For example, if you select 
Choose Beat, the submenu asks 
you to choose from) azz, Rock, 
Blues, or Boogie Woogie. 

Go through the process for 
each of the main menu headings, 
and then you' re ready to play. 

Making Music 
Dancing Feats follows your in­
structi ons and begin s performing 
in its role as a backup band. It 
goes through a chord progres­
sion, playi ng in the style and 
tempo you selected. . 

Your joystick provIdes the 
melody. As you push it in vari­
ous directions, diffe rent notes 
are added to the composition . 
The program sees to it that the 
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note you' re playing is compatible 
with the chord being played by 
the computer. Pressing the fire 
bu tton on the joystick will 
change the octave of the note 
you' re playing. 

O nce a song is under way, 
you playas long as you like. 
When you' re ready to end your 
com position, press the space 
bar, and the program will begin 
to play the ending you selected 
before you began. The possible 
endings are The Duke, The Elvis, 
The Chance, and The Mozart. 

As you play, the screen dis­
plays a visual accompaniment to 
your music. Colored bars dance 
on the screen fo r each note you 
play. The positioning of the bars 
is relative to the pitch of the note 
being played . Low notes are 
displayed on the left, high notes 
are displayed on the right. 

The screen also sh ows you 
what chord the computer is 
playing and what note you are 
playing. 

The program includes an 
a cappella mode, in which you 
can play melody without accom­
paniment. 

An Educational Tool 
Dancing Feats does p rovide the 
user with a simple musica l in­
stru ment, bu t there are some 
differences between it and a 
conventional instrumen! v"; th 
Dancing Feat s, the mUSician is 
not in full control. You ca n' t use 
your joystick to play Mary han fI 
Little Lamb or yo ur tavorite pop 

tune. You can play only notes 
that are compatible with the 
chords the compute r is playing. 

If, for example, you keep 
the joystick in the same position 
while the computer plays a C 
chord, you' ll get the same note. 
But when the computer switches 
to an F chord , that same position 
on the joystick will playa dif­
ferent note. 

The music that results from 
Dancing Feats, while lively and 
enjoyable, cannot be composed 
note for note in the conventional 
sense. Nevertheless, Dancing 
Feats does provide non musicians 
or beginning musicians with the 
opportunity to learn something 
about music and music theory. 
For example, by experimenting 
with the options under Choose 
Tempo in the main menu, the 
user will learn the differences 
among adagio, allegretto, al­
legro, and vivace. 

Dancing Feats cannot hope 
to duplica te what might result 
from solid training and years of 
practice on a conventional in­
strument, but it certainly allows 
those who haven ' t had such 
training to make a little music 
that sounds pretty good . 

Children too you ng to tackle 
the intricacies of a violi n or 
saxophone will enjoy the upbea t 
computer backup, and will be 
thrilled to make music many 
times more sophistica ted than 
their d imestore xylophone can 
produce. 
Daneing Feats 
5oftsync, tile. 
14 East 34th 51. 
New York. NY 1001 6 
(~121 685· 2UI!Il 
Alari or Commodore 64 disk $29. 95 
Acan or Commvaorl> 6"; fap/..' $."'14. 95 
Coleco Adam. $2Y 95 ©. 



A Singing/

Talking Voice

For VIC And

64 Arthur B. Hunkins

The Alien Group of New York

City has come up with a signifi

cant advance in microcomputer

voice synthesis with Voice Box,

a peripheral for the VIC and 64

that can sing as well as speak.

And with Voice Box you can

program vocal inflection to create

voices which are expressive and

lifelike with virtually unlimited

nuance.

Voice Box consists of the

hardware peripheral, speech

synthesis software on tape or

disk, and Music System software,

which drives both the singing

voice and three-voice music from

the Commodore SID chip (avail

able only for the 64, on disk).

Plugs Into The User Port

The Voice Box itself is a sturdy,

secure, 1.5x3x4-inch black

box that plugs into the User Port.

It consists of a 3 x 4-inch circuit

board with seven chips and as

sorted components, an internal

2 x 3-inch speaker (.8 watt), and

two external dials. One dial reg

ulates the volume, the other the

pitch range (the higher the faster

for spoken material).

Voice Box produces only the

vocal sound; sounds coming

from the 64 SID chip require an

external amplifier and speaker.

Volume is adequate for per

sonal or small group use, but

there is no provision for external

amplification or headphones.

Voice Box software is dif

ferent for VIC and 64, though

the documentation—which is

thorough and clear—differs only

in detail. Software is offered

on cassette for VIC and on disk

for 64.

All Phonemes Are Used

Voice Box synthesizes

phonemes, and is capable of

_ THE
2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704

PRINTER
STORESERVICE, COMPUTER AND SOFTWARE

COMPATIBILITY, and LOW PRICE,

are among the many factors to consider when purchasing a

printer. At the PRINTER STORE we specialize in printers, so

our professional staff can help you choose the right printer for

your personal and business needs. Every Printer Purchase

includes:

1) Low Prices 3) Free Technical Support

2) Same Day Shipping 4) Full Service Option

IDS 480
110 CPS, Bi-Directional, Logic

Seeking

24 x9Dot Matrix, 10,12,16.7CPI,

Plus Proportional Spacing

Parallel and Serial Port

Standard $ 395

BROTHER HR-15
13 CPS - Bi-directional - Super &

Subscript

10,12, 15 and Proportional Spac

ing Pitch

Optional Tractor. Sheetfeed and

Keyboard * 485

DOT MATRIX PRINTERS

EPSON SERIES

FX80 SCALL

FX100 SCALL

OKIDATA SERIES

92A SCALL

93A SCALL

84 SCALL

C.ITOH SERIES

8510 Prowriter $ 395

Prowriterll SCALL

MANNESMANN TALLY SERIES

Spirit 80 $ CALL

MT 160 $ CALL

MT 180 $ CALL

IDS SERIES

Microprism 480 $ 395

Prism 80, 132 $ CALL

GEMINI SERIES

Gemini 10X SCALL

Gemini 15X $ CALL

Delta 10 SCALL

Toshiba P 1350 SCALL

LETTER QUALITY PRINTERS

BROTHER SERIES

HR-1 SCALL

HR-15 $ 485 .

HR-25 SCALL

COMREX SERIES

CR-1 $ CALL
CR-2 SCALL

CR-25 SCALL

C.ITOH SERIES

F-1040CPS SCALL

F-1055CPS SCALL

NEC SERIES

2010 SCALL

2030 SCALL

2050 SCALL

3510 SCALL

3530 SCALL

3550 SCALL

7710 $CALL

7730 SCALL

NEC Accessories $ CALL

We carry a full line of Cables and Accessories

phone rebate: Ca" (714) 241-0701 and ask us about...
We are so confident of our LOW PRICES and SUPPORT that we are going to ask you to make the

mital inveslmenl by calling us. In return, when you buy your printer Irom us. we will rebate the cost

of your call and deduct it from your invoice.

HOW TO ORDER: Our phone lines are open from 8 a.m. to 6 p.m. PST. Monday- Friday. We accept

VISA. MASTERCHARGE (at no extra charge), personal checks lake two weeks to clear COD's

accepted. Same-day shipment on orders placed before 1 p.m. Manufacturers warranty applicable

on all equipment. Prices subject to change.

ASingingl 
Talking Voice 
For VIC And 
64 Arthur B. Hunkins 

The Alien Group of New York 
City has come up with a signifi­
cant adva nce in microcomputer 
voice syn thesis wi th Voice Box, 
a peripheral fo r the VIC and 64 
that can sil1g as well as speak. 
And with Voice Box you can 
program voca l inflectiol1 to crea te 
voices which are expressive and 
lifelike with virtually unlimited 
nuance. 

Voice Box consists of the 
hardware peripheral, speech 
synthesis software on tape or 
disk, and Music System software, 
which drives both the singing 
voice and three-voice music fro m 
the Commodore SID chip (avail­
able only for the 64, on disk). 

Plugs Into The User Port 
The Voice Box itself is a sturdy, 
secure, 1.5 x 3 x 4-inch black 
box tha t plugs into the User Port. 
It consists of a 3 x 4-inch circuit 
board with seven ch ips and as­
so rted components, an internal 
2 x 3-inch speaker (.8 wa tt), and 
two external d ia ls. One dial reg­
ulates the volume, the other the 
pitch range (the higher the faster 
for spoken material). 

Voice Box produces only the 
vocal sound; sounds coming 
from the 64 SID chip require an 
externa l amplifier and speaker. 

Volume is adequate for per­
sonal or small group use, but 
there is no provision for external 
amplification or headphones. 

Voice Box software is dif­
ferent for VIC and 64, though 
the documenta tion-which is 
thorough and clear-differs only 
in detail. Software is offered 
on cassette for VIC and on disk 
for 64. 

All Phonemes Are Used 
Voice Box synthesizes 
phonemes, and is capable of 

_ THE 2720 S. Harbo r Blvd ., Sui le E, Sanla Ana, CA 92704 

PRI R 
SERVICE, COMPUTER AND SOFTWARE 
COMPATIBILITY, and LOW PRICE, STORE 
are among the many factors to consider when purc hasing a 
printer. At the PRINTER STORE we spec ialize in printers , s o 
our professional staff can help you choose the right printe r for 
your personal and business needs, Every Printer Purchase 
includes: 

1) Low Prices 
2) Same Day Shipping 

IDS 480 
• 110 CPS, Bi-Directional , Logic 

Seeking 
• 24 x 9Dot Matrix, 10, 12, 16.7CPI, 

Plu s Proportion al Spac ing 
• Parallel and Serial Port 

Standard $ 395 

DOT MATRIX PRINTERS 
EPSON SERIES 

FX 80 ......... ..... ... $ CALL 
FX 100 .. .... , .. .. ... .. $ CAlL 

OKIDATA SERIES 
92A ....... , ..... ..... ,$ CALL 
93A .. , . , . . , . .. . ....... $ CALL 
84 ............. .. ... ,$ CALL 

C. ITOH SERIES 
8510 Prowriter ... , .. . . , . . $ 395 
Prowriter II , , .. , . , , , , . , $ CALL 

MANNES MANN TALLY SERIES 
Spi ri t 80 .......... . .. $ CALL 
MT 160 .. ........ .. .. $ CALL 
MT 180 .. .. .... .. . .. , $ CALL 

IDS SERIES 
Microprism 480 . . . .. . . , .. $ 395 
Pri sm 80 , 132 ...... . $ CALL 

GEMINI SERIES 
Gemini lOX. " . . . . , ., . ,$CALL 
Gemini 15)(; .. ". " . . . '. $ CALL 
Delta 10 .. . .. ...... , ... $ CALL 

Toshiba P 1350 ...... .... $ CALL 

3) Free Technical Support 
4) Full Service Option 

- - - - I 

/_~o .. 
BROTHER HR-15 

• 13 CPS - Bi-di rectional - Super & 
Subscr ipt 

• 10, 12. 15 and Proportional Spac­
ing Pitch 

• Optional T ractor, Sheetfeed and 
Keyboard $ 485 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR-l ,. , . .. , . . ,. , . . , . .. $ CALL 
HR-15 ......... . ..... $ 485 . 
H R-25 , . ... . . ,."., . .. $ CALL 

COMREX SERIES 
CR-l .. .. ............ .. $ CALL 
CR-2 , , . , , .. , , ...... . . . $ CALL 
CR-25 .... .. .. .... .... $ CALL 

C. ITOH SERIES 
F-l040 CPS , ....... . . ,$ CALL 
F-l055 CPS . . ,., . .. , .. $ CALL 

NECSERIES 
2010 ... . .. ..... ..... .. $ CALL 
2030 .. .. .. .... . . . .... . $ CALL 
2050 .. ....... , .... .. . , $ CALL 
3510 .... ..... ........ , $ CALL 
3530 .... .... .. , . . ..... $ CALL 
3550 .. ...... .. . , .. .... $ CALL 
7710 .. .. ..... .... .. ... $ CALL 
7730 . . . , , , , . .. ... , . , , . $ CALL 

NEC Accessories , . . , .. , , $ CALL 

We carry a full line of Cables and Accessories 
PHONE REBATE: Call (714) 241-0701 and ask us about . .. 
We are so conf ident of our LOW PRICES and SUPPORT that we are gOing to ask you to make the 
Inlta! investmen t by calling us. In ret urn , when you buy your prin ter I rom us. we Wi lt rebate the COSt 
of your caU and deduct it from your invoice. 

HOW TO ORDER : Our phone Imes are open from 8 a.m t06 p.m. PST. Monday- Friday. We accept 
VISA. MASTERCHAAGE (at no ext ra Charge), personal checks lake two weeks to clear COD's 
accepted . Same-day shipment on orders placed before 1 p .m . Manulacturer"s warranty applicable 
on all eqUipment. Pnces subject to cha nge. 



producing all 64 phonemes used

by the English language. The

software permits programming

either in English, in phonemes,

or in BASIC, using number codes

for phonemes.

You can incorporate the

SPEAK subroutine into your

BASIC programs (2K free mem

ory required) to permit English

or phoneme speech coding. If

your program leaves only about

700 bytes free, you can use the

PSPEAK subroutine, that allows

phoneme coding only.

The Talking Head
There are three other programs

in the driving software. One is

the SPEAK routine with an alien

face added in character graphics

with a moving mouth for vocal

animation. A second program

allows the user to type in words

to be spoken by the face.

Most elaborate and perhaps

Computerized Finance

Can Be Quite A Headache!

Now "COMP-U-CHECK" Spells Relief.
By HOT DATA

For COMMODORE 64"

sug retail S64 95

Features:
• Check writing

• Unlimited number of checking accounts

• Account balancing and reconciliation

• Unlimited number of budget categories

• Easy auto teller transactions

• Unlimited credit account management

• Tax reports in minutes, including

checking and credit

• Supports all printers and interfaces

• Net worth financial statement (hard copy

or screen)

Plus:
• Simple (letter forma:) word processing with

automatic addressing (form letters, too)

• Suitable for both home and business

• Savings balances (live accounts), stocks

and real estate values (up to 25 each)

Coming soon:
• Automatic bill paying with our expansion

chassis light and aophance controller

Controls lights and appliances while

running other programs

Unlike Continental "Home Accountant." there is no $20 warranty fee required for "COMP-

U-CHECK1' Watch for us

We'reHOT DATA
Santa Monica. CA

Single disk drive required

Ask your dealer, or

Call us direct at (213) 393-6405

""Home^ccountani is a registered trademark of Continental Software.

'Con-i-ccore 6- '5 a leg se<ea paaemaw o* Commodore Business Machines he

most fascinating is a SPELL pro

gram, in which an alien professor

asks you to spell words, and

either congratulates or chastises

you, depending on your answers.

There also is a provision for

adding your own words. All you

need to do is to furnish the

phonetic spellings in DATA

statements.

Changing The

Pronunciation
Many of the spoken words pro

vided by Voice Box are difficult

to understand, even though the

professor will repeat them as

often as you like. But you can

experiment with inflection,

vowel length, and timing to have

Voice Box speak the way you

want. The documentation pro

vides a number of hints on im

proving pronunciation.

The software normally per

mits speech in four pitches, to

give you vocal inflections

through a simple system of no-

tated slashes. But in combination

with the Music System, Voice Box

has the potential for continuous,
infinite inflection.

The Music System
Unfortunately, the Music System

software is available only for the

64, because it uses the SID chip.

I recommend it even if you don't

have Voice Box, since it provides

an outstanding method for pro

gramming your own SID sound

arrangements.

Music System is menu-

driven. From a main menu, select

SYNTHESIZER SETTINGS, and

a densely packed screen displays

SID sound options. You use the

cursor controls, and the -I- and —

keys, to select options. After

you choose the new instrumen

tation, press the il key to hear

the results.

By pressing other function

keys, you can record a melody.

Pitch is entered in a piano-like

arrangement of the upper two

rows on the keyboard. After you

record your melody, you can go

back and edit the pitch and

rhythm.
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PSPEAK subroutine, that allows 
phoneme coding only. 

producing all 64 phonemes used 
by the English language. The 
software permits programming 
either in English, in phonemes, The Talking Head 
or in BASIC, using number codes There are three other programs 
for phonemes. in the driving software. One is 

You can incorporate the the SPEAK routine with an alien 
SPEAK subroutine into your face added in character graphics 
BASIC programs (2K free mem- with a moving mouth for vocal 
ory required) to permit English animation. A second program 

most fascinating is a SPELL pro­
gram, in which an alien professor 
asks you to spell words, and 
either congratulates or chastises 
you, depending on your answers. 

There also is a provision for 
adding your own words. All you 
need to do is to furnish the 
phonetic spellings in OAT A 
statements . 

or phoneme speech coding If allows the user to type in words . Changing The your program leaves only about to be spoken by the face. 
700 bytes free, you can use the Most elaborate and perhaps Pronunciation 
-----------------------------, Many of the spoken words pro-

Computerized Finance 
Can Be Quite A Headache! 

Now "COMP-U-CHECK" Spells Relief. 

Features 
• Check writing 

By HOT CATA 
For COMMODORE 64 ' 

sug relall 56495 

• Unli mited number of checking accounts 
• Account balanCing and reconollallon 
• Unlimited number of budget categories 
• Easy aula teller transactions 

Plus: 
• Simple (tener forma!) word proceSSIng WIth 

automatic addressmg (form teners. too) 
• SUitable for both home and bUSiness 
• Savings balances (live accounts) , Slocks 

and real estate values (up \0 25 each) 
• Unlimited credit account management 
• Tax repons In minutes. Including Coming soon: 

checking and credit • Automatic bill paying with our expanSion 
• Suppons all printers and Interfaces chaSSIS light and appliance controller. 
• Net wonh finanCial statement (hard copy Controls lights and appliances while 

or screen) runnmg other programs, 
Unlike Continental"Home Accountant," there is no $20 warranty fee required for 'COMP-

U·CHECK" Watch for us 

we're HOT DATA 
Santa Monica, CA 

Ask your dealer. or 
Call us drrect al (213) 393·6405 

Single disk dnve required 

" Home Accounlanl lS a reQlSlered lIademark o! Contl/lental Soflwale. 
'Commooo<e 6~ '$ a 'egs:e,eg t'a(lema, ~ cJ. Commooc.re Su$.ness Maovnes Inc 
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vided by Voice Box are difficult 
to understand, even though the 
professor will repeat them as 
often as you like. But you can 
experiment with inflection, 
vowel length, and timing to have 
Voice Box speak the way you 
want. The documentation pro­
vides a number of hints on im-

. proving pronuncia tion . 
The software normally per­

.mits speech in four pitches, to 
give you vocal inflections 
through a simple system of no­
tated slashes. But in combination 
with the Music System, Voice Box 
has the potentia l for continuous, 
infinite inflection . 

The Music System 
Unfortunately, the Music System 
software is available only for the 
64, because it uses the SID chip. 
I recommend it even if you don't 
have Voice Box, since it provides 
an outstanding method for pro­
grammin g your own SID sound 
arrangements. 

Music System is menu­
driven. From a main menu, select 
SYNTHESIZER SETTINGS, and 
a densely packed screen displays 
SID sound options. You use the 
cursor controls, and the + and­
keys, to select options. After 
you choose the new instrumen­
ta tion, press the f7 key to hear 
the results . 

By pressing other function 
keys, you can record a melody. 
Pitch is entered in a piano-like 
arrangement of the upper two 
rows on the keyboard. After you 
record your melody, you can go 
back and edit the pitch and 
rhythm. 



SPECIALS on INTEGRATED CIRCUITS
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Anchor

Automation

Signalman

MODEMS

FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect and provide the

best price-performance values. Dnler/OEM Inquiries nuikd

Volksmodem with ccmpiiter cable 68

Mark VII Auto Oia!/Auto Answer 99

Mark XII Smart Model 1200/300 299

DC HAYES Smartmodem

DC Hayes Smartmodem 1200/300

219

519

170

Call

95
20
129

20

64

56
72
40
22
32

44

PROM QUEEN for VIC
Apple Emuljlor for Commodore 64

STAT Statistics Package lor C64

Solid Oak 2 Level Stand tor C64 or VIC
C64/VIC Switch (networking)

BACKUP VI.0 tape copier for C64 or VIC
CARDBOARD/6 Motherboard - VIC

CARDBOARD/5 Motherboard - C54

CARD PRINT G Printer Int. with Graptiics

CARD PRINT B Printer Interface—C64/VIC

CARDBOARD/3S Motherboard ■ VIC

CARDCO C64/VIC Calculate Keypad

CARDRAM/16 RAM Expansion - VIC

Complete CARDCO Una in stock

CIE and VIE IEEE Interlaces in slxk

MSD SuperDrive lor C64 or IEEE
MAE Assembler tor C64

Koala Pad Touch Tablet—C64 or VIC

CBC 4/12 Anlog to Digital 4 cnaa/12 hit

HULTIPUN (orCB4

Dust Cover lor C64 or VIC

Grand Master Chess (or C64

CDMAL Language for C64
with sprites, color graphics, sound, turtle graphics.

Super BusCard by Batteries Incladed 159
ULTRA BASIC- 64 with Turtle Graphics 37

Super Disk Utility - C64 - includes backup 19

MicroChess - C64 - 8 levels ot play 17

HES MODEM with software 55
Commodore 64 Programmers Reference Guide 16

WonlPn) 3+/64 with Speliright 85
VIController (also C64) - BSR Controller 50

COM VOICE Synthesizer for C64 or VIC 139

VIC products m slock - call for extra discounts.

365

SO

79

190
79
6

24

17

APPLE—FRANKLIN ITEMS
FRANKLIN—complete line In stock
QUENT1N Drives tor Apple/Franklin 219

Swapper Stopper 26
automatic switch between paddles and joystick

KRAFT Apple Joystick 40
Kraft Apple Paddle Pair 30

Koala Pad Touch Tablet-Apple/Frankiin 90

SPINNAKER Software In stock

Broderbund Software in stock
16K RAM Card for Apple 59

Multiplan—Microsoft 185

Solid Oak 2 Lnel Stand for Apple 29
Serial Card 'or Apple 89

MCP RAM/60 column card for Me (AP/TXT) 139
Z80 Softcard and CP/M (Microsoft) 235

RANA Elite I with Controller 389

Parallel Printer Interiace/Cable 69

Microtek and MCP Interlaces In stock
Grappler + Interface 129

DC Hayes Micromodem II 299

PFS: File or PFS: Report or PFS: Graph 95
Videx 80 Column Card 209

Apple Blue Book 19

0commodore

See us for Personal Business, and Educational

requirements. Educational Discounts available.

PETSCAN I $245 base price
Allows you to connect up to 30 CBM/PET Computers lo

shared disk drives and printers. Completely transparent to the

user. Perfect for schools or multiple wrxd processing con

figurations. Base configuration supports 2 computers. Addi

tional computer hookups £100 each.

COMPACK/STCP $115
Intelligent Terminal Package tor PET, CBM, C64
Includes ACIA Hardware/_SJCP Software

SCREENMAKER80 Column Adapter for C64 139
Provide big screen capability !or business applications.

Copy-Writer Word Processor for C64 49
Full-featured package with 800 lines ol text in memory.

Includes double column printing, graphic capability, full prin

ter support

Special Screenrnaker/Copy;Writer Combo _ 179

VICTORY Software for VIC and C64

Metamorphosis 16 Creator's Revenge 16

Labyrinth ol Creator 16 Galactic Conquest 16

Kongo Kong 16 Annihilator 16

ChomperMan )6 Grave Robbers 13

Bounty Hunter 16 _ Adventure P_ack I Of II 16

PAPER CUP" Word Processor- CBM/C64 75
ORACLE Data Base from Batteries Included 109

SPINNAKER Software C64. Apple. IBM. Atari

Computers First Book ol PET/CBM 11

POWER ROM Utilities for PET/CBM 78

WordPro A+ - 8032. disk, printer 295

VISICALC lor PET, ATARI, or Apple 189

Compute's First Book of 64 Sound & Graphics 10.40

SM-KIT enhanced PET/CBM ROM Utilities 40
PET Spacemaker II ROM Switch 36

Compule's First Book of Games 10.40
Dust Cover for PET, CBM, 4D40, or 8050 8

CmC Interfaces (ADA1800, ADA1450. SAOI in stock}

Computes Relerence Guide to 64 Graphics 10.40

Computers Machine Language for Beginners 11

HES Software and Hardware in stock

UMI products in stock

FlexFile for PET/CBM/C64 $49
DataBase, Report Writer with calculations. Mailing Lists.

Easy to use, and can be modified.

FORTH "lor PET/CM full FIG model - Cargile/Riley 50
includes all FORTH 79 Standard extensions, structured 6502

assembler with nested decision macros, standard 16x64

screens, agility to read/write BASIC sequential files, sample

programs, introductory + relerence manual.

Metacompiler for FORTH lot independent object code 30

Floating Point lor FORTH_ _ 20

KHMiTPASCAUV"for PET/CBH/C64" 99
Virtually full Jensen-Wirtfi implementation is now suitable for

advanced placement courses.

65?L!51JI^i!f i??;^
SuperfirapnTcj- BASIC Language Extensions 45
Fast graphics, sound, turtle graphics routines lor PET/CBM.

RAM/R 0 Mjor_PETVCBM 4K$75 8KI90

C ^PuhNcDomtin^oltwairB- CB4/PET 2 7clisks 75

STAT for PET/CBM/C64 and Apple 95
Comprehensive Statistical Analysis Routines

Includes complete file handling capabilities, summary statis

tics, confidence intervals, hypothesis tests, exponential mean

tests, multiple and power series regression, analysis ol vari-

ance, hislograms, and non-parametric tests.

PageMate 60 Command WonTpfowsioT" 40
Full-featured package for all Commodore computers f incL VIC
with 16K). Full screen editing, and supports disk, tape, and

all printers.

10/2.20 50/2.00 100/1.95

10/3.05 50/2.80 100/2.75

10/2-30 50/2.10 100/2.06

10/2.85 50/2.70 100/2.65

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) S"ss/sd

Scotch (3M) 8" ss/dd

We stock VERBATIM DISKS
Write for Dealer and DEM prices.

Sentinal 5" ss/dd 10/1.90 50/1.85 100/1.75

Sentinal 5" ds/dd 10/255 50/2.50 100/2.35

We stock Dysan disks
Wabash 5" ss/sd 10/1.50 50/1.45 100/1.40

Wabash 5" ss/dd 10/1.90 50/1.65 100/1.75

Wabash 5" ds/dd 10/ 2.60 50/ 2.50 100/ 2.40

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 lor $4 Hub Rings 50 tor $6

Disk Library Cases 8"—3.00 5"—2.25

Head Disk Cleaning Kits 12

AMARAY Disk Storage Systems in stock

Innovative Concepts FLIP 'N' FILES in stock

CASSETTE TAPES—AGFA PE-6T1 PREMIUM
C-10 10/.61 50/.58 100/.50

C-30 JW-85 JO/.82 100/-70

Hewlett Packard
Write or call for prices

DATASHIELD BACKUP POWER SOURCE $265
Battery back up Uninterruptible Power Supply with surge and

noise filtering. The answer to your powet problems.

MultiPlin—IBM or Apple 185

Quadboard for IBM available

KOALA PAD Touch Tablets—Apple, Atari, IBM, CBM

Peachtext 5000 Software Package 209

PFS Software for IBM and Apple in stock

SPINNAKER Software C64/VIC. Apple, IBM, Atari

VOTRAX Personal Speech System 280

BMC9191 Color Monitor 229
BMC12A 12" Green Monitor 79

(iynax (Brother) DX-l 5 Daisy Wheel Printer 469

Brother HR-25 Daisy Wheel Printer (25 cpx) 769

Itoh Prowriter Parallel Printer 379

Plutonic 1090 Printer with CarreipBadenct Mode 279

Daisywriler 2000 with 48K buffer 1020

Gemini I OX 299

EPSON, Okidata. Star Micron Iu printers la Hock

USICompuMOD4 R F Modulator 29

We Stock AMDEK Monitors

AmdekDXY-100 Plotter 590

A P Products 15% OFF

COMPUTER COVERUPS IN STOCK

BROOKS 6 Outlet Sun Suppnutr/NHu Filter 54

Surge Suppressor-6 outlet 29

Electrohome 1302-2 13" Hi-res RGB Monitor 335

Panasonic 12" Monitor (20 MHz) with audio 135

SynertJkSYM-1 Microcomputer 189

USI Video Monitors—Green or AMBER 20 MHz H-m

Dealer and OEM inquiries invited

data
systems

ZVM-122A 109 ZVM-123G 95

ZVM-131 300 2VM-135 490

229 Terminal (DEC and ADM compatible) 680

ZT-10 Intel. Terminal with Serial Port 340

2100 16-biVS-bit System CALL

We stock entire Zenith line.

ATARI-WE STOCK ENTIRE LINE
SPINNAKER and Broderbund Software in Stock.

215-822-7727
252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.

We pay balance of U PS surface shipping charges on all prepaid orders

(add extra for mail. APO/FPO, air). Prices include cash discount.

Regular prices slightly higher. Prices subject lo change.

SPECIALS 00 INTEGRATED CIRCUITS 
6502 @l 4.90 6520 @l 4.00 6522 @l 5.00 4116 @ 1.85 
~532_~~.90 J2.~_~_~~_~~~~~12~_~ 6.9q 

Anchor 
Automation 
Signalman 
MODEMS 
FREE SOURCE MEMBERSH'IP WITH SIGNALMAN 

All Signalman Modems are Direct Comecl and provide the 
best price-performance values. DullrJDEM ilqllrin luHed 
VDlbmodem .lIb almpliler cabla 68 
Mark VII Auto OiaVAuto Answer 99 
Mark XU Smart Model 1200/300 299 
O.C"HWES.S;;;rt;;;d;.-... --.. -.-.... -------------m 
Q~~.~~~rtfllJdem_~~£9!~9.~ _____ ••• _____ ~~~ 

PROM QUEEN lor YIC 
Apple Emulator fir CDmmodlre 64 
STAT Shlf,tIc. Packag. lor C6. 
S,lId O.k 2 Ln,1 Siand lor C6. or YIC 
C64NIC Switch (networking) 
BACKUP YLO hp. coplor lor C6. or YIC 
CARDBOARDI6 Motherboard - VIC 
CAROBOARD/5 Motherboard · C64 
CARD PRINT G Printer Inl with Graphics 
CARO PRINT B Printer Interface-C64MC 
CARDBOARD!3s Motherboard - VIC 
CARDCO C64NIC Calculator Keypad 
CARORAM/16 RAM EKpansion - VIC 
C,mpl.,. CAROCO U" I, .Iack 
CIE and VIE IEEE Interlaces in stock 
MSO S'p.rOri" lor CU or IEEE 
MAE Assembler for C64 
Koal. pu T",I T.bl,f-C6. or YIC 
CBC ./12 AII.I" OIIH.I. ,1 .. /12 IH 
MULTIPLAN lor C6. 
Dust Cover for C64 Of VIC 
Grand Master Chess lor C64 
COMAlLJlIII" lor CU 

170 
C.II 
95 
29 

129 
20 
64 
56 
72 
40 
22 
32 
44 

365 
50 
79 

199 
79 

6 
24 
17 

with sprites. coler" !1apllics, soond. turtle 1JIlPhics.. 
Super 8uClnI by BIHeries lidded 159 
ULTRA BASIC - 64 with TLWtIe Graptics 37 
Super Disk Utility - C64 - IndudeS backup 19 
MicroChess - C64 - 8 levels of play 17 
HES MODEM .Hb "Hwm 55 
ComfllJdOle 64 Programmers Reference Guide 16 
W.nlP,. 3+/6 •• 1Il Sp~lrilll 85 
VlConlrolier (also C64) - BSR Conl/aler 50 
COM VOICE Synthesizer for C64 CI" VIC 139 
VIC prockJcts in stock - caU for extra disalunts. 
~ct.!!l.!~~J1I" YI~.!!'!j:2~J' dlC~ ______ _ 

APPLE-FRANKLIN ITEMS 
fRANKUN-co.pl.l. II" In .Iock 
QUENnN Omll lor Appll/f,"ki. 
Swlpper SIO".f 

aut00l3tic switch between padd!es and joystick 
KRAFT A". Joy.U'" 
Krait Apple Paddle Pair 
KOII. PU T",I T.kl.H"ll/fn.kll. 
SPINNAKER S,ftn~ I •• IICk 
Brlde~und SaftwuI in stock 
16K RAM Card lor Apple 
M,IUpioo-MIe",," 
Solid O.k 2 lml SllId lor Appl' 
$erial Card for Apple 
MCP RAM/80 "I ••• "nil" 1I.,AP/TI11 
Z80 Softcard ald CP/M (Microsoh) 
RANA Elite 1 with Controller 
Parallel Printer Interlace/Cable 
Mlcl1llk lid IIICP Ilt.r11e1J I. Itock 
Grappler + Intertace 
DC Hayes Micromodem II 
PfS: Rio " PfS: R."rt " PfS: Snpl 
Videx 80 CoiJrm Card 
Appl. BI .. h.k 

219 
26 

.0 
30 
90 

59 
lB5 
29 
89 

139 
235 
389 
69 

129 
299 
95 

209 
19 

~CDrnrnDdDre 

See US lor P .... "L BUll ..... and Educ.ti".1 
~qul"m"'. EduCltl".1 01 .. ",1. IIII1.bIL -------------------------------------

PETSCAN I $245 base price 
Allows yeti to connect up to 30 CBM/PET Computers to 
shared disk drives and printers.. Completely traIlSJ)arefltto the 
user. Perfect for scOOoIs 01 multiple word processing con­
figJrations. Base conf9ntm supports 2 corr.,uters. Addi--
!.i<!'~~~~I!!.~PS S100 ea_~ __________ _ 

COMPACI(JSTCP $115 
Int.lllgeni TIIl"'''1 PlCk.g. lor PET. CBM, C64 
T~~~~~!E~~.!~~:.I STCP ~~~~ _______ _ 

SCREEN MAKER 80 Column Ad.plerlorC64 139 
Provide big screen capability for oosiness a~ications. 

Copy_Wriler Wont Processor for C64 49 
FulHeaturec:l package with 800 lines of lext in memory. 
IndudeS double column printing, graphic capability. full plin­
ter support 

~~,,!"-!~!11111~!'r/Co~y-l!~E~o_~~_....!l9 
YICTORY S,Hw.~ lor VIC lid C6. 

Metamorprosis 16 Cl"eator's Revenge 16 
Labyrinth 01 CfeatOf 16 Galactic ConQUeSt 16 
Kongo Kong 16 Annihilator 16 
Chomper Man 16 Gfave Robbers 13 
~nty.~~I2!~ _______ ~ ___ ~~~~!~~1~.!I...2.~ 
PAPER CUP W,nI P", .... ,- CBM/CU 75 
ORACLE DIll BaSI frllD B.Herin Ildll~ed 109 
SPINNAKER S.Hwm C6 •. A"I. IBM. AI.ri 
ComPUt~s First Book 01 PET/CBM 11 
POWER ROM Utilities for PET/CBM 78 
WOfdPro 4+ - 8032, disk. printer 295 
VISICAlC for PET, ATAR!. Of Apple 189 
C,mp ul.·, flJ11 Book ,I 64 S,und & G~phl" 10.40 
SM-KIT .. k",od PET/CBM ROM UIIiHia. .0 
PET Spacemaker U RDM Switch 36 
Compute's First Book of Games , 0.40 
Dust Cover for PET, CBM, 4040, Of 8050 8 
CmC 1,~rl""IAOAI800. AOA1.50, SAOI I •• I"~ 
Compule's Refmnce Guide 10 64 Graphics 10.-40 
ComputE!s Machine language lor BegiMers 11 
HES S.itwlre lid HlnI.lrlll stack 
~~!!~~.:t.!~1 stick ________________ _ 

FlexFile for PET/CBM/C64 $49 
DataBase, Repor1 Writer with calculations, Mailing Usts. 
~~!~~~~!~~~_ be ~ili~ ______________ • __ 

fORTH lor PET/CU fuU fIG .- - Cargi1eJRiey 50 
inciJdes all FORTH 79 Standard extensions, struct1Jred 6502 
asserOOIer with nested decision macros, standard 16x64 
screens, alJility to read/Wrile BASIC sequential files, sample 
progams. introductory + reference marwL 
Mlh,.."III" lor fORTH lor Mependenl objecl code 30 
~~I~'-~'!..L~~.~~RTH ___ ._ •• ___________ ~O 
KMMM PASCAL IV lor PET/CBM/C6. 99 
Virtually full Jet'ISeIl-Wirth implementation is nt1N sui table fOf 
advanced placement crurses. 
EARL lor PET/CBM Oisk·based ASSEMBLER 65 
SuplrGra,kiCi-=-BASIC Lallalle Ertl.I"'---45 
Fast graphics, soond. turtle graphics rootines for PET/CBM. 
RAM/RDifl;;,-iETiciiM------iKS7S-8i(S90 
CBM P'kltCD;;iii;SIftn~-C64iP·ErZTji .. i.--f5 
STAT lor PET/CBM/C6. IIj A". 95 
ClmpnhlSln Sbtlstlcal Autysla RIIII .. s 
Il"ICIudes mmplete lile handlino capabilities, summary statis­
tics, confidence intervals, hyp?thesis tests, exJXlflentiai mean 
tests, multiple and power series regression, analysis of vari­
ance. histograms, and roo-parametric tests. 
PaI.M.ta 60 C ..... d WOJi P_III' ---.:0 
Fun-featured package for all CornrnoOOre corJllUters (incl VIC 
with 16K). Full screen editing, am supports disk. ~ and 
all printers.. 

DISK 
SPECIALS 
Scolch 13M) 5" ssJdd 
Scolch (3M) 5" dsIdd 
Scolch 13M) 8" sS/sd 
Scolch (3M) 8" ss/dd 

10/ 2.20 50/ 2.00 100/ 1.95 
10/ 3.05 50/ 2.80 100/ 2.75 
10/2.30 50/2.10 100/2.06 
101285 50/2.70 100/2.65 

We stock VERBATIM DISKS 
Wnl. lor Ouler "d OEM pnce. 

5efItinal5" SS/dd 10/ 1.90 50/ 1.85 100/ 1.75 
Sen\inal 5" dS/dd 10/ 2..55 50/ 2.50 100/ 2.35 

We stock Dysan disks 
Wabash 5" SS/sd 10/ 1.50 50/ 1.45 100/ 1.40 
Wabash 5" SS/dd 1011.90 50/ 1.85 100/ 1.75 
Wabash 5" dsllkI 10/ 2.60 50/2.50 100/ 2.40 

We stock MAXELL DISKS 
Wnl. for d .. ler and OEM pncn 

~isk Storage Pages 10 IOf $4 Hub RirlJS 50 lor SO 
Disk Ublary Cases 8"-3.00 5"-2.25 
Head Disk Cleaning Kits 12 
AMARAY Disk Storage Systems in stock. 
~~~~:.£on~~!!J!..:!~ES .!!!~!.~ _____ _ 
CASSEm TAPES-AGFA PE-611 PREMIUM 
C-l 0 10/.61 50/.58 100/ ,50 
C·30 10/.85 50/ .82 100/ .70 ------_.---- --------_ .. _---------_._-
Hewlett Packard (hR] 
~~!:~-~~~-~~-----------. 
OATASHIElO BACKUP POWER SOURCE S265 
Battery back up Uninterruptible Power Supply with surge and 
~ filteri~ The ~.:r..!~yoor ~~~~~ ___ _ 

M.nlPIIt--IIM .r "-,,II lIS 
Ouadboard fOf IBM available 
KOALA PAD Touch Tablets-Apple, AtarllBM, CBM 
P."bll~ 5000 S'"n~ P"kal' 209 
PfS SIltn~ lor IBM lid Appl. i •• 1,,,, 
SPINNAKER SIftn~ CU/Ylc. A"I. IBM. Abri 
VOTRAX Personal Speech System 280 
BNC 9191 CI.' MIIH" 229 
BMC 12A 12" Green MonitOf 79 
OyUI IB"III~ OX-I 5 O.lay WU.1 Prill" .69 
Inlillr HR-2S Dllsy W~III Prillu (2S c,al 769 
1100 Prowriter Parallel Printer 379 
h , lSl.ic 1090 Priat,r .II~ Ctm",dm.IM. 279 
DalSyWliler 2000 with 48K buffer 1020 
S •• I,I IOX 299 
EPSOM, Otl.,I .. SlIr .I,mles ,".tn IlalKi 
USI C~MOO 4 R F ModulatOf 29 
W. Stock AMOEK MNIbJ1 
Amdek DXY-l00 Plotter 590 
A P ProclJc~ 15% Off 
COMPUTER COveRUPS IN STOCK 
BROOKS 6 O_tl.l SIf,. S. "n",,"IIhlll Filer S4 
Surge Suppressor-6 ootlet 29 
ElectroOOme 1302-2 13" Hi-res RGB Monitor 335 
Panasonic 12" Monitor (20 MHz) with audio 135 
Sy.lfI.k SYM·I MIcJl".,.h, lB9 

ALL BOOK "d SOFTWARE PRICES DISCOUNTED -------------------------
USI YI4. MIII1art-SJII ... AMBER 20 MHz fi.ra. 

______ E.!'.!!c~~ OEM 1.~ I Irlo.lnf~!.. ____ • 

'7tIllITN I data 
~ systenns 

ZVM-122A 109 ZVM-123G 95 
ZVM-131 300 ZVM-135 490 
129 Terminal (OEC and AOM oompatiblej 680 
ZT-IO Intel Terminal with Serial Port 340 
Z100 16-b(V8-bit System CAll 
We stock enlire Zenilh line. 

ATARI- WE STOCK ENTIRE LINE 
SPINNAKER and B'oderbund Softwa,e in SIOCk. 

215-822-7727 WRITE FOR CATALOG. Add SI 50 per order 10' Umted Parcel 
252 Bethlehem Pike A B Computers We pay balance 01 UPS su,lace shipping cha'ges on all p,epaldo,de IS 
C 1m r PA 18915 (add extra for mall APO/FPO air) Prices Include cash discount 

o a . Regular prices slightly higher Prices subject to change 



Three-Voice Digital

Recorder

What Music System gives you is a

three-voice digital recorder with

synchronizing click track (metro

nome), changeable tempo inde

pendent of pitch, and the ability

to vary the sound of any line.

You can try out and rerecord

arrangements at will. And all

this uses about 90 percent of the

SID chip's potential. You have

the ability to program pitch,

waveform (including pulse

width), filter type, filter reso

nance, filter routing select, filter

cutoff point, overall amplitude,

and all ADSR parameters.

You can get a single-speed

phasing by internally cycling the

pulse width, and you can set the

rate of sweep of the filter cutoff

point during a note.

This switchable effect re

quires specifying a beginning

and ending cutoff point. (The

sweep can be triggered by any

selected oscillator, as it begins a

new note.)

A third option, here exer

cised on playback (like the

rhythmic editing mentioned

earlier), provides for the addition

of accents for selected notes per

voice. The programming tech

niques behind these three effects

bode well for the future of SID

sound synthesis.

There are a few limitations,

though. There is no pitch trans

position, and no microtones.

Only one type of filtering can be

selected at a time, there is no

ring modulation, only 15 pulse-

width settings are available, and

the modulating capabilities of

both ADSR and Oscillator 3 are

not implemented.

The Singing Voice
To work with the singing voice,

select LYRIC EDITOR from the

main menu. Text is entered in

phonemes, with slashes between

the sounds to be sung to different

notes. A total of nine lines of

text with 77 phonemes each is

permitted. As a pronunciation

aid, there is a "trial" line; a series
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of phonemes entered here will

be sung in monotone when you

hit RETURN.

After text is entered, pitch is

added in the same way as with

the SID oscillators, using the top

two keyboard rows—complete

with vocal tone and text. As be

fore, rhythm can be edited later.

The voice has a fixed-rate ampli

tude vibrato that can be edited

in later, and a programmable

glissando on selected pitches. It

is this variable-rate slide that can

theoretically be applied to

achieve subtlety of inflection in

speech synthesis. You are not

told how to do this, but it can be

done. Perhaps Alien Group or

an enterprising independent

programmer will soon show us.

Disk Save Option
Several other choices are avail

able from the main menu. One

allows SAVEing to disk; both a

text and a music file are stored.

There is a MEDLEY option,

where you can string together

several selections to be played in

succession. And there is a pro

gram to redraw the face. During

playback of any song, you can

select video of a male singer with

moving mouth and eyebrows,

by choosing among mouth and

eyebrow shapes.

Actually, the entire screen

can be changed in high-resolution,

multicolor graphics mode, and

you can SAVE these new faces.

Voice Box represents a sub

stantial step forward in speech

synthesis. The cost, considering

software and hardware flexibil

ity, is reasonable. With all its

power and options, it is remark

ably easy to use, either alone or

incorporated into other programs.

Voice Box

(for VIC-20 or Commodore 64; tape,

disk for 64 only)

$95

Music System (disk, for 64 only)

$25

The Alien Group

27 West 23rd St.

New York, NY 10010 ®

AMDC 3-Inch Disk Drives

For Atari

The AMDC-1 is a single-drive,

single-sided, dual-density 3-inch

disk drive with a parallel printer

port. The AMDC-2 is the dual

drive version. AMDC-2 lists for

$850. However, AMDEK has

announced special introductory

pricing. Through June 30, 1984,

the AMDC-1 will sell for $550,

and the price of the AMDC-2

will be $760. The AMDC-1 may

be upgraded to the AMDC-2 for

$300. The Atari 810 single-

density single drive lists for the

same price as the AMDC-1 but

has only half the storage capacity

and cannot run a parallel printer.

The AMDISK AMDC-1 uses

3-inch disks which are designed

to be used on both sides. A nice

feature is that the drive has a

LED which is keyed to whichever

side of the disk is in use. When

Richard DeVore

the A side is in position, the LED

is green. When the B side is in

position, the LED is red. This

eliminates confusion over which

side of the disk is in use, and

prevents problems such as for

matting the wrong side. A simple

slide switch on the disk write-

protects it, eliminating the need

for a supply of write-protect

tabs.

A Disk In Your Pocket

These disks are available from

Amdek and Maxell for a sug

gested retail price of $6.99. Extra

protection is offered by the disk

enclosure, which seals the disk

surfaces completely until the

disk is inserted into the drive.

The enclosure is made of a

hard plastic and has a sliding

metal cover over the read/write

Three-Voice Digital 
Recorder 
What Music System gives you is a 
three-voice digital recorder with 
synchronizing dick track (metro­
nome), changeable tempo inde­
pendent of pitch, and the ability 
to vary the sound of any line. 
You can try out and rerecord 
arrangemen ts a t will. And all 
this uses about 90 percent of the 
SID chip's potential. You have 
the abili ty to program pitch, 
waveform (incl uding pulse 
width), filter type, filter reso­
nance, filter routing select, filter 
cutoff point, overa ll amplitude, 
and all ADSR parameters. 

You can get a single-speed 
phasing by internally cycling the 
pulse width, and you can set the 
rate of sweep of the filter cutoff 
point during a note. 

This swi tchable effect re­
quires specifying a beginning 
and ending cutoff point. (The 
sweep can be triggered by any 
selected oscillator, as it begins a 
new note.) 

A third option, here exer­
cised o n playback (like the 
rhythmic editing mentioned 
earlier), provides for the addition 
of accents for selected notes per 
voice . The programming tech­
niques behind these three e ffects 
bode well for the future of SID 
sound synthesis . 

There are a few limitations, 
though. There is no pitch trans­
position, and no microtones. 
Only one type of filtering can be 
selected at a time, there is no 
ring modulation, only 15 pulse­
width settings are available, and 
the modulating capabilities of 
both ADSR and Oscillator 3 are 
not implemented. 

The Singing Voice 
To work with the singing voice, 
select LYRIC EDITOR from the 
main menu . Text is entered in 
phonemes, with slashes between 
the sounds to be sung to different 
notes. A total of nine lines of 
text with 77 phonemes each is 
permitted. As a pronunciation 
aid, there is a " tr ial" line; a series 
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of phonemes en tered here will 
be sung in monotone when you 
hit RETURN. 

After text is entered , pitch is 
added in the same way as with 
the SID oscilla tors, using the top 
two keyboard rows-complete 
with vocal tone and text. As be­
fore, rhythm can be edited later. 
The voice has a fixed-rate ampli­
tude vibrato that can be edited 
in later, and a programmable 
glissando on selected pitches. It 
is this variable-rate slide that can 
theoretically be applied to 
achieve subtlety of inflection in 
speech synthesis. You are not 
told how to do this, but it can be 
done. Perhaps Alien Group or 
an enterprising independent 
programmer will soon show us. 

Disk Save Option 
Several other choices are avail­
able from the main menu. One 
allows SA VEing to disk; both a 
tex t and a music file are stored. 
There is a MEDLEY option, 
where you can string together 

several selections to be played in 
succession. And there is a pro­
gram to redraw the face . During 
playback of any song, you can 
select video of a male singer with 
moving mouth and eyebrows, 
by choosing among mouth and 
eyebrow shapes. 

Actually; the entire screen 
can be changed in high-resolution, 
multicolor graphics mode, and 
you can SAVE these new faces . 

Voice Box represents a sub­
stantial step forwa rd in speech 
synthesis. The cost, conside ring 
software and hardware fl ex ibil­
ity, is reasonable. With all its 
power and options, it is remark­
ably easy to use, either alone or . 
incorporated into other programs. 
Voice Box 
(for VIC-20 or Commodore 64; tape, 
disk for 64 ollly) 
$95 
Music System (disk, for 64 only) 
$25 
The Aliell Grollp 
27 West 23rd SI. 
M,w York, NY 10010 © 

AMDC 3-lnch Disk Drives 
For Atari 
The AMDC-1 is a single-drive, 
single-sided, dual-density 3-inch 
disk drive with a parallel printer 
port . The AMDC-2 is the dual 
drive version. AMDC-2 lis ts for 
$850. However, AMDEK has 
announced specia l introductory 
pricing. Through June 30, 1984, 
the AMDC-1 wi ll sell for $550, 
and the price of the AMDC-2 
will be $760. The AMDC-1 may 
be upgraded to the AMDC-2 fo r 
$300. The Atari 810 single­
density single drive lists for the 
same price as the AMDC-1 but 
has on ly half the storage capacity 
and cannot run a parallel printer. 

The AMDISK AMDC-1 uses 
3-inch d isks which a re designed 
to be used on both sides. A nice 
feature is that the drive has a 
LED which is keyed to whichever 
side of the disk is in use. When 

Richard DeVore 

the A side is in position, the LED 
is green. When the B side is in 
position, the LED is red. This 
elimina tes confusion over which 
side of the disk is in use, and 
prevents problems such as for­
matti ng the wrong side. A simple 
slide switch on the disk write­
protects it, eliminati ng the need 
for a supply of write-protect 
tabs. 

A Disk In Your Pocket 
These disks are available from 
Amdek and MaxeU for a sug­
gested retail price of $6.99. Extra 
protection is offered by the disk 
enclosure, which seals the d isk 
surfaces completely until the 
disk is inserted into the drive. 

The enclosure is made of a 
hard plastic and has a sliding 
meta l cover over the read/write 



LET US ANALYZE YOUR RETURN

BEFORE THE LR.S. DOES IT FOR YOU.
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THE

TAX CONSULTANT
(FOR ATARI 400/800 AND THE COMMODORE 64 COMPUTERS)

NOW YOU CAN HAVE COMPLETE

TAX PREPARATION AT HOME!

$95
00

and your return will be closely checked and analyzed before the LR.S.

ever sees it! THE TAX CONSULTANT is a sophisticated yet very friend

ly program for the novice user. THE TAX CONSULTANT will help you to

calculate, prepare and print your return. But then, at your request, THE

TAX CONSULTANT will check your return very closely and issue an

itemized print-out indicating those items that in its judgment may be

questioned. No other tax preparation package offers this feature/

• Features —

• On-screen Prompts

• Continuous tax/refund readout

• Fast, 100% machine language

• All required I.R.S. forms included

• Easy to follow tutorial in manual

• Prints all necessary forms

• Multi-color screens

• Inexpensive updates

f

A TAX PLANNING MODULE THAT,

WHEN USED WITH THE ANALYSIS
MODULE, WILL PROVIDE YOU

WITH A YEAR-ROUND TOOL TO

PLOT YOUR TAX STRATEGIES

Dealer inquiries welcome!

Information

(707) 422-9591

Mail Orders to: Morbius Software Co., Inc.

Dopt. CP, P.O. Box 1702

Vacaville, CA 95696
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area of the disk surface. This

cover is automatically moved

aside when the disk is inserted

into the drive. This cover, and

their small size, allows them to be

carried in a shirt pocket with rela

tive impunity. Their small size

also makes it possible to mail

them in a standard envelope.

The drive formats the 3-inch

disks so that they are fully com

patible with the 5%rinch disks

you're used to. This, in effect,

makes them transparent to the

computer, which accepts them

as a 5V4-inch disk.

During my tests of the

AMDC-21 used it in both single-

and double-density modes with

no problems at all. I was able to

fill all the disk sectors in both

single- and double-density

modes, and consistently read all

the information. In transferring

full disks of programs from one

drive to the other, including

from 3-inch to SVi-inch and back,

the units performed perfectly.

Four Drives And A Printer

The drives contain a controller

which will take care of four drives

and a Centronics-type parallel

printer or plotter. It also allows

the use of 5%-inch and the

3-inch drives in any combination.

DIP (dual in-line pin) switches

mounted on the rear panel of the

unit allow the 3-inch drives to be

used as any drive, from drive 1

to drive 4. The factory setting is

drive 1 for the AMDC-1 and

drives 1 and 2 for the AMDC-2.

Being able to add noncon-

troller disk drives to the AMDC

is a bonus. Low-cost units are

available and may be single- or

double-sided. You may also use

40- or 80-track drives. These

capabilities allow for a massive

amount of storage at reasonable

cost. The use of double-sided or

80-track drives requires the DOS/

XL operating system to access

the additional storage potential.

Connecting the external

drives requires setting the drive

to respond to the proper signal,

connecting them to the cable,
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and plugging the power cord in.

External drives must have their

own power supplies and

cabinets.

Switches Select Options

There are eight DIP switches

located on the upper right-rear

panel of the AMDC. These allow

the following configurations:

Switches 1 through 4 are

density selection switches that

allow you to configure the drives

for either single or double den

sity on boot-up. The density of

the boot drive is determined by

the disk installed at boot-up.

These switches have no effect if

the controller is set for DOS 3.0.

Switches 5 and 6 determine

which drive will be the boot

drive. The factory setting is for

drive 1, but any drive up to and

including 4 may be selected for

this function.

Switch 7 is used when more

than three drives are connected

to the controller, and is particu

larly useful when there is a

5V4-inch drive attached. When

this switch is on, the external

drive will be recognized as drive

1. When it is off, the 3-inch drives

are 1 and 2, and the external

drive is drive 3.

Switch 8 sets drives that

have been selected as dual den

sity to 256 bytes per sector when

off. When switch 8 is on, it sets

all drives to be Atari 1050 com

patible for use with DOS 3.0.

When switch 1 is on, disks with

256 bytes per sector will not be

recognized.

The 3-inch drives are also

available as a dual drive without

a controller. This version is called

the AMDISK IIIB and is fully

compatible with the AMDC-1 or

2. The AMDISK IIIB in conjunc

tion with an AMDC-2 lets vou

have a total of four double-

density drives that take up about

the same desk space as one Atari

disk drive.

If you have 5Vj-inch dual-

density disk drives with con

trollers that use the industry

standard 34-pin ribbon cable for

drive connection, you can use

the AMDISK IIIB as add-on

drives.

Parallel Printer Port
The printer port on the AMDC

is software-compatible with the

Atari 850 interface. This enables

the use of data base programs,

word processors, and LPRINT

statements from BASIC. The

printer port also uses the same

15 pin D connector as the 850.

This port is located on the upper

rear panel of the AMDC. Since

the pinout is the same as the 850

interface, any Atari-compatible

printer cable will work with your

printer or plotter.

Should you already own an

Atari 850 interface, one printer/

plotter may be attached to it,

and another to the AMDC. Since

they both respond to the same

signals from the computer, it is

possible to have the equivalent

of a printer switch by simply

turning on the unit you wish to

use and turning off the other.

Drives Supplied With
DOS/XL
The AMDC drives will be sup

plied with the DOS/XL operating

system by Optimized Systems

Software, Inc., of Cupertino,

CA. This is a menu-driven ver

sion of OSA + Version 2.0 and

OSA+ Version 4.1. This allows

compatibility with the Atari

operating system as well as the

use of double-sided or 80-track

drives. DOS/XL was not ready at

the time of this review, but both

OSA+ versions performed as

advertised.

Amdek also will provide a

group of utility programs and a

patch to Atari DOS which will

permit it to function under double

density. Most of these utilities

are quite complex and are in

tended for programmers who

wish to take full advantage of all

the drives' capabilities.

Two of these utilities, how

ever, will be of value to anyone:

Config and Version. Config con

figures the drives as to type and

density, and Version tells you

area of the disk surface. This 
cover is automatica lly moved 
aside w hen the disk is inserted 
into the drive. This cover, and 
their small size, allows them to be 
carried in a shirt pocket with rela­
tive impunity. Their small size 
also makes it possible to mail 
them in a standard envelope. 

The drive formats the 3-inch 
disks so that they are fully com­
patible with the 5Y4-inch disks 
you' re used to. This, in effect, 
makes them transparent to the 
computer, which accepts them 
as a 5'/.-inch disk . 

During my tests of the 
AMDC-2 I used it in both single­
and double-density modes with 
no problems at all . I was able to 
fill all the disk sectors in both 
single- and double-density 
modes, and consistently read all 
the information. In transferring 
full disks of programs from one 
drive to the other, including 
from 3-inch to 5Y4-inch and back, 
the units performed perfectly. 

Four Drives And A Printer 
The drives contain a controller 
which will take care of four d rives 
and a Centronics-type parallel 
printer or plotter. It also allows 
the use of 5Y4-inch and the 
3-inch drives in any combina tion . 
DIP (dual in-line pin) switches· 
mounted on the rear panel of the 
unit allow the 3-inch drives to be 
used as any drive, from drive 1 
to drive 4. The factory setting is 
drive 1 for the AMDC-l and 
drives 1 and 2 for the AMDC-2. 

Being able to add noncon­
troller disk drives to the AMDC 
is a bonus. Low-cost units are 
available and may be single- or 
double-sided. You may also use 
40- or 80-track drives. These 
capabilities allow for a massive 
amount of storage at reasonable 
cost. The use of double-sided or 
80-track drives requires the DOS/ 
XL operating system to access 
the additiona l storage potential. 

Connecting the external 
drives requires setting the drive 
to respond to the proper signal, 
connecting them to the cable, 
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and plugging the power cord in. 
External drives must have their 
own power supplies and 
cabinets. 

Switches Select Options 
There are eight DIP switches 
located on the upper right-rear 
panel of the AMOC These allow 
the following configurations: 

Switches 1 through 4 are 
density selection switches tha t 
allow you to configure the drives 
for either single or double den­
sity on boot-up. The density of 
the boot drive is determined by 
the disk installed at boot-up. 
These switches have no effect if 
the controller is set for DOS 3.0. 

Switches 5 and 6 determine 
which drive will be the boot 
drive. The factory setting is for 
drive 1, but any drive up to and 
including 4 may be selected for 
this function . 

Switch 7 is used when more 
than three drives are connected 
to the controller, and is particu­
larly useful when there is a 
5'/4-inch drive attached. When 
this switch is on, the externa l 
drive will be recognized as drive 
1. When it is off, the 3-inch drives 
are 1 and 2, and the external 
drive is drive 3. 

Switch 8 sets drives that 
have been selected as dual den­
sity to 256 bytes per sector when 
off. When switch 8 is on, it sets 
all drives to be Atari 1050 com­
patible for use with DOS 3.0. 
When switch 1 is on, disks with 
256 bytes per sector will not be 
recognized. 

The 3-inch drives are also 
available as a dual drive without 
a controller. This version is called 
the AMDISK IIIB and is fully 
compatible with the AMDC-l or 
2. The AMDISK IIlB in conjunc­
tion with an AMDC-2 lets you 
have a total of four double­
density drives that take up about 
the same desk space as one Atari 
disk drive . 

If you have 5'/.-inch dual­
density disk drives with con­
trollers that use the industry 
standard 34-pin ribbon cable for 

drive connection, you can use 
the AMDISK IIIB as add-on 
drives. 

Parallel Printer Port 
The printer port on the AMDC 
is software-compatible with the 
Atari 850 interface. This enables 
the use of data base programs, 
word processors, and LPRINT 
statements from BASIC The 
printer port also uses the same 
15 pin 0 connector as the 850. 
This port is located on the upper 
rear panel of the AMDC Since 
the pinout is the same as the 850 
interface, any Atari-compatible 
printer cable will work with your 
printer or plotter. 

Should you already own an 
Atari 850 interface, one printer! 
plotter may be attached to it, 
and another to the AMDC Since 
they both respond to the same 
signals fro m the computer, it is 
possible to have the equiva lent 
of a printer switch by simply 
turning on the unit you wish to 
use and turning off the other. 

Drives Supplied With 
DOSIXL 
The AMDC drives will be sup­
plied with the DOSIXL operating 
system by Optimized Systems 
Software, Inc., of Cupertino, 
CA. This is a menu-driven ver­
sion of OSA + Version 2.0 and 
OSA + Version 4.1. This allows 
compatibility with th e Atari 
operating system as well as the 
use of dou ble-sided or 80-track 
drives. DOS/XL was not ready at 
the time of this review, but both 
OSA + versions performed as 
advertised. 

Amdek also will provide a 
group of utility programs and a 
patch to Atari DOS which will 
permit it to function under double 
density. Most of these utilities 
are quite complex and are in­
tended for programmers who 
wish to take full advantage of all 
the drives' capabilities . 

Two of these utilities, how­
ever, wiU be of value to anyo ne: 
Config and Version. Con fig con­
figures the drives as to type and 
density, and Version tells you 



ATARI® 810™ OWNERS

AVOID DESTRUCTION OF DATA
DataGuard Protects Disk Drives From

Electromagnetic Fields

Disk drive reliability is greatly

improved on ATARI 810 disk

drives-even when located close

to a TV or TV moniior-with new

DataGuard in place. Tests show

an amazing 200,000% increase

in disk system reliability wifh

DataGuard.

You've probably encoun

tered problems with programs

that lose data, cause read,

write, or other disk input/output

errors, or fail to boot properly

from the disk. Why void your disk

drive warranty by attempting

seif-adjustment that doesn't

solve the problem, when you

can guarantee magnetic field

protection and safely enjoy a

more compact computer sta

tion by slipping DataGuard in

place in seconds?

DataGuard shown In use with Atari 810 disk drive.

DataGuard $19.95 plus $225 postage and handling.

PA residents add $120 sales tax.

Send check or money order to Beaumont Products,

5430 Wakefield Street, Philadelphia, PA 19144

• Atari is a registered trademark of Atari Computer, Inc.

VIC20 /COM 64/ ATARI 400/800

SOFTWARE RENTAL CLUB
RENT SOFTWARE for up to a month for 10% of the
list price (20% for cassettes and disks) with option to
purchase

• Call us for Atari and Commodore 64 Hardware

Supplies
Membership $25/year with $10 Renewal fee

VISA/MC accepted

VIDEO HOME LIBRARY
RT. 3 BOX 309A52

CLINTON, TN 37716

(615)457-5068, 482-3893

Software orders add $1.50 for shipping and handling.

Copy Atari 400/800 Cartridges to Disk

and run them from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69"
Suoercan leisyou copy .4 IVY cartridge f°r the Ala ri 400 ,'800 [o diskette, and thereafter run it tram your

disk drive. Enjoy The convenience of selecting your favorite games from a "menu screen" raiher Than

swapping cartridges in and out of your computer. Each cartridge copied by Supercart Ijnctions etaetly

like the anginal. . .self-Dooting. etc.

SuDorcan incudes: COPV ROUTINE ■ Dumps the conlenls of the cartridge to ■ diskette lup to 9
cartridges will tit on one disk.I

MENU ROUTINE. Autoloading menu prompts user tor a ONE keystroke selection

oi any cartridge on the oak.

CARTRIDGE - "Tncks" the computer into Thinking that Ihe orignal ■protected"
cartridge has been inserted.

To date there have twen no problems duplicating and running aU of me protected cartridges thai we

know of. However, FRONTRUNNER cannot guarantee the operation of all future cartridges.

Supercart is user-friendly and simple to use. PIRATES TAKE NOTE: SUPERCART is not intended for
illegal copying and/or distribution of copyrighted software . . .SorryMI

SYSTEM REQUIREMENTS:

Atari 400 or 800 Computer ' 43K Memory ,' One Disk Drive

AvailaOleai your computer store or direct from FRONTHUNNER. DEALER INaUIHIES EMCOUR AGED

TOLL FREE ORDER LINE: (24 Hrs I 1-800-MS-4780/ln Nevada or for questions Call: I70ZI 7BB-WQQ
Personal checks allow 2-3 weeks To ciear. M/C and VISA accepted.

Include S3.50 (17.50 Foreign orders) far shipping.

FRONTRUNNER COMPUTER INDUSTRIES

316 California Ava.. Suite #712. Reno. Nevada 83509 ■ (7021 786-4600

Olhers Make Claims. SUPERCART mates copies!!!

ATARI is a trademark ol Warner Corrmunicarions, Inc.

CASSETTES

COMPUTER GRADE

DATA TRAC

BLANK CASSETTES
C-05, C-06, C-10, C-12, C-20, C-24, C-32

From the leading supplier of Computer Cassettes,

new, longer length C-12's (6 minutes per side) provide

the extra few feet needed for some 16K programs.

BASF-LHD (DPS) world standard tape.

Premium 5 screw shell with leader.

Internationally acclaimed.

Thousands of repeat users.

Error Free • Money back guarantee.

. 500 C-12's or C-10's — 38e each
i (w/labels, add 4? • Shipping $17./500

500 Boxes 134 ea. • Shipping S10./500

(Free Caddy otter does not apply)

TRACTOR FEED • DIE-CUT

BLANK CASSETTE LABELS

WHITE: $3.00/100 S20.00/1000

COLORED LABELS • Pastels -

Red, Blue, Green, Yellow. Lavender

S4 00/100 $30.00/1000

Q(-

CASSETTE STORAGE CADDY

Holds 12 cassettes

w/o boxes

Includes edge labels

and index card

FREE
1 CADDY WITH EVERY

4 DOZ. CASSETTES PURCHASED
(Ooes not apply to 500 quantity otter)

■j

ORDER

NOW..

Call! 213/700-0330 'or IMMEDIATE SHIPMENT
■ " on Credit Card Orders

MAIL
TO . . YORK 1O

■ ORDER FORM -

ITEM

C

1

i

I

c

c

■M

-06

-10

-!2

■JO

-24

C-32

While LtMis

CoK»d UMU

Cotor_

MSCBJTIOH

S:wige CaiJcfy

! DOZEN

. ] 700

_ 700

□ 7.50

3 750

D 6.75

□ BOO

D "oo

aoo ioo

Q 4 00/100

PHrCE

2 95

i DOZEN

1300

■ 1300

QU00

□ 1*00

' lb !J)

17 00

□ !<00

30 00 1000

□ 30 00.1000

ouimriTV

SUB TOTAL

Cain resHMnis mo wts m

Snippng,running (any Qgantiiy — using prices abWBI

Ou'.vOo 4S Continental States — Aoonxmal Si pw

caddy, per ooi cassettes or ooies

TOTAL

TOTAL

350

9525 Vassar Ave.#CM
Chatsworth, CA 91311

Each cassette

includes two YORK 10

labels only Boxes are

sold separately. We

prefer to Ship by UPS
as being the fastest and

safest iiyouneedsriip-

merit by Parcel Post.

check nere p.

NOTE Additional

charges outside 48

Continental States.

Shipments to AK. HI.

ana USA possessions

go by Priority M; I

Canada & Mexico-

Airmail.

All others— Sea Mail

CHECK OR MO. Charge lo

ENCLOSED □ Credii Card VISA D MASTERCARD D

□ PLEASE SEND QUANTITY DISCOUNTS

Ask about our

DUPLICATING

SERVICE

Card No Exp. _.

Name

Address

City State/Zip

Signature Phone

Computer make S model Disk? (y/n)
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ATARI® 81 Q TM OWNERS 
AVOID DESTRUCTION OF DATA 

DataGuard Protects Disk Drives From 
Electromagnetic Fields 

Disk drive reliability is greatly 
imptoved on AIMI 810 disk 
drives-even when located c lose 
to a N or tv monltor·with new 
DotoGuord In p lace. Tests show 
an amazing 2OO.CO)'t increase 
in disk system reliability with 
DotoGuard. 

You've probably encoun­
tered problems with programs 
that lose data, couse read, 

write, or other d isk input/ output 
errors, or fa il to boot property 
from the d isk. Why void your disk 
drrve warranty by attempting 
self-odjustment that doesn't 
solve the problem. when you 
con guarantee magnetic field 
protection and safely enjoy a 
more compact computer sta­
tion by slipping DatoGuord in 
p loce in seconds? 

DatoGuard shown In use with Atarl810 d isk drive. 

DatoGuard $19.95 plus $225 postage and handling. 
PA residents add $120 sales tax. 

Send check or money order to Beaumont Products. 
5430 Wakefield Street. Philadelphia. PA 19144 

• Alart Is 0 regiSTered trademark of Alort Computer. Inc. 

Copy Atar! 400 / 800 Cartridge. to DI.k 
and run t hem from 8 MIflU 

c:on,..,u of !hoi cartridga to • <fIJ\.-rI1 lup to 9 

~_ICI'.ON£UrstI~'~ 

~,-

COMPUTER GRADE 
DATA TRAC 

BLANK CASSETTES 
C-05, C-06, C-lo , C-12, C-20 , C-24, C-32 

From the teading supptier 01 Computer Cassettes , 
new, tonger length C-12's (6 minutes per side) provide 
the ex1ra few feet needed for some 16K programs. 

BASF-LHO (OPS) world standard tape. 
Premium 5 screw shell with leader. 

Internationally acclaimed. 
Thousands of repeat users. 

Error Free. Money back guarantee. 

500 C-12's or C· 10's - 38( each 
(w /labels. add 4~ . Shipping $17./500 

SOO Boxes 13¢ ea • • Shipping S 1 O.ISOO 
(Free Caddv otter does nol apply) 

fP. 
TRACTOR FEED. Ole-CUT 

~ . \: ~ BLANK CASSETTE UBELS 
~,, ) WHITE: 53.COIIOQ $20.00/1000 

COLORED LABELS . Paslels · 

NE.\f'J Red , Blue. Green, Yellow, lavender 
54.00/100 $30.0011000 

CASSEnE STORAGE CADDY 
Holds 12 cassenes S2.95 
wlo boxes 
Includes edge labels 
and Index card 

FREE 
1 CADDY. WITH EVERY 
4 DOZ. CASSEnES PURCHASEO 
(ooes nol apply 10 500 Quanllty otter) 

II!!"I Call: 213/700-0330 '0' IMM<,DIATE SHIPMENT IAiiiiil 
~ on e rech! C.rd Orders ~ 

ORDER r\ MAIL YORH 10'" 9525 Vassar Av • . # CM 
NOW . .. ~ TO . . . Chalsworth , CA 91311 

p - - - - - - ORDER FORM _______ ~ 

• • , 00'" 'OO"N • Eacn Ci55tnt 
.eN 

C<S 0 ' .00 o 13.00 .ndudes TWO YORK 10 
0 '00 0 1100 libels only. Boxes are 

C-" ". a .oo sold sepmttly. We , 0 ... 1 • . 00 
~lIeler 10 ship try UPS .,. 0 a .75 O l6. SO as btmg tile tastes! and • .00 17,00 

'" "00 "00 
sares! l1youn~st.p· 

_e" 0 , .. o 4 ,(1) menl try Parcel Post . 

-'- 0 3001100 0 200011000 cMck htre 0 

• 
1 1 
I I 
I I 
1 I 

I "-~""" o . 001100 0 3000/1000 NOTE Additional 
"- Charges outside 48 
oncllO"o. - CNAHffN Continental Slatts 

"" '" Slllllments to ~I<' HI. 

I I 
I 1 

sua TOTAL 
and USA POSSesSIOns 
go by PrlO/fly M~IL I I c;..,, __ .... tu 
Cinalla & MbICO-

~""'1'6AIg l~ <JWUy - """"'1 ~_I ,. .. Allmall 1 I 
ru- <&a ~ SUO .. - "'-'" SI '* All otners- Sea Mall 
cacx!\' . 1*' 0Dl..~. or OC-... I I 

TOTAl Ask about our 
CHECK OR M.O. Charge \0 OUPLICATING 
ENa.OSEO 0 Ctedo! Card' VISA 0 MASTEAC-.RD 0 SERVICE o PLEASE SEND QUANTITY OISCOUNTS 

I I 
I I 
I I 
I Card No. - - ------- --------- Exp. 1 
I Name 1 
1 -- I 
I I I City -- ----------- State/Zip -------- 1 
I Signature __________________ Phone _________ I 

Computer make & model ___________ Disk? (yi n) __ .. 

1 ______ - - ---------
March 1984 COMPVJEI 113 



the version number and date of

the AMDC operating software

which may help should you have

a problem.

The more complex utilities

are:

FREFORM - This allows

you to specify the sector order

on the disk. This would be a

way to protect programs from

being copied.

TIME EXTEND - This may

be used to change the printer

port time-out value from the

normal 20 seconds to any value

from 1 to 255 seconds. This may

be useful when setting up a

plotter or if you want to make it

5 seconds to match the normal

850 interface timing.

CONTD - Use this program

to set the controller and drives

to match the diskettes in the

drives.

IDTABLE - Use this pro

gram to change the drive num

bers as far as the computer is

concerned. You may make drive

2 your boot drive, for instance.

IDENT - A program to check

how many drives are presently

attached and operating in the

system.

The AMDC-1 and 2 have a

formatted capacity of 92K per

side in 40-track single-density,

and 184K per side in 40-track

double-densitv. In DOS 3 mode
J

they have 127K in double-

density. Each of the figures

above is doubled since you can

use both sides of the disk. If you

connect an 80-track, double-

density, double-sided drive to

the system using DOS/XL, you

can get 736K.

Software Compatibility
At the time this review was writ

ten the following software ven

dors had agreed to make air of

their software available on the

3-inch format: LJK, Synapse,

Broderbund, Sinus, and Penguin,

with more expected, including

some educational vendors. This

may make it unnecessary to have

any other drive to get full use of

your computer.

The AMDC-2 takes up less

space than the 5^-inch dual

drive I have been using, not to

mention the fact that the Atari

850 interface was not needed.

This space saving also eliminated

the additional expense, cables,

and power supplies that would

have been required with another

configuration.

This, and the fact that soft

ware will be available in the 3-

inch disk format, makes the

AMDC disk drives an impressive

alternative to the standard

5V4-inch drives. The extra pro

tection of the media and ease of

use make them especially good

in teaching environments. In

short, if you are in the market

for a disk drive, the AMDC suits

your needs perfectly and de

serves serious consideration.

AMDC Disk Drive

AMDEK Corp.

2201 Lively Blvd.

Elk Grove', IL 60007
(312)364-1180

AMDC-1 $599

AMDC-2 $850 ®

Put a Monkey Wrench
into your ATARI 800
Cut your programming lime ffom hours to seconds, and have 18 direct

mode commands. All at your linger tips and all made easy by the

MONKEY WRENCH II.

The MONKEY WRENCH II plugs easily into the

right slot o\ your ATARI and works with the

ATARI BASIC cartridge.

Order your MONKEY WRENCH II today and

enjoy the conveniences ot these 18 modes:

• Line numbering

• Renumbering basic line numbers
• Deletion of line numbers

• Variable and current value display

• Up and down scrolling of basic

programs

• Location of every string occurrence

• String exchange

• Move lines

• Copy lines
• Special line formats and page numbering

• Disk directory display

• Margins change

• Memory test

• Cursor exchange
• Upper case lock

• Hex conversion

• Decimal conversion

• Machine language monitor

The MONKEY WRENCH II also conlains a
machine language monitor with 16 commands

that can be used to interact with the powerful features
o( the 6502 microprocessor

8K in 30 Seconds
for your VIC 20 or CBM 64

!lyouownoviC20o!aCBMMcnd have been concened
□bout tne high cost of a disk to store you: p'ogromson

worry yourself nolonger Now there's the RABBIT ThefJAEBlf
comes m a cartridge, and ai a much, much lower price

than the overage dis* Andspeed thisisone fasl RABBIT
With the RABBIT you can load and store on your CBM

datasette en 6K program in aimor 30-seconds. compared

to the current 3 minutes of a VIC 20 of CBM 64. almost as

tastasihe 15J1 diskdrive

The RABBFT is easy to install, allows one to Append

Basic Programs, works with or without Eipansiort

Memory, and provides two data file modes 'he
RABBIT is iiol only last but reliable

flhe Roobii tor ihe VIC 20 contains an expansion con-

necto; so you can simultaneously use your memory board, elc) Jp 39.95

$59.95N0W
thebest
FOR LESS!

For CBM 64, PET, APPLE, and ATARI
Now, you con have the same professionally designed Macro

Assembler Editor as used on Space Shuttle projects.

• Des'gnea to improve Programmer Productivity
• Similar syntax and commands - Noneed to relearn peculiar

syntaxes and commands wfcen you go from PET to APPLE to
ATAPJ,

• Cores dent Assembler /Editor - No need to load the :d<ta. then

the Assembler, then the Editor etc
• Also includes Word Processor. Relocating [coder and mm

more

• Powerful Editor, Macros Conditional and Interactive
Assembly, and Auto - ;e;o poge addressing

Still not convinced, send for our free spec sheet1

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!

\ . l\
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the version number and da te of 
the AMDC opera ting software 
w hich may help should you have 
a problem . 

The more complex utili ties 
are : 

FREFORM - This allows 
you to specify the sector order 
on the disk. This would be a 
way to pro tect p rograms from 
being copied . 

TIME EXTEND - This may 
be used to change the printer 
port time-out va lue fro m the 
normal 20 seconds to any va lue 
from 1 to 255 seconds. This may 
be useful when se tting up a 
plotter or if you want to make it 
5 seconds to match the normal 
850 interface ti ming . 

CONTD - Use this p rogram 
to set the controller and dri ves 
to ma tch the diskettes in the 
drives. 

lDTABLE - Use this pro­
gram to change the drive nu m­
bers as far as the computer is 
concerned . You may make dri ve 
2 your boot drive, fo r instance. 

lDENT - A p rogra m to check 
how many d rives are presently 
attached and operating in the 
system . 

The AMDC-l and 2 have a 
fo rmatted capacity of 92K per 
side in 40-track single-density, 
and 184K per side in 40-track 
double-density. In DOS 3 mode 
they have 127K in do uble­
densi ty . Each of the figures 
above is do ubled since you can 
use both sides of the disk. If you 
connect an 80-track, double­
density, double-sided d rive to 
the system using DOS/XL, you 
can get 736K. 

Software Compatibility 
At the time this review was writ­
ten the following software ven­
dors had agreed to make all'of 
their softwa re ava ilable on the 
3-inch fo rmat: LJK, Synapse, 
Bnbderbund, Sirius, and Penguin, 
wi th more expected , including 
some educa tional vendors. This 
may make it unnecessary to have 
any other drive to get full use of 
your computer. 

The AMDC-2 ta kes up less 
space than the 5y',-inch d ual 
drive J have been using, not tv 
men tion the fac t that the Ata ri 
850 interface was not needed. 
This space saving al so elimina ted 
the add itional expense, cables, 
and power supplies that would 
have been req uired with another 
can figura tion. 

This, and the fac t tha t soft­
wa re wiLl be ava ilable in the 3-
inch d isk fo rmat, makes the 
AMDC disk drives an impress ive 
alternative to the s tandard 
5%-inch drives . The extra p ro­
tection of the media and ease of 
use make them especially good 
in teach ing environments. In 
short, if you are in the market 
for a disk dri ve, the AMDC suits 
your needs perfectly a nd de­
serves serious considera tion. 
AMDC Disk Drive 
AMDEK Corp. 
2201 Lively Blvd . 
Elk Grove, IL GO007 
(312) 364-1180 
AMDC-l $599 
AMDC-2 $850 

Put a Monkey Wrench 
into your ATARI 800 

8K in 30 Seconds 
for your VIC 20 or CBM 64 
~ vr:N own a VIC 2001 a C8M 64 0')(1 hove been concerned 
about tne high cost 01 0 disk 10 ~ore YOU! prog:oms 00 
worry yourself no longer. No.< lner6S the AASSf1 TM RASBI! 
comes In a COl1ridQe and 01 a much, mucn lower price 
tnon Ine OWfoge d~. And speed ItIIs IS one lost RABBIT 
With the RAB3If you con lOad and SlOta on vour C8M 
dotmeI!e 0"1 8K program in oI~ 30 seconas. compared 
10 Ihe current 3 minutes of a VIC 20 or CSM 64, olmost as 

Cut your prog ramming l ime from hours to sec onds, and have 18 d irect 
mode commands. All at your Unger tips and all mode easy by the 
MONKEY WRENCH tl. 
The MONKEY WRENCH II p lugs ea sily Into the 
right slot 01 your AlARI and works with the 
AlARI 8ASIC cartridge. 
Order you r MONKEY WRE NCH II today and 
enjoy the conveniences otthese 18 modes: 

line numbering 
Renumbering basic line numbers 
Deletion of line numbers 
Variable and current va lue display 
Up and d own scrolling of basic 
progra ms 
loca tion of every string OCCurrence 
SIring exchange 
Move lines 
Copy lines 
Special line formats and page numbering 
Disk directory display 
Margins change 
Memory test 
Cursar exchange 
Upper ca se lock 
Hex conversion 
Decima l converSion 
Machine language monitor 

The MONKEY WRENCH II also contains a 
machine language monitor with 16 commands 
that can be used to interact wi th the powerlul features 
of the 6502 microprocessor. 
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fosto.tile 154\ d is\( drive. _"::::::~[II.(,::::-, 
The RABSIT is easy to install. allows one Ie Appeod f' 
Bmic Programs. works will'! Of wilhO\Jt txpon~on 
MoffiOfY. and prOllides two dolo Ille modes. The 
RABBIl is notonlVlosl but re!lo~e 
(Tne RoobillOf Ihe VIC 2OconlOins on expomJon con· 
nectar so you con simultaneously use your memory boord. etc] 

MAE NOW 
THE BEST 
FOR LESS! 

For CBM 64, PET, APPLE, and ATARI 
Now, you COrl have the some proleulollolly des.lglled Macro 
Auembler IEallOr as used on Space Shunle projecl1 

• Des.gned 10 impro...oe Programmer PrOCludlVlIY 
• Sirrula syntox and CorMlOndS - No need 10 relearn peculiar 

S',nlaxes alld commands .... nen yeo go Irom PElla APPU 10 

""" • Coresdenl Assemblel"Jtd11or - No need IOIOod 100 :<1101. lnan 
Ine Aswmblef. lnan the EdllOt.. erc. 

• Also lI'ICludes \'lQtd Processor. ReIocOfing IDadet and mucl"l 
mo<e 

• F\::r.o.'9ftul EdtlOl. Macros. Con<iHonoI ana Inleroctl'l6 
Assen>bIy, and AuIO - lero IXlQ6 oddrElUlflg 

SIlO I"lOl COI"MI"ICed. !rend 101 our tree !.peC YIeeI! 



MORE DISK DRIVE FOR YOUR MONEY

In fact, with the ASTRA 1620, you get two superb Disk Drives for the

price of one. The ASTRA 1620 is Single or Double Density (software

selectable) and completely compatible with ATARI DOS or OSA+ DOS.

When used as Double Density, the ASTRA 1620 has the same capacity

as Four ATARI 810® Disk Drives.

DOUBLE

OR

SINGLE

DENSITY

The ASTRA 1620 can be

either single or double

density, depending on the

software selected. One

drive can be configured for

single density and the

other drive for double den

sity, or any combination

desired. The ASTRA 1620

is compatible with virtually

any software available for

ATARI11" Disk Drives. The

ASTRA 1620 is smooth,

quiet and fast. In Single

Density mode, the ASTRA

1620 stores 88K bytes of

programs or files. In Dou

ble Density, the ASTRA

1620 stores 176K bytes,

simply twice as much.

TWO DRIVES ... Yes, two superb disk drives in the same size enclosure normally used for one drive. The ASTRA 1620 measures V/a" wide x
11 %" deep x 57/a" high.

Two drives will open a new dimension of computing for you. The program disk can be in one drive and the data disk can be in the other. This will

eliminate time consuming disk changes. Backing up disks and copying files will never be easier. Just follow the instructions on the screen and

walk away. The job will be completed within minutes. We have simplified copying from single to double density. With two drives, it's just as easy

as copying in one mode. No disk switching!

Two double density drives give you the power that much larger and more expensive computers have without giving up any of the features avail

able on the ATARI* Home Computer.

EASY TO USE ... The ASTRA 1620 comes complete with everything you need. Just plug it in, chain it up, and turn it on.

The ASTRA 1620 comes with OSA+ DOS (The best disk operating system available for the ATARI® computer!). The OSA+ DOS is completely

compatible with all existing ATARI DOS files. Because the OSA + user manual is very complete and technical, we Include our own simplified user

manual. Between the two furnished manuals," you have the information necessary to perform any task required of your disk drive.

The ASTRA 1620 also contains a data cord, power transformer, and operator manual.

flSTRfl

SVST6MS
5230 Clark Avenue, Suite 19

Lakewood, California 90712

Phone

(213) 804-1475

TWO DRIVES ... Yes, two superb disk drives in the same size enclosure nonnally used for one drive. The ASTRA 1620 measures P ia" wide x 
11 %" deep x 57/8" high. 

Two drives will open a new dimension of computing for you. The program disk can be in one drive and the data disk can be in the other. This will 
eliminate time consuming disk changes. Backing up disks and copying files will never be easier. Just follow the instructions on the screen and 
walk away. The job will be completed within minutes. We have simplified copying from single to double density. With two drives, it's just as easy 
as copying in one mode. No disk switching! 

Two double density drives give you the power that much larger and more expensive computers have without giving up any of the features avail· 
able on the ATARI Sl Home Computer. 

EASY TO USE ... The ASTRA 1620 comes complele with everylhing you need. Just plug it in, chain il up, and turn il on. 

The ASTRA 1620 comes wrth OSA+ DOS (The besl disk operaling system available for the ATARI' computer!) . The OSA + DOS is complelely 
compatible with all existing ATARI DOS files. Because the OSA+ user manual is very complete and technical, we include our own simplified user 
manual. Between the two furnished manuals: you have the infonnalion necessary to perfonn any task required of your disk drive. 

The ASTRA 1620 also contains a data cord, power transformer, and operator manual. 

,~ ASTRA 
~~ SYSTEMS 5230 Clark Avenue, Suite 19 

Lakewood , California 90712 

Phone 

(213)" 804-1475 



cOMMODORE
(more powor than Apple II at half ine price)

$99.50*

COMPUTER AND SOFTWARE

SALE

170K DISK DRIVE $159.00 W

TRACTION FRICTION PRINTER $109.00*

WE

HAVE

THE

BEST

SERVICE

11
I
I
i

WE

HAVE

THE

LOWEST

PRICES

VIC-20
(a real computer at the price of a toy)

$69.50

40-80 COLUMN BOARD $59.00

32K RAM EXPANDER $95.00

4- COMMODORE 64 COMPUTER $99.50

You pay only $199.50 when you order the power

ful 84K COMMODORE 64 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to

SAVE OVER $100 off soltware sale prices!! With

only $100 of savings applied, your net computer

cost is $99.50!!

SOFTWARE BONUS PACK $29.95

When you buy the Commodore 64 Computer

from Protecto Enterprizes you qualify to pur

chase ONE SOFTWARE BONUS PACK for a

special price of $29.95!! Normal price is $49.95

(40 programs on disk or 24 programs on 5 tapes).

*170K DISK DRIVE $159.00

You pay only $259.00 when you order the 170K

Disk Drive! LESS the value of the SPECIAL

SOFTWARE COUPON we pack with your disk

drive that allows you to SAVE OVER $100 off

software sale prices!! With only $100 of savings

applied, your net diskdrive cost is $159.00.

* TRACTION FRICTION PRINTER $109.00

You pay only $209.00 when you order the Com-

slar T'F deluxe line printer thai prints 8 1/2 x 11

full size, single sheet, roll or fan fold paper,

labels etc. 40, 66, 80, 132 columns. Impact dot

malrix, bi-directional. 80 CPS. LESS the value of

the SPECIAL SOFTWARE COUPON we pack

with your printer that allows you to SAVE OVER

$100 off software sale prices!! With only $100 of

savings applied your net printer cost is only

$109.00.

60 COLUMN BOARD $99.00

Now you program 80 COLUMNS on the screen

at one time! Convtrts your Commodore 64 to 80

COLUMNS when iou plug in the 80 COLUMN

EXPANSION BOARD!! List $199SALE $99

PLUS—you also can get an 80 COLUMN BOARD

WORD PROCESSOR with mail merge, terminal

emulatof, ELECTRONIC SPREAD SHEET. List

$59.00 SALE $24.95 if purchased with 80

COLUMN BOARD!! (Tape or Disk)

80 COLUMNS IN COLOR

EXECUTIVE WORD PROCESSOR $69.00

This EXECUTIVE WORD PROCESSOR is the

finest available tor the COMMODORE 64 com

puter! The ULTIMATE for PROFESSIONAL Word-

processing application! DISPLAYS 40 OR 80

COLUMNS IN COLOR or Black and While! Sim

ple to operate, powerful text editing with a 250

WORD DICTIONARY, complete cursor and in

sert/delete key controls line and paragraph inser

tion, automatic deletion, centering, margin set

tings and output lo all printers! Includes a

powerful mail merge. List $99.00 SALE $69.00.

20,000 WORD DICTIONARY - List $24.95 SALE

$19.95. EXECUTIVE DATA BASE ■ List $89.00

SALE S59.00. (Disk only).

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON

with every COMMODORE 64 COMPUTER-

DISK DRIVE-PRINTER-MONITOR we sell!

This coupon allows you to SAVE OVER

$100 OFF SALE PRICES! S200-$300 sav

ings are possible!! (example)

PROFESSIONAL SOFTWARE

COMMODORE 64

Moth

Executive Woto

Processor

Executive Data Base

20.000 Word Dictionary

Electronic Spreadsheet

Accounting Pack

Total 5 2

Word Processor

Tape

Disk

Total Teil 2.6

Word Processor

Tape

Disk

Total Label 2 6

Tape

Disk

Programmers

Helper (Disk]

Basic TutoMTape/Disk)

Typing Teactier

(Tape/OisK)

Sp;ile Designer (Disk)

Medicinemen |Tapel

WeatfierWar IKTapel

Professional Joy Slick

Ligni Pen

Dust Cover

Liil

199 00

J89 00

S2<S95

S89 00

S69 00

I69OO

S79 9S

M4 95

Sagoo

S24 95

129 95

IS9 00

129 95

S29 95

S1695

S19 95

S199S

S24 95

S39 95

S 8 95

Sail

S69 00

S59 00

J199S

J59OO

S49 00

J56 00

163 00

139 00

S42 00

J1S00

J23O0

S39 00

S24 95

124 95

$1495

J1795

11795

SI595

$1995

J 6 95

Coupor

J59 00

146 00

S14 95

146 00

132 00

S37O0

S42 00

S26 00

129 00

11200

J1500

J29 95

$1500

11500

110 00

112 00

S12 00

Si 100

116 95

(See oiner items m our catalog')

Write or call for

Sample SPECIAL SOFTWARE COUPON!

EXECUTIVE QUALITY

PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of business programs

for Commodore 64 Computers

Hem List "SALE

Inventory Management S99 00 159 00

Accounts Receivable S99 00 S59 00

Accounts Payable S99 00 S59 00

Payroll S99 00 J59 00

General Ledger 199 00 159 00

("COUPON PRICE 149.00)

VIC-20 COMPUTER $69.50

This 25K VIC-20 computer includes a lull size 66

key typewriter keyboard color and graphics keys,

upper/lower case, lull screen editor. 16K level II

microsoft basic, sound and music, real time

floating point decimal, self teaching book, con

nects to any TV. or mom lor1

40-80 COLUMN BOARD $59.00
Now you can get 40 OR 80 COLUMNS on your

TV. or monitor at one lime! No more running

out of line space lor programming and making

columns! Just plug in this Expansion Board and

you immediately convert your VIC-20 computer

to 40 OR 80 COLUMNS!1 List $129 SALE S59.00.

You can also get an 80 COLUMN BOARD WORD

PROCESSOR with mail merge, terminal emulat

or. ELECTRONIC SPREAD SHEET!! List $59.00.

SALE $24.95 if purchased with 80 COLUMN

BOARD1 (Tape or Disk).

32K RAM EXPANDER $95.00
This cartridge increases programming power

over S times!! Expands total memory to 57K

(57.000 bytes). Block switches are on outside of

cover! Has expansion port!! Lists for $199 (OUR

BEST BUY!)

60K MEMORY EXPANDER $49.00

Sixslot — Switch selectable — Reset button —

Ribbon cable — CARDCO. A must to get the

most out of your VIC-20 Computer!

8K RAM CARTRIDGE $39.00

Increases programming power 2 V2 times. Ex

pands total memory lo 33K (33,000 bytes).

Memory block switches are on outside of cover!

Includes FREE $16 95 game.

16K RAM CARTRIDGE $55.00

Increases programming power 4 times. Expands

total memory to 4IK (41.000 bytes). Memory

block switches are an outside cover! CARDCO

Includes FREE $29 95 adventure game!!

12" GREEN SCREEN MONITOR$99.00
Excellent quality GREEN PHOSPHOROUS

VIDEO MONITOR with antiglare. 1920 characters

(80 characters x 2i rows) Save your TV! a must

for 80 column word processors. PLUS $9.95 for

VIC 20 or Commodores'! Cable.

12" AMBER SCREEN MONITOR $119.00
Premium quality AMBER VIDEO MONITOR With

antiglare. (80 characters x 24 rows), exceptional

ly clear screen, faster scanning. PLUS $9.95 lor

VIC 20 or Commodore 64 Cable.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL ■ OVER 500 PROGRAMS • FREE CATALOGS

4dd $10.00 for shipping, handling and insurance. Illinois residents

please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Chech, Money Order or Personal Check. Allow 14 days

for delivery, 2 lo 7 days for phone orders, 1 day express mail! Canada

orders must be in U.S. dollars. VISA — MASTER CARD -COD

It

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERS)

COMMODORE64 COMPUTER AND SOFTWARE 
(more power than Applell.t halt tile price) 

$99.50 * 
• 170K DISK DRIVE $159.00 * 
• TRACTION FRICTION PRINTER $109.00 * 

• COMMODORE 64 COMPUTER 599.50 
You pay only $199.50 when you order the power­
ful 84K COMMODORE 64 COMPUTER! LESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows yOu 10 
SAVE OVER $100 011 software sale pricesl! With 
only $100 01 savings applied, your net computer 
cost Is$99.5O!! 

SOFTWARE BONUS PACK $29.95 
When you buy the Commodore 64 Computer 
fro'Tl Protecto Enterprizes you qualify 10 pur­
chase ONE SOFTWARE BONUS PACK lor a 
spEcia l price 01 $29.95!! Norma l price Is $49.95 
(40 programs on disk or 24 programs on Stapes). 

.. 170K DISK DRIVE $159.00 
YOu pay only 5259.00 when you order the 170K 
Oisk Drive! lESS the value of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that allows you to SAVE OVER $100 olf 
software sale prices!! Wit h only $100 01 savings 
appl ied, your net disk drive cos I is $1 59.00. 

,. TRACTION FRICTION PRINTER 5109.00 
You pay only 5209.00 when you order Ihe Com· 
star T/F deluxe l ine printer that prinls 8 112 x 11 
lull size. Single sheet, roll or fan fold paper. 
labels etc. 40, 66, 80, 132 columns. Impacl dOl 
matrix, bi·direclional, 80 CPS. LESS the value of 
the SPECIAL SOFTWARE COUPON we pack 
with your prin ter that allows you to SAVE OVER 
5100 off software sale prices!! W ith only 5100 0 1 
savings applied your net printer cost is only 
5109.00. 

80 COLUMN BOARD $99.00 
Now you program 80 COLUMNS on the screen 
alone lime! Convf'ns your Commodore 64 to 80 
COLUMNS when )'ou plug in the 80 COLUMN 
EXPANSION BOARD! ! Usl S199 SALE 599 
PLUS-you also ca'l gel an 80 COLUMN BOARD 
WORD PROCESSOR with mail merge. terminal 
emulator. ELECTRONIC SPREAD SHEET. list 
S59.00 SALE 524.95 if purchased with 80 
COLUMN BOARD!! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $69.00 

This EXECUTIVE WORO PROCESSOR is the 
f inest available lor the COMMODORE 64 com· 
puter! The ULTIMATE lor PROFESSIONAL Word· 
processing appl ication ! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and Wh ile! Sim· 
pie 10 operate, powerful texl ediling w ith a 250 
WORD DICTIONARY. complete cursor and In· 
sert/delete key controls line and paragraph inser· 
l ion, automatic deletion. centering, margin set· 
l ings and output 10 all printers! Inc ludes a 
powerful mail merge. List 599.00 SALE $69.00. 
20,000 WOAD DICTIONARY - List 524.95 SALE 
519.95. EXECUTIVE DATA BASE List 589.00 
SALE 559.00. (Disk only). 

SALE 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

SPECIAL SOFTWARE COUPON 

W. pack a SPECIAL SOFTWARE COUPON 
w ith every COMMODORE 64 C OMPUTER­

DISK DRIVE·PRINTER·MONITOR w e sell ! 
This coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! $200·$300 sav· 
ings are possible ! ! (ex ample) 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Hlml Us. So. c~ ... 
ElecullveWord 
ProceS50r . 9900 .. 900 559.00 

E_ecuhve D,u. e.se ... 00 55900 ... 00 
20.000 Word DICllonary 52495 51995 514 95 
EleClroniC Spreaasneel ... 00 55900 546.00 
Aceounlmg Pack .. 900 549 00 53200 
TOlal 52 
Word Processor 

Tape 56900 . 5600 53100 
Disk 51995 S6J00 542.00 

TOlal Te.12 6 
Wora Processor 

Tape 54495 "'00 52'6.00 
Disk "900 54200 . 2900 

TOlal label 2 6 
Tape 52495 51800 51200 
Disk 52995 52300 51500 

Programmers 
Helper (D ISkl $5900 53900 529 95 

BaSIC Tulor !Tapeo'D'skl S29 95 52495 S1500 
TYPing Teaener 

!Tapeo'O,skl S29 95 52495 11500 
SO;I!e DeSigner !O'Skl S1695 11495 51000 
MI!(lIe onemen lT.oel S1995 11195 51200 
Wea'fleI W.r " !Ta pel 51995 S11 95 51200 
P,o/esslonal Joy Slick $1495 S1 595 511 00 
L'gnl Pen 53995 51995 51 695 
Ous' Co_er 5 895 5 695 • • 50 

ISf'e Olher, /em s In OUI eala /og'l 
Write or call for 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE OUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac of bus iness prog rams 

for Commodo re 64 C ompulers 
lIem 
Inventory Managemenl 
AecounlS AeC~lIvab l e 
Accounts Payable 
PayrOll 
General leager 
('COUPON PRICE S49.00) 

Lis. 
.9900 
. 9900 
. 9900 
. 9900 
599.00 

'SALE 
55900 
55900 
559 00 
55900 
559.00 

VIC·20 
(a ro.1 comput~r .t tho price at • toy) 

S69.50 

• 40·80 COLUMN BOARD $59.00 
• 32K RAM EXPANDER $95.00 

VIC·20 COMPUTER $69.50 
Th is 25K VIC·20 computer inc ludes a lull size 66 
key typewriter keyboard color and graphics keys. 
upperllower case. lull screen editor, 16K lever II 
microsoft basic. sound and music. real lime 
floating point declmat. sell teaCh ing book. con. 
neCIS 10 any T.V. or monllor ! 

4().80 COLUMN BOARD $59.00 
Now you can get 40 OR 80 COLUMNS on yaur 
T.V. or monilor alone time! No more running 
out 01 tine space for prog lamming and making 
columns! Just plug in thiS ExpanSion Boald and 
you immediately convert your VIC·20 computer 
to 40 OR 80 COLUMNS! ! list 5129. SALE 559.00. 
YOu can atso get an 80 COLUMN BOARD WORD 
PROCESSOR with mail merge. lerminal emula t· 
or. ELECTRONIC SPREAD SHEET!! list 559.00. 
SALE 524.95 if purChased wi th 80 COLUMN 
BOARD! (Tape or Disk) . 

32K RAM EXPANDER $95.00 
ThiS cartfld ge increases prog ramming power 
over 8 times! ! Expands total memory 10 57K 
(57.000 bytes). Block switches are on outside 01 
cover! Has expansion port !! lisls lor $199 (OUR 
BEST BU Y!) 

60K MEMORY EXPANDER 549.00 
SIxslol - SwitCh selectable - Reset button _ 
Ribbon cable - CARDCO. A must to get the 
mOS I out of your VIC·20 Computer! 

8K RAM CARTRIDGE 539.00 
Increases programming power 2 112 l imes. E_· 
pands tOlal memory to 33K (33.000 bytes). 
Memory block swtlches are on outside 01 cover! 
Includes FREE S 16.95 game. 

16K RAM CARTRIDGE $55.00 
Inc rea ses programmmg power 4 times. Expands 
tota l memory to 41K (41.000 byles). Memory 
blOCk SW i tches are an oulside cover! CARDCO 
Inctudes FREE 529.95 acventure game!! 

12 " GREEN SCREEN MONITOR 599.00 
Ex cellent Quality GREEN PHOSPHOROUS 
VIDEO MONtTOR with ant iglare. 1920 characters 
(80 charac ters x 24 rows). Save your TV! a mus t 
for 80 column word processors. PLUS 59.95 lor 
VIC 20 or Commodore 64 Cab le. 

12 " AMBER SCREEN MONITOR $119.00 
Premium Qua li ty AMBER VIDEO MONITOR With 
an tiglare, (80 characters x 24 rows). exceptional· 
ly clea r screen. lasler scann ing. PLUS 59.95 lor 
VIC 20 Or Commodore 64 Cable . 

• LOWEST PRICES· 15 DAY FREE TRIAL· 90 DAY FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A .• ONE DA Y EX PRESS MAIL· OVER 500 PROGRAMS · FREE CATALOGS 

I &.dd 510.00 for shipping, handling and insurance. Ill inois residents 
I ,)Iease add 6% tax. Add S20.00 lor CANADA, PUERTO RICO, HAWAII 
l arders. WE DO NOT EXPORT TO OTHER COUNTRIES. 
I Enclose Cashiers Chec1<, Money Order or Personal Check. Allow 14 days 
I for delivery, 2 to 7 days lor phone orders, 1 day express mall ! Canada 

~r~~~~~i:U~~O~~._~S~= ~~~E~r:...A~~-_C~~ ___ _ 

PROTECTO 
EN TE R PR I Z E 5 IWElOVEOURCUSTOMER" 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



FANTASTIC

PRINTER

SALE

as

low

as

$
14900

15 Day Free Trial - 180 Day Immediate Replacement Warranty

80 COLUMN THERMAL PRINTER — 60 CPS
Bi-directional, dot matrix, prints 8V letter size paper, full 80 columns, high

resolution graphics, dot bit addressable, special symbols and true decenders!

(Centronics parallel interface)

80 COLUMN TRACTOR-FRICTION PRINTER — 80 CPS
Bi-directional, dot matrix, impact, prints single sheets, continuous feed paper,

adjustable columns, 40 to 132 characters! Roll paper adapter $32.95.

Centronics parallel interface)

PREMIUM QUALITY 10" CARRIAGE T/F PRINTER — 120 CPS
Bi-directional, impact, 9x9 dot matrix with double strike for 18 x 18 dot matrix.

High resolution bit image (120 x 144 dot matrix) underlining back spacing, left and

right margin settings, true lower decenders, with super and sub scripts. Prints

standard, italic, block graphics, special characters, plus 24 of user definable

characters and much more!! Prints single sheets, continuous feed and roll paper!

(Centronics parallel interface)

PREMIUM QUALITY 15V CARRIAGE PRINTER — 120 CPS
Has all the features of the Premium Quality 10" Carnage T/F Printer above plus a

15V carriage and more powerful electronic components to handle large business

forms! (Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY T/F

10" PRINTER — 160 CPS
Save printing time with these plus features: 160 CPS speed, 100% duty cycle, 8K

buffer diverse character fonts special symbols and true decenders, vertical and

horizontal tabs. This is Red Hot Efficiency!!! (Serial or Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY

T/F 15%" PRINTER — 160 CPS
Has all the features of the 10" Carriage high speed printer plus a 15V carriage and

more powerful electronics to handle larger business forms! (Serial or Centronics

parallel interface)

PARALLEL PRINTER INTERFACES: (IN STOCK)
• For VIC-20 and COMMODORE 64 $49 00
• For all APPLE COMPUTERS $69^00
• For ATARI 400 and 800 COMPUTERS $79^00

NOTE: Other printer interfaces are available at computer stores!

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT
CANADA.

Enclose Cashiers Check, Money Order or Personal Check. Allow
14 days for delivery, 2 to 7 days for phone orders, 1 day express
mail! Canada orders must be m U.S. dollars. We accept Visa
and MasterCard We ship COD

LIST

$199

$399

$499

SALE

$149

$209

$289

$599

$699

$799

$379

$499

$599

iWE LOVfc OUR CUSTOMERS!EIMTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3127382-5244 to order

FANTASTIC 
PRINTER 

SALE 
as 
low 
as 

• 15 Day Free Trial - 180 Day Immediate Replacement Warranty 

80 COLUMN THERMAL PRINTER - 60 CPS 
Bi·directional, dot matrix, prints 8'h" letter size paper, full 80 col umns, high 
resolution graphics, dot bit addressable, special symbols and true decenders! 
(Centronics parallel interface) 

80 COLUMN TRACTOR·FRICTION PRINTER - 80 CPS 
Bi·directional, dot matri x, impact, prints si ngle s heet~, con tinu ous feed paper, 
adjustable columns, 40 to 132 characters! Ro ll paper adapter $32.95. 
Centron ics parallel interface) 

PREMIUM QUALITY 10 " CARRIAGE T/F PRINTER - 120 CPS 
Bi·directional, impact, 9 x 9 dot matrix wi th double strike for 18 x 18 dot matrix . 
High resolution bit image (120 x 144 dot matrix) underlin ing back spaCing, left and 
righ t margin setti ngs, true lower decenders, with super and sub sc ript s. Prints 
standard, italiC, block graphics, special characters, plus 24 of user def inable 
characters and much more!! Prints si ngle sheets, continuous feed and roll paper! 
(Centronics paralle l interface) 

PREMIUM QUALITY 15'h" CARRIAGE PRINTER - 120 CPS 
Has all the features of the Premium Quality 10" Carriage TfF Printer above plus a 
15V:z" carr iage and more powerful elec tronic components to handle large bu siness 
forms! ( Centroni cs parallel interface) 

HIGH SPEED PREMIUM QUALITY T/F 
10" PRINTER - 160 CPS 
Save printing time with these plus features: 160 CPS speed, 100% duty cyc le, 8K 
buffer diverse character fonts specia l symbols and true decenders, vertical and 
horizontal tabs. Thi s is Red Hot Efficiency'!! (Serial or Centronics parallel interface) 

HIGH SPEED PREMIUM QUALITY 
T/F 15%" PRINTER - 160 CPS 
Has all the features of the 10" Carriage high speed printer plus a 15'h" carriage and 
more powerful electron ics to handle larger business forms! (Serial or Centronics 
parallel interface) 

PARALLEL PRINTER INTERFACES: (IN STOCK) 
• For VIC·20 and COMMODORE 64 $49.00 
• For all APPLE COMPUTERS S69.00 
• For ATARI 400 and 800 COMPUTERS 579.00 

.NOTE: Other printer interlaces are available at computer stores! 

LIST 
$199 

$399 

SALE 
$149 

$209 

$499 $289 

$599 $379 

$699 $499 

$799 $599 

e 
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT 
CANADA. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 
14 ~ays for delivery, 2 to 7 days for phone orders , 1 day express 
mal l! Canada orders must be In U.S. dollars. We accept Visa 
and MasterCard . We ship C 0 .0 . 

PROTECTO 
EN TE R PRIZ E S ,WELDv'DuOCUSlOM, O" 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



The Timex/Sinclair 2068
John Krause, Assistant Technical Editor

The Timex/Sinclair 2068 offers 72K of internal memory, eight colors, and sound.

The Timex/Sinclair 2068 is the

latest addition to the Timex line

of home computers. Retailing

for $199.95, the 2068 features

72K of internal memory, eight

colors, and sound, making it the

most powerful Timex computer

yet. The 72K is achieved through

the use of bank switching and

consists of 24K of ROM and 48K

of RAM, of which about 38K is

available for BASIC programs.

The 2068 comes with three pro

grams on cassette tape so you

can put the computer to good

use immediately if you have a

suitable tape recorder.

The keyboard is full size

and has 42 keys arranged in the

familiar QWERTY layout. Timex

describes the keys as being "full-

travel," but they feel more like

those on a calculator. They click

into position when pressed and

snap back when released. Each

time a key is pressed, a faint

sound can be heard from the

internal speaker. This enables

you to type without having to

look up at the screen to verify

that each keystroke was entered.

All keys repeat when held down.

And small raised dots on the F
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and J keys make it easier for

touch-typists to find the home

keys.

To the right of the keyboard

is a cartridge port. Timex sells

ready-to-run programs on car

tridge which you use by simply

opening the cartridge door and

inserting the cartridge in the

slot. Two joystick ports are avail

able—one on the right side of

the computer and one on the

left. Both are standard Atari-style

ports, compatible with a wide

variety of joysticks. Located in

the back of the computer are

ports for connecting a tape re

corder and a television or moni

tor, as well as a port for peripher

als such as a printer or modem.

Using The Keyboard

As Timex admits in the manual,

the keyboard may seem hope

lessly complicated at first. Most

of the keys have five or more

different functions. The reason

for so many functions is that the

2068, like all Timex computers,

uses one-key BASIC commands.

On most other computers, if you

want the PRINT command, for

example, you would type the

letters P-R-I-N-T. But on the

2068, all you do is hit the P key.

(It's not always that simple, as

we'll see in a moment.) Since

there are more BASIC commands

than keys, each key must serve

more than one function. Which

function the computer uses de

pends on which shift key is

pressed, if any, and which mode

the computer is in at the time.

Five modes are available:

keyword, letter, extended, capi

tal, and graphic. The current

mode is indicated on the screen

by the cursor, which displays

the initial of the mode—either

K, L, E, C, or G. The extended,

capital, and graphic modes can

be switched in and out using

keyboard commands. The key

word and letter modes are chosen

automatically by the computer

depending on which would be

correct for the particular situation.

Let's examine all the differ

ent functions available via the P

key. To get a lowercase P, you

press the P key when in letter

mode. To get a capital P, press P

when in capital mode, or press

CAPS SHIFT-P while in letter

mode. To get the PRINT com

mand, press P while in keyword

mode. The quotation mark is

chosen by pressing SYMBOL

SHIFT-P while in either

keyword, letter, or capital mode.

To get TAB, you press P when in

extended mode. To choose

RESET, press SYMBOL SHIFT-P

while in extended mode. The

same general procedure applies

to the other letter keys. This

keyboard might be difficult to

learn, but it's not difficult to use

once you get used to it.

Two-Par! Screen

The screen can display 24 lines

with 32 characters each and is

divided into two parts. The top

part, normally 22 lines, is used

for program output and listings.

The bottom two lines are for

entering commands and pro

gram lines, and also for dis

playing error messages by the

computer. When you type in a

The TimeX/Sinclair 2068 
John Krause, Assistant Technical Editor 

._--==--=-::--
--::=:=...----
~:~~~~5.~-

§1ffi .. ~=-:-' 
i~~:~_:::~~ ~FJ;, . 

-=---:.:...:.:-.--:-- 0_- --. _~~-_::.-~.'!"'m-I-·-:- _:-.-;:t-:!._",,'-.-=.i:' ~~-:7:¥r~~';'~:'-: ~_-
The Timex/Sinclair 2068 offers 12K of inlemal memory, eighl colors, nlld sound. 

The Timex/Sinclair 2068 is the 
latest addition to the Timex line 
of home computers. Retailing 
for $199.95, the 2068 features 
72K of internal memory, eight 
colors, and sound, making it the 
most powerful Timex computer 
yet. The 72K is achieved through 
the use of bank switching and 
consists of 24K of ROM and 48K 
of RAM, of which about 38K is 
available for BASIC programs. 
The 2068 comes with three pro­
grams on cassette tape so you 
can put the computer to good 
use immediately if you have a 
suitable tape recorder. 

The keyboard is full size 
and has 42 keys arranged in the 
familiar QWERTY layout. Timex 
describes the keys as being "full­
travel," but they feel more like 
those on a calculator. They click 
into position when pressed and 
snap back when released. Each 
time a key is pressed, a faint 
sound can be heard from-the 
internal speaker. This enables 
you to type without having to 
look up at the screen to verify 
that each keystroke was entered. 
All keys repeat when held down. 
And small raised dots on the F 
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and J keys make it easier for 
touch-typists to find the home 
keys. 

To the right of the keyboard 
is a cartridge port. Timex sells 
ready-to-run programs on car­
tridge which you use by simply 
opening the cartridge door and 
inserting the cartridge in the 
slot. Two joystick ports are avail· 
able-one on the right side of 
the computer and one on the 
left. Both are standard Atari-style 
ports, compatible with a wide 
variety of joysticks. Located in 
the back of the computer are 
ports for connecting a tape re­
corder and a television or moni­
tor, as well as a port for peripher­
als such as a printer or modem. 

Using The Keyboard 
As Timex admits in the manual, 
the keyboard may seem hope­
lessly complicated at first. Most 
of the keys have five or more 
different functions. The reason 
for so many functions is that the 
2068, like all Timex computers, 
uses one-key BASIC commands. 
On most other computers, if you 
want the PRINT command, for 
example, you would type the 

letters P-R-I-N-T. But on the 
2068, all you do is hit the P key. 
(It's not always that simple, as 
we'll see in a moment.) Since 
there are more BASIC commands 
than keys, each key must serve 
more than. one function. Which 
function the computer uses de­
pends on which shift key is 
pressed, if any, and which mode 
the computer is in at the time. 

Five modes are available: 
keyword, letter, extended, capi­
tal, and graphic. The current 
mode is indicated on the screen 
by the cursor, which displays 
the initial of the mod~ither 
K, L, E, C, or G. The extended, 
capital, and graphic modes can 
be switched in and out using 
keyboard commands. The key­
word and letter modes are chosen 
automatically by the computer 
depending on which would be 
correct for the particular situation. 

Let's examine all the differ­
ent functions available via the P 
key. To get a lowercase P, you 
press the P key when in letter 
mode. To get a capital P, press P 
when in capita l mode, or press 
CAPS-SHIFT-P while in letter 
mode. To get the PRINT com­
mand, press P while in keyword 
mode. The quotation mark is 
chosen by pressing SYMBOL 
SHIFT-P while in either 
keyword, letter, or capital mode. 
To get TAB, you press P when in 
extended mode. To choose 
RESET, press SYMBOL SHIFT-P 
while in extended mode. The 
same general procedure applies 
to the other letter keys. This 
keyboard might be difficult to 
learn, but it's not difficult to use 
once you get used to it. 

Two-Part Screen 
The screen can display 24 lines 
with 32 characters each and is 
divided into two parts. The top 
part, normally 22 lines, is used 
for program output and listings. 
The bottom two lines are for 
entering commands and pro­
gram lines, and also for dis­
playing error messages by the 
computer. When you type in a 



program, each step is entered in

the bottom part and is added to

the listing above when ENTER is

pressed. You can change any

program step by moving an

arrow to the step, using the up-

arrow and down-arrow keys,

and pressing EDIT. The step will

appear in the bottom part, al

lowing you to insert or delete

characters and then replace the

step by pressing ENTER.

Several Graphics Modes

Characters can appear on the

screen in many forms. Each

character position has six param

eters: PAPER, INK, FLASH,

BRIGHT, INVERSE, and OVER.

INK sets the character color and

PAPER sets the background

color. The available colors are

blue, red, magenta, green, cyan,

yellow, white, and black. The

border color can also be changed

using the BORDER command.

INVERSE reverses the colors of

INK and PAPER to print inverse

characters. FLASH causes char

acters to flash by rapidly switch

ing INVERSE on and off.

BRIGHT makes characters ap

pear brighter for emphasis.

OVER allows you to create spe

cial characters by overstriking

one character with another, as

on a typewriter. For example,

you could underline a letter by

printing over it with the under

line character.

Eight graphics characters

are available from graphic mode.

Eight more can be obtained by

using the inverse of these char

acters. You can also create your

own graphics characters and

store them "under" the letter

keys A-U. Most computers give

you the ability to define your

own characters, but the proce

dure is not easy and usually re

quires sacrificing other charac

ters. On the 2068, however, it's

a breeze. Each character consists

of an 8-by-8 matrix of pixels.

Each pixel can show either the

INK color or the PAPER color.

Think of the INK color as a 1 and

the PAPER color as a 0. Each

row of eight pixels is defined

High-resolution graphics is available on

the 2068.

separately. To define the top

row of pixels for a character

stored "under" the E key, for

example, you would type

POKE USR "e", BIN 01001100

The other seven rows are simi

larly defined. Then if you press

the E key while in graphic mode,

you'll get your character. It's

that easy. Moreover, you don't

have to sacrifice any of the nor

mal characters.

One of the best features of

the 2068 is its high-resolution

graphics capability. The screen

is 256 pixels wide and 192 pixels

high. Three commands are avail

able for drawing in high resolu

tion. The PLOT command puts a

dot at a specified place on the

screen. DRAW draws a line and

CIRCLE draws a circle or arc.

Simple Or Complex
The 2068 has both simple and

complex ways of creating

sounds. If all you need is a simple

beep, you can use the BEEP com

mand followed by two numbers

representing the pitch, which

has a range of ten octaves, and

the duration of the note. For

more complex sounds, you use

the SOUND command. It allows

you to play up to three notes at

once and produce special effects.

Consequently, it is also more

difficult to use.

The SOUND command is

followed by up to 15 pairs of

numbers. Each pair specifies a

number to be stored in one of 15

registers within the sound syn

thesizer chip. These registers

control the pitch (eight octaves),

duration, and volume of up to

three voices or channels. Each

channel can play either a tone or

a noise waveform. The envelope

of the sound can be changed by

specifying the rate of attack (in

creasing volume), and decay

(decreasing volume). You can

play the envelope once or make

it repeat automatically.

With all these features, you

can create a wide variety of

sounds. But it's a shame that

these sounds must be heard

through the small internal

speaker. It would have been

better to have an audio output to

give you the option of using

your monitor's speaker or an

audio system. This would give

higher quality sound and better

volume control.

Included Software

Like all Timex computers, the

2068 has the ability to use a con

ventional tape recorder for load

ing and storing programs. Using

an ordinary tape recorder has its

drawbacks, however. The vol

ume level must be set just right

or the program will not load

properly. Fortunately, the same

volume level works for all pro

grams, so you should have to

adjust the volume only once. If

you do not already own a cassette

recorder, you can purchase the

Timex/Sindair 2020 Computer

Program Recorder. It is designed

especially for use with Timex/

Sinclair computers and can also

be used as a conventional tape

recorder for speech or music.

The first program is Key

board Tutorial. It summarizes

the material covered in the man

ual to familiarize you with the

keyboard. It also demonstrates

the sound and graphics capabili

ties of the 2068. As each key is^

introduced, a picture of the

keyboard is drawn, using high-

resolution graphics accompanied

by sound effects. The appropri

ate key flashes, allowing the

user to find its exact location on

the keyboard. At the end of the

tutorial is a practice session to

test your ability to use the

keyboard.

program, each step is entered in 
the bottom part and is added to 
the listing above when ENTER is 
pressed. You can change any 
program step by moving an 
arrow to the step, using the up­
arrow and down-arrow keys, 
and pressing EDIT. The step will 
appear in the bottom part, al­
lowing you to insert or delete 
characters and then replace the 
step by pressing ENTER. 

Several Graphics Modes 
Characters can appear on the 
screen in many forms. Each 
character position has six param­
eters: PAPER, INK, FLASH, 
BRIGHT, INVERSE, and OVER. 
INK sets the character color and 
PAPER sets the background 
color. The available colors are 
blue, red, magenta, green, cyan, 
yellow, white, and black. The 
border color can also be changed 

. using the BORDER command . 
INVERSE reverses the colors of 
INK and PAPER to print inverse 
characters. FLASH causes char­
acters to flash by rapidly switch­
ing INVERSE on and off. 
BRIGHT makes characters ap­
pear brighter for emphasis. 
OVER allows you to crea te spe­
cial characters by overstriking 
one character with another, as 
on a typewriter. For example, 
you could underline a letter by 
printing over it with the under­
line character. 

Eight graphks characters 
are available from graphic mode. 
Eight more can be obtained by 
using the inverse of these char­
acters. You can also create )rour 
own graphks characters and 
store them "under" the letter 
keys A-U. Most computers give 
you the ability to define your 
own characters, but the proce­
dure is not easy and usually re­
quires sacrificing other charac­
ters. On the 2068, however, it's 
a breeze. Each character consists 
of an 8-by-8 matrix of pixels. 
Each pixel can show either the 
INK color or the PAPER color. 
Think of the INK color as a 1 and 
the PAPER color as a O. Each 
row of eight pixels is defined 

Higl,-resoilitioll graphics is available 011 

the 2068. 

separately. To define the top 
row of pixels for a character 
stored "under" the E key, for 
example, you would type 

POKE USR "e", BIN 01001100 

The other seven rows are simi­
larly defined. Then if you press 
the E key while in graphk mode, 
you'll get your character. It's 
that easy. Moreover, you don't 
have to sacrifice any of the nor­
mal characters. 

One of the best features of 
the 2068 is its high-resolution 
graphics capability. The screen 
is 256 pixels wide and 192 pixels 
high . Three commands are avail­
able for drawing in high resolu­
tion. The PLOT command puts a 
dot at a specified place on the 
screen. DRAW draws a line and 
CIRCLE draws a circle or arc. 

Simple Or Complex 
The 2068 has both simple and 
complex ways of creating 
sounds. If all you need is a simple 
beep, you can use the BEEP com­
mand followed by two numbers 
representing the pitch, which 
has a range of ten octaves, and 
the duration of the note. For 
more complex sounds, you use 
the SOUND command. It allows 
you to play up to three notes at 
once and produce special effects. 
Consequently, it is also more 
difficult to use . 

The SOUND command is 
followed by up to 15 pairs of 
numbers. Each pair specifies a 
number to be stored in one of 15 
registers within the sound syn­
thesizer chip. These registers 
control the pitch (eight octaves), 
duration, and volume of up to 

three voices or channels. Each 
channel can play either a tone or 
a noise waveform. The eflvelope 
of the sound can be changed by 
specifying the rate of attack (in­
creasing volume), and decay 
(decreasing volume). You can 
play the envelope once or make 
it repeat automatically. 

With all these features, you 
can create a wide variety of 
sounds. But it's a shame that 
these sounds must be heard 

. through the small internal 
speaker. It would have been 
better to have an audio output to 
give you the option of using 
your monitor's speaker or an 
audio system. This would give 
higher quality sound and better 
volume control. 

Included Software 
Like all Timex computers, the 
2068 has the ability to use a con­
ventional tape recorder for load­
ing and storing programs. Using 
an ordinary tape recorder has its 
drawbacks, however. The vol­
ume level must be set just right 
or the program will not load 
properly. Fortunately, the same 
volume level works for all pro­
grams, so you should have to 
adjust the volume only once. If 
you do not already own a cassette 
recorder, you can purchase the 
Timex!Sinclair 2020 Computer 
Program Recorder. It is designed 
especially for use with Timex! 
Sinclair computers and can also 
be used as a conventional tape 
recorder for speech or music. 

The first program is Key­
board Tutorial. It summarizes 
the material covered in the man­
ual to familiarize you with the 
keyboard. It also demonstrates 
the sound and graphics capabili­
ties of the 2068. As each key is· 
introduced, a picture of the 
keyboard is drawn, using high­
resolution graphks accompanied 
by sound effects. The appropri­
ate key flashes, allowing the 
user to find its exact location on 
the keyboard. At the end of the 
tutorial is a practice session to 
test your ability to use the 
keyboard. 
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Missing Key
The Key you've looked

for, but wasn't there.

After programming for hours you press KIN for

a final check of your work - the computer locks up.

Nothing appears on the screen. You press RUN/STOP

...nothing- you press RESTORE...nothing - you look

for the missing key hut it isn't there. Now you don't

have to turn off your computer and lose hours of work.

Add the Missing Key:

Press this kev mid the computer resets itself

from any kind of lock-up. s

• l.niid and run the program included with the
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The second program is

Turtle Graphics. It lets you draw

high-resolution pictures by guid

ing a "turtle" around on the

screen. By typing commands

from the keyboard you can tell

the turtle to move forward so

many pixels and turn left or right

so many degrees. As the turtle

moves, it leaves behind a trail.

The power of Turtle Graphics is

its ability to repeat a sequence of

commands many times to create

interesting patterns on the screen.

The third program is Home

Accounting, which helps you

keep track of your household

budget or business records. You

enter your budget and actual

amount spent for each month,

and the computer calculates the

difference. You can display a bar

graph of each month's budget

versus your actual expenses.

Timex seems to realize the

importance of software. They

promise to have a "plentiful"

supply of programs ranging in

price from $9.95 to $19.95 on

cassette, $12.95 to $29.95 on car

tridge. Cassette programs de

veloped for the ZX Spectrum

can also be used on the 2068.

Documentation

The 290-page User Manual ex

plains all the features of the 2068

well. Part I introduces the major

features and assumes the user

has no computer experience. It

also explains how to load pro

grams on tape cassettes so the

included software can be used

right away. For those who want

to write their own programs,

Part II provides an introduction

to programming in T/S 2068

BASIC. It covers the use of vari

ables, arrays, arithmetic func

tions, subroutines, and the con

cepts of looping and branching.

Part HI describes more advanced

features to allow the experienced

computer user to get the most

from the computer. Such fea

tures include user-defined

graphics, input and output, and

music and sound effects.

The appendices go into de-

122 COMPUTE! March 19B4

tail about the memory configura

tion and briefly mention several

"enhanced display modes,"

including a 64-character wide

screen, a dual screen mode, and

an extended color mode. Exactly

how these modes are used is not

clear, but they are discussed in

more detail in the T/S 2068 Ad

vanced Programming Concepts

Manual.

Throughout the manual

there are illustrations showing

exactly which keys to press and

roughly what should appear on

the screen. Beginners will enjoy

the cartoons, featuring an old

woman and her cat, which have

nothing to do with the computer,

but help make the computer less

intimidating.

Besides a tape recorder, you

can add two more peripherals.

The 2068 is compatible with the

Timex/Sinclair 2040 Thermal

Printer used by the TS1500 and

TS1000 computers. It prints

graphics and text and retails for

$99.95. A modem is also available

to provide access to data banks

and telecommunications ser

vices. Special programs for use

with the modem provide home

shopping and banking capabil

ities. Other peripherals will be

announced, including bulk stor

age devices. Peripherals are con

nected to the expansion port,

which can accept only two at a

time.

In terms of memory,

graphics, and sound, the Timex/

Sinclair 2068 is an impressive

entry into the under $200 market.

And, where some other com

puters require that you spend an

additional $60 to $70 for a cassette

recorder, you can use any player

with the 2068. Furthermore, the

included software enables you

to use the computer immediately,

without spending another cent.

Timex/Sinclair 2068 Personal Color

Computer

Timex Computer Corporation

Waterbury, CT 06720

(203) 573-5000

$199.95 ©

Snake Byte For VIC, 64, Apple,

And Atari Tony Roberts, Assistant Managing Editor

Since the advent of microcom

puters, snake games have been

a mainstay of the menu of avail

able entertainment software.

Generally, snake games are

simple, yet they have the power

to charm and challenge.

One of my favorite games in

this genre is Cleanup, which was

programmed years ago for the

TRS-80 Model I. Despite its lack

of color, sound, or sophisticated

graphics, Cleanup remains one of

the most frequently played pro

grams in my game collection.

A more modern program of

the same ilk is Snake Byte from

Sirius Software. This program

takes the same captivating idea,

mixes in color and sound, a

number of screens, and a time

factor, and the result is a game

I'll play again and again.

Gobbling Up Apples
The object of Snake Byte is to

guide your snake to the apples

that appear on the screen.

Gobble up an apple, and another

appears. Your snake also grows

longer. Gobble up ten apples

without hitting a wall or any

part of your own ever-growing

body, and a door to the next

level opens. Thread your way

through the door and you start

over again, this time on a more

complicated screen. As you

move from level to level, the

obstacles become more difficult.

As you play, bars on each

side of the display inch toward

the top of the screen. Should

they complete their journey be

fore you've eaten an apple, you

are penalized: Three more apples

are added to the total you must

The second program is 
Turtle Graphics. It lets you draw 
high-resolution pictures by guid­
ing a "turtle" around on the 
screen. By typing commands 
from the keyboard you can teU 
the turtle to move forward so 
many pixels and tum left or right 
so many degrees. As the turtle 
moves, it leaves behind a trail. 
The power of Turtle Graphics is 
its ability to repeat a sequence of 
commands many times to create 
interesting patterns on the screen . 

The third program is Home 
Accounting, which helps you 
keep track of your household 
budget or business records. You 
enter your budget and actual 
amount spent for each month, 
and the computer calculates the 
difference. You can display a bar 
graph of each month's budget 
versus your actual expenses. 

Timex seems to realize the 
importance of software. They 
promise to have a "plentiful" 
supply of programs ranging in 
price from $9.95 to $19.95 on 
cassette, $12.95 to $29.95 on car­
tridge. Cassette programs de­
veloped for the ZX Spectrum 
can also be used on the 2068. 

Documentation 
The 290-page User Manual ex­
plains aU the fea tures of the 2068 
weU. Part I introduces the major 
features and assumes the user 
has no computer experience. It 
also explains how to load pro­
grams on tape casse ttes so the 
included software can be used 
right away. For those who want 
to write their own programs, 
Part II provides an introduction 
to programming in TIS 2068 
BASIC. It covers the use of vari­
ables, arrays, arithmetic func­
tions, subroutines, and the con­
cepts of looping and branching. 
Part III describes more advanced 
features to allow the experienced 
computer user to get the most 
from the computer. Such fea­
tures include user-defined 
graphics, input and output, and 
music and sound effects. 

The appendices go into de-
122 COMPUn! March 1984 

tail about the memory configura­
tion and briefly mention several 
"enhanced display modes," 
including a 64-character wide 
screen, a dual screen mode, and 
an extended color mode. Exactly 
how these modes are used is not 
clear, but they are discussed in 
more detail in the TIS 2068 Ad­
vanced Programming Concepts 
Manual. 

Throughout the manual 
there are illustrations showing 
exactly which keys to press and 
roughly what should appear on 
the screen. Beginners will enjoy 
the cartoons, featuring an old 
woman and her cat, which have 
nothing to do with the computer, 
but help make the computer less 
intimidating. 

Besides a tape recorder, you 
can add two more peripherals. 
The 2068 is compatible with the 
TimeX/Sinclair 2040 Thermal 
Printer used by the TS1500 and 
TS1000 computers. It prints 
graphics and text and retails for 
$99.95. A modem is also available 

to provide access to data banks 
and telecommunications ser­
vices. Special programs for use 
with the modem provide home 
shopping and banking capabil­
ities. Other peripherals will be 
announced, including bulk stor­
age devices . Peripherals are con­
nected to the expansion port, 
which can accept only two at a 
time. 

In terms of memory, 
graphics, and sound, the Timex/ 
Sinclair 2068 is an impressive 
entry into the under $200 market. 
And, where some other com­
puters require that you spend an 
additional $60 to $70 for a cassette 
recorder, you can use any player 
with the 2068. Furthermore, the 
included software enables you 
to use the computer immediately, 
without spending another cent. 
Timex/Sinclair 2068 Personal Color 

Computer 
Timex Computer Corporation 
Waterbury, CT 06720 
(203) 573-5000 
$199.95 © 

Snake Byte For VIC, 64, Apple, 
And Atari Tony Roberts, Assistant Managing Editor 

Since the advent of microcom- Gobbling Up Apples 
puters, snake games have been The object of Snake Byte is to 
a mainstay of the menu of avail- guide your snake to the apples 
able entertainment software. that appear on the screen. 
Generally, snake games are Gobble up an apple, and another 
simple, yet they have the power appears . Your snake also grows 
to charm and challenge. longer. Gobble up ten apples 

One of my favorite games in without hitting a wall or any 
this genre is Cleanup, which was part of your own ever-growing 
programmed years ago for the body, and a door to the next 
TRS-80 Modell. Despite its lack level opens. Thread your way 
of color, sound, or sophisticated through the door and you start 
graphics, Cleanup remains one of over again, this time on a more 
the most frequently played pro- . complicated screen. As you 
grams in my game collection. move from level to level, the 

A more modern program of obstacles become more difficult. 
the same ilk is Snake Byte from As you play, bars on each 
Sirius Software. This program side of the display inch toward 
takes the same captivating idea, the top of the screen. Should 
mixes in color and sound, a they complete their journey be-
number of screens, and a time fore you've eaten an apple, you 
factor, and the result is a game are penalized: Three more apples 
I'll play again and again. are added to the total you must 
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Make Your First Impression Your Best

Finally... Computer Paper

Produits delivered to your doorstep

STOCK TAB

COMPUTER

PAPER

$2985* $2485

9%"x11"2Olb. Laser Cut

Case of 2,500

Plus Sales Tax Plus UPS

91/2"X11" 181b.

reg. Bond

Case of 3,000

UNHEARD OF

PRICES ON:

Maxell Diskettes $21.50 per box
of 10, singlesided, double density.

Avery Labels

Letterheads/Envelopes

Ribbons/Print Wheels

Business Forms/Checks

2% discount lor members of
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To Beat Our Prices

CALL TOLL-FREE
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IF ORDERED BY 2 PM
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PAPER CORP.

15445 Ventura Blvd. P.O. Box 5973-372

Sherman Oaks, CA 91413

"The finest name in paper and business forms"
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o

o

o

o

o

-The Most Intelligent and Elegant Printer- If you want a printer

that not only does what it is told, but REMEMBERS what it was

told, then the GP-250X Graphic Printer is for you.
* Double width and or double height character printing is standard. (Enlargement interpolation)

* Programmed printing (80 bytes of program memory), full dot addressable graphics printing, repetitive graphics data
printing, all standard. CABLE INCLUDED

* 64 user definable characters (384 bytes) may be stored in the printer's memory. _ Full 2 year warranty.

* Print position is addressable in character or dot units (positioning control).

* Intermixed printing of all print modes within a line is possible.

* Linefeed spacing is software selectable.

* RS-232C serial and Centronics compatible parallel interfaces are standard.

* Number of linefeeds per LF command is selectable.

* Paper empty function and buzzerare standard.

* Space between characters is selectable.
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COMMODORE-64 IBM PCJR IBM PC
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$299.95!!
ADD: SSOOshippngfconi. USA},

S35 00 (Canada. HI, AK|

Call or write for details and a print sample.

Do you really need letter Quality? Call or write for our commercial duty Olivetti Praxis line.

—APROPOS TECHNOLOGY

TO ORDER:
SotJ Ch*c* Of Moray O0* For uw Tora,

cjir nHjni tfd t*> ui

■ . (fJUb) 482-3604

An Prices Li S Ooaan

1071-A Avenida Acaso

CH*HGEC»JinS*OO]

Camarillo.CA 93010

ftx the

VIC-20 RAMAX
To Bquil Iric ' ji.ii nvfnwv o* RAMAX ■ you "
Pure io t>u» J 16* Wcmor, E*pan*on. PLUS a
E.pAnioi PLUS 3* EipfttMjn THEN you -

wdj momefboanJ WimCuuuj- yaubuy
ONE p*C8 IT ABOUT HALF THE PH1CE<

Only $99.95
Plus 13.00 sJi«w>9 4 handling
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hi Snake Byte, the snake gobbles up

apples and grows longer as it threads its

way to more complicated screens.

eat before completing the level.

Your snake is controlled

from the keyboard; there is no

provision for joysticks. The

keyboard, however, offers sev

eral options. You can control up-

down movement with your left

hand and right-left movement

with your right. Or you can play

with one hand using the I, J, K,

and M keys. A third option al

lows you to use the > and < keys

to achieve clockwise and counter

clockwise movement. Despite its

simplicity, I was unable to master

this variation.

Perilous Purple Plums

Another aspect of Snake Byte that

adds to the challenge is the op

tion for playing with one or two

purple plums in the arena. The

plums offer the potential for

higher scores, but at the same

time they add to your headaches.

The plums bounce around

the screen, deflecting off walls,

obstacles, and your snake. Un

less a plum hits your snake on

the head, no harm is done. Some

times it is possible to use the

snake's body to corral the plums,

temporarily keeping them out of

your way.

The Commodore 64 version

is a little easier to control. Guid

ing the snake into the door that

leads to the next level is more

difficult on the VIC than it is on

the Commodore 64. The more

highly defined screen on the 64

provides additional room to

maneuver through tight spots,

and that's the part of the game

124 COMPUTE! March 1984

you'll probably enjoy most. Even

people who aren't normally

exhibitionistic seem to love to

play this type of game with an

audience and have them ooh

and aah as the player escapes

impossible predicaments.

This game is more akin to a

ballet than to a battlefield. It

generates neither the hyperac-

tivity associated with hyperspace

flight nor the heart-pounding

excitement of protecting a

planet.

Snake Byte can even be a

relaxing game. The snake,

winding its way around the

screen, has a hypnotic quality—a

tonic that calms the nerves. It's

enjoyable both when played for

a few minutes as a counterpoint

to more serious pursuits and

when played seriously for the

challenge.

Snake Byte

Sirius Software

10364 Rockingham Drive

Sacramento, CA 95827

(916)366-1195

Apple and Atari disk, $29.95

Commodore 64 disk, $34.95

V1C-20 cartridge, $39.95 ©

WordPro 3 Plus/64 Larry Bihlmeyer

As word processing programs

compete in the Commodore 64

market, better programs are

available at lower costs. WordPro

3 Plus/64, by Professional Soft

ware Inc., is part of this trend.

WordPro, in its other ver

sions, has long been the standard

for comparison in office and

small business word processing

applications.

WordPro 3 Plus/64 comes on

disk with a complete instruction

manual of 160 pages. The manual

is well organized into these

categories: introduction, getting

started, functions, editing text,

advanced functions, file

handling, disk drive commands,

summaries, programmer's

notes, example letter, care of

diskettes, glossary, warranty

and disclaimer, printer informa

tion, index and addenda.

There are far too many com

mands to adequately cover, so

this review will only highlight

some of the more interesting

features.

Set-up Options

To start WordPro, you load a

short boot program and then

load the main word processing

program. This process takes

about 90 seconds. Then the

screen clears and a message ap

pears with the title "Word Proc

essor Three Plus" and you are

asked what kind of printer you

have. Six printers can be

selected—Spinwriter, Diablo,

Qume, Tec, 8027, and Other.

Next, the number of lines

available for main text is shown,

and you can choose up to about

329 lines. A second storage area,

called "Extra Text" (it's like a

buffer), can also be allocated.

Finally, the main screen

appears with a status line at the

top. First, you see a sequence of

characters like :X:I:S:C:N. Here,

X indicates the extra text mode, I

insert mode, S shift lock mode,

C control mode, and N numeric

mode. When you select one of

these modes, the corresponding

indicator letter will be high

lighted (background color

changes) so you can tell quickly

what mode you are in.

Advanced Features

Editing is done with the normal

64 cursor controls. Special func

tions, selected with the "control"

key, then get you into more ad

vanced features. For example,

Control-D will delete words and

sentences. And Control-F will

search for a given string of char

acters. Other more unique con

trol functions allow you to ap

pend lines from the extra text

area, put a variable block on
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this variation. 

Perilous Purple Plums 
Another aspect of Snake Byte that 
adds to the challenge is the op­
tion for playing with one or two 
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times it is possible to use the 
snake's body to corral the plums, 
temporarily keeping them out of 
your way. 

The Commodore 64 version 
is a little easier to control. Guid­
ing the snake into the door that 
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difficult on the VIC than it is on 
the Commodore 64. The more 
highly defined screen on the 64 
provides additional room to 
maneuver through tight spots, 
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you'll probably enjoy most. Even 
people who aren't normally 
exhibitionistic seem to love to 
play this type of game with an 
audience and have them ooh 
and aah as the player escapes 
impossible predicaments. 

This game is more akin to a 
ballet than to a battlefield. It 
generates neither the hyperac­
tivity associated with hyperspace 
flight nor the heart-pounding 
excitement of protecting a 
planet. 

Snake Byte can even be a 
relaxing game. The snake, 

winding its way around the 
screen, has a hypnotic quality-a 
tonic that calms the nerves. It's 
enjoyable both when played for 
a few minutes as a counterpoint 
to more serious pursuits and 
when played seriously for the 
challenge. 
Snake Byte 
Sirius Software 
10364 Rockingham Drive 
Sacramenlo, CA 95827 
(916) 366-1195 
Apple and Atari disk, $29.95 
Commodore 64 disk, $34.95 
VIC-20 carlridge, $39.95 © 
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As word processing programs 
compete in the Commodore 64 
market, better programs are 
available at lower costs. WordPro 
3 Plus/64, by Professional Soft­
ware Inc., is part of this trend. 

Word Pro, in its other ver­
sions, has long been the standard 
for comparison in office and 
small business word processing 
applications. 

WordPro 3 Plus/64 comes on 
disk with a complete instruction 
manual of 160 pages. The manual 
is well organized into these 
categories: introduction, getting 
started, functions, editing text, 
advanced functions, file 
handling, disk drive commands, 
summaries, programmer's 
notes, example letter, care of 
diskettes, glossary, warranty 
and disclaimer, printer informa­
tion, index and addenda. 

There are far too many com­
mands to adequately cover, so 
this review will only highlight 
some of the more interesting 
features. 

Set-up Options 
To start WordPro, you load a 
short boot program and then 
load the main word processing 
program. This process takes 
about 90 seconds. Then the 
screen clears and a message ap­
pears with the title "Word Proc-

essor Three Plus" and you are 
asked what kind of printer you 
have. Six printers can be 
selected-Spinwriter, Diablo, 
Qume, Tec, 8027, and Other. 

Next, the number of lines 
available for main text is shown, 
and you can choose up to about 
329 lines. A second storage area, 
called "Extra Text" (it's like a 
buffer) , can also be allocated. 

Finally, the main screen 
appears with a status line at the 
top. First, you see a sequence of 
characters like :X:I:S:C:N. Here, 
X indicates the extra text mode, I 
insert mode, S shift lock mode, 
C control mode, and N numeric 
mode. When you select one of 
these modes, the corresponding 
indicator letter will be high­
lighted (background color 
changes) so you can tell quickly 
what mode you are in. 

Advanced Features 
Editing is done with the normal 
64 cursor controls. Spedal func­
tions, selected with the "control" 
key, then get you into more ad­
vanced features. For example, 
Control-D will delete words and 
sentences. And Control-F will 
search for a given string of char­
acters. Other more unique con­
trol functions allow you to ap­
pend lines from the extra text 
area, put a variable block on 



screen, duplicate a range of lines,

go to numeric mode, set up tabs,

transfer a range of lines, under

line, access bold type or disk

utilities or subscript and

superscript, add and subtract

columns of numbers, sound a

beeper, and perform global

functions.

There are 23 format com

mands and 47 control functions.

For instance, en turns on cen

tering and pt sets the pitch.

The Extra Text area is like a

buffer where you can store text,

for reference or for eventual ad

dition to the main text. You can

write and store standard or

"boilerplate" paragraphs to use

repeatedly in letters. Extra text

can be used either manually or

automatically, with the variable

blocks feature.

Although there are a lot of

commands to learn, the instruc

tion manual includes many ex

amples which you can copy, and

in no time you'll be using the

commands on your own. You

can also copy the feature sum

mary sheets and have them

nearby for quick reference.

Finally, there is a section

called "Programmer's Notes"

which will help if you run into

complications, or want to do

more with the input/output

features. This will be useful for

readers with various types of

printers.

Printer Connections

And speaking of printers, this is

the only area where I find any

shortcomings with WordPro 3

Plus/64. The program supports

only printing to device #4 on

the serial port, so if you use the

RS-232 port with a printer inter

face, you will not be able to print

using WordPro 3 Plus/64.

If you are unsure of your

printer/interface requirements,

you should either contact your

WordPro dealer for an actual try-

out on your equipment or find

out what interface you need.

Overall, WordPro 3 Pius/64 is

one of the most complete word

processing programs on the mar

ket in its price range. It'll handle

home needs and even most

needs of small business.

WordPro 3 Plus/64

Professional Software Inc.

51 Fremont Street

Needham, MA 02194

$89.95 ©

Use the handy

reader service

cards in the back

of the magazine

for information

on products

advertised in
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THE BEGINNER'S PAGE
Richard Monsfielo, Senior Editor

Computer Amnesia

Here's a nasty little problem that can completely

baffle you if you don't know what's causing it.

We'll provide a short utility program that will

cure this deadly error—but first, let's explore the

symptoms. It appears in several disguises.

As you begin to write longer and more com

plicated programs, sooner or later your computer

will halt execution and announce that you're OUT

OF MEMORY. You know you're not. When you

ask for a report of free memory (? FRE, or whatever

command your BASIC uses), there's a lot of room

left. But the computer is claiming that it has no

more memory left. What's going on?

Something's Gone Awry
Try Program 1. After you type RUN, the computer

will obediently follow your instructions and then

grind to a halt. Your machine won't smolder, but

something's gone awry. Clearly, these three lines

cannot be using up all the memory in even the

smallest computer.

Notice that there is no RETURN instruction

to match the GOSUB. We are continuously

GOSUBing, but always jumping back without a

proper RETURN. That's variation one of this prob

lem. Whenever the computer comes upon a

GOSUB, it makes a mental note of where it is

currently located so it can RETURN there. In Pro

gram 1, the computer would make a note that

"line 150" was the correct place to RETURN. These

mental notes are put on a stack, a zone in memory

from addresses 256-511 (in 6502-based com

puters). As each note gets put on the stack, it

takes up more room in the stack.

When the computer comes upon a RETURN

instruction, it pulls off the most recent note and

knows where to jump back to. Program 1, how

ever, has no RETURN and so those notes keep

piling up in the stack. Pretty soon, the computer

is out of stack memory because each GOSUB puts

a two-byte-sized note on the stack. To make things

worse, some versions of BASIC use part of stack

memory for their own purposes, making the stack

smaller still.
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A Common Stack Stuffer

In a cleanly written program, you'll always RE

TURN from every GOSUB. When you're writing

large programs, however, that's easier said than

done. It's hard to keep track of everything. Added

to that, there's an even more subtle way to run

out of stack space: early exit loops.

Look at Program 3. It's a very common tech

nique to set up a loop and then test something,

exiting the loop if the test succeeds. In such cases,

you keep bouncing between FOR and NEXT until

the IF part is satisfied. (For the moment, don't

pay any attention to lines 10-20 and the SYS state

ment.) When, in line 110, A = l, we jump out of

that FOR/NEXT loop and into another one. And

we start searching for B. The first loop was never

completed. That is, we left an unsatisfied NEXT A

because it didn't get to count up to 5 as it wanted

to. It wouldn't make much difference if these

NEXTs were unsatisfied except that this condition,

too, leaves something on the stack. This isn't quite

the stack stuffer that unRETURNed GOSUBs are,

but it does eventually cause an overflow and an

OUT OF MEMORY.

Solving The Problem

So, if you run into this mysterious memory loss,

check through your program first for early exits

from GOSUBs (that's the most likely cause). Then,

if that's not it, look at your FOR/NEXT loops. The

cure for GOSUBs is to create a RETURN to satisfy

each one. The cure for the loops is to use the same

variable name again. In Program 3, if we write IF A,

IF A, IF A, instead of IF A, IF B, IF C, there would
be no problem. Reusing an IF variable will clean

the stack for you.

Experienced programmers make it a habit to

use I for almost every FOR/NEXT loop, J if they

need a loop within the I loop, and T for timing

loops. That way, they keep the stack clean without

having to think about it.

Lines 10-20 in Programs 2 and 3 are a short

utility that can be attached to any program and

give a report of the memory left within the stack.
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Computer Amnesia 
Here's a nasty little problem that can completely 
baffle you if you don' t know what' s causing it. 
We'll provide a short utility program that will 
cure this deadly error-but first, let's explore the 
symptoms. It appears in several disguises. 

As you begin to write longer and more com­
plicated programs, sooner or later your computer 
will halt execution and announce that you're OUT 
OF MEMORY. You know you're not. When you 
ask for a report of free memory (? FRE, or whatever 
command yo ur BASIC uses), there's a lot of room 
left. But the computer is claiming that it has no 
more memory left. What's going on? 

Something's Gone Awry 
Try Program 1. After you type RUN, the computer 
will obediently follow your instructions and then 
grind to a halt. Your machine won' t smolder, but 
something's gone awry. Clearly, these three lines 
cannot be using up a ll the memory in even the 
smallest computer. 

Notice that there is no RETURN instruction 
to match the GOSUB. We are continuously 
GOSUBing, but always jumping back without a 
proper RETURN . That's variation one of this prob­
lem. Whenever the computer comes upon a 
GOSUB, it makes a mental note of where it is 
currently located so it can RETURN there. In Pro­
gram 1, the computer would make a note that 
"line 150" was the correct place to RETURN. These 
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trom addresses 256-511 (in 6502-based com­
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When the computer comes upon a RETURN 
instruction, it pulls off the most recent note and 
knows where to jump back to. Program 1, how­
ever, has no RETURN and so those notes keep 
piling up in the stack. Pretty soon, the computer 
is out of stack memory because each GOSUB puts 
a two-byte-sized note on the stack. To make things 
worse, some versions of BASIC use part of stack 
memory for their own purposes, making the stack 
smaller still. 
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A Common Stack Stuffer 
In a cleanly written program, you' ll always RE­
TURN from every GOSUB. When you' re writing 
large programs, however, that's easier said than 
done. It's hard to keep track of everything. Added 
to that, there's an even more subtle way to run 
out of stack space: early exit loops. 

Look at Program 3. It's a very common tech­
nique to set up a loop and then test something, 
exiting the loop if the test succeeds. In such cases, 
you keep bouncing between FOR and NEXT until 
the IF part is satisfied. (For the moment, don ' t 
pay any attention to lines 10-20 and the SYS state­
ment.) When, in line 110, A = 1, we jump out of 
tha t FORINEXT loop and into another one. And 
we sta rt searching for B. The first loop was /lever 
completed. That is, we left an unsatisfied NEXT A 
because it didn' t get to count up to 5 as it wanted 
to . It wou ldn' t make much difference if these 
NEXTs were unsatisfied except that this condition, 
too, leaves something on the stack. This isn' t quite 
the stack stuffer that unRETURNed GOSUBs are, 
but it does eventually cause an overflow and an 
OUT OF MEMORY. 

Solving The Problem 
So, if you run into this mysterious memory loss, 
check through your program first for early exits 
from GOSUBs (that's the most likely cause) . Then, 
if tha t's not it, look at your FOR/NEXT loops. The 
cure for GOSUBs is to create a RETURN to sa tisfy 
each one. The cure for the loops is to lise tile same 
variable name again. In Program 3, if we write IF A, 
IF A, IF A, instead of IF A, IF B, IF C, there would 
be no problem. Reusing an IF variable will clean 
the stack for you . 

Experienced programmers make it a habit to 
use I for almost every FOR/NEXT loop, J if they 
need a loop within the I loop, and T for timing 
loops. That way, they keep the stack clean without 
having to think about it. 

Lines 10-20 in Programs 2 and 3 are a short 
utility that can be attached to any program and 
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Jeff and Marilyn Mitchell

"designed" their new program

themselves. CodeWriter wrote

all the computer code. The

Mitchells' dream is thriving on

fulfilling other people's wishes.

■ ] Their new home business needs

" very sPe°ia' information fast:
m Which fantasies are still open?

What's our next completion date? Can we get a list of

all fantasies needing out of state travel?

They got it all—with no computer hassle.

. And you can too, with CodeWriter. No

programming. No. 'computerese'. At home or at the

office, you create your own programs to handle any

information you want—at your fingertips; Payables,

receivables, inventory, credit cards, tax details, club

or church records—always organized your way.

You work with CodeWriter in plain English.

Simply 'draw' any screen layout, add any calculations

you'd like done—or help messages you need—and

you're done. CodeWriter writes all the BASIC code.

"This is our first business, ^
our first computer,

and our first program— *

and we really did it

ourselves!"

FileWriter

In minutes you've got YOUR OWN PROGRAM on

YOUR OWN DISK. You don't need CodeWriter again

until you want a new program.

You can begin with Home

FtieWriter™ and expand to

more complete business systems

with full report and menu

design features.

You can get CodeWriter for

the Commodore 64®, Atari®,

Apple®, IBM PC®, Commodore

Business Machine®, Victor

9000®, and Kay Pro II®, computers. Prices range

from $69 to $249.

You think this much power can't come this easy?

There are thousands of CodeWriter systems in use all

over the world—80% are first

time computer owners.

CodeWriter writes solutions the

first time you try!

CodeWriter
AVAILABLE AT

T'A Dynatech Company 7847 N. Caldwell Ave. Niles, III. 60648

tm Dynatech Microsoftware Inc. Toll-Free 1-800-621-4109 (in 111. 312470-0700)

TOYS SI US All Locations

Check White Pages

C d W: et 1" A Dynatech Company o e rI erTM Dynatech Microsoftware Inc. 

AV"LABLEAT "O~S 'J"-US 
7847 N. Caldwell Ave. Niles, III. 60648 

Toll-Free 1-800-621-4109 (in III. 312-470-0700) 

® All locations 
Check White Pages 



TERMINALS

914 S569.00

924 S689.00

925 S739.OO

950 S929.00

970 S1039.0O

COMPUTERS

Teleport Portable CALL

800A S1 099.00

802 S2699.00

803 SI 949.00

8O2H 54695.00

806/20 S4999.00

81 6/40 S91 99.00

1602 S3399.00

1603 CALL

©TeteVideo

Spirit XL Portable

IIE-1

IIE-2

IIE-3

IIE-4

PC-E

PC-1

PC-2

PC-XL

1620

1630

1640

Cyma Software . .

S3999.O0

■SI 569.00

.51899.00

.$2399.00

.53299.00

.51579.00

.S2399.OO

.S2799.OO

.S3599.OO

.S3599.O0

.55499.00

.S6499.OO

CALL

©SANYO
MBC-55O PC ...CALL

MBC-555 PC ...CALL

MBC 1 100 51499.00

FDD 32O0-320K Drive S389.00

MBC 1 150 S1 899.00

MBC 1200 S1 849.00

FDD6400-64OK Drive S469.00

MBC 1250 S2099.0O

PR 55OO Printer S599.0O

MONITORS

AMDBK
300 Green S 149.00

300 Amber 5159.00

310 Amber S1 69.00

Color 1 S279.0O

Color 1 Plus S299.00

Color 2 S399.00

Color 2 Plus S419.00

Color3 S349.00

Color4 S699.00

BMC

12" Green 579.99

12" Green HI-RES SI 19.99

9191-13" Color S249.99

GORILLA

12" Green S88.99

12" Amber S95.99

NEC

JB 1260 Green 5109.99

JB 1201 Green 5149.99

JB 1205 Amber S159.99

JC 1215 Color S299.99

JC 1216 HGB S429.99

PRINCETON GRAPHICS

HX-12 HGB S519.0O

TAXAN

12" Green S119.00

12" Amber S1 29.00

Taxan 1 RGB S279.00

UBI

Pi 1, 9" Green S99.99

Pi 2. 12" Green S119.99

Pi 3. 12" Amber S 149.99

Pi 4. 9" Amber S 139.99

1400 Color S269.99

ZENITH

ZVM 122 Amber S1 09.99

ZVM 123 Green S89.99

ZVM 135 Color/RGB S469.99

MODEMS

ANCHOR

Mark I {RS-232) S79.00

Mark II (Atari) S79.OO

Mark III (TI-99) SI09.00

Mark IV (CBM/PET) SI 25.00

Mark V (Osborne) S95.00

Mark VI (IBM-PC) 5169.00

MarkVII(AutoAns/AutoDial) ...S119.00

Mark XII (1200 Baud) 5299.00

TRS-80 Color Computer S99.00

9 Volt Power Supply S9.00

HAYES

Smartmodem 300 S219.00

Smartmodem 1200 5509.00

Smartmodem 1 200B S459.00

Micromodem II S265.O0

Micromodem II Plus S299.00

Micromodem ME S269.00

Micromodem 100 S299.00

Smart Com II S89.00

Chronograph S1 99.00

NOVATION

J-Cat S99.99

SmartCal 103 $1 79.00

Smart Cal 103/212 S399.OO

AutoCat S219.00

212 AuIoCat S549.O0

Apple Cat II S249.00

212 Apple Cat S569.00

Apple Cat 212 Upgrade S309.O0

Cat SI 39.99

D-Cat 51 49.00

PC-Cat S339.00

ZENITH

ZT-1 S309.00

ZT-10 S339.00

ZT-11 5369.00

APPLE INTERFACE

CARDS & BUFFERS

Choose Irom PKASO. Orange Micro.

MPC. MicroMax. Tymac. Quadram &

Practical Peripherals CALL

NEC PRINTERS

NEC 2050 S999.00

NEC 3550 S 1699.00

PERCOM/TANDDN

ORIVES

5V." 320K Floppy S229.00

5 Meg Hard w/Controller... SI 399.00

10MegHardw/Contioller. $1699.00

1 5 Meg Hard w/Controlter... 52095.00

20 Meg Hard w/Controllcr... S2399.00

AMDEK

31 0A Amber Monitor 5169.00

DXY 100 Plotter 5599.00

Color II '. 5399.00

AST RESEARCH, INC.

Six Pak Plus...Irom S279.00

Comoo Plus II...Irom S279.00

Mega Plus...trom S3O9.OO

I/O Plus II...from SI 39.00

OUADPAM

Quadlmk 5519.00

Quadboard...as low as 5289.00

Quad512PJus...aslowas...S249.00

Quad co I or. ..as low as 5219.00

Chronograph S89.00

Parallel Interlace Board ... .589.00

64K RAM Chips Kit S59.00

MICRO PRO

WordStar/Mail Merge S349.0O

InfoStar S299.00

SpellStar 5159.00

CalcStar S99.00

MICROSTUF

Crosstalk 5105.00

MICROSOFT

Multiplan SI 59.00

pfB

APPLE

79.OOWrite:

Graph:

Report:

File:

Solutions

79.00

79.OO

79.OO

16.00

(DM

89.00

89.00

79.00

89.00

16.00

-Call On Titles

ASHTDN-TATE

dBASE II S389.00

Friday! SI 85.00

IUS

EasyWriter II 5249.00

EasySpeller 5119.00

Easy Filer 5229.00

CONTINENTAL SOFTWARE

1st Class Mail/Form Letter ... S79.00

The Home Accountant Plus ...S88.00

SYNAPSE

File Manager 589 00

LOTUS

1 -2-3 S31 9.00

PROFEBSIONALSQFTWARE

PC Plus/The Boss 5349.00

VIGICORP

IBM APPLE

VisiCalC 159.00

VisiCalc4 159.00

VisiCalc-Advanced 269.00

VisiWoid/Spell 249.00

Visitrend/Plot 199.00 199.00

VisiLink 169.00

VisiFile 199.00 169.00

VisiSchedule 199.00 199.00

Vis.de* 159.00

VisiPloi 135.00

VisiTetm 75.00

Desktop Plan 199.00 169.00

Bus. Forecast Model 75.00 75.00

Stretch Calc 75.00 75.00

Vis.TutOr Calc 59.00 59.00

ViSrTutor-AdvanceO 75.00 75.00

VisiTutor Word 59.00 59.00

Vision Calc 249.00

Vision Graph 129.00

Vision Mouse 159.00

Vision Host 319.00

PRINTERS

AXIOM

AT-100 Atari Interlace S239.0O

CD-100 CBM 64/VIC 20 ....S239.O0

GP-1 00 Parallel! ntertace --S1 99.00

BMC

401 Letter Quality 5589.00

BX-80 Dot Matrix 5269.00

CENTRONICS

122 Parallel 5399.00

739-1 Parallel 5299.00

739-3 Serial 5349.00

C.ITOH

Gorilla Banana S209.00

Prowriter 851 OP S379.0O

Prowriter 1550P S679.00

A10 (18 cps| S569.00

F10-40 5999.00

F10-55 51499.00

COMREX
ComWnter II Letter Quality.. .5499.00

DIABLO

620 Letter Quality S949.00

630 Letter Quality SI 749.00

DAISYWRiTER

2000 S999.00

Tractor Feed S1 09.00

EPSON

MX-80FT. MX-100. RX-BO. RX-80FT.

FX-BO. FX-100 CALL

IDS

Prism 80...For Configurations... CALL

Prism 32...For Configurations. ..CALL

MANNESMAN TALLY

160L S5B9.00

180L 5799.00

Spirit 80 5309.00

NEC

201 0/2030 S899.00

8023 Dot Matrix 5379.00

8025 Dot Matrix S669.0O

3510 Serial/Letter Quality. Si 449.00

3530 Pa raiiei/LetterOuaiity.si 499.00

7710/7730 Serial/Parallel...S1 949.00

OKIDATA

82.83.84.92.93.2350.2410 ...CALL

SMITH CORONA

TP-2 5439.00

Tractor Feed S1 19.00

SILVER REED

500 Letter Quality S469.00

550 Letter Quality S699.00

STAR

Gemini 10X 5299.00

Gemini PI5 S399.00

Delta 10 S559.00

Serial Board . ...S75.00

TOSHIBA ...

TRANSTAR.

CALL

CALL

PRINTER CABLES

Available for Atari. Commodore. IBM.

Apple. Epson. Kaypro. Televideo. Frank

lin. Eagle. Sanyo. Osborne. NEC.

Zenith and many others. We supply all

your computer needs!

PAPER SUPPLIES

lOOOshts.SVjxil Tractor Paper...! 9.99

tOOOshts.M'.'ixilTractor Paper..524.99

1 or 2" Address Labels S9.99

3OO»6*8-33f1 3OO-263-^559 8OO-233-895O
W ^^ ^^ ^^ * *" w w " " o,o,o ^o^t n ,nw in PA rail 17171337-9575 Daot 0306In PA call (71 7)327-9575. D«pt 0306

Order Statut Numbac 327-9576

Customer Servica Number: 327-1450

477 E. Third St.. Willi«msport. PA 1 7701

~1 In NV can (7021588 5654 Dent 0306 Order Status Number: 8280866 Ord«r Status Numbar: 3"'9SJ»
■ OrdP. Status Number S8B-S654 2505 Dunwm Drive. Unit 1 B Cuitonw Sarvica Number: 327.1450
1 P 0 Box 66bI. S^ehne NV 89449 M.sS.S»Uga. Onta-.o. Canada L5L1T1 477 E. Third St.. W.l.i.msport. PA 1 7701
Nonsk nodepositonC.O.D. orders. Pre-paidordersreceivefreesh,ppingwith,ntheUPSContinentalUnited Statesw.thnowaiting penodtorcertifiedcheckso.money

orders Add 3-(minimum S5 001 shippmgand handling onall C.0.0. andcreditcardorders. Largershipmentsmay reqm.eadd.tional charges. NVand PAresidentsadd
saieslax All items suCieci to availability and pticechange. Westock manufactuer sand Kurd party softwarelor most alicompulerson the market. Call today for ournew

catalog.

.... $569.00 

.... $689.00 
........ $739.00 

..... $929.00 
.. .. 51039 .00 

CO M PUTE RS 

Telepon Portable 
8OOA ... 
802 
803. 
802H ... 
806120 . 
816/ 40 

.. ... CALL 
. . . $1099 .00 

..... . . . . $2699 .00 
. $1949 .00 

. . . . . $4695 .00 
.... . . . $4999 .00 
..... .. 59199.00 
.. .... $3399.00 1602 ... 

1603 . ............ ..CALL 

Spirit XL Pon able ......... $3999.00 

liE· , ..... 51569.00 
IIE·2.......... .. ... 51899.00 
IIE·3 ....... 52399.00 
IIE·4 ..... 53299.00 
PC·E ... .. ... 51579.00 
PC· l ... $ 2399.00 
PC'2 .......... 52799.00 
PC·XL ................. 53599 .00 
1620 ....................... 53599.00 
1630 ............. .. ... 55499.00 
1640 . . .... 58499.00 
Cyma Sollw're . .. .......... CALL 

@SANVO 
MBC-550 PC ... CALL 
M BC-555 PC ... CALL 

FDD 3200·3201( Orlve 
MBCI150 .......... 
MBC 1200 . 
FDD 84oo·640K Drive 
M8C 1250 ... . ........ 52099.00 
PR 5500 Printer . . ... . . .. 5599 .00 

MON ITORS 
A MDE K 

300 Gre. n ......... . ........ 5149.00 
300 Amber .... . .. .... $159 .00 
310 Am be r ... . 5169.00 
Color 1 ....... .. .... $279.00 
Color 1 P,us .... .. .... $299.00 
Color 2 ....... .. ........... .. 5399.00 
Color 2 Plus ...... .. ....... 5419.00 
Color 3 .................... . 5349.00 
COlor 4 ............ .. $699.00 

B MC 
12" Green .................. . . $79.99 
12"' Gre. n HI·RES .......... $119.99 
9191 ·13" Color . .. ... $249 .99 

G ORILLA 
12" Green . 
12" Amber . 

588.99 
. 595 .99 

N EC 
JB 1260Gr •• n ............ $109.99 
JB 1201 Gr •• n ....... . $149.99 
JB 120SAmber ...... ..$159.99 
JC 1215Color ... . .. .... 5299 .99 
JC 1 2 1 8 RGB .. 5429 .99 
P R I N C ETON GRA P H ICS 
HX'12 RGB .. 5519 .00 

T AXA N 
12 " Green . 
12" Ambe r . 
T.xan I RGB . 

.. 51 19 .00 
. 5129 .00 
.5219.00 

U BI 

Pi 2 . 12" Green 
P13, 12" Amber 
P14 . 9 " Amber .. . 
1400 Colo r .. 

... $99.99 
. $11 9 .99 

..... . .. 5149.99 
....... . .. 51 39.99 

. 5269 .99 

ZENITH 

A NCHOR 
Mark I (RS·232) ... .. $79 .00 
Mark II (Alaril ... $79 .00 
Mark III (n99) ... 5 109.00 
Mark IV (CB M/ PET) .. .$125 .00 
Mark V (Osborne)...... .. 595 .00 
Mark VII18M · PC) .......... 5 169 .00 
MaIilVII(AuIOAnsJAuloOia l) ... 5119.00 
Mark XII 11200 Baud ) ....... 5299 .00 
TRS·80 Color Com puter . 599.00 
9 Voll Power Supp ly ........... $9.00 

HAYES 
Smanmodem 300 ...... . 5219 .00 
Smart modem 1200 ......... 5509 .00 
Smanmodem 12008 ....... 5459 .00 
Micromodem II ............. 5285 .00 
Mieromodem II Plus ........ 5299 .00 
Micromodem liE ........... 5269 .00 
Mieromodem 100 .......... $299 .00 
Smart Com II .. .. .. 589.00 
Chronograph .... . ....... 5199.00 

NOVATION 
J·Cat .......................... 599 .99 
SmartCaII03 ............... $179 .oo 
SmanCal 1031212 . ... 5399 .00 
AuloCal . ... 5219 .00 
212 Au loCal . .. $549 .00 
Apple Calli .... .. ........ .5249 .00 
212 Apple Cal .... $569.00 
Apple Cal 2 12 UP9rade .. $309.00 
Cal.. . 5139.99 
D'Cal ... .. 5 149 .00 
PC·Ca l. . $339 .00 

ZENITH 

ZT'I .. 5309 .00 
ZT'I O ...... 5339 .00 
ZT·ll . . 5369 .00 

A PPLE I N TERFAC E 

CARD S & B U FFERS 
Choo.e h om PKASO, Orange Mlero , 
MPC, Mh::ro Max . Tyma c . Ouadram & 
Praclleal Perlpher.,. ....... . CALL 

NEC 2050 .............. . 
NEC 3550 .. . 

PERCOM/TANDO N 

DR IVE S 
5'/~ " 3201( Floppy ........... 5229 .oo 
5 Me9 Hard w/ Controfler .. $1399 .00 
10 Me9 Hard w/ Controlier .. 51 699.00 
15 Meg Ha rd w/Controllar .. 52095.00 
20 Meg Hard w/Conlro ller .. 52399.00 

AMO EK 
3 10A Amber Mo nll0r ....... 5169.00 
DXY 100 Plotte r .. .......... 5599.00 
Color II ....... ...... ... . $399 .00 

AST RESEARCH, INC. 
Six Pak Plus .. . h om .... ..... $27 9 .00 
Combo Plus " ... h o m ....... 5279.00 
Me9' Plus ... h om .... 5309.00 
I/ O Plus " ... /rom . . 5139 .00 

OUADRA M 
Qua dlink ...... ...... ....... 5519.00 
Quadboard ... as low as .... 5289.00 
Quad 512 Plus . . . aslowas .. $249 .00 
Quadcolor .. . as low as .. 5219.00 
Chron09raph ................. $89 .00 
Paralle l lnlerlaee Board .... 589.00 
64K RAM Chips l( i1. .. ... 559 .00 

MICRO PRO 
WordStar/ Mal ' Merge ...... 5349 .00 
'n'oSlar .. ... 5299 .00 
SpeliSlar ................... $159 .00 
CaleStar .... . .. 599.00 

MIC R OST UF 
Crosslalk ........ .. .. . ....... 5105 .oo 

MICROS O F T 
Mult ip la n . .................. $ 159 .00 

Wdle : 
Graph : 
Report : 
File : 
Solutions' 

pf. 
APPL.E 

19 .00 
79 .00 
19 .00 
79.00 

as lowas 16 .00 

'aM 
89 .00 
89 .00 
79 .00 
89 .00 
16 .00 

'Call On Tilles 

A X IOM 
AT·loo Alad Inle rfaee ..... 5239 .00 
CD· loo CBM 641VIC 20 52 39 .00 
GP'loo Parallel In terface ... 5199 .00 

BMC 
40 1 Leller Qua lily . . .... $589 .00 
BX·80 001 Ma id . ........... 5269 .00 

C E NTRO N IC S 
122 Paralle' ....... 5399 .00 
739·1 Par.U., .... . ... .. $299 .00 
139·3 Serial ........... .. $349 .00 

C , I TOH 
Gorilla 8anana ............. 5209.00 
Prowriter 851 OP . . .. 5379 .00 
Prowriter 1550P . .. .. 5679 .00 
Al 0 (18 eps) ... S569 .00 
Fl0'40 . $99 9. 00 
FIO·55 . .. $1499 .00 

CO M R EX 
ComWrilerl 1 Lelte,Quallly .. $499 .00 

O IABLO 
620 Leiter Qu ali ly ...... . .. S949 .00 
630 Leite. Qualily ......... $1149 .00 

D AISYWRITE R 
2000 .. . 5999 .00 
Traelo r F.ed ......... 5109.00 

EPSON 
MX·80FT, MX·loo. RX·80 , AX·80FT. 
FX·80. FX· l oo .. CALL 

IDS 
Pris m 80 ... For Conli9u181ion5 .. CALL 
Prism 32 ... ForConli9uralions ... CALL 

MANNES M AN TALLY 
160L. . 5589 .00 
180L........... .. .... $799 .00 

dBASE II 
Fllday!. 

EasyWr iler II 5249 .00 
EasySpeller ....... . . ... ..... $119.00 
Easy Fi ler . . .... $229.00 
CO NT INEN TAL S O FTWAR E 
I S1ClaS5 Ma illFormLeller ... 579.00 
Th e HomeAecounlanl Plu s ... 588.00 

S YNAPSE 
FII. Manager ................ 589 .00 

L OTU S 
1·2·3 ............ .. . . ... . ..... $319.00 
P ROF ESS IO NAL. S O FTW A R E 
PC Plus/The Boss ........... $349.00 

VIS ICORP 
I S M AP P L.E 

V"iCale 159 .00 
V"iCalc 4 159.00 
V"iCalc ' Advaneed 269 .00 
Vi51Word /Speil 249.00 
Vis ilfend/ PIOI 199.00 199 .00 
VisiLlnk 169 .00 
VlSi Fil. 199.00 169 .00 
V,siSehedule 199.00 199 .00 
Viside. 159 .00 
VisiPtoi t35 .00 
VlsiTe rm 75.00 
D.sktop Ptan 199 .00 \69 .00 
Bus. Foreeast Model 75 .00 75 .00 
S lfetch Cale 75.00 75 .00 
V,s ,Tutor Calc 59.00 59 .00 
Vis,Tuto"Advanced 15.00 15 .00 
Vis ,Tutor Wo rd 59 .00 59.00 
Vision Cale 249 .00 
Vision G.aph 129.00 
Vision Mo u se 159.00 

NEC 
201012030 .. . ... 5899 .00 
8023 DOl Matr.. . 5 379 .00 
8025 DOl Maid. . .. ...... 5669 .00 
3510 Serial/Lalter Quality .. $1449.00 
3530 Paralle l/ Leite. Quali1Y .. $ 1499.00 
1710/7730 Se na l/Pa rallel .. 5 1949.00 

O KI O ATA 
82.83 .84 .92 .93 .2350. 2410 ... CALL 

SMITH C ORONA 
TP' 2 . .. ............ 5439 .00 
Traelo, Feed ... . S1 19 .00 

SILV ER R EEO 
500 Leiter Qua lily . S469 .OO 
550 Leiter Quality ...... $699.00 

STAR 
Gemini lOX ..... .. ....... S299.oo 
Gemini P15 . $399 .00 
Della 10 ...... . 5559.00 
S.rial Board . . ..... 575.00 

TO SH I B A .. . ...•..... C A L L 
T R A N S T AR .. . •.• , .. . C A LL 

PRINTE R CAB L ES 
Available lor Alar! . Commod o .e. IBM. 
Apple. Epson . Kavpro. Televideo, Fl8nk· 
lin . Ea9' •. Sanyo. Osborn • . NE C. 
Zenith and manyolhers. We supply all 
your eompuler needS! 

P A P E R S UPPLIES 



PUTER MAILORDER
E FRANKLIN

ACE 1000 Color Computer ...CALL

ACE Family Pack System CALL

ACE PRO PLUS System CALL

ACE 12O0Office Mgmt. System ... CALL

■NOT ME EXPENSIVE

APPLE/FRANKLIN

DISK DRIVES

MICfiO-SCI

A2 S219.00

A40 $299.00

A70 S319.00

C2 Controller S79.00

C47 Conlroller S89.OO

RAIMA

Elite 1 5279.00

Elite 2 S389.0O

Elite 3 5569.00

APPLE lie STARTER PACK

64K Apple He. Disk Drivel Controller.

80 Column Card. Monitor II a DOS 3.3

COMPLETE snaa

Z commodore

CBM 4032 S599.00

CBM 8096 S869.00

CBM 9000 S999.00

B1 28-80 5769.00

CBM 64K Memory Board... 5259.00

8032 to 9000 Upgrade . .5269.00

2031 LP Disk Drive S299.00

8050 Disk Drive S949.00

8250 Disk Drive SI 1 99.00

4023 Printer S379.00

8023 Printer S569.00

6400 Printer SI 399.00

Z-RAM S499.00

Silicon Office 5699.00

The Manager S 199.00

Solt ROM S1 25.00

VisiCalc S1 59.00

PROFESSIONAL

SOFTWARE

Word Pro 2 Plus 5159.00

Word Pro 3 Plus S 189.00

Word Pro 4 Plus/5 Plus...each...S279.00

InfoPro S179.00

Administrator S399.00

Power S79.00

C 64

133

rvisn

SD1 Disk Drive 5349.00

VIC SO CALL

CBM BO32 $599

C1541 Disk Drive S249.00

C1530 Datasette S69.00

C1 520ColOrPrinter/Plotter..5169.00

M-801 DotMatrix/Parall»I...S219.00

C1526 Dot Matrix/Serial , ...S2 7 9.OO

C1702 Color Monilor 5249.00

CI 311 Joystick S4.99

C1312 Paddles S1 1.99

C1 600 VIC Modem S59.00

C1 650 Auto Modem S89.00

Logo 64 S49.0O

Pilot 64 S39.0O

Simon's Basic Si 9.00

Word Pio 64 Plus S59.00

Parallel Printer Interface S49.00

Calc Resuii 64 $129.00

Codewriter 64 S75.00

Ouick Brown Fox S49.00

Word Pro 64 Plus SS9.00

We stock a full inventory of software for Commodore, such as:

Artworx. Broderbund. Commercial Data. Creative Software.

Epyx. HES. MicroSpec. Nulekop. Romox. Sirius, Synapse.

Thorn EMI.Tronix. UMI. Victory. Spinnaker. Rainbow & Timeworks!

CALL FOR DETAILS!

HANDHELD COMPUTERS

41 CX 5S49.S9

■31 CV £199.99

41 C 51 44.99

HP10C 551.99

HP 11C S69.99

HP 12C 588.99

HP 1SC 588.99

HP 16C S88.99

HP75C 5749.99

HPIL Module S98.99

HPIL Cass. or Punter 5359.99

Card Reader SI43.99

Extended Function Module . S63.99

Time Module S63.99

NEC
PC-8201 Personal Computer. ..S599.00

PC-8221 A Thermal Printer... S 149.00

PC-8281 A Data Recorder .... 599.00

PC-8201-06 8K RAM Chios... SI 05.00

PC-8206A 32K RAM Cartridge...S329.00

PC-1 5OOA ...SI 65.99

PC-125OA SB9.99

CE-125 Printer/Cassette 5128.99

CE-150 Color Pnn!er/Cassette...S171.99

CE-155 8K RAM S93.99

CE 161 16K RAM S 134.99

CE 500 ROM Library S29.99

TIMEX/SINCLAIR

Fimei/Sinclair 1000 S24.99

Timex/Sinclair 2068 CALL

5 6K Memory S25.0O

2040 Printer S99.99

VuCalC SI 7.99

Mindware Printer .599.99

A
ATARI

HOME COMPUTERS

GOOXL SI 99

8OOXL S299

1010 Recorder S74.0O

1020 Color Prmler S249.00

1025 Dot Matrix Printer S449.OO

1027 Letter Quality S299.00

1030 Direct Connect Modem. ..CALL

1050 Disk Drive S379.00

CX30 Paddle SI 2.00

CX40 Joystick each...S8.00

CX77 Touch Tablet 564.00

CX80 Trak Ball S48.00

CX85 Keypad S105.00

488 Communicator II S229.O0

4003 Assorted Education....S47.00

4011 Star Raiders 533.00

4012 Missile Command S29.OO

401 3 Asteroids 529.00

5049 VisiCalc 5159.00

7097 Logo S79.O0

7101 Entertainer 569.00

7102 Arcade Champ $75.00

8026 Dig Dug $33.00

8030 E.T. Phone Home S33.00

8031 Donkey Kong S39.00

8033 Robotron S35.00

8034 Pole Position 539.00

8036 Atari Writer S79.00

8040 Donkey Kong. Jr 539.00

B043 Ms. PacMan 539.00

6044 Joust 539.00

DISKETTES

MAXELL

5V." MD-1 529.00

5V. ' MD-2 S39.00

8" FD-1 (SS/DD) S39.00

8" FD-2 (DS/DD) S49.OO

VERBATIM

5VV SS/DD 526.99

5V. ■ DS/DD 536.99

ELEPHANT

5V.-SS/SD S18.49

5V." SS/DD S22.99

5V. ' DS/DD S28.99

HEAD

5V«" Disk Head Cleaner S 14.99

DISK HOLDERS

INNOVATIVE CONCEPTS

Flip-n-File 10 S3.99

Flip-n-File 50 SI 7.99
Flip-n-File(400/800ROM)Holder..S17.99

LJK ENTERPRISES

Atari Letter Perfect-DiBk{40/80|... 579.99

Atari Letter Periect-R0M(40col)...579.99

Atan LenerPerfect-ROMl&Ocol.i .S79.99

Atari Data Perfect-ROM(BO col) S79.99

Atari Spell Perfect-DISK S59.99

Atari Utility/MailMerge 521.00

Apple Letter Perfect S99.00

Apple Data Perfect S75.O0

Apple LJK Utility 521.00

Apple Lower Case Generator ... SI 9.00

12OQXL

14OOXL

CALL

CALL

PERQOM
AT88-S1 S329.00

AT B8-A2 S259.OO
AT 88-S2 S529.00

AT 88-S1 PD S429.00

AT 88-DDA 5119.00

RFD40-S1 5449.00
RFD40-A1 5269.00

RFD 40-S2 S699.00

RFD44-S1 S539.00

RFD44S2 $869.00

TEXAS INSTRUMENTS

TX99-S1 S279.OO

RAIMA

10O0 S319.O0

TRAK

AT-D2 5389.00

MEMORY BOARDS

Axlon 32K SS9.OO

Axlon 4SK S99.OO

Axlon 128K S299.00
Intec 32K 559,00

Intec 48K S85.00

Intec 64K S99.0O

tntec Real Time Clock 529.00

ALIEN VOICE BOX

Atari S119.00

Apple S149.00

KOALA PAO

Atari S75.0O

Apple $85.00

IBM 595.00

CBM 64 575.00

CONTROLLERS &

JOYSTICKS

WICO

Joystick S21.99
3-way Joystick 522.99

Famous Red Ball 523.99

Power Grip 821.99

BOSS Joystick S17.99

ATARI/VIC Trak Ball S34.99

Apple Trak Ball $54.99

Apple Adapter 515.99

Apple Analog $37.99

KRAFT

Joystick S41.99

Atari Single Fire 512.99

Atari Switch Hitter S15.99

Apple Paddles $34.99

I BM Paddles S34.99

IBM Joystick S46.99

AMIdA

3100 Single S13.99

3101 Pair S19.99

Joyboard S37.99

TQ

Atari Trak Ball 547.99

Apple Joystick S47.99

Apple Trak Ball S47.99

ADA
3OO°255»395O

In NV call (7O3I588 5654. Dept 0306 In Toronto call (41 6)82a0o66 Dept 0306 In PA call |7 1 7|3!7 9575 Depl 0306

Order Status Number: 588-5654 Order Status Number: 828-0866 Order Status Number: 327957b

P.O. Box 66B9. Stateline. NV 89449 250S D""""" Drive. Unit IB Customer Service Number 327-1450
M.ssissauga. Ontario. Canada L5L1T1 477 e Third St.. WilliamsDOrt. PA 1 77OJ

CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call lor exact pricing in Canada

h^MnTrS^™!?™^^handling EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions
APO a FPO: Add 3°o (minimum S5.00) shipping and handling.

ACE 1000 Color Com puler .... CALL 
ACE Family Pack Syslem ...... CALL 
ACE PRO PLUS Syslem .. .. CALL 
ACE 1200 OtIlce Mgmt. System .. CALL 

" NOT liE EXPENSIVE" 

(: commodore 

CBM 4032 . 
CBM 8096 
CBM 9000 .. 

.. $599.00 
........ $869.00 
........ 5999.00 

BI28·80 . $769 .00 
CBM 64K Memory Board ... $269 .00 
8032 to 9000 Upgrade .. $269 .00 
2031 LP Disk Orille ... $299.00 
8050 Disk Orillo ..... .. ..... $949.00 
8250 Disk OriIlO .. ........ $1199.00 
4023 Printer .... $379.00 
8023 Printer.. .. $569 .00 
6400 Printer ....... .. ... $1399.00 
Z· RAM ... . .................. $499 .00 
Silicon Oll ice .............. $699 .00 
The Manager 
Soil ROM .... 
Vls lCalc . 

..... . ...... $199.00 
.. 5125.00 

.. . ...... 5159 .00 

I?'ROFESSIONAL 
SOFTWARE 

Wo rd Pro 2 Plus .. ... $159 .00 
Word Pro 3 Plus. 5189 .00 
Word Pro 4 P!uS/5 Plus " each .. $279.00 
tn ioPro ............ 5179 .00 
Administrator ........... 5399 .00 
Powar ..... 579.00 

MICRO-SCI 
....... 5219.00 

.. . ............ $299.00 
. ........... $319.00 

C2 Controller . .. .. $19.00 
C47 Controller .. $89.00 

RANA 
Elite I . 5279.00 
EllIe 2 . .. ................. 5389.00 
EllIe 3 ....................... 5569.00 

APPLE li e STARTER PACK 
64K Apple lie. Disk Orive & Controller. 
80 Column Card. Monllor II & DOS 3 .3 
COMPLETE .............. ,1 1 BB 

I,::-:==' "' . .- C 64 

~4~~t~~==" 5' ii;l!\~'" 199 
MSc 

501 Disk O"lIe . ..... . $349.00 

VIC 20 .. . ...... .. CALL 
CBM 8032 ...... $599 
C1541 Disk Drille ... $249 .00 
CI530 Oatnene . ... $69 .00 
CI520CotorPrinter/ Pioner .. $169.00 
M·801 Dot Matrix/ Parallel. . $219.00 
CI526 Dot Malria/Serlal .5279.00 
CI702 Color Monitor . . $249 .00 
CI311 Joystick ...... 54 .99 
CI312 Paddlu .... 511 .99 
CI600 VIC Modem .. 559 .00 
C1650 AulO Modem . ........ $89 .00 
Logo 64 ...................... $49 .00 
PIIOl64 ..... .. . ....... ....... $39 .00 
Simon'S Basic . $19 .00 
Word Pro 64 Plus ............ $59 .00 
Parallel Pr inler Inlerlace .... . $49 .00 
Calc Res ull64 .. . ... . $129 .00 
Codewrller 64 . . ..... 575 .00 
Ou lck Brown Fo. . . .. $49 .00 
Word Pro 64 Plus ... 559.00 

We stock a lull inventory of software l o r Commodore. such as: 
Artwor)(. Broderbund. Commercial Data . Creative Software . 
Epyx . HES . MicroSpec. Nufekop. Rom o)( . Sirius . Synapse. 
Thorn EM!. Troni)( . UMI. Victory. Spinnaker. Ra inbow& Timework5! 

CALL FOR DETAILS! 

HANDHELD 

(h~ 
41 ex ........ 5249.99 
41 ev ........ 5199.99 
41 C . .. . . . .... 5144.99 
HPIOC . . .. 551 .99 
HP I IC . 569.99 
HP 12C . .. ...... $88 .99 
HP 15C . .. .. . $88 .99 
HP 16C . . 588 .99 
HP 75C ... $749.99 
HPIL Module .......... ...... 598.99 
HPIL Call. o. Printe r . .. 5359 .99 
Ca rd Reade.. 5 143. 9 9 
E.tended Funct.on Module .. 563 .99 
T.me MOdule . . ..... 563 .99 

NEC 
PC·8201 Pel50nal Computer .. $599.00 
PC'8221 A Thermal Printer ... 5 149.00 
PC'8281A Oala Recorder ... $99.00 
PC' S201 I 

CDMPUTERS -SHARP 

PC-1500A . .. $165.99 
PC-1250A .... $88.99 

CE ·! 25 Printer/Cassette .... $128 .99 
CE· I 50 Color PrintM/Casselte.,,5171 .99 
CE ·155 8K RAM .............. $93 .99 
CE 161 16K RAM .......... . 5134 .99 
CE 500 ROM Library ......... 529 .99 

TIMEX/SINCLAIR 
rima./SlnClair 1000 .. 

·Tlme./Sinclair 2068 
16K Mamory . 
2040 Printer .. . 
VuCalc ..... .... ........ . 
Mlndware Printer 

Jll
HOME 

ATARI' 
6DOXL .. . ... $199 
BODXL ...... $299 

1010 Recorder .... .. 574 .00 
1020 Color Printer ..... . 5249.00 
1025 Dot Matri. Printer .. .. 5449.00 
1027 Letter Ouality $299.00 
1030 Direct Connect Modem . .. CALL 
1050 Disk Orille .. $379.00 
CX30 Paddle ......... 512.00 
C)(40 Joystick ... .... . . each ... 58.00 
CX77 Touch Tablet .......... 564 .00 
exeo Trak Ban ... .. 548.00 
CX85 Keypad ........ ... .... 5105 .00 
488 Communica to r II. .. 5229.00 
4003 Assorted Educat ion . 541.00 
4011 Slar Raiders ... $33.00 
4012 Missi le Command ..... $29 .00 
4013 ASllrolds . .. ..... $29.00 
5049 Vl siCalc ............... $159.00 
7097 .Logo ..... .. ... 579 .00 
7101 Entert.lner ... . ......... $69 .00 
7102 Arcade Champ ......... 575 .00 
8026 Dig Dug . . .. 533.00 
8030 E.T. Phone Homa ...... 533.00 
8031 Donkey Kong ........... 539.00 
8033 RObotron . . . .. . . . . . ..... $35.00 
8034 Pole Posillon . 539.00 
8036 Atari Wrlter ... 579.00 
8040 Oonkay Kong . Jr. .. 539.00 
8043 Ms. PllcMan ............ $39 .00 
8044 Joust ...... 539 .00 

DISKETTES 
MAXELL 

5 '/, " MO· I . 
5'/, " MD·2 .. 

....... ... 529.00 
. ..... ... 539.00 

8 " FO· l ISS/ DO) 
8 " FD·2 IDS/ OO) . 

... 539.00 
. . . . 549.00 

VERBATIM 
5'1. SS/ OO .................. 526.99 
5'1.0S/ 00 ............ ..... 536.99 

ELEPHANT 
5'/. 55/50 ............. . 
5 '1, " SS/ OO 
5'/.05/ 00 . 

HEAD 

. 518.49 
.... 522.99 

. 528.99 

5 '1, ' Disk Head Cle.ner ...... 514 .99 

DISK HOLDERS 
INN O VATIVE CONcePTS 

Fllp·n·FiJe 10 .. .. $3.99 
Fllp·n·File SO .... .. ..... 517 .99 
Flip-n-AIe{400/SOOROM)Holder .. $ I 7.99 

L.JK ENTERPRISES 
Ablri Lener Perlect·OIIk{4OJ80I ... 579.99 
Ablri LetterPeriect-ROM(40c:oll ... 579.99 
Ablri Lener Periect-ROM(ao coi) ... $79.99 
Ablri Data Periect-ROM(80c:oIl ..... $79.99 
Atarl Spell Perfect· DISK ..... $59.99 
Atar l Ulllity/ MoliMe rge . . ... $21.00 
Apple Letter Pertee!.. ........ $99.00 
Apple Oete Pertect .... 575.00 
Apple LJK Utility ............. $21 .00 
AppleLo_rCaMGenerator ... $19.00 

COMPUTERS 

1200XL . .. . CALL 
1400XL .. .. CALL 

! ~umuMl 
AT 88·A2 . . ..... . 5259.00 
AT 88·S2 .. ... 5529.00 
AT88·SIPD .. ..... .... 5429.00 
AT 88'00A .... $119.00 
RFO 40·51 .... .. $449.00 
RFO 40' AI ....... 5269.00 
RFO 40·52 ...... 5699.00 
RFO 44·51 ................. $539 .00 
RFO 44·52 ...... $869.00 

TEXAS INSTRUMENTS 
TX 99·51 ... .... .... . ... 5279 .00 

RANA 
1000 .. 

TRAK 
AT·02 .... .. 5389 .00 

MEMORY BOARDS 
A.lon 32K ........ . $59.00 
Axion 48K ....... . ..... . ... 599.00 
Axlon 128K.. .5299.00 
Inlec 32K . .. 559.00 
Intec 48K ... .. 585.00 
InlOC 64K .... .... ........... . 599.00 
Intec Reel Time Clock ....... 529 .00 

Ala ri ... 
Apple . 

KOALA-PAD 
Alari .... 575.00 
Apple ..... . .... . ............ 585 .00 
IBM ..... . ......... 595.00 
CBM 64 ...•. ..... . ......... $75.00 

CONTROLLE RS & 
.JOYSTICKS 

WtCO 
J oystiCk .. . 
3·way Joytlick. 
Femout Red Ban 
Power Grip ... 

....... $21 .99 
.. $22 .99 
. $23 .99 

........... 521 .99 
... $17 .99 
.. 534 .99 

BOSS Joystick . 
ATARI/VIC Trlk Ball 
Apple Trek Bin ..... . 
Apple Adapler .. .. . 
Apple Analog. 

KRAFT 
Joysllck 
Alllri Single Fire . 

$54 .99 
$15 .99 

....... 531 .99 

Atar i Switch Hitter ....... 
Apple Peddles . 

541 .99 
.. 512 .99 
.. 515 .99 

.... 534 .99 

.. .. $34 .99 

.... $46 .99 
IBM Paddles . 
IBM Joystick 

AMtGlA 
3100Sln91e $13 .99 
3 101 P.lr .... .... ........... . $19.99 
Joyboard . .. .......... 537 .99 

TO 



As written, the DATA line contains the informa

tion for the Commodore 64 version of this utility,

"Stackwatch." Replacements for this line to make

it work on other computers are given below.

If you've been working on a long, complicated

program and are getting an odd out-of-memory

error, add lines 10-20 to the long program. They'll

stick a machine language program down in a safe

place. Then, put SYS 864 into various places in

your program. You can then quickly locate which

loop or GOSUB is unclosed. When the number

printed on screen by Stackwatch takes a big dip,

hit the STOP key and see where you are.

To make Stackwatch work on other Commo

dore computers and the Apple, you must change

the last three items in the DATA line, line 10, as

follows:

for Original ROM PET:

UpgradeROM PET:

4.0 BASIC PET:

VIC-20:

64:

For Apple:

159,220,96

217,220,96

131,207,96

205,221,96

(as printed)

10 DATA 186,169,0,32,36,207,96

There is no comparable number printing

routine within the Atari operating system, but

Charles Brannon has provided the following rep

lica for those who know machine language and

want to implement Stackwatch on the Atari.

For TI, you can run these BASIC tests, but

the TI's brain chip will not run Stackwatch.

0000

0600

0600 A900

0602 A264

0604 200806

0607 60

0603 S6D4

060A 85D5

060C 20AAD9

060F 20E6D8

0612

0614

0616

0618

0619

e)

06 IB

06 IE

061F

0621

0623

0624

0626

A000

34CB

B1F3

48

297F

202706

68

3005

A4CB

CS

D0EE

60

0627 AA

0628 AD4703

062B 48

062C AD4603

062F 48

0630 8A

0631 A092

0633 60

0634

0100

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0235

0290

0300

0310

0320

0340

0350

0360

0370

0380

0390

0400

0410

0411

0412

0413

0414

0415

0420

0430

0440

0450

0460

0470

0480

0490

0500

*= 4600

.OPT OBJ

; Test routine

LDA #0

LDX #100

JSR PRNUM

RTS

;MSB in A, LSB in X

;Prints number to screen

PRNUM

;Print

;by *F

;The 1

; I-f it

LOOP

STX

STA

JSR

JSR

*D5

*D9AA

*D3E6

ASCII number pointed to

3 and *F4

ast digit of the number will be signalled by bit 7

is set, then we have the last digit

LDY #0

;Save Y index

;Get char

;save it on stack

; mask off high bit (or it would be invers

STY $CB

LDA <*F3),Y

PHA

AND #*7F

EXIT

JSR PRCHAR

PLA

BMI EXIT

LDY *CB

I NY

BNE LOOP

RTS

;print character

;restore character

;test -for high bit set

;restore Y index

;This routine pushes the high,low bytes of the address

;of the CIO print character routine onto the stack,

jcreating an artificial return address

;In effect, we have an indirect jump

PRCHAR TAX

LDA *0347

PHA

LDA *0346

PHA

TXA

LDY #*92

RTS

-END
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As written, the DATA line contains the informa­
tion for the Commodore 64 version of this utili ty, 
"Stackwatch ." Replacements for this line to make 
it work on other computers are given below. 

If you've been working on a long, complicated 
program and are getting an odd out-of-memory 
error, add lines 10-20 to the long program. They'll 
stick a machine language program down in a safe 
place. Then, put SYS 864 into various places in 
your program. You can then quickly locate which 
loop or GOSUB is unclosed. When the number 
printed on screen by Stackwatch takes a big dip, 
hit the STOP key and see where you are . 

To make Stackwatch work on other Commo­
dore computers and the Apple, you must change 

0000 0 100 
0600 0 110 

lIi= $600 
• OPT 08J 

0120 
0600 A900 0 130 
0602 A264 0 140 
0604 200806 0 150 
0607 60 01 6 0 

;Test routine 

0608 8604 

0 170 ; 

LOA # 0 
LOX #1 00 
JSR PRNUM 
RTS 

0 1 8~ ; MSB in A, LSB in X 
0 1911:1 ;Prints number to screen 
0200 
0210 PRNUM STX $04 

0 60A 8505 0220 
060C 20AA09 023~' 
0 60F 20E608 024 0 

STA $05 
JSR S09AA 
JSR S08E6 

0250 ; 

the las t three items in the DATA line, line 10, as 
follows: 

forOriginaJ ROM PET: 159,220,96 
Upgrade ROM PET: 217,220,96 
4.0 BASIC PET: 131,207,96 
VIC-20: 205,221,96 
64: (as printed) 
For Apple: 10 DATA 186,169,0,32,36,207,96 

There is no comparable number printing 
routine within the Ata ri operating system, but 
Cha rles Brannon has provided the following rep­
lica fo r those who know machine language and 
want to implement Stackwatch on the Atari. 

For TI, you can run these BASIC tests, but 
the TI' s brain chip will not run Stackwatch . 

02613 ;Print ASCII number pOi nted to 
0270 ;by SF3 and SF4 

06 12 A000 
~'6 14 84CB 
0616 BIF3 
0618 48 
0619 297F 
e ) 

13280 ;The last digit of the number will be signalled b y bit 7 
0 285 ;If it is set, then we have the last digit 
0290 LOY #0 
133013 LOOP STY SeB ; Save Y i nde>: 
~'3 1 0 LOA ($F3 ) , Y ; Get char 
03213 
0330 

PHA 
ANO #$7F 

; save it on stack 
;mask o ff high bit (or it would be invers 

06 1B 202706 034 0 JSR PRCHAR 
PLA 

; print character 
;restore character 
;test for high bit set 
; restore Y i nde>: 

12'61 E 68 1335121 
061 F 3005 0360 
0621 A4CB . '370 

03813 
039 0 

BMI EXIT 
LOY SCB 
INY 0623 CB 

0624 00EE 
0626 60 0400 EX IT 

0 41 0 

BNE LOOP 
RTS 

0627 AA 
0628 A04703 
062B 48 
062C A04603 
062F 48 
0630 8A 
0631 A092 
0633 60 

0634 

041 1 
04 12 
041 3 
0 414 
0415 
13420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
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~This routine pushes the high~low by tes of the address 
;of the CIO priot character routine onto the stack, 
;creating an artificial return address 
;In effect, we have an indirect jump 
PRCHAR TAX 

LOA S0347 
PHA 
LOA $0346 
PHA 
TXA 
LOY #$92 
RTS 

.ENO 



Program 1: Memory Collapse

100 GOSUB 150

150 X = X + 1:PRINT X

160 GOTO 100

Program 2:

Stackwatch Attached To Program 1

10 DATA 186, 169, 0, 32, 205, 189, 96

20 FOR A=864TO870:READ D:POKE A,D:NEXT A

100 GOSUB 150

150 X=X+1:PRINTX

160 SYS864:GOTO100

Program 3: Too Many Loops

10 DATA 186,169,0,32,205,189,96

20 FORA=864TO870:READD:POKEA,D:NEXTA

100 FORA=1TO5

110 IFA=1THEN130

120 NEXTA

130 SYS864:FORB=1TO5

140 IFB=1THEN160

150 NEXTB

160 SYS864:FORC=1TO5

170 IFC=1THEN190

180 NEXTC

190 SYS864:FORD=1TO5

200 IFD=1THEN220

210 NEXTD

2 20 SYS864:FORE=1TO5

230 IFE=1THEN250

240 NEXTE

250 SYS864:FORF=1TO5

260 IFF=1THEN280

2 70 NEXTF

280 SYS864:FORG=1TO5

290 IFG=1THEN310

300 NEXTG

310 SYS864:FORH=1TO5

320 IFH=1THEN340

3 30 NEXTH

340 SYS864:FORI=1TO5

350 IFI=1THEN370

3 60 NEXTI

370 SYS864:FORJ=1TO5

380 IFJ=1THEN400

390 NEXTJ ©

I
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Program 1: Memory Collapse 

H'0 GOSUB 150 
1 50 X = X + l:PRINT X 
160 GOTO 100 

Program 2: 
Stackwatch Attached To Program 1 
1 0 DATA I B6, 169, 0, 32, 205, 189, 96 
20 FOR A=864T0 870:READ D:POKE A,D:NEXT A 
100 GOSU B 1 50 
150 X=X+l : PRINTX 
160 SYS864:GOT0100 

Program 3: Too Many Loops 

10 DATA 186,169,0,32,205,189,96 
20 FORA=864T0870:READD:POKEA , D:NEXTA 
100 FORA=lT05 
110 IFA=lTHEN13 0 
120 NEXTA 
130 SYS864 :FORB=lT05 
140 IFB=lTHEN160 
150 NEXTB 
160 SYS864 : FORC=lT05 
170 IFC=lTHEN190 
180 NEXTC 
190 SYS864:FORD=lT05 
200 IFD=lTHEN220 
210 NEXTD 
220 SYS864:FORE=lT05 
230 IFE=lTHEN2 50 
2 40 NEXTE 
250 SYS864:FORF=lT05 
260 IFF=lTHEN280 
2 70 NEXTF 
280 SYS864:FORG=l T05 
290 IFG=lTHEN310 
300 NEXTG 
310 SYS864:FORH=lT05 
320 IFH=lTHEN340 
330 NEXTH 
340 SYS864:FORI=lT05 
350 IFI=lTHEN370 
360 NEXT I 
370 SYS864:FORJ=lT05 
380 I FJ=lTHEN400 
390 NEXTJ 

MEMOREX 
"·DIBLE DISCS 
WE WIll NOT BE UNDER· 
SOlD!1 Call F,.. (800)2354137 
for prices and infonnation Dealer 
inquiries invited and CO 0 : 5 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blv.:! . 
San Lu is Obispo. CA 
93401. In Cal. call 
(800) 592·5935 or 
(80S) 543· 1037 

More 
"Call-on-Me's" 

with 
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THE WORLD INSIDE THE COMPUTER

New Directions
For Computer Camps

Fred Dlgnazio, Associate Editor

I thought that this camp

would be about pro

gramming. I didn't

know that it would be

so much fun!

Ashley Bell, age 8

Ashley was one of

the youngest campers

at the Computer FUN-

damentals camp at Hollins College, in Roanoke,

Virginia, last summer. Her comments reflect the

kind of computer activities she participated in at

the camp. However, if she had gone to another

camp, she might have learned about computers

in a completely different way.

The Changing Face Of Computer

Camps

Most educators agree that the first computer camp

was organized by Dr. Michael Zabinski in Con

necticut, in 1978. Now, six years later, Zabinski's

organization offers five camps annually, in loca

tions from Simsbury, Connecticut, to Portland,

Oregon. In addition to Zabinski's camps there are

hundreds of other computer camps throughout

the U.S.

The first camps were mostly attended by

boys. The boys studied "hard-core" computer

subjects like BASIC programming, computer

hardware, and hooking up different devices to

computers. Compared to today's models, the

Fred D'Ignazio is a computer enthusiast and author of

several books on computers for young people. His books

include Katie and the Computer (Creative Computing),

Chip Mitchell: The Case of the Stolen Computer Brains

(DuttonlLodestar), The Star Wars Question and Answer

Book About Computers (Random House), and How To

Get Intimate With Your Computer (A 10-Step Plan To

Conquer Computer Anxiety) (McGraw-Hill).

As the father of two i/oung children, Fred has become

concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device.

His column appears monthly in COMPUTE!.
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computers at the first camps were primitive. They

consisted of early Apple computers, TRS-80

(Model I's), Commodore PETs, and other com

puters whose names we have all but forgotten.

Today's campers enter a new world filled

with the latest personal computers and peripheral

devices such as speech synthesizers, graphics

pads, light pens, and robots. They study a variety

of subjects, including the impact of computers on

society, computers for handicapped people, and

computers in the arts and humanities.

Today, girls represent a much larger propor

tion of the campers. In some camps, they number

as many as a third.

At most camps you will also see a few campers

who have some sort of mental or physical disabil

ity. Campers in wheelchairs are a common sight

at many camps.

So are adults. The newest computer camps

cater to both youngsters and oldsters. In fact, it's

predicted that many of the most avid campers in

1984 will be men and women in their 60s and 70s.

How To Choose A Computer Camp

There are hundreds of computer camps to choose

from, each with its own philosophy and person

ality. And you can find the right one for you, if

you look hard enough.

The first thing you should look at is the type

of camp. Is it sponsored locally or nationally? Is it

for children, adults, or both? Do the counselors

concentrate on programming or on computer

literacy and applications? Is the camp residential

or a day camp?

There are benefits and drawbacks associated

with each type of camp. For example, if a camp is

locally sponsored, it may be more suited to the

needs of the people in your community. But local

sponsorship doesn't necessarily mean high-

quality sponsorship. Generally speaking, the best

local computer camps are affiliated with a com

munity college or university.

Residential computer camps are nice because

they take the children away from home for a week
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New Directions 
For Computer Camps 

Fred D·lgnozlo. AssoclOte Editor 

I thought that this camp 
would be about pro­
gramming. I didn't 
know that it would be 
so much fun! 

Ashley Bell , age 8 

Ashley was one of 

L_~~---------- the youngest campers 
at the Computer FUN­

damentals camp at Hollins College, in Roanoke, 
Virginia, last slimmer. Her comments reflect the 
kind of computer activities she participated in at 
the camp. However, if she had gone to another 
camp, she might ha ve lea rned about computers 
in a completely different way. 

The Changing Face Of Computer 
Camps 
Most educators agree that the first computer camp 
was organized by Dr. Michael Zabinski in Con­
necticut, in 1978. Now, six years later, Zabinski's 
organization offers five camps annually, in loca­
tions from Simsbury, Connecticut, to Portland, 
Oregon. In addition to Zabinski's camps there are 
hundreds of other computer camps throughout 
the U.S. 

The first camps were mostly attended by 
boys. The boys studied "hard-core" computer 
subjects like BASIC programming, computer 
hardware, and hooking up different devices to 
computers. Compared to today's models, the 

Fred D'lgllazio is a computer enthusiast and aLithor of 
several books all computers for youllg people. His books 
inelude Katie and the Computer (Creative Computing), 
Chip Mitchell : The Case of the Stolen Computer Brains 
(Duttoll /Lodestar), The Sta r Wars Question and Answer 
Book About Computers (Random House), alld How To 
Get Intimate With Your Computer (A lO-Step Plan To 
Conquer Compu ter Anxiety) (McGraw-Hili). 

As the father of two youllg children , Fred has become 
concerned with i1l1roducitlg the computer to ch ildrell as a 
wonderful tool rather thall as a forbidding electronic device. 
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computers at the first camps were primitive. They 
consisted of early Apple computers, TRS-80 
(Modell's), Commodore PETs, and other com­
puters whose names we have all but forgotten. 

Today's campers enter a new world filled 
with the latest personal computers and peripheral 
devices such as speech synthesizers, graphics 
pads, light pens, and robots. They study a variety 
of subjects, including the impact of computers on 
society, computers for handicapped people, and 
computers in the arts and humanities. 

Today, girls represent a much larger propor­
tion of the campers. In some camps, they number 
as many as a third . 

At most camps you will also see a few campers 
who have some sort of mental or physical disabil­
ity. Campers in wheelchairs are a common sight 
at many camps. 

So are adults . The newest computer camps 
cater to both youngsters and oldsters. In fact, it's 
predicted that many of the most avid campers in 
1984 will be men and women in their 60s and 70s. 

How To Choose A Computer Camp 
There are hundreds of computer camps to choose 
from, each with its own philosophy and person­
ality. And you can find the right one for you, if 
you look hard enough. 

The first thing you should look at is the type 
of camp. Is it sponsored locally or nationally? Is it 
for children, adults, or both? Do the counselors 
concentrate on programming or on computer 
literacy and applications? Is the camp residential 
or a day camp? 

There are benefits and drawbacks associated 
with each type of camp. For example, if a camp is 
locally sponsored, it may be more suited to the 
needs of the people in your community. But local 
sponsorship doesn' t necessarily mean high­
quality sponsorship. Generally speaking, the best 
local computer camps are affiliated with a com­
munity college or university. 

Residential computer camps are nice because 
they take the children away from home for a week 
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The VIC-20 is a versatile computer. Its pro

grammable color, graphics, and sound can add

a lot to game programs.

Over the past few years, COMPUTEI

Magazine has published a wide variety of

games for the VIC. But some back issues are

hard to find or unavailable.

That's why the editors of COMPUTE!

have chosen the best games, revised them,

and added previously unpublished games, put

ting them together into COMPUTEI's First

Book of VIC Games. Each game has been

tested and debugged and is ready to type into

a VIC-20.

First Book of VIC Games contains fast-

action arcade games that require quick

reflexes, as well as strategy games that test

logical skills. For SI2.95 you get two dozen

games, including:

Time Bomb — You hear the time bomb tick

ing, and you have to find your way through

the maze to defuse it. But the maze is larger

than the screen, and you can't always see

where the dead ends are.

Closeout — The loca\ department store is

having a sale. You try to snatch as many sale «»«w««i«*—.;j^*h, „.„„

items as possible, while avoiding the horde of

bargain hunters who are trying to thwart you.

Cryptic Numbers — A good logic game. The computer picks a pattern of

numbers that you have to guess. After each turn you learn how close you

were.

Air Defense — Missiles are falling out of the sky onto your city. Aim

carefully; you get only one shot at each missile.

Thunderbird — Your goal is to break out of the playing field by using the

thunderbird that controls the satellite.

Sky Diver — Put on your parachute, jump out of the plane, and try to

land on one of the targets. Watch out for wind currents that may blow you

off course.

.Deflector — A ball is bouncing around the screen. You can aim it toward

targets by strategically placing deflectors that change its direction.

Hidden Maze — Lost in a maze, you're trying to get out. But it is dark,

and you can see only a few spaces in front of you.

-Outpost — Your small fortress is under siege. You have two types of lasers

and some torpedoes. Unfortunately, the energy supply is dwindling and

the computer is on the blink. The supply ship may (or may not) show up in

time to make repairs.

First Book of VIC Games is more thanjust a book of program listings. Each program is annotated and explained; you can modify the games if

you like or use the many programming techniques in your own games. Also included is a useful program you can use to draw mazes for

games you write. Three chapters show you how to develop a game program. Another tells you how to take advantage of the VIC's sound,

graphics, and color capabilities. The index lists references where you can team more about programming. And First Book of VIC Games is

spiral bound to lie flat while you are typing in programs.
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Richard Mansfield
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Richard Mansfield
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Authors: 
PrIce: 

.On Sale: 

COMPUTE I Magazine Contributors 
S 12.95 
Now 

The V IC-20 is a versatile computer. Its pro­
grammable color. graphics. and sound can add 
a lot to game programs. 

Over the past few years. COMPUTEI 
Magazine has published a wide variety of 
games for the VIC. But some back issues are 
hard (Q find or unavailable. 

That's why the editors of COMPUTE I 
have chosen the best games. revised them, 
and added previously unpublished games. put­
ting them together into COMPUTE!'s First 
Book of VIC Games. Each game has been 
tested and debugged and is ready to type into 
a VIC-20. 

CopyCat 
Mllrk Qnd Dm fbu ",11 

Outpost . . .. . .. . ... . . .. . ...•. 

Tim Rzrker . •.•. . 
Crypt ic Numbers 

CG. McGalfi/1 Word Hunt .. ... . . .... . . . ... . . . . . • • 

.. 
IllS 

M ~;~nsing Qnd &b Meym, JT. .. .. ........... . .. .. 1U 

Vo.l:irml Pugh ... 
Pharaoh's Trt'asurt' .. . . . . . .. . .............. . .. . .. .. 120 

CIQrlo: Qlld K1.Ilhryn H. Kidd 
.. .. .................. 128 

Part 5: Scrolling 
Grand Prix !Uo .. . ............ . . .... . . .......... 115 

J Mluk Wild: . .. .. .. .. .. . . .. ... ...... .. .... . ..... 1.37 

PartTh6: Dexterity . .. ..... .. ... . . . .. . 143 underbird ......... . .. 
Dal., Sandns 

Ju~er .......... •• .. . .........• I., 

........ 153 o:i(''::;orFrrgusml . ............ •• 

FtQnk J. Tynill' 
Jumping Jack ..... . .............. 158 

First Book.of VIC Games contains fast­
acrion arcade games that require quick 
reflexes. as well as strategy games that test 
logical skills. For S 12.95 you get two dozen 
games. includi~g : 

Rzul Burgtr . . . ' . . .. ... .... . . . 
Skydin'r 

Th
AlIln Crossky ... . .. . . . 
e Hawkmen of Dindrin 
fstrlcn V. Aguiillr, IT. ... . ...... . 

Table Of Contents 
Foreword 

Time Bomb - You hear the time bomb tick­
ing. and you have to find your way through 
the maze ro defuse it. But the maze is larger 
than the screen, and you can't always see 
where the dead ends are. 
Closeout - The local department store is 
having a sale. You try ro snatch as many sale 
items as possible. while avoiding the horde of 
bargain hunters who are trying to thwart you. 

Appendix A: Creating 'Your 0 1 
Ch4rlts Bond .... .... . .... . . 

Appendix B: Writing Your Ow 
Dan Gmnicho.el .. .. .. . ..... . 

Ap~endix C: A Beginner's Gu' 
Typmg In Programs . . .... . .... . · 
USfing Conwntions 
Inde>; .. . .. . .... . . 

'Cryptlc Numbers - A good logic game. The computer picks a pattern of 
numbers that you have to guess. After each turn you learn how close you 
were. 
Air Defense - Missiles are falling out of the sky onto your city. Aim 
carefully: you get only one shot at each missile. 
Thunderbird - Your goal is to break out of the playing Freid by using the 
thunderbird that controls the satellite . 

Sky Olver - Put on your parachute. jump out of the plane. and try to 
land on one of the targets. Watch out for wind currents that may blow you 
off course. 

.Deflector - A baU is bouncing around the screen. You can aim it toward 
targets by strategically placing deflectors tha, change its direction. 

Hidden Maze -lost in a maze, you're trying [Q get out. But it is dark. 
and you can see only a few spaces in front of you. 

.Outpost - Your small fortress is under Siege. You have two types of lasers 
and some rorpedoes. Unfortunately, the energy supply is dwindling and 
the computer is on the blink. The supply Ship may lor may notl show up in 
time to make repairs. 

~E.~lay~g Games With ;~~~' ~~~':. 
r'- ~~. Color, Graphics, Sound etc 
...... n u,"rllc~1 ' . 

Writing )bur FITS! G~~~ 
~~ho.nI MIlnsfidd .•..• .. 

Wn~mg A Simulation Game' 
R~ho.rd Mlmsfold 

Writing An Arcade C~';"~ .. 
Rirho.rd M:msfiefd . ..... . 

Part 2: Maze Games 
.TIme Bomb 

............... 
. . . . . . . . . . . . . . . . . . 

1 Doug SmOlIk 
Hidden Maze . .. ... . ... .. . ....... . 

Guy BotUn . . ..... .... . . . 
Su(~":cn:::~ Fr the WC by ch~;ir's 'B:U~;';;,;) " 

Ali/hOllY Godsliall 
lochinvar's Mille ................ . . . ......... . 

Clark Qnd KatirrYIi H. Kidd . . . . . . . . . . . . . . . . 
Part 3: Action Games . 

Closeout 

1T;':;~ ' .. tit .... ... .. .. .......... . 
Marble Hun/or t VIC by Clra /lrs BtQllllOlI) 

Rolllry Dlig 
Balloons ... ... ............. 

Ailrllfl Bobick ..•...• 
Richthofen'~ RevengE' 

Ch
Motr,Sugrytlmll. Todd KDumrilm,CJrris Mrtall' 
ame eon I " 

.Cl4rk Qnd Kathryn H. Kidd 
Air Defense .. .......... . 

T.L ~'bhl . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Part 4: Brain Testers 

MalhMan ... . ............. . 
A.ndy Hayts 
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51 

55 
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75 
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89 
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First Book of VIC Games is more than just a book of program listings. Each program is annotated and explained; you can modify the games if 
you like or use the many programming techniques in your own games. Also included is a useful program you can use to draw mazes for 
games you write. Three chapters show you how to develop a game program. Another tells you how to take advantage of the VIC's sound. 
graphics, and color capabilities. The index lists references where you can learn more about programming. And First Book of VIC Games is 
spiral bound [Q lie nat while you are typing in programs. 

To o rder d irectly. call ORDER NOW 

'TOLL FREE Available at computer dealers and bookstores nationwide. Or send a check or money order to 
800-334-0868 COMPUTE I Books. P. O. Box 5406. Greensboro. NC 27403. 

/
919-275-9809 In NCI Add 52 Shipping and handling. Outside the U.S. add 55 for air mail. 52 for surface mail. AU orders prepaid. U . S. funds only. 
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Business

Specials

Bank Street Writer

$48.00

Home Accountant

S48.0O

Household Finance (D)

$23.00

Home Inventory (D)

$12.00

Paper Clip

Word Processor

$89.00

Omnicalc (D)

$34.00

Practicalc {D) 64

$39.00

Multiplan

$65.00

HESWARE

Hes Modem 69

COMMODORE

Automodem 95

CHALKBOARD

Power Pad B9

Programming Kit 18

KOALA TECHNOLOGIES
CORPORATION

Koala Pad Touch Tablet 69

Apple Hit list
The Quest S 17

Mini! Man S 17

The Coveted Mirror S 17

Zofkl, II, III ea S 29

Deadline S 35

Starcross S 35

Witness £ 35

Plant'all S 35

Enchanter S 35

inlidel S 34

Wizardry S 34

Knight of Diamonds S 25

Legacy of Llylgammon S 2g

Spare Change $ 25

Lode Runner S 29

Temple ol Apshai S 29

Jumpman $ 29

Zaxxon S 29

Pooyan S 22

Sargon Ml ...., S 35

Songwriter S 29

Sammy Lightfoot S 22

Computer Outlet

ftcommodore

"New" 801 Graphics Printer $269

1530 Datasette $ 64

1541 Disk Drive $259

16OO Modem $ 89

17O2 Commodore Monitor. 5289

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles . . . $ 16

Avalon Hill

B-1 Nuclear Bomber (C| S 12

Midway Campaign (Cj S 12

Nuhewar (C) S 12

Planet Miners (C) S 12

Computer Stocks & Bonds (C| .. S 15

Andromeda Conquest (C> .. . S 14

ComputerFootballStrategy(C) S 12

Telengard(C) S 16

Broderbund

Davids Midnight Magic S 23

Choplifler(CT) S 34

Serpentine (CT) S 27

Sea Fox(CT) S 27

CBS Software

Maih/Addition&SuotractionfDi S 17

Maih/Mull/Oivision (D) . S 17

Datamost

Monster SmasH S 23

Paml Magic S 33

Davidson

Speed Reader ll/D S 17

Word Attache S 34

Malhbiaster/D S 34

Don't Ask (Tronix)

S.A.M

Chatlerbee

EPYX/Automated

Simulations

Jump Man (D)

Temple of Apshai

Jumpman Jr./CRT

Pitstop/CRT

Hayden

Mtcro Addition (D) or (Cl

Micro Division |0 or C)

Micro Multiplication (D or C)

Micro Subtraction (D or C(

Monkey See. Monkey Spell

Sargon II

Human Engineered

Software

Retro Ball (CRT)

Hesmon (CRT)

Turtle Graphics II (CRT)

Heswriter 64 ICRT)

Gndrunner(CRT)

Paint Brush (CRT)

Synthesound 64

S 45

S 27

S 27

$ 27

S 27

S 27

S 15

S 15

S 15

S 15

S 20

S 23

S 27

S 27

S 45

S 35

S 23

S 23

S 23

Apple/Educathnal
Sticky Bear Numbers/Xerox ... S 3D

Sticky Bear ABC/Xerox S 30

Sticky Bear Opposttes/Xerox .. S 3O

Sticky Bear Shapes/Xerox $ 3O

In Search of Most Amazing Thing

Spinnaker S 29

Hey Diddle Diddle/Spinnaker ... $ 22

Snooper Troops 1 8 2/Spmnaker Ea £ 30

Delia Drawing/Spinnaker $ 34

Story Machine/Spinnaker $ 23

Face Maker/Spmnaker S 23

Rhymes 8, Riddles/Spinnaker .. .. $ 20

Alphabet Zoo/Spinnaker $ 20

Plato Whole Numbers $ 39

Plato Decimals S 39

Plato Fractions S 39

PDI Preschool Builder $ 24

Match Wits/CBS S 20

Mastering ihe SAT/CBS S 99

Early Games lor Young Children/

Counterpoint S 22

Early Games Music/Ccunterpoint S 22

Wizare Mcrozme/Scholastic

Juggles Rainbow/Learning Co

Bumble Games/Learning Co.

Bumble Plot/Learning Co

Gertrudes Secrets/Learning Co

Gertrudes Puzzles/Learning Co...

Rocky's Boots/Learning Co

Compu-Read/Edu Ware

Spelling Bee with Reading Pnmer

Algebra I/Eduwae

Fractions/Eduware

Decimals/Eduware

Master Type/Lighting

Type Attack/Sinus

SAT Word Attack/Hartcourt

Base

Word Attack/Davidson

Math Blaster/Davidson

Speed Reader il/Davidson

Spe 11 icopte r/Designware

Micro Multiphcation/Hayden .

£ 29

S 22

S 29

S 29

S 30

S 30

$ 34

S 23

S 27

S 34

$ 34

S 34

S 29

$ 29

S 35

S 36

S 36

S 48

S 29

S 22

Infocom

Zorkl. II. Ill Ea S 27

Deadline (D| S 34

Starcross $ 27

Witness S 34

Pianetlall S 34

Infidel . S 34

Lightning

Mastertype/D S 27

Songwriter/D S 27

Spinnaker

Snopper Troops #1 (D) S 30

Face Maker (D) S 23

Kmdercomp(D) S 20

Hey Diddle £ 20

In Search ol the Most Amazing Things 27

Fraction Fever (CRT) S 20

Alphabet Zoo (CRT( S 20

Delta Drawing (CRT) $ 20

Kids of Keys (CRT) £ 23

Delta Music (CRT) $ 23

Sierra On-Line

Frogger(D) $ 25

Crossfire S 15

Jaw Breaker S 20

Threshold (CRT) $ 27

Sammy Light Fool (CRT) S 20

Apple Cider Spider S 23

Sirius Software

Blade of Blackpool (0) S 27

Type Attack (CRT] S 27

Critical Mass (D) S 27

Bandits S 23

Strategic Simulations

Combat Leader S 27

Geopohtique 1990 S 27

Knights ol the Desert $ 27

Sub-Logic

Flight Simulator ll/D

Night Mission Pinball .

Timeworks

Data Manager

Wall Street

Electronic Checkbook

Money Manager

General Ledger

S 39

S 20

WC 20 Software
Kmdercomp/CRT S 23

Story Machine/CRT $ 23

faceMaker/CRT £ 23

Lode Runner/CRT S 23

Masteriype/CRT S 27

0 Bert/CRT $ 35

Frogger/CHT S 35

Star Trek/CRT $ 27

Buck Rogers/CRT $ 27

Early Games/CASS £ 20

Early Games Match Maker £ 20

Pipes/CRT $ 20

Serpentine/CRT S 20

A.E./CRT S 23

Sea Fox/CRT $ 23

Shy Blazer/CRT S 23

Temple of Apsfiai S 27

Fun witfi Music S 27

Submarine Commander ..■ S 27

Computer War S 27

B-1 Nuclear Bomber S 12

Tank Arcade S 12

Computer Outlet
We offer the largest selection of software and hardware

for Apple, Atari, Commodore, IBM and Kaypro at

25 to 40% off retaiL

1095 East Twain, LasVegas, NV 89109 • mon.-fri. 8AW to 6PM, Sat 9AM to 5PM

Business Computer Outlet 
specials 

Bank Street Writer 
$48.00 

Home Accountant 
S48.00 

Household Finance (0) 
S23.00 

Home Inventory (0) 
S12.00 

Paper Clip 
Word Proce ssor 

S89.00 
Omnicalc (0) 

S34.0 0 

Practica lc (0) 64 
S39.00 

Multipla n 
S65.00 

HESWARE 

Hes Modem . . . 69 

COMMO DO RE 
Automodem . 

CHALKBOARD 

Prorramminll Kit . 

KO ALA TECHNOLOGIES 
CO RPORATION 

.95 

.89 

.18 

(:: commodore 
6'1 

"New" 801 Graphics Printer . •..• $269 
1530 Datasette • $ 64 
1541 Disk Drive 
1600 Modem •.• 

$ 259 
$ 89 

1702 Commodore Monitor. $289 
VIC 1311 Joystick • ..• 
VIC 1312 Game Paddles 

$ 8 
$ 16 

Don't Ask (Tronix) 
S 12 SAM. S 45 

Avalon Hill 
B- ' Nuclear Bomber Ie) .. 
M idway Campaign (e, . 
Nukewar (C) . 

.. ... S 12 ChaBelbee . $ 27 

$ 12 EPYX/ Automated 
Planet Minels (C) 
Computer Stocks & Bonds (C) . 
Andromeda Conquest (C, 
ComputerF oolball Strategy (C) 
Telengard (C) 

Broderbu nd 
Davld's M ldn'9ht MagIC 
Choplliler (CT) 
SerpentIne (CT) .. 
Sea Fox (CT) 

CBS Software 
Math/ Addlllon & Subtrachon~D) . 

Math/ Mult./DIVISlon (0) . 

Data most 
Monster Smash 

• 12 

• 15 
• 14 S 12 

• 16 

• 23 S 34 

• 27 S 27 

S 17 

• 17 .. . 23 
Paint MagiC ... S 33 

Davidson 
Speed Readel 1110 S 17 

Simulations 
Jump Man (OJ 
Temple of Apshal 
Jumpman J U CRT . 
PlEsl op/CRT . 

Hayden 

• 27 S27 
527 

.. ... $ 27 

M icro Addillon (0) or (C) . S 15 
Micro DiVISion (0 or C) S 15 
MIcro Mulllplicallon (0 or q .. $ 15 
Micro Subtrachon (0 or C) . S 15 
Monkey See. Monkey Spell S 20 
Saigon II S 23 

Human Engineered 
Software 

Relro Ba l! (CRT) . . .. 27 
Hesmon tCRT) • 27 
TurUe GraphICS It (CAT) 

• 45 HeSWfller 64 tC RT) 
• 3. G"drunner (CAT) . . ... S 23 

K~I/1 Pad Touch Tcbltt 69 Word Allack/Q 
Mathbtaster/ O 

S 

• 
34 Paint Brush (CRT) . .... S 23 
34 Synthesound 64 

• 23 

Apple lIit list 
The Quesl .. 
M imI Man . 
Tne Coveted Mirror 
Zark I. II, III ea. 
Deadline . 
Starcross 
Witness .. 
PlanUsll 
Enchanter . 
Inl idel . 
Wizardry 
Knight 01 Diamonds .. 
Legacy 01 Uylgammon 
Spare Change 
Lode Runner . 
Temple 01 Apshal 
Jumpman 
Zauon . 
Poeyan 
Sargon III 
Songwriter 
Sammy l ightfoot 

•• " .. $ " • " .... S 2 • 

• 35 
.. . . . S 35 

• 35 535 
S 35 
534 
S 34 
S 25 

• 2. 525 
S 29 

• 2. .... S 29 

S 2. 
S 22 

• 35 ..... S 29 
... $ 22 

Apple/t:ducational 
Sticky Bear Numbers/ Xero)( . 
Sticky Bear ABC/ Xerox 
Sticky Bear Opposltes/XerolC . 
Sticky Bear Shapes/ Xerox 
In SearCh of M OSt AmaZing Thing 

S 30 

• 30 S 30 

• 30 

Spinnaker S 29 
Hey DIddle Olddle/Spinnaker ... S 22 
SnOOPer Troops 1 & 2/Splnnaker Ea.S 30 
Della DraWing/ Spinnaker .. $ 34 
Story Machine/ Spinnaker $ 23 
Face Maker/Spinnaker . . .... S 23 
Rhymes & RiddleS/Spinnaker . .. $ 20 
Alphabet Zoo/Splhnaker . . . .. $ 20 
Plato Whole Numbers . . .... S 39 
Plato Decimals . . ...... $ 39 
Plato Frachons . . S 39 
POI Preschool BUilder ... S 24 
Match WItS/CBS . S 20 
Mastenng the SAT JCeS ...... S 99 
Early Games lor Young Children! 

Counterpoint . .. S 22 
EartyGamesMusrcJCoYnterPOmt . S 22 

WIl.are M oerozme/Scholasl lC $ 29 
Juggles Rainbow/Learning Co. . S 22 
Bumble Games/Learnmg Co. .. S 29 
Bumble P1oVLearmf'IQ Co.. .. S 29 
GertrudesSecrets/learnlflgCo.. S 30 
GertrudesPuzl.leS/LearnmgCo . . .. . S 30 
Rocky's BoolS/Learnlng Co. ... . .. S 34 
Compu·Read/Edu Ware .. S 23 
Spelling Beewlth Reading Pumer . . S 27 
Algebra IIEduwae . .. S 34 
Fracl lons/ Eduware .. . S 34 
o eclmals/ Eduware . . .... S 34 
Master Type/Llghllhg . $ 29 
Type Attack/SIrius S 29 
SAT. Word Allack/Hartcou n 

Base 
Word Attack/Dav1dson 
Math Blasler/Davidson . 
Speed Reader II/DaVidson 
SpelhcQPter/ o eslQnware . 
M ICro MultlphcahonJHayden 

S 35 
...... S 36 

S 36 
S '9 • 2. 
• 22 

Infocorn 
Zork I. II, lfI Ea. 
Deadline (0 ) .. 
Slarcross ...... . 

S 27 
.. ...... .. S 34 

............. S 27 
Wllness ......... .. .. S 34 
Planetlal! ... ' .• S 34 
Inl ldel ........... S 34 

Lightn ing 
Mastenype/ O ............ S 27 
Songwri ter/ D ..... S 2 7 

Spinnaker 
Snopper Troops .1 (D) .. .. S 30 
Face Maker (D) ........ S 23 
Klndelcomp (D) S 20 
Hey Diddle ... S 20 
In Search 01 the MostAmazlng ThingS 27 
Fract ion Fever (C RT) . S 20 
Alphabet Zoo (C RT) S 20 
Delta Orawlng (C RT) S 20 
Kids 01 Keys (C RT) .. S 23 
Delta MUSIC (CRT) S 23 

Sierra On -Line 
Frogger (D) • 25 
Crossllfe S 15 
Jaw Breaker • 20 
Threshold (CRT) .. S 27 
Sammy L'9ht Foot tCRT) • 20 
Apple Cider Spider • 23 

Siri us Software 
Blade 01 Bfackpool (D) ....... S 27 
Type ABack (CRT) S 27 
Cnt lcal M ass (D) S 27 
BandIts S 23 

Strategic Simulatio ns 
Combat Loader S 27 
GeopohhQue t990 

• 27 KnIghts 01 th e Desert 
• 27 

Sub-Logic 
Flight Simulator 11/0 • 3. 
N'9ht MISSIo n Pinball S 20 

Timeworks 
Da la Manager .. • 17 
Wall Street • 17 
Electron iC Checkbook .. 17 
Money Manager .. S 17 
General Ledger .. . 65 

VIC 20 Software 
K,nde rcomp/CRT . ...... S 23 
Story Machine/CRT S 23 
FaceMsker/ CRT ......... S 23 
Lode Runner/ CRT . • 23 
Mastertype/C AT • 27 
a Berl/CRT . . S 35 
Frogger/CRT . . 

• 35 Star Trek/CAT . S 27 
Buck Roge ra/CRT .. • 27 
Early Gam es/CASS . S 20 
Ear ly Games MatCh Make r , .. $ 20 
Pipes/CAT 5 20 
SerpentiOA/ CRT . • 20 
AEJCRT . . S 23 
Sea FoI({CRT . • 23 
Sky Blazer/CRT . • 23 
Tem ple 01 Apshal •• 27 
Fun With MUSIc .. $ 27 
Submarine Commander ... ...... S 27 
Computer War . ............. ... $ 27 
B·I Nuclear Bomber • 12 
Tank Arcade ................. .. . S 12 

Computer Outlet 
..... ~ ... , We offer the largest selection of soflware and hardware 

for Apple, Alari, Commodore, IBM and Kaypro at 
25 to 40% off retaiL 

1095 East Twain, LasVegas, NV 89lO9 • JIIon.-Fri. SAl'I to 6P1'1, Sat 9Al'I to 5P1'1 



Cuts Prices
Atari, Inc.

Entertainer System S 64

482 Educator $110

483 Programmer S 52

Communicator II S2O9

Atari Accounting S169

CX4104 Mailing List S 19

CXL4007 Muse Composer. $ 42

Programming 2 & 3 Ea. S 22

Conversational Languages.... Ea.S 45

CX4CM8Piloi S 55

CX405 Piiol S 99

CXB 126 Microsolt Basic I] ... S 62

CXL 4020 Centipede S 33

CXL4006 Super Breakout S 26

CXL400S Space Invaders S 26

CXL4009 Computer Chess S 26

CXL4011 Star Raiders S 33

CXL4012 Missile Command ... . S 26

CXL4013 Asteroids S 26

The Bookeeper S102

Home Filing Manager S 65

Alan Speed Reading S 54

Home Manager Kil S 55

Family Finance S 36

Time Wise S 23

Gaiaxian S 33

Defender £ 33

Paint $ 33

Oix $ 33

Dig Dug $ 33

ET Phone Home S 34

Atari Writer ■... S 75

Donkey Kong $ 36

Donkey Kong, Jr £ 38

Pac Man $ 33

Ms. Pac Man $ 36

Atari Logo $ 72

Mickey in the Great Outdoors/D $ 30

Peter Pan's Daring Escape $ 36

Joust. S 43

Robotron 20B4 £ 33

Pole Position $ 36

Eastern Front C.T $ 42

Business St Utilities
Visicalc S169

Compulan's Financial Wizard ... S 45

New Color Accountant S 65

Spell Wizard $ 65

Lelter Perfect S 69

Letter Wizard S 45

Bank Street Writer S AB

Money Wizard S 45

Text/Spell Wizard Combo S 53

Syn File + ,v S 65
Syn Text S 23

Syn Mail S 34

Basic Compiler £ 55

Graphics Generator S 17

Micropainter S 23

Graphics Master S 23

Miles Payroll System £119

Homeword S 39

Atari Specials
6OOXL CALL

SOOXL CALL

14OOXL CALL

1450XLD CALL

1O1O Recorder $ 85

1O5O Disk Drive $415

1O27 Printer $299

1025 Printer $429

830 Modem $145

850 Interface $179

Educational
My First Alphabet (D) S 26

Monkey See. MonkeySpell(C)Si4(DJ£ 17

Pop'R Spell $20 (D) $22

Do It Yourself Spelling <C} S 16

VocabularyBuilder... (C)S 13 (D)S 19

PrepanngfortheSAT(C)$ 66 lD)$ 79

Crossword Magic (D) S 34

Wizware MicfOzine(D] $ 27

Einstein Memory Trainer (D) ... £ 53

Compumath Fractions (C)$ 23 (D)S 29

CompumathDecimalslOS 23 (D)£ 29

Addition/Subtraction (C) $ 14 ID) $ 17

Mult/Division iC)S 14 (D)$ 17

Hey Diddle Diddle (Dj $ 20

Snooper Troops 13,2 (D) ea £ 30
Slory Machine (D) $ 23 <CT) $27

Face Maker (D or CT) .. $ 23
Delta Drawing (CT) $ 27

Rhymes & Riddles (D) . £ 20

Fraction Fever (CT) .... $ 23

Kmdercomp (D or CT) .. .5 20

Magic Melody Box $ ,4

Slates & Capitals (C) .. .. S 12

European Countries & Cantials (C) $ 12

SammylheSeaSerpent(C)£ 13(D)S 19
Preschool IQ Builder (C) $ 13 (D) £ 24

SUPER SAVINGS
Verbatim Disks S/D (10 per box) $ 26.00

Disk Savers (Plastic Sleeves) $ 4.50

DiskSavers(PlasticSleeves)multi-colored ... $ 4.50

Flip'n File Diskette Holder w/Lock (holds 25).. .$ 19.00

Flip 'n File Diskette Box (holds 50) S 22.50

Library Carrying Case (holds 10) $ 2.50

Gorilla Banana Printer $209.00

Percom Printer Port Drive 88S1 PD $489.00

Percom Single Density Drive $339.00

Rana 1000 Disk Drive S/D with DOS $375-00

Alphacom 80 Col. Graphics Printer $ 189.00

Amdek Color I Monitor $ 315.00

Modems Monitors
Hayes Smartmodem 300 Baud

Hayes Smartmodem 1 200 ..

Signalman Modem II

Atari Modem

S209

$499

$ 79

$115

Leading Edge Green Hi-Res 12 S 89

USlAmber $169

NEC GreenScreen $169

Leading Edge Afnbet Hi-Res 12" S 89

Atari Hit List
Q Bert/CRT $ 35

Frogger/CRT $ 35

Popeye/CRT S 35

Chess/CRT $ 39

Astrochase $ 35

Songwriter $ 27

Deadline * 35

Zork I. II. Ill ea $ 27

Starcross S 27

Witness S 35

Pianetfall $35

Enchanter s 35

Infidel s 35

Temple of Apstiai S 27

Gateway to Apshai $ 27

Pitstop S 27

MAS.H S 27

Porky's S 27

Baja Buggies $ 23

Starleague Baseball S 23

Starleague Football $ 23

Zaxxon $ 27

InSearchof theMost Amazing Things 27

Cosmic Balance II S 27

Chopliter S 23

Sky Blazer (D) $ 22

Serpenlme (D) $ 22

Sea Fox{D) S 20

Blue Mai S 23

Arcade Machine (D) S 39

Dark Crystal (D> S 26

Flight Simulator S 36

Chess |D} . $ 45

Checker (D) $ 34

Haplillian(D.C) $ 23

Submarine Commander (CTl . , $ 34

Jumbo Jet Pilot (CT) . ..$34

Soccer (CT) . . . .$ 34

Starcross(D) . .$ 27

Zaxxon (D.C) .... . . S 27

Miner 2049er(CT) . . S 34

Twerps (D).... $23

FlipOut(D) . . $ 20

TheBinhof thePhoem* j 16

Protector II , . , .. )D)S 23(CT)S 29

Baseball(CT) . $ 34

Preppiell(D.C) .. $ 23

Arcade Machine (D) .... ...$39

Cap n1 Cosmos (0) . j 29

Spy's Demise (D) . $ 15

Fepton(D) . . $ 27
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Millionaire (0) j 55

PotierSam(D| ...J 17

Jump Man (D| ... ...$27

Helltire Warrior ID.C) . $ 27

Trion(D) , ...$27

Adventure mTime(D) I 20

Wavy Navy|D) $ 23

Fmai Orbit (CT) j 23
Pharoahs Curse (D.CT) $ 23
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To Order Call Toll Free 1*800*634*6766
Information 8f Inquiries 1-702-3695323 • We accept VISA and MasterCard
ORDERING INFORMATION AND TERMS: for Fast Delivery send cashier checks, money orders or direct bank wire transfers Personal and company checks allow 3 weeks to clear

Charges tor C.O.D. orders are S3 00 minimum or 1 % lor orders over S300 School purchase orders welcomed Prices reflect a cash discount only ana are sub/eel to change without

notice Please enclose your phone number iviffl any orders SHIPPING: — Software: S3.00 minimum. SHIPPING — Hsrdwsra: (Please call) SHIPPING — Fomign Onfara: APO & FPO
orders: ITO minimum and 15% of all orders over $100. Nevada residents aOd_ 5 3/4% sales tax. All goods are new and include factory warranty Due to our low prices, all sales are tinal
All returns must be accompanied by a return authorization number Call 702-369-5523 to obtain one before returning goods for replacement.

Cuts Prices 
Atari, Inc. 

Entertainer System . 
482 Educator 
483 Programmer .. 
CommunICator II 

~:~~Atari Specials 
Alan Accounting $169 
'CX4104 Maiting l isl S 19 
CXL4007 MusIC Composer . S 42 
Programming 2 & 3 . .. 
Conversal ional lang uages 
CX4Q 18 Pilot 

Ea S 22 
... Ea.S 45 

S 55 
CX405 PIIOI ... S 99 
CXB 126 MicrosOft BaS IC II 
CXl 4020 Cent ipede 
CXL4006 Super Breakout 
CXL400a Space Invaders 
CXL4009 Computer Chess .. 
CXL4011 Star Raiders 
CXL4Q12 M issile Command . 
CXL4013 Asteroids ... 
The Bookeeper 
Home Filing Manager . 
Alan Speed Reading 
Home Manager Kit . 
Family Finance .... 
Time Wise 
GalaKlan 
Delender . 
Painl . 
QIlI , 

Dig Dug 
ET Phone Home 
Atari Writer . 
Donkey Kong 
Donkey Kong, J r. 
Pac Man 
Ms. Pac Man 
Alari Logo . 
Mickey in the Great OutdoorsJD . 
Peler Pan's Daring Escape . 
JOU!U . 

Aobolfon 201$4 . 
Pole Posi tion . 
Ea stem From :::T 

S .2 
S 33 
S 26 
S 2. 
S 26 
S 33 
S 26 
S 2. 
$102 
S 65 
5 54 
S 55 
5 3' 
S 23 
S 33 
S 33 
S 33 
$ 33 
5 33 
S 34 
S 75 
$ 3' 
S 38 
S 33 
$ 3. 
$72 
$ 30 
$ 36 
S 43 
S 33 
$ 36 

• 42 

Business It Utilities 
Vislcatc ... $169 
Compular!'s FinanCial Wizard S 4' 
New ColOr Accountant S 65 
SpeIW"atd • 65 

Leller Perfect S 69 
leiter Wizard ... S 45 
Bank Street Writer S 48 

Money Wizard . S 45 
Tel(VSpell Wizard Combo S 53 
Syn File + • S .5 
Syn Tel(t S 23 
Syn M ail .. S 34 
BaSIC Compllel . S 55 
Graphics Generator . S 17 
Mic ropainter S 23 
Gra phics Master S 23 
M iles Payroll System . $119 
Homeword . $ 39 

600XL. 
800XL. 
1400XL 
1450XLD 
1010 Recorder 
1050 Disk Drive 
1027 Printer 
1025 Printer 
830 Modem • 
850 Interface 

CALL 
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CALL 
CALL 
$ 85 
$ 415 
$299 
$429 
$145 
$179 

t;dllcatiOnai 
My FilS! Alphabet (D) ..... $ 26 
Monkey See. M onkeySpell(C)$1 4 (D)S \7 
Pop'R Spell . $ 20 (D) 522 
Do II Yourself Spell ing (C) . $ 16 
Vocabulary Builder ... . (C)$ 13 (0)$ 19 
Preparmg lor the SAT (C) S 66 to)S 79 
Crossword Magic (0 ) .... S 34 
Wizware M icrozine (0) . S 27 
Einstein Memory Trall'ler (0) . $ 53 
CompumathFractions (C)$ 23 (0 )$ 29 
CompumathDecimals(C)S 23 (0)$ 29 
Addition/Subtraction (CI S 14 (01 $ 17 

Mull / DiYlSIon ICI $ 14 (0 ) $ 17 

Hey Diddle Diddle (OJ ... ••.. S 20 
Snooper Troops 1&2 (0, ea. .. 5 30 
Story Machine (D) S 23 (Cl) $ 27 
Face Makel (0 or Cl) S 23 
Delta Drawing (CT) S 27 
Rhymes & Ridd les (OJ S 20 
Fracllon Feyel (CT) ... . . .. .. . .. $ 23 
Klndercomp (0 or Cl) $ 20 
Magic Melody BOl( $ 14 
Sta l es & Capitals (C) ....... . . ... $ 12 
European Countltes & Capllals (C) $ 12 
SammylheSeaSelpent (C) $ 13(0)$ 19 
Preschool 10 BUilder (C) $ 13 (D) S 24 

SUPER SAVINGS 
Verbatim Disks SI D (10 per box) ... . .. ... . .. $ 26.00 
Disk Savers (Plastic Sleeves) . . . ....... . .. . . . S 4 .50 
Disk Savers (Plastic Sleeves) m ulti-colored ... $ 4 .50 
Flip 'n File Diskette Holderw/ Lock(holds 25) . . . $ , 9.00 
Flip 'n File Diskette Box (holds 50) . . . . . . . . . $ 22 .S0 
Library Carrying Case (ho lds 10) ........ . ... $ 2 .50 
Goril la Banana Printer . . . . . . .. . .... . ...... . .. $209.00 
Percom Printer Port Drive 88S1 PO . . . . . .. . .. $489.00 
Perco m Single Density Drive ....... . .. ...... $339.00 
Rana 1000 Disk Drive S ID with 0 0 5 . . . . . • .. 5375.00 
Alphacom 80 Cot. Graphics Printer . .. .. .... $189.00 
Amdek Color I Monitor . .... . . ....... ........ $ 315.00 

Modems 
HayesSmartmodem300Baud .. . . 5209 
Hayes Smartmodem 1200 $499 
Signalma n Modem II 5 79 
Ata ri Modem $1 15 

Monitors 
leadong Edge Gree .... H ,·Res 12" 
USIAmber 
NEC Green Scteen 
Leadong Edge Amber H .. Res 12" 

.8. 
$169 
5169 
• 89 

Atari lIit List 
OBert/CRT ..... S 35 
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Gateway to Apshai ... S 27 
PilSl op . ... ... ... ... S 27 
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Porky's • 27 
Baja Buggies .. 

• 23 
Starleague Baseball S 23 
Starleague Football S 23 
Zauon ... S 2 7 
In SearCh 01 the Most Amazing Thing 5 27 
Cosmic Balance II . S 27 
Choplltel S 23 
Sky Btazer (D) ••. 5 22 
Serpenllne (0) •. $ 22 
Sea FOl( to ) $ 20 
Blue Mal( . S 23 
Arcade Machine (0) . S 39 
Dark Cryslal (0) S 26 
FlIghl SImulator S 36 

L:hess (0) $ 45 
Checksl (0) $ 34 
Rapl iitian(O.C) . $ 23 
Submarine Commander (CT) . S 34 
Jumbo Jet PIIOI (CT) .. $ 34 
Soccer (CT) . . .. $ 34 
Stare ross (D) . • .. . $ 27 
Zauon(D.C) . . ... $ 27 
Mlner204ger{Cn ...... . . . . $ 34 
Twerps (0) • $ 23 
Flip Out (D) $ 20 
The Birth ol lne Pl'loenl. $ 16 
ProteCIor II (0).$ 23 (Cl)S 29 
BaseballtCT) . S 34 
Preppie II (D.C) ...... $ 23 
Arcade Machone (D) . . $ 39 
Cap n' Cosmos (0) $ 29 
Spy's OfImise to l $ 15 

.. Repton to) $ 27 
CnticalMUsIOI $ 27 
MIIIIonaue tOI $ 55 
Poker Sam to, $ 17 
Jump Man tol .. $ 27 
HellllleWallloqo .C) $ 27 
Trion (0 ) S 27 
Adventure In rime (0) . $ 20 
Wayy Navy to ) $ 23 
Fmal urDU (CT) S 23 
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or two of fun, physical exercise, and computer

instruction. But some educators feel that residen

tial camps are a fad. Their outdoor activities are

often an afterthought, and the camps cannot com

pare, in terms of staff, program, or facilities, to

the regular summer camps, which, on their own,

are beginning to offer computer activities. Also,

residential camps are expensive and relatively

inefficient if your main goal is to introduce your

child to computers.

Campers draw on each other's skills and interests to program

a computer. Courtesy of Computer Fundamentals Camp.

(Photo by Walker Heaiy, jr.)

In the past, most computer camps were for

kids. Now adult camps are springing up all over

the country.

Many families send their kids to computer

camp so they can come back and tell the family

which computer to buy. But why let your kids

have all the fun? Why not attend computer camp

at the same time as your son or daughter? Then

you and your kids can decide together which com

puter is right for the family.

New "mixed-age" camp classes are springing

up that include people of all ages. Being in a class

with several bright youngsters can be unnerving,

but it can also add a new dimension to your com

puting. Kids approach computers as explorers. By

imitating them you can begin computing fearlessly

and playfully.

The Need For Continuing Support

The best computer camps offer a balanced ap

proach—some computer programming and some

computer activities. But beware. If you get your

child started in either side of computing, his or

her appetite for more computing is liable to in

crease. When you look for a computer camp you

should try to find one that will be around to satisfy

your and your child's computing interests no

matter how sophisticated they become.

Dr. Zabinski, for example, believes that com

puter camps "breed kids who are sophisticated

with computers, so they can't just drop them."

His camps emphasize programming as opposed

to computer activities. "We train the youngsters

in computers, so it is our responsibility to be

around when they become more sophisticated

and need more advanced training."

Zabinski's philosophy is "to motivate kids

and excite them with examples they can relate to

and identify with." His camps have been so popu

lar and successful that he and his staff have to

revamp their curriculum each year just to keep up

with the kids they trained the previous year.

According to Zabinski, "We used to be con

tent teaching kids to program in BASIC and Pascal.

Now I feel that teaching new programming lan

guages is just moving sideways. We can't afford

to move sideways. Kids can master new languages

in just a couple of weeks. Our objective in 1984 is

to teach kids how to interface computers with

each other and how to interface computers with

other machines. We'll teach kids how to create

their own computer languages, and how to use

modems and bulletin boards and get computers

communicating over the telephone."

Zabinski emphasizes that his highly technical

curriculum is not aimed at just teenagers and older

children. "Take nine-year-olds," he says. "Nine

and ten-year-olds are not what they used to be.

We have one nine-year-old who learned As

sembler and won a national Assembler Language

contest on the TRS-80 computer.

"There are plenty of sophisticated kids at all

ages," contends Zabinski. "Computer camps are

often these kids' only outlet. We've helped to

create these kids, so we have to be ready when

they come back to us each year. We can't abandon

them."

Computer Fundamentals

Nancy Healy and Dr. Barbara Kurshan run the

Computer FUNdamentals Camp at Hollins Col

lege, in Roanoke, Virginia. Kurshan and Healy

agree with Zabinski that computer camps need to

keep upgrading their curriculum to keep up with

the newest computers and the increasing sophis

tication of the average camper. But Kurshan and

Healy stress computer applications as opposed to

computer programming. And, above all, they

want their campers to have fun.

According to Healy, "What makes our camp

different is that it is oriented toward fun, and, at

the same time, the kids become good computer

users. Also, we don't mix physical activities and

computer instruction. This lets our handicapped

campers do everything that all the other kids do.

"Another reason our camp is different,"

Healy continues, "is that our camp isn't just for

math and science freaks. Kids who love music
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puter camps "breed kids who are sophisticated 
with computers, so they can' t just drop them." 
His camps emphasize programming as opposed 
to computer activities. "We train the youngsters 
in computers, so it is our responsibili ty to be 
around when they become more sophisticated 
and need more advanced training." 

Zabinski's philosophy is "to motivate kids 
and excite them with examples they can relate to 
and identify with." His camps have been so popu­
lar and successful that he and his staff have to 
revamp their curriculum each year just to keep up 
with the kids they trained the previous year. 

According to Zabinski, " We used to be con­
tent teaching kids to program in BASIC and Pascal. 
Now I feel that teaching new programming lan­
guages is just moving sideways. We can' t afford 
to move sideways. Kids can master new languages 
in just a couple of weeks. Our objective in 1984 is 
to teach kids how to interface computers with 
each other and how to interface computers with 
other machines. We' ll teach kids how to crea te 
their own computer languages, and how to use 
modems and bulletin boards and get computers 
communicating over the telephone." 

Zabinski emphasizes that his highly technical 
curriculum is not aimed at jus t tee nagers and older 
children. "Take nine-year-olds," he says. "Nine 
and ten-year-olds are not what they used to be. 
We have one nine-year-old who learned As­
sembler and won a national Assembler Language 
contest on the TRS-80 computer. 

"There are plenty of sophisticated kids at all 
ages," contends Zabinski. "Computer camps are 
often these kids' only outlet. We've helped to 
create these kids, so we have to be ready when 
they come back to us each year. We can' t abandon 
them ." 

Computer.FUNdamentals 
Nancy Healy and Dr. Barbara Kurshan run the 
Computer FUNdamentals Camp at Hollins Col­
lege, in Roanoke, Virginia . Kurshan and Healy 
agree with Zabinski that computer camps need to 
keep upgrading their curriculum to keep up with 
the newest computers and the increasing sophis­
tication of the average camper. But Kurshan and 
Healy stress computer applica tions as opposed to 
computer programming. And, above all, they 
want their campers to have fun . 

According to Healy, "What makes our camp 
different is that it is oriented toward fun, and, at 
the same time, the kids become good com pu ter 
users . Also, we don' t mix physical activities and 
computer instruction. This lets our handicapped 
campers do everything that all the other kids do . 

"Another reason our camp is different," 
Healy continues, "is that our camp isn' t just for 
math and science freaks . Kids who love music 



and the arts are equally interested and involved.

"After the first few days at camp, it is easy to

see who knows what. The 'knowers' are those

who attract people around them. But the great

thing is that each child brings a different skill with

him, like typing, music, art, programming, or

math. The kids work together and draw on each

other's skills and interests. That way everybody

gets a chance to shine."

The Computer That Ate Manhattan
Like their counterparts at other camps, computer

campers at Hollins spent most of their time last

summer using real computers as electronic

notebooks, typewriters, telephones, libraries,

and mailboxes. But camp counselors also encour

aged the children to spend time inventing totally

new fantasy computers. Children described these

computers and what things they could do. One

boy, for example, made up a story about a com
puter that ate Manhattan.

One of the big projects during the camp was

for the children to build their own junk computers.

The children designed and built the junk com

puters out of all kinds of things, including buttons,

wires, beads, tupperware, TV sets, and aluminum

foil. One boy built a computer out of a nonworking

TV set and a working walkie-talkie. The boy hid

the walkie-talkie inside the TV set. Another boy

built a junk computer that played beach music.

The cardboard computer had a tape recorder hid

den inside.

A local elementary school PTA in Roanoke sent

two children to the camp on scholarships. The

children were to learn as much as possible about

computers during camp so they could help their

teachers use the school's two new computers the

following fall. The children, one 10 and the other

11, were chosen on the basis of an essay on why

they wanted to go to computer camp. They wrote

down everything they learned at camp in a spiral

notebook, and were among the camp's most con

scientious students.

Training A Future Saily Ride

While the camp was in progress at Hollins, Amer

ica was glued to the TV set watching its first female

astronaut, Sally Ride, blast off the earth in the

Space Shuttle. This inspired the kids to create a

computer-controlled rocket launching at camp.

The rocket was finally launched on the same

day that Sally and her teammates brought the

real Shuttle back to the earth. It even featured a

computer-screen simulation of the rocket taking off

and a speech synthesizer, in robot nasal mono

tone, doing the countdown: 5...4...3...2...1

...IGNITION!

In honor of Sally Ride, the girl campers got to

operate the computer to control the rocket launch.

Computer mania at the National Computer Camps. Courtesy

of National Computer Camps. (Photo by Walker Healy, jr.)

And the local TV station in Roanoke was so excited

by this project that they filmed the rocket launch

and, on the evening news, mixed the tape with a

film of the real Space Shuttle take-off.

Computer Camp Resources

If you're interested in learning more about com

puter camps, you might want to send for The Com

puter Camp Book. It's a complete guide to computer

camps and features a national directory of com

puter camps. The book is available for $12.95 from

The Computer Camp Book

P.O. Box 292

Yellow Springs, OH 45387

For an additional S4, you can get a copy of an

updated directory of computer camps.

Two of the leading computer camps in the

U.S. are the Atari Computer Camps and the Na

tional Computer Camps. You can learn more about

them by writing:

Dr. Linda Gordon Dr. Michael Zabinski,

Atari Computer Camps Director

Dept. AL National Computer Camps

40 E. 34th Street P.O. Box 585

New York, NY 10012 Orange, CT 06477

You can learn more about the Hollins College

Computer FUNdamentals Camp by writing:

Dr. Barbara Kurshan

Nancy Healy

Computer FUNdamentals Camp

Hollins College

Hollins, VA 24020

To find out more about the Hollins camp's

robot mascot, you can write:

Bill Glass

TASMAN TURTLE & TURTLE TOT

Harvard Associates, Inc.

260 Beacon Street

Somerville, MA 02143 ©
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computer-controlled rocket launching at camp. 

The rocket was finally launched on the same 
day that Sally and her teammates brought the 
real Shuttle back to the ea rth . [t even featured a 
computer-screen simulation of the rocket taking off 
and a speech synthesizer, in robot nasal mono­
tone, doing the countdown: 5 ... 4 ... 3 ... 2 ... 1 
... [GNITlON! 

[n honor of Sally Ride, the girl campers got to 
operate the computer to control the rocket launch. 
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and, on the evening news, mixed the tape with a 
film of the real Space Shuttle take-off. 
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puter Camp Book. It' s a complete guide to computer 
camps and features a national directory of com­
puter camps. The book is ava ilable for $12.95 from 

The Computer Camp Book 
P.O. Box 292 
Yellow Springs, OH 45387 

For an additional $4, you can get a copy of an 
updated directory of computer camps. 

Two of the leading computer camps in the 
U.s. are the Atari Computer Camps and the Na­
tional Computer Camps. You can learn more about 
them by wri ting: 
Dr. Linda Gordon 
Atari Computer Camps 
Dept. AL 
40 E. 34th Street 
New York, NY 10012 

Dr. Michael Zabinski, 
Director 

National Computer Camps 
P.O. Box 585 
Orange, CT 06477 

You can learn more about the Hollins College 
Computer FUNdamental s Camp by writing: 
Dr. Barbara Kurshan 
Nancy Healy 
Computer FUNdamentals Camp 
Hollins College 
Hollins, V A 24020 

To find out more about the Hollins camp's 
robot mascot, you can write: 
Bill Glass 
TASMAN TURTLE & TURTLE TOT 
Harvard Associates, Inc. 
260 Beacon Street 
Somerville, MA 02143 
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Tl Aquarium
Michael A Covmgton

Turn your Tl into an aquarium. And the best part is,

you never have to change the water. For TI-99/4A with

Extended BASIC. The program also demonstrates some

basic sprite techniques.

Recent studies have shown that the relaxing ex

perience of watching fish glide around in an

aquarium can lower your blood pressure and have

other beneficial effects. This program (which we

present somewhat with tongue in cheek) enables

you to avoid the expense and bother of a real

aquarium by using your TI-99/4A to simulate one.

Lines 310 to 330 establish the characteristics

of a double-sized, fish-shaped sprite. Lines 400 to

430 read a number from the DATA statement

(340) and, treating it both as a sprite number and

as a color number, create a fish accordingly. When

the sprite is created, it has the same color as the

background (color 1, "transparent").

It is made visible by a separate COLOR state

ment because newly created sprites tend to appear

momentarily in the wrong place before jumping

to the specified location. If this phenomenon were

visible, it would detract from the atmosphere of

tranquility.

The subroutine at line 610, which is called

several times while the fish are being created and

repeatedly after they are on the screen, makes

random changes in sprite morion so that the fish

move in realistic bobbing movements rather than

in straight lines at constant speed.

Tl Aquarium

140 ! REQUIRES EXTENDED BASIC.

150 CALL SCREEN(2) 320

160 CALL CLEAR 330

170 FDR 1=1 TO 14 :: CALL COLOR<I,1 340

5,1):: NEXT I 350

180 PRINT "Tl AQUARIUM": : : : 360

138 COMPUTE! March 1984

Relax and watch the fish glide by in "Tl Aquarium."

190

200

210

220

230

240

250

260

270

280

290

300

310

PRINT

to"

PRINT

the"

PRINT

PRINT

"This program allows you

"use your TI-99 to enjoy

"relaxing sight of fish"

"swimming by, without the

"expense and bother o-f a"

"real aquarium-"

: :"To end the program, p

"any key while the -fish a

"being displayed."

100 : : NEXT D

PRINT

PRINT

PRINT

r ess "

PRINT

re"

PRINT

FOR D=l TO 1

CALL CLEAR

RANDOMIZE

A*="0000000081C3E7FFFFE7C381000

0000000000000F0F8FCFEFEFCF8F000

000000"

CALL CHAR<120,A*)

CALL MAGNIFY<3>

DATA 9.6,4,7,8, 10,11, 12, 14,0

CALL SCREEN(2)

• 
TIA~ uanum 

Michael A Covington 

Turn your TI il1to an aquarium. Al1d the best part is, 
you never have to change the water. For T/-99/4A with 
Extel1ded BASIC. The program also demonstrates some 
basic sprite techlliques. 

Recent studies have shown that the relaxing ex­
perience of watching fish glide around in an 
aquarium can lower your blood pressure and have 
other beneficial effects. This program (which we . 
present somewhat with tongue in cheek) enables 
you to avoid the expense.and bother of a rea l 
aquarium by using your TI-99/4A to simulate:0ne . 

Lines 310 to 330 establish the characteristics 
of a double-sized , fish-shaped sprite. Lines 400 to 
430 read a number from the DATA statement 
(340) and, treating it both as a sprite number and 
as a color number, create a fish accordingly. When 
the sprite is created, it has the same color as the 
background (color 1, " transparent"). 

It is made visible by a separate COLOR state­
ment because newly created spri tes tend to appear 
momentarily in the wrong place before jumping 
to the specified location. If this phenomenon were 
visible, it would detract from the atmosphere of 
tranquility . 

The subroutine at line 610, which is called 
several times while the fish are being created and 
repeatedly after they are on the screen, makes 
random changes in sprite motion so that the fish 
move in realistic bobbing movements rather than 
in straight lines at constant speed. 

T1Aquarium 

140 ' REQUIRES E XTENDED BASIC. 
150 CALL SCREEN(2) 
160 CALL CLEAR 
170 FOR 1=1 TO 14 :: CALL COLOR(I,1 

5,1):: NEXT I 
1 8 0 PRINT "TI AQUARIUM": 
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Relax alld watch the fish glide by ill "TI AquariulII. " 

1 9 0 PRINT "This program allows yOLi 

to" 
200 PRINT "Li se your TI - 99 to enjoy 

the" 
210 PRINT "reI a): i ng sig h t o f fish" 
220 PRINT "swi mming by, without the 

23121 PRIN T "e >: pense and bother of 
240 PRINT " real aquarium . " 
250 PRINT : "To end the program~ 

ress" 
260 PRINT "any key while t h e 

re" 
270 PRINT "being displayed." 
280 FOR D=1 TO 1500 :: NE XT D 
290 CALL CLEAR 
300 RANDOMIZE 

fish 

a" 

p 

a 

310 A$="0000000081C 3 E7FFFFE7C 3 81000 
0000000000000F0F8FCFEFEFCF8F000 
000000" 

320 CALL CHAR(120,A$) 
330 CALL MAGNIFY (3) 
3 40 DATA 9~6,4~7,8,10,11,12,14,0 
350 CALL SCREEN(2) 
36121 I 



370

380

390

400

410

420

430

440

450

460

470

480

490

500

: Put fish on the screen., with

sprite numbers and

! colors based on the DATA stat

enent

i

READ Q

IF Q=0 THEN 540

CALL SPRITE(#Q,120,1,90+30*(RND

-0.5),1J4*RND-3,5*RND+1>

CALL COLOR(#Q,Q)

6OSUB 610

GOSUB 610

GOSUB 610

FOR D=l TD 300 :: NEXT D

GO TO 400

!

! Now that all the fish are on

510

520

530

540

550

560

570

580

590

600

605

610

620

l. random changes in their mot i a

n and check for

! a key being pressed.

i

GOSUB 610

CALL KEY (5,CODE, STATUS)

IF STATUS-: >0 THEN CALL CLEAR ::

STOP

GO TO 540

! Subroutine: Change the motion

of a

f randomly chosen sprite

i

CALL M0TI0N(#INTill*RND)+3_, 4*RN

D-2,5*RND+2)

RETURN ©

RELATIONAL OPERATORS
Eric Brandon

Relational operators can make your BASIC programs

more efficient. Here are some techniques which use rela

tional operators on the Commodore, Atari, 77, Apple,

IBM PC and PCjr, Color Computer, and Timex/Sinclah

machines.

BASIC has a very useful, but little-known feature.

A relational expression such as 2 + 3>4 is interpreted

by BASIC as a value of-1 (or 1, depending on the

computer) if the expression is true, and a value of 0

if the expression is false. On all Commodore

machines, the TI-99/4A, the Color Computer, the

IBM PC and the PCjr, a relational expression which

is true gives a value of-1. A relational expression

which is true on the Atari, Apple, and Timex/Sinclair

computers produces a value of 1. A value of 0 results

for a relational expression which is false on each

computer.

As an example, enter PRINT 2 = 2. You should

get a result of-1 (or 1) since the expression is true.

Now type in: PRINT 2 = 3. This time, the result is 0

because the expression is false.

Related to this is the fact that the statement

IF Q THEN 100

will be interpreted identically to the statement

IFQoO THEN 100

Can you see why? Both expressions evaluate as

true, if Q is nonzero.

Cycling A Variable

Suppose you wanted to continually cycle a variable,

say J, from 1 to 10. One way to do this would be:

10 j=0

20 J=J+1

25 PRINT J

30 IF J<10 THEN 20

40 GOTO 10

However, by using a relational expression, we can

do this:
5 N=-1:REM N=-l FOR TRUE (MAY BE 1 DEPEND

ING ON YOUR MACHINE)

10 J=0

20 J=J*{J<10)*N+1

25 PRINT J

40 GOTO 20

In this routine, N must be defined as +1 or -1,

depending on your machine. Of course, there's

really no need for a separate statement to define

N. You could easily incorporate the value of N into

the expression in line 20. If a true statement pro

duces a -1 on your computer, line 20 becomes

J=-J*(J<1O) + 1. in this case, as long as J is less than

10, BASIC returns a value of-1 for (J<10). So, -J
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370 ! Put fish on the screen, with 510 random change s in t h ei r motio 
sprite numbers and n and check for 

380 ! colors based on the DATA stat 520 I a key being pres sed. 
ement 530 

3 9lij S4 lij GOSUB 61lij 
4lijlij READ Q S5lij CALL KEY(5,CODE,STATUS) 
41lij IF Q=lij THEN 54lij S6lij IF STATUS C) lij THEN CALL CLEAR • . 
42lij CALL SPRITE(#Q, 12lij , 1,9lij+3lij *(RND S TOP 

-0.5),1,4*RND-3,5*RND+l) 570 GO TO 540 
4 30 CALL COLOR(#Q,Q) 580 I 

44lij GOSUB 61lij 
450 GOSUB 610 590 ! Subroutine: Change the motion 
46lij GOSUB 61lij of a 
47lij FOR D= 1 TO 3 lijlij •. NEXT D 
48lij GO TO 40lij 
490 I 

500 ! Now that all the fish are on 
the s creen~ make 

600 ! randoml y chosen s prite 
605 I 

610 CALL MOTIONi#INT i 11*RND)+3,4*RN 
D-2,5*RND+ 2) 

620 RETURN 

RELATIONAL OPERATORS 
Eric Brandon 

Relational operators can make your BASIC programs 
more efficient. Here are some techniques which use rela­
tional operators on the Commodore, Atari, TI, Apple, 
IBM PC and PCjr, Color Computer, and Till/ex/Sil1clair 
machil1es. 

BASIC has a very useful. but little-known feature. 
A relational expression such as 2 + 3>4 is interpreted 
by BASIC as a value of - 1 (or 1, depending on the 
computer) if the expression is true, and a value of 0 
if the expression is false . On all Commodore 
machines, the TI-99/4A, the Color Computer, the 
IBM PC and the PCjr, a relational expression which 
is true gives a value of -1. A relational expression 
which is true on the Atari, Apple, and Timex/Sinclair 
computers produces a value of 1. Avalue of 0 results 
for a relational expression which is false on each 
computer. 

As an example, enter PRINT 2=2. You should 
get a result of -1 (or 1) since the expression is true . 
Now type in: PRINT 2=3. This time, the result is 0 
because the expression is false . 

Re.lated to this is the fact that the statement 

IF Q THEN 100 

will be interpreted identically to the statement 

IF Q <>O THEN 100 

Can you see why? Both expressions evaluate as 
true, if Q is nonzero. 

Cycling A Variable 
Suppose you wanted to continually cycle a variable, 
say J, from 1 to 10. One way to do this would be: 
10 J=0 
20 J=J+l 
25 PRINT J 
30 IF J<10 THEN 20 
40 GOTO 10 

However, by using a relational expression, we can 
do this: 
5 N=-l:REM N=-l FOR TRUE (MAY BE 1 DEPEND 

ING ON YOUR MACHINE) 
10 J=0 
20 J =J* (J<10)*N+l 
25 PRINT J 
40 GOTO 20 

In this routine, N must be defined as + 1 or -1, 
depending on your machine. Of course, there's 
really no need for a separate statement to define 
N. You could easily incorporate the value of N into 
the expression in line 20. If a true statement pro­
duces a - I on your computer, line 20 becomes 
} = - }' 0 (10) + 1. In this case, as long as} is less than 
10, BASIC returns a value of-1 for 0 (10). So,-} 
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times -1 plus 1 increases the value of J by one. When

J reaches a value of 10, (J<10) gives a value of zero.

Adding one to zero starts the cycle over again.

Note that the relational operators are the last

items to be resolved. Recall that numeric arguments

are resolved in this order: *, I, +, -. This can be

easily demonstrated by these two examples: PRINT

2*3 = 3. This gives a result of 0 since it is equivalent

to PRINT 6 = 3.

Now try PRINT 2*(3 = 3). This gives -2 (or 2)

since it is equivalent to 2*(-l) [or 2*(1)].

More Efficient Tabulation

For another example, suppose you wish to tabulate

a score in a math drill program within a subroutine

beginning at line 100. A scoring scheme is devised

so that the player is awarded a greater number of

points the more problems he has solved. You would

like the player to get 100 points for each of the first

five correct answers, and 1000 points for any correct

answers thereafter. If we let X be the total number

of correct answers, a common way of doing this

would be:

99 REM SCORING SUB

100 IF X>5 THEN 130

110 TALLY=TALLY+100

120 GOTO 140

130 TALLY=TALLY+I000

140 RETURN

Using relational operators, however, we can

shorten this to (defining N as +1 or -1 as before):

99 REM SCORING SUB

100 N=-l

110 TALLY=TALLY+(X<6)*100*N+(X>5)*1000*N

120 RETURN

Fewer IF-THEN Statements

Still another example: If you want to transfer pro

gram execution to line 1000 if the value of variable I

is 100, and to line 2000, if I is 500, several IF-THEN

statements would usually be required:

100 IF 1=100 THEN 1000

110 IF 1=500 THEN 2000

On most machines, this can be easily done

with relational operators as:

90 N=-l

100 ON N*(I=100)+N*2*(I=500) GOTO 1000,20

00

On the Timex/Sinclair, since the ON-GOTO

statement is not supported in BASIC, you would

use GOTO with a conditional expression in the

following manner (N = 1, so it's not included here):

100 GOTO (I=100)*1000+(I=500)*2000+(I<>10

0 AND I<>500)*200

200 REM RETURN TO MAIN LOOP OF PROGRAM

If you use this powerful technique with imagi

nation, you will find that your programs can be

shorter, faster, and easier to write. ©

POWER LINE
PROBLEMS?

SMKE-SPIKER® ...THE SOLUTION

Protects, organizes, controls computers &

sensitive electronic equipment. Helps prevent

software "glitches", unexplained memory loss,

and equipment damoge. Filter models attenuate

conducted RF interference. 120V, 15 Amps.

Other models available. Ask for free literature.

DELUXE POWER CONSOLE

$89.95
Transient absorber, duot 5-jtage

filter. 8 individually (witched

wckefs. hiwd, moin switch, & lite.

CNJADII $59.95
Transient absorber. Dual 3 stoge

filter. 4 sockets, lite.

QUAD! $49.95
Tratisi>niobsorbtr. 4 ioclt«Ts.

minim $44.95
Transient absorber. 3 stage filter,

2 sockets.

MlNl-l $34.95
Transient absorber. 2 sockets.

o584RuchRd , Dept.CP
Bethlehem. PA 18017

215-837-0700
Out of State Order Toll Free

1-800-524-0400

DEALER INQUIRIES INVITED • CODs odd J3.00 + Ship.

CASSETTES ! ! !
FOR YOUR COMPUTER

DIGITAL

• Computer Grade " Wide Dynamic Range

■ 100% Error Free " 5 Screw Housing

• Fully Guaranteed • Carefully Packed

All Prices Include U. S. Shipping

'Phone Orders Add $2.50 C. O. D. Fee"

COMPUTER TAPE PRICES

Length 25 LOT 100 LOT 1000 LOT

C-5 .45/11 -25 .35/35.00 30/300.00

C-10 .50/12-50 .35/35.00 30/300.00

C-20 .55/13.75 .40/40.00 35/350.00

BASF DPS Tapes Add .05 Cents Per Tape

— Custom L engths A vailable —

... Write For Volume Prices...

— Norelco Cassette Cases and Labels —

[with Cassette Orders Only]

12-249 Cases, .20 Ea. 250- .13 Ea.
12 Labels for .20 120 for 1.70

1000 Pinfeed Labels 14.50

SEND MONEY ORDERS OR CHECKS TO:

CASS A-TAPES

Box8123-C

Kansas City, MO 64112

816-444-4651

WEIGHT CONTROL PROGRAMS

Written by a Registered Dietitian

28 DAY DIETER - The ideal ptogram For controlling

weight featuring menus, recipes, and ingredient lists giving

a month of balanced dieting. Redpe size adjuster helps you

feed the entire family. Caloric levels from 1200 lo 2400. User

friendly. No cod**. S49.95

28 DAY DIABETIC DIETEB - Features menus and

recipes based on A.D.A. exchange lists lo help von adhere

to youi prescribed diet. Included are a recipe size adjuster

and ingredient lists for covenience. The menus are high in

fiber, low In fat and cholesterol and very low in refined sugar

for good health. S49.95

FOOD A RECIPE ANALYZER - Enter the name of any

foodls) or an entire recipe (or the amount of calories, car

bohydrate, protein, fat, cholesterol, sodium and food ex

change values. An essential aid for those interested in good

nutrition or following a therapeutic diet. Included are a user

friendly data base of over 1.000 foods and a recipe size

adjuster. $64.95

PLEASANTLY PREGNANT - Just enter the number of

weeks pregnant and find Fun Facts about your developing

baby, normal physical changes, warning signs, proper nutri

tion advice, etc. WRITTEN BY AN OBSTETRICIAN ! ! !

S29.9S

For Commodore 64/1541 drive, and Apple 11 + . Me

Dealer Inquiries invited

VISA and MASTERCARD welcomed

Michigan residents add 4%

To order, or Foi more information, write to:

Fralive Fats

P.O. Box 6447 Dept. C

Grand Rapids, Michigan 49506

k (616) 942-4039 J

times - 1 plus 1 increases the value of J by one. When 
J reaches a value of 10, a <10) gives a value of zero. 
Adding one to zero starts the cycle over again. 

shorten this to (defining N as + lor - 1 as before): 

99 REM SCORING SUB 
l~~ N=-l 

Note that the relational operators are the last 
items to be resolved . Recall that numeric arguments 
are resolved in this order: " /, + , -. This can be 
easily demonstrated by these two examples: PRINT 
2*3 = 3. This gives a result of 0 since it is equivalent 
to PRINT 6= 3. 

ll~ TALLY=TALLY+(X<6)*1~~*N+(X>5)*1~~~*N 
12~ RETURN 

Fewer IF-THEN statements 
Still another example: If you want to transfer pro­
gram execution to line 1000 if the value of variable I 
is 100, and to line 2000, if I is 500, several IF-THEN 
statements would usually be required: 

Now try PRINT 2*(3=3). This gives - 2 (or 2) 
since it is equivalent to 2*(-1) [or 2*(1)]. 

More Efficient Tabulation l~~ IF I=l~~ THEN l~~~ 

For another example, suppose you wish to tabulate 
a score in a math drill program within a subroutine 
beginning at line 100. A scoring scheme is devised 
·so that the player is awarded a greater number of 
points the more problems he has solved . You would 
like the player to get 100 points for each of the first 
five correct answers, and 1000 points for any correct 
answers thereafter. If we let X be the total number 
of correct answers, a common way of doing this 
would be: 

ll~ IF I=5~0 THEN 20~~ 

On most.machines, this can be easily done 
with relational operators as: 

9~ N=-l 
1~0 ON N*(I=1~~)+N*2*(I=5~0) GOTO 10~~,2~ 

~~ 

On the TimeX/Sinclair, since the ON-GOTO 
statement is not supported in BASIC, you would 
use GOTO with a conditional expression in the 
following manner (N = 1, so it's not included here): 

99 REM SCORING SUB 
l~~ IF X>5 THEN 13~ 
ll~ TALLY=TALLY+l~~ 
1 2~ GOTO 14~ 
13~ TALLY=TALLY+l~~~ 
14~ RETURN 

l~~ GOTO (I=1~~)*1~~~+(I=5~~)*2~~~+(I <> 10 
o AND I <>5~0)*2~~ 

2~~ REM RETURN TO MAIN LOOP OF PROGRAM 

If you use this powerful technique with imagi­
nation, you will find that your programs can be 

Using relational operators, however, we can shorter, faster, and easier to write. © 

••• THE SOlUTION 
Protects , organizes, controls computers & 
sensitive electronic equipment . Helps prevent 
software "glitches". unexplained memory loss. 
O'ld equipment damage . Filter models attenuate 
conducted RF interference. 120V, 15 Amps . 
Other models available. Ask for free literoture. 

~® 

DElUXE ~WII CONSOLI 

$89.95 
Tronsi .... 1 obsorter. duolS·sl. 
filler . B indi¥iduolly swilthed 
sockello , Med, nOn swilth, & IiII' . 

QUAD·II $59.95 
Tronslenl abS«1ler , Dual 3 "oge 
filtfl'" . • sockets, lile. 

QUAD· I $49.95 
TllIIlsientobloorW, 4 socklh . 

MINI·II $44.95 
TIlIIlSilnTobsorlMr. J sl~fill"' , 
2 Socklls. 

MINI·I $34.95 
Tronsilnl absorb..- , 2 Socklls. 

ale!;; 
6584 Ruck Rd ., Dt91 . C P 
eelklehem, P.., 18017 

215·837·0700 
0vI 0151ate Order Toll free 

'-800·524-0400 
$3 .00 + Ship. DEALER I I I 

CASSETIES ! ! ! 
FOR YOUR COMPUTER 

DIGITAL 
• Computer Grade • Wide Dynamic Range 
• 100% Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefull y Packed 

All Prices Include U. S. Shipping 
·Phone Orders Add $2.50 C.O.D. Fee * 

COMPUTER TAPE PRICES 

l ength 25 l 0 T 100 lOT 1000 lOT 

C-5 .45/11.25 .35f35.oo 301300.00 

C-10 .50f12.50 .35f35.00 30/300.00 

C-20 .55/13.75 .40/40.00 35/350.00 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom Lengths Avaifable -
.. . Write For Volume Prices . . . 

- Norelco Cassette Cases and Labels -
! with Cassette Orders Onlyl 

12-249 Cases.' .20 Ea. 250- .13 Ea. 
12 Labels for .20 120 lor 1.70 
1000 Pinfeed Labels 14.50 

SEND MONEY ORDERS DR CHECKS TO: 

C·ASS "A- TAPES 
Box 8123·C 

Kansas City, MO 64112 
816·444-4651 

WEIGHT CONTROL PROGRAMS 
Writ1en by a Regis tered Oielillan 

28 DAY DIETER - The ideal program lor connolling 
weigh t featuring menus. recipes. end Ingredl enllists giving 
a monTh of belenced dieTing. Recipe size adJuSle r kelps you 
feed the ent ire family. Calorie levels from 1200 10 2400. User 
friendly . No codes. S49.95 

28 DAY DRABEllC DIETER - Featu res menus lind 
recipes based on A.O.A. exchange lists TO kelp you adkere 
to your prescribed diet. Included are a recipe size adjuster 
and Ingredient lists lor covenlence. The menus are high in 
fiber, low In fill and cholestt!To l and very low in refined sugar 
for good hn lth. S49.95 

FOOD a RECIPE ANALYZER· Enler The name 01 any 
food{, ) or !In enti re recipe for Ihe amounl of calorles. car · 
bohydrlle. protein . fat. cholestero l. sodium and food ex· 
change "alues. An essenlill l aid for Those interested In good 
nu trillon or 101l0ll:lng a therapeutic diet . Included are a user 
fr iendlV dala base 01 over 1.000 foods and a recipe size 
edjuster. $64.95 

PLEASANTLY PREGNANT· JU ST enler lhe number of 
weeks pregnlinT lind And fun faclS IIboUI your deve loping 
baby. normal ph~iclll chllnges. wllming signs , proper nulri­
lion advice. eTC. WRmEN BY AN OBSTETR IC IAN! ! ! 

$29.95 

For Com modore 64/1541 dri"e, and Appll' II .. . II I' 
Dealer Inquiries invited 

VISA a nd MASTERCARD welcomed 
MI, hlglln rHldents add 4" 

To o rder. or for more Informlltlon. write 10: 
F.Iltv. Fara 

P.O. Box 6447 Oepl. C 
Grand Rapids, Mich igan 49506 

(616) 942.4039 



Egghead
BytesBack Forpeople who don't know

the difference between

a microchip and a potato chip.

Introducing Egghead.

Everybody's been discounting computer hardware. It's

about time some smart egg figured out how to sell the hot

quality software brokers want at lower prices.

That's eggsactly what the hottest new discounter in soft

ware is doing.

Simply order from Egghead's new Software Simplified Cat

alog & Buyers' Guide. Hundreds of items—listed by popularity,

with the differences between products, what they do and the

hardware with which they're compatible. You'll get eggsactly

what you want. Fast. With no hassle. No intimidation. Save time.

Save money. You'll be eggstatic.

The Catalog/Buyers' Guide is free with any software pro

gram order. For Catalog only send $1 plus 4 bits postage &

handling today.

For ordering software programs only by phone, 24 hours a

day, 7 days a week, in all states except California: 1-800-227

1617 Ext. 445. In California: 1 -800-772-3545 Ext. 445.

Just give your VISA or MasterCard number. To order

Catalog by phone: (206) 451 -8155.

FINANCIAL MANAGEMENT BUSINESS

PRODUCT

;.w,cv, ;■:■■■>,: ■■■:■.

I, 133 Lotus

Z. Visicalc

3. Mulnplan

i. Su percale 3

5.3 u percale 2
UCQUMTING

5. General Accounting

7. General Ledger

MANUFACTURER

Lotus

Visicorp

Microsoft

Sorcim

Sorcim

BP1

Peachiree

COMRJTERS

IBM.0EC,TlfiWANG
AP.AT.1BM ,C0M

IBM ...

.IBM

ARCftM.lBM.DEC.TIP

ARCPiM.IBM.DEC
IBM

FINANCIAL MANAGEMENT PERSONAL
S. Home Accounlani

9. Home Accounism

10. Oo!lars& Sense

ILTaxPreparer

12. Tax Manager

13. Tax Strategist

U. Investment Strategist

Con i mental

Continental

Monogram

Howard

MicroLaD

XQ Software

XQ Soliwaie

AP,TRS.AT,_

C64.TIP.iBM

ARIBM .

AP.IBM . .

ARIBM .

IBM ....

.IBM .

WORD PROCESSING
BUSINESS

lS.WorflStar

16. Muttamate. -

17. Easy Writerll

19. Word Perfect with

Mali. Mai-Merger and

MrcioPro

Soflword

US

HayOen

ARIBM

IBM

IBM...

AP.IBM

Spelter Satellite Software

RETAIL
PRICE

495

250

275

395

295

39S

750

75AP

I50IBM

125

250

180

395

335

495

495

395

200

495

BIGKEAD

PRCE

325

177

170

260

190

263

175

49

95

14

1t7

in

Z95

IBS

38

225

131

PRODUCT

20. Volkswiitef

ttWord
23 Aad Me,=•;

24.PFSWNB .

FERSQNAL

25. Bank Street Writer

26. Homeword
27. Word Handler

MANUFACTURER

Microsoft

Microsoft

Software Pub

Broderbund

Sierra-on-line
Silicon Valley

COMPUTERS

IBM

IBM

IBM

IBM

IBM.APe .

AP.AT.C64
AP

AP

. Crosstalk

PRCE

195

395
375

475

140

69.95

49.95
59.95

195

DATA MANAGEMENT/UTILITY
DATIMJUtUEMENT

29.dBasell

3O.PFSRIe .

31. PFS Report

32. PFS Graph

33. DB Master

34. VisiFile

35. Mailmerge

36. File Manager

UTILITIES

37. Norton Utility

3S. Basic Compiler

39. Macro Assembler

40. ProKey 3.0

4I.PmKey1.0 . .

. Astiton-Tate

Software Pud

Software Pub

Software Pub

Stoneware

Visicorp

MicroPro

Synapse

Peter Norton

Microsoft

Microsoft

RoseSott

RoseSoti

AP,CP/M,IBM,DEC.VTR.TIP

ARIBM.TIP

ARIBM.TIP

AR1BM.TIP

ARIBM

700

140

125

140

595

300

250

AT, IBM 99.95

aribm.tip .

arcp;m,ibm,dec.tip

IBM

ARDEC,IBM,Cp/M

CP/M

8M

6M

395

M0

129.95

75.00

EGGHEH

puce

IB
m
m
341

95

46

35
33

IN

450

95

IS

95

395

ZIO

141

ft

55

m
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CHILDREN'S EDUCATIONAL AND GAMES

Hundreds listed in bmchire—

average 20-35% below retail

For mail use Money Orders. Check or
Cashier's Check, VISA or MasterCard «. No

CO. D.'s please.

Shipping and handling: UPSSurface. add S3
per item. UPS Blue Label (faster) add $7 pet
item. Washington State Residents add 7.9%
sales tax.

While most solhnre suppliers charge i iur-
chirge lor credit cird purchisei. Egghead
charges nothing trtri.

We encourage the use of your credit cards.
All prices subject to availability and price

change. All products shipped with manufac
turers' warranty.

mummM

I
I

Name.

Address-

City, State, Zip_

□ VISA or D MasterCard it.

1 □ 2D 3D 4D 5D 6D 7D 8D 9D10aiini2D13ai4D15ai6n

17 D 18D 19 D 20 D 21 D 22 a 23 D 24 D 25 D 26 O 27 D 28 D 29 D 30 D 31 D 32 D

33 D 34 D 35 D 36 D 37 D

38 O 39 □ 40 □ 4, □

Phone (206) 451-8155

Egghead 
Introducing Egghead. 
Everybody's been discounting com puler hardware. It's 

about time some smart egg figured out how to sell the hot 
quality software brokers want at lower prices. 

That's eggsactly what the hottest new discounler in soft­
ware is doing. 

Simply order from Egghead's new Software Simplified Cat­
alog & Buyers' Guide. Hundreds of items-listed by popularity, 
with Ihe differences between products, what they do and the 
hardware with which they're compatible. You'll get eggsactly 

ANANCIAL MANAGEMENT BUSINESS 
I£lA. SHEAD 

PROOJCT t.Wl.fJ.CruReR """"TEllS "'" lit, 
FlIIllICIU mUIISME£TS 

I. 123 LOllIS latus 1SM.O€C,np,WANG '95 lIS 
l, VlSlcaIc VISlCOfIl AP.AT,ISM ,COM 2SO In 
3.MUllpian MaoSl3n IBM '" '" 4. SuPtl'calc 3 ,""om Ia. '95 ~. 
5. Supercalc 2 ,""om AP.CPIMJBMJ:EC.TIP 195 '" 4CtCIUITlNG 
6. GtnmJ Aaoun~1'9 SA AP,CP/M,lBM.OEC '" '" 1. Gtnmlledget Peach1Jee IBM 'SO m 

ANANCIAL MANAGEMENT PERSONAL 
l Home ACCOIIUiint Conll'ltntal AP. TR$.AJ. 75" II 
t. HIJne AccolJlWlI Conll'lttllal C54.np,IBM 150IBM " la. Dollars.!. Sense - AP,IBM '" M 

11 . Tax Pr!lWef ,.,.., AP,IBM 250 m 
IZ. Tax Mana!!!r 1O,,,,,,, AP,18M 180 110 
13. Tax SUaleol~ XOSahwaie lB. '" '" 14. ll'IVtslrntnl Siraleo,sl XO Saltwalt ". 39' '" 
WORD PROCESSING 
IUSlnss 
15.WOI!3Star MiClQPIO AP,ISM '" '" 16. MU~lmale • Sohwold "" m lIS 
11. Easy Wnter R II. "" 39' '" II. Pie Wn~ f "'''''' AP,I BM 200 III 
11 WOrd Perlecl \lIII#I 

Mart. Maj -Merger iW\CI ""'. ---. ,""lIP '95 '" 

For people who don't know 
the difference between 

~:::~~::. a microchip and a potato chip. 

what you wanl. Fasl. Wilh no hassle. No intimidation. Save time. 
Save money. You'll be eggstatic. 

The Catalog/Buyers' Guide is free with any software pro­
gram order. For Catalog only send $1 plus 4 bits postage & 
handling today. 

For ordering software programs only by phone, 24 hours a 
day, 7 days a week, in all stales except California: 1-800-227 
1617 Ext. 445. In California : 1-800-772-3545 Ext. 445. 

Just give your VISA or MasterCard number. To order 
Catalog by phone: (206) 451-8155. 

RETAIl , ... .., 
PROOlCT MANtFJlGltRER COMIIJTEIIS "'"" '''' 

to. VoIks'ftfl\e1 lJIelrte ... '" 155 
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$iefra-oo-hne " '9.95 " n. Word HaMlet Silicon Valley AP 59.95 31 
Cij •• Ullc.mlln 
ZI. CrO$Slalk Mic:roslul "" '" 131 

DATA MANAGEMENT/l1T1LITY 
DAUIUNiElElT 
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For mail use Money Orders, Check or 

Cashier's Check. VISA ()( MasterCard U. No 
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Shipping and handling: UPS Surface, add S3 
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change. All products shipped With manutac· 
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Learning With Computers
Glenn M Kleimon

GETTING STARTED

Let's consider some of the steps involved in the

introduction of computers in schools, and some

of the difficult issues teachers, parents, and school

administrations must face.

Computers are tools. They are different from

most other tools in that they operate on informa

tion and can be programmed to serve a wide vari

ety of purposes. But they are the same as other

tools in that they can be used well or poorly. A

hammer can be used to build furniture or to

destroy it. A computer can be used to create origi

nal stories, music, and art; to explore complex

scientific relationships; or to play the most mind

less of games.

How computers affect students depends

upon how the students use them, the quality and

appropriateness of computer activities and soft

ware, and the manner in which computers are

integrated with other educational activities.

In many schools, individual teachers, parents,

or students have brought computers into class

rooms. Since those who do so are typically knowl

edgeable and excited about computers, they are

usually successful in integrating computers with

classroom activities, and in teaching students

about them. However, implementing computers

on a school-wide or district-wide basis is a more

complex task, one that requires a great deal of

thought, careful planning, and an ongoing effort.

Computer Comfort
The first step towards using computers as educa

tional tools is for teachers, administrators, parents,

and students to become aware of the possibilities,

to develop an interest in trying some of them.

Understanding the possible uses of computers

and having a general understanding of their na

ture is often called computer awareness.
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The next step is computer comfort. This means

that everyone involved should actually use a com

puter and become comfortable with the mechanics

of loading and running programs, entering infor

mation, using printers and so on. There is no

substitute for hands-on experience in coming to

appreciate the potential of computers. At this

stage, it is best to try a variety of programs to ex

perience the different possibilities. The aim is to

develop more concrete knowledge about what

computers can do, and to gain critical skills in

evaluating software.

Once past the awareness and comfort levels,

the real work begins. Decisions have to be made

about how computers will be used and whether

some students or classes will have priority over

others. How will computers be integrated into

the curriculum at each grade level? Will they be

used primarily for lessons and drills or to teach

computer programming?

If programming is to be taught, which lan

guage (Logo, BASIC, Pascal) will be selected?

Should the computers be used primarily in math

and science classes or mainly for word processing?

Will educational computer games be used? What

about computer art and music? Will all students

get equal access to the computers? Should gifted

children or those in need of remedial assistance

be given priority?

There are no "right" answers to these difficult

questions. Each group of decision makers must

decide how to best allocate the available computer

resources to meet the needs of their school or

district.

Selecting Products
Other important questions focus on the setting in

which the computers will be used. Will they be
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$u(ph A Deal
Lowest Prices — Guaranteed!*

COMMODORE 64 COMMODORE 64 Cont'd.

Just for You!

Continental Home Accountant (D) $47

Continental Tan Advantage (D> $33

Continental FCM First Class Mail $29

Softsync Personal Accountant (D&C) .. $23

CheckEase<C&D) $24

Timeworks Electronic Checkbook

ID&CI $19

Timeworks Money Manager (D&C) $19

M.S.!. Inventory (D) S16

Creative Household Finance (D) $23

Creative Household Finance (C) $19

Crealiue Home Inventory (D) $13

Creative Home Inventory (Cl $10

Creative Loan Analyzer (D) $13

Creative Loan Analyzer (C) $10

Broderbund Bank St. Writer (D) $45

Hesware Omniwritiv (D) $49

Rainbow Writers Asst. (Dl $49

Blue Sky Script 64 (D) $69

Cardco Write N ow< (D) S39

Muse Supertext (D) S88

On-Line HomeWord (D) $39

Hesiuare Multiplan (D) ' $75

Hesware Omnicafc: ID) $37

MSI Praetkrat (D&C) $35

MS! Programmable Spreadsheet (D) ... 555

B. SKY CALC Result Easy (D) $49

Home Calc (Dl $26

Home Calc <C) $22

i:»]fli;rajuiriMi[»irta

Spinnaker Aerobics IDl $33

Softsync Computer Mechanic (D) $19

Softsync Computer Mechanic (C) $16

Creative Car Costs (D) $13

Creative Car Costs (C) $10

Creative Decision Maker (D) $13

Creative Decision Maker (C) 10

Hesware Time & Money Manager (D) $39

Timeworks Data Manager (D&C) $19

CompuServe Starter Kil (5 hrs) $29

W;i»a.!tiMfi|

Epyx Fun with Art (CT) $27

Epyx Fun with Music (CT) $27

Hesware Synlhesound (CT) $33

Hesware Paintbrush (CT) $19

Spinnaker Delta Drawing (CT) $26

Koala SpiderEaier $23

Koala Geometric Designs $23

Koala Crystal Flowers $23

Koala Logo Designs $29

Delta Music (CT) $26

Spinnaker Alphabet Zoo (CT) $23

Spinnaker Cosmic Life |CT) J23

Spinnaker Pacemaker (CT) $23

Spinnaker Fraction Fever (CT) $23

Spinnaker Kids on Keys (CT) $23

Spinnaker Kindeicomp (CT) $19

Spinnaker Story Machine (CT) $26

Spinnaker Up For Grabs (CT) $26

Spinnaker Delta Drawing (CT) $26

Creative I Am Your M I (D) $19

Cretivel Am YourM II (D) $19

Hesware Turtle Graphics II (CT) $39
Hesware Type 'N' Writer (CT) $26

Delta Music (CT) $26

Hesware 6502 Pro DevelSys(DI S19

Hesware Hesmon 64 (CTI S26

Hesware 64 Forth (CT) $45

AcessSpritemaster (D&C) $23

Timeworks Programmer Kits I. II, II!

(D&C) each $19

Blue Sky Last One (D) $79

Blue Sky 30 Column (D) $29

Blue Sky Graphic Designer (Dl $29

Blue Sky 64 Statistics (D) $29

Blue Sky Super Bask: (D> $29

Blue Sky Add On Basic (D) $29

Blue Sky Super Copy (D) $29

Total Business 3.6 (D) $65

Total Time Mgmt. (D) $25

Total Lable-Mail (D) $15

Total Research Asst. (D&C) $25

Cymbal General Ledger (Dl $45

Cymbal Accl. Receivable (D) $45

Cymbal Acct. Payable (D) $45

Cymbal Inventory Control (D) $45

Cymbal Invoice Writer (D) $45

IfT-1u I fflj

Epyx Dragon Riders ol Pern (D&C) .... $25

Epyx Silicon Warrier (CT) $25

Sega Congo Bongo (CT) $25

Synapse Blue Max (D&C) $22

Subbgic Pinbdll (D&CI $20

Hesware Maze Master (CT) $26

Broderbund Choplifter (CT| $27

Epyx Pitstop (CT) $27

SubLuEpc Flight Simulator S27

COMMODORE VIC 20

Creative Home Office (D) $22

Creative Home Office (C) $19

Creative Household Finance (D) $17

Creative Household Finance (C) $13

Creative Home Inventory (D) S13

Creative Home Inventory IC) $10
M.S.I. Practicalc Plus ID) $35

M.S.I. Practtcalc Plus (T) $33

M.S.I Practicalc (D) $32

M.S.I. Practicalc (T) $29

Hesware Vic Fourth (CT) $39

Hesware Hes Mon (CT) $26

Cardco Write Now $27

Hesware 6502 Pro Dev Sys $19

Epyx Fun with A-t (CT) $26

Epyx Fun with Music (CT) ... ... 526

BroderDund Matterlype (CT)1 524

■ a »nim ■ iwfti»aM a »-.'fci n a

Hesware-S pinnaker

KinderComp (CT) $23

Story Machine (CT) $23

Face Maker (CT) $23

Kids On Keys (CT) $23

Alphabet Zoo (CT) J23

Hesware Turtle Graphics (CT) $26

Creative Pipes (C) $19

Creative Spills & Fills (C) $19

Creative Hangman &Hangmarh(C) ...$10

Creative Choplilter (CT) $19

Epyx Temple ol Apshai (C) $24

Sega Congo Bongo (CT) $25

Sega Star Trek (CT) $25

Rock Bottom

Prices on

Peripherals!

Hescard We 5 Slot $39

HesModem Vic & C&5 $47

CHALKBOARD POWERPAD

IC64 & Atari)

Soliware Packages

Logic Masiei

Leo's Links

Programmers Kil

BearJom

$79

$27

$27

$19

$25

KOALAPAD ATARI CM $67

PRINTERS

FREE rre&d & ribbon!

STX 80 Thermal 60CPS $ 177

GEMINI I0X Doi 120CPS $287

GEMINI 15X Doi 120CPS $497

DELTA lOXDol I60CPS $597

DELTA 15X Doi 160CPS $7-17

POWER T DAISY I8CPS $497

RADIX 10 Doi 21)11 5OCPS S847

RADIX 15 Doi 200 50CPS 5997

BMU BXtSJ

BMC DAISY 101

BMC DAISY 401

MODEMS

kW/^.tll-'l

Smari C.u 103312 1200

212 Auio Col

Cil

DC.it

$415

$575

$137

$155

J-Cai $119

[with powei & cable)

Mark 7 300 bdud

M,irk 12 3001200 baud

Volksmodem 300 baud

$129

$319

$79

MONITORS

BMC 13" Composile Gikir $229

BMC 12" Low R«s Green $85

BMC 12" Low Res Amlvr $99

BMC 12" Hi Res Green $119

BMC 12" Hi Res, Amber $129

USI 12" Green Hi-Hi Res $129

USi 12'Amlwr Hi-Hi Res $139

USI 14" Composite Color $279

Mciniiiir cubte w <ibove $10

Disk Dr .$279

$269

The Boss

i Way Grip Slick

Numerii Keypad CM $29

Graphic Printer Interface $69

Economy Printer Interface $39

Commodore 6-1 5 Skil $ 19

16KEWd 553

Cassette Interface S27

MDl SS-DD S27

MD2 DS DD $40

COMMODORE 64 and

ATARI COMPUTERS

Pinball Consiruciion Sei (D) $40

M.U.L.E. (D) S40

Worms.' (Dl S35

Archon (D) $40

Hard Hal Mack (Dl $35

Murder on ihe Zndemeul iDi $40

Thf Tesseraci Strategy (D) $40
W»rd FVnDl $35

The Cm & Paste Word Processor (D).. $50

D BudIDi $35
Asia Assassin IDl $35

Music Construction St>i (Dj $10

Financial Cookbook (Dl $50

Dr. J. & Liny Bird Om- mi Otu> iDi .. $-10

HI] ELECTRONIC ARTS
5697

Home Software lor the? Commodore 64

The Standard fur Siiphicated

Software in the '80's

FREE DISKETTE

with each purchase of elpctronic

arts software

$u<ph A Deal

CALL TOLL FREE

1-800-431-8697

Orders Only!

12629 N. Tatum Blvd., #138

Phoenix, AZ 85032

602-968-9128

Q* For Information, Customer

Service Release Dates, etc.

Call

602-955-3857

(C) = Tape <D) = Disk (CT) = Cartridge

ons. Valid only on prices appearing in prim in this issue
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'Q:l jf.i.id.;i' iI kt"¢'!!:1 
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ELECTRONIC 
SPREADSHEETS 

H esware Multip~n (0) ......... $75 
~sware Omni",\c (D) .. . ..... $37 
MSI Practicak (O&C) . . ....... . $35 
MSI Programmable Spreadsheet (0 ) .. . S55 
B. SKY CA1..C Result Easy (0 ) . .. ..... $49 
Home Calc (D) .... .... .. •..••....... $26 
Home Calc (C) . .. .... . . ....... . ..... $22 

,: I'M':t.;'Q QI l!tiOj.!.)¢~1 
Spin03ker Aerobics (D ) ...... $33 
Sohsync Computer Mech.lnic (D) •.... $19 
Soltsync Computer M ech.lnic (C) ..... $16 
Creative Car Costs (D) . . ....... $13 
Creative Car Costs (C) . . . $10 
Creative Decision Maker (0) • •.•• ..... $13 
Creative Decision Maker (C) . 10 
HeSW<1re Time & M oney Manager (0) $39 
T imeworks Data Ma03ger (o&e) ...... $ 19 
Compuserve STarter K it (5 hrs) . .. ... .. $29 

COMMODORE 64 Cont'd. 
LANGUAGES & UTiUTIES 

H esware 6S02 Pro Devel Sys(o) ... $19 
H eswilTe Hesmon 64 (eT) . 526 
Hesware 64 Forth (CT) . . • $45 
Acess SpriteT1'lllster (D&C) . .. .. . ..... $23 
T imcworks Programmer Kits 1. n. (II 

(D&C) . .. . .. .. . .. .. ..... • . e(}Ch $19 
Blue Sky Last One (D) . $79 
Blue Sky 80 Column (D) .. . ... .. . . .... $29 
Blue Sky Graphic Designer (D) . .. $Z9 
Blue Sky 64 Statistics (0) .. . $29 
Blue Sky Super Basic (D) .. .. . .. . .. ... $29 
Blue Sky Add On Bask (D) ••.•• $29 
Blue Sky Super Copy (0) $29 

.:1,,.., 1"'1 40.,.. .... 1.) jI ir,r/;1 i)' 
Total Business 3.6 (D) . .. $65 
Total Time Mgm1. (D) ... $25 
Total Lable·M ail(o) .. ... .... . ....... $ 15 
Toral ReseMch Asst . (O&C) • . .•..•..• • $25 
Cymbdl General ledger (D) . . .. $45 
Cymbal Acct. Receivable (D) .. .. . .•.•• $45 
Cymbdl Acct. Payable (0) ... . ..... $45 
Cymballnvenrory Control (D ) .... .. . .. $45 
Cymbal Invoice Writer (0 ) . .. $45 

1ft·'.\! 301 
EPYK Dragon Riders of Pem (o&C) .... $25 
Epyx Silicon WaTTier (CT) .. $25 
5eg;J Congo Bongo (CT) ... . .. . .. . . $25 
Synapse Blue M ax (D&C) $22 
Sublogic Pinball (D&e) . ••• . ••. $20 
HeswMe Male M aster (CTI . ... .. . . ... $26 
Broderbund Chopli!ter (CTI .... . . $27 
Epyx PitslOp (CT) . . ..... .. . ........ . 527 
Sohu~ Fhghr Simul..rur . .. . . 527 

I #I., liK;j ,I.)..,t·, 4") jI aW;';I:I 
Heswllre·5pinnaker 
K inderComp (CT) ... $23 
Srory Mllchine (CT) .. ....... .. ..... . $23 
Face Maker (CT ) •. .. . ... .•• . .• • . $23 
Kids On Keys (CT) ......... .... .. .. . $23 
Alphabet Zoo (CT) $23 
Hesware Turlle Graphics fCT) . .. .. . .. $26 
Creat ive Pipes (C) .... . .. .• • .•.• $19 
Creative Spills & Fills (C) • . $ 19 
C reaTive Hangman & HangmaTh (q ... $ 10 

ICj·MI~1 

Clearive Choplilter (CT) .••. .. . ...... $ 19 
EpylC T empie 01 Apsnai (C) . .•..• .... . .$24 
Sega Congo Bongo (eT) ... .... $25 
5egtI Stilr Trek (CT) •. ... .... ••.. $25 

Guaranteed!* 
Rock Bottom 

Prices on 
Peripherals! 

II! J.i~I(;' jl:l 
H escilrd Vic 5 SloT . 
Hes~lodem Vic & C64 . 

GRAPHICS TABLET 

Just for You! 

....••. 539 
.•••...••. 547 

CHALKBOARD POWERPAO . . $79 
(C64 & ArMI) 

Soltw'lTe Pdck"gcs 
Logrc Masler ..... . . ..... ... . . . ...... 527 
len's lmks . $27 
Programmers K it . .. . ... . ... . ........ S 19 
Be<lrJ"nl. . . . . • . 525 
KOALAPAD ATARI e 64 . . ... . ....... 567 

PRINTERS 

FREE fr ~l9hr & Tlbbool! 
STX 80 Therm.l! 60CPS . . 5 177 
GE/l.UNI lOX Do, I20CPS .... . ..... . S287 
GEMINJ 15X Dot l2OCI'S .... . ...... $497 
DELTA lOX Dol I60CPS . . ... . 5597 
DEI.TA 15X 001 l60CPS . . $747 
POWER T DAISY ISC PS ........... 5497 
RADIX 10 Oor ~1 50CPS . ...... .. .. 5847 
RADIX 15 0<11 200 SOCPS . . ... 5997 

I:M(_Q jJl\, .. :tj~1 
Bt>1C BX&) ........... . .. .. . . ..... . 5267 
BMC DAISY 101 ..• • •. 5597 
ru.1C DAISY 401 .. . ... 5697 

MODEMS 
1¢lum'in]¢1 
Smar r C.II 103·212 1200 ......... 54 15 
21 2 A ll tll C .. r . . .... $575 
C.' I . . ..... . .. . . . .. .. . .. ........... 5 137 
o ·C..l . . .... . ........... 5 ISS 
J -C.II .. 5 11 9 

t.:1¢I. In) j'3u) tl:tJi;.i 
Iwrrh IKJWl'r & cilbkd 
M ark 7 300 11,1(1(1 
M ark 12 300 1200 IMUd . 
V"lbllltld~m 300 llolud 

MONITORS 

. $ 129 
.. $3 19 
. .• 5 79 

Bjl.1C U" CClIIlJl'll!>Il~ C"lnf . . 5229 
BMC 12" Luw R,." GT<.'t'll . • •• 585 
Bjl.iC 12" Low R~'S Amher ......... $99 
BMC 12" H! Re~ GIC~ll ............. . $ 119 
BMC 12- H! Res Amber . .. ..... .•••. 5 129 
USI !2- Gr~lm HI H I R~~ .......... . . 5 129 
US! 12" Amher Hi·H i Re~. . 5139 
USI 14" Cnlll l ".~t11' C;,I"r ..... .. . .... S279 
/l.1nmror (" Ible w . !l~lVe .... .. ..•....•. $ 10 

[,ilt IJ IJlIl .11] it'" §:t., ;h'J ~1 
Cunl;urd Drsk ofl~'" 
C O!lIl1l1KiOl'" 1541. 

........ . . . . . . . 5279 
........... 5269 

[[~" 'I' ~! .!I!.J.~I~.~i~·t~:ti].II.i;:!il ... i 
nx. Boss. .. ... .. ....••. 5 14 
.i W,IY Gnp Slick •... . . . .......•..... S2 1 

[!tiO'iB1 ... 
NUlIlerl< K<''Yt>o:id eM .... ........ 529 
GrdphlC Pnnr" r Inrerldce •.... 569 
Eronomy Prull~r Inter/act! . . 539 
Commodore 64 ;; Slot . • ......•••• $<19 
16K Bc",rd . .. ...... 553 
C<lS.o;.('lte Inlerf,ICC ................... 527 

"'t·t ... ···I§:~i 
/'.101 55-DO . . ..... .. . ..... 527 
/'.ID2 OS·DD . .. 540 

COMMODORE 64 and 
ATARI COMPUTERS 
Pitlb<l ll ConstrUC lion $i'r (01 ... ... . .. . 5 40 
M.U.l.E. (D ) . . .... $40 
Wo rms? (D ) . .. ...... . .... . . ... . .... 535 
Ardxl!1 10 J .••..• $40 
H ard H.Jt M dck (OJ. . ... ... ...... . . 535 
M urder un rhe Zmdemeul IDJ ......... 540 
lilC T"'riCrol~·t Slr,.r<.'!W (01 ........... $40 
\Vord FIY" r (D ). . . .. 535 
TIll' ClI! & Pa~tl' Word Pmn·M.<lr (D ) . . 550 
o Bu!;! (DJ .... . 535 
A.~", A~:>.Jsslll 101. . .... ......... 535 
MlIsi ~ C"nstrurtiol1 Sci (O J •......... 540 
FirloiulCl,li C""kl~K,k (D ). . . ...... . . 550 
Dr. J & L llry Blfd On,· UII 011 ... IIJ) .. 540 

ELECTRON IC ARTS U., 

H OtlIl' SoItWilTe lor the Commodore 64 
The Stllnd3rd fOI Sophic: llted 

SOh ...... m:: in the '80'5 

FREE DISKETTE 
with each purc hase of eh!:ctronic 

art5 softwa r e 

$u¢h A Deal 

CALL TOLL FREE 
1-800-431-8697 
Orders Only! 

12629 N. Tatum Blvd., #138 
Phoenix, AZ 85032 

602·968·9128 

For Information, Customer 
Service Release Dates, etc. 

Call 
602-955-3857 

(C) = Tape (OJ = Disk (CT) = Car l ridge 

-TERMS OF OFFER: If you find a price for any software o r peripheral in this issue thai is lower than our advertised price, we'll guarantee to beat it! Valid onlyon product in 
s imilar in·stock conditions. Valid only on prices appearing in print in this issue. 
ORDERING & TERMS: Send cashier check, money order; personaVcompany checks allow 3 weeks bank clearance. VISA/ MasterCard accepted. Provide phone number 
with order. SHIPPING: Software add $4.00 for first piece, add $1.00 each additional piece. Hardware add 3% or $10.00 whichever is greater. Returns must have authoriza. 
tion number (call 602·96&9128 for i.l\Jthorization number). All returned merchandise subject to restocking fee and must come with all origiMI packaging. No ret urns 
allowed after 30days from shipping date. Prices are for cash; VISA and MasterCard add :rt. Prices subjecl to change without notice . All products subject to availability from 
manufacturers and/or suppliers . All prices in U.S. dollars. 



placed in classrooms, in the library, or in a special

computer laboratory room? How will their use be

supervised, and by whom? Who will take care of

maintenance and demonstrations of how to prop

erly use the computers?

After decisions are made about how the com

puters will be used, by whom, and in what

settings, it's time to start selecting hardware and

software. Again, there are many questions.

Should one brand of computers be purchased, or

are different ones best for different purposes? For

which brands of computers is the best software

available? For which computers are good versions

of the BASIC, Logo, and Pascal languages avail

able? How much memory is needed, and are disk

drives and printers needed for each computer?

Are color video monitors essential, or will black-

and-white do? Are modems needed? Which

word processing program is best for students?

What about lesson and drill programs? Where

can good science simulations be obtained? These

are just some of the questions that need to be

addressed.

The relative importance of such questions,

and the appropriate answers to each, depends on

the prior decisions about how computers will be

ATTENTION C-64 PROGRAMMERS!

If you have a professional quality unique computer program for the

Commodore 64, we would like to discuss the possibility of publishing

your entertainment, educational, or home^small business program for

mass market distribution.

Timeworks is a leading publisher of Commodore 64 (and other)

Software with over 100 field representatives servicing mass merchants

and retail chains in the U.S. and overseas. Our products are sold in over

2500 retail outlets, computer stores, and chain stores.

Timeworks prides itself on quality software and effective merchan

dising. Our packaging is accepted as some of the most creative in the

industry.

Let Timeworks put your program in major stores across the country and

overseas.

For more information, contact me on our Programmer's Hot Line, or

write to Vic Schiller, Vice President. Development.

Programmer
s Hot Line 800-323-9755

TIMEWORKS. INC. 405 Lake Cook Road Deerfield. IL 60015 (312)291-9200

&TDK
flexible disks

Call Free (800) 235-4137 for prices and
information. Dealer inquiries invited.

C.O.D. and charge cards accepted.

$3 PACIFIC
EXCHANGES

VISA'

100 Foothill Blvd.

San Luis Obispo. CA

93401. (In Cal. call

(805) 543-1037)

used, as well as the constraints imposed by the

available budget, space, and personnel.

Hardware Is Not The Only Budget

Item

At this stage, careful budget planning is critical so

that sufficient money will be available for software,

peripherals such as printers, staff training, mainte

nance, and supplies (such as disks and paper).

This point cannot be overemphasized. Many

schools have invested all their available funds in

hardware, only to discover that it is useless with

out appropriate software and staff training.

Once the computers are installed, there is

another set of concerns. How will requests to use

computers be handled? What about keeping up

with new developments and the ongoing acquisi

tion of new hardware and software? What should

be done to encourage students and teachers who

are uncomfortable using computers? What should

be done about students who are so interested in

computers they neglect other areas of study? How

are computers changing the social structure of

classes? Has a group of interested students

evolved into a computer elite which tries to

monopolize the computers? If so, how can this

clique be led to serve as peer tutors to help and

encourage the other students? Will teachers be

uncomfortable because some students will know

more than they do about the computers? What

about students interested in more advanced pro

gramming or in forming a computer club?

The Challenge Of Computers In

Education

As with any educational innovation, many new

questions arise. This presents an exciting new

challenge to educators: to adapt new technology

to improve children's education.

Current claims about computers can be com

pared to prior claims about the educational po

tential of television, and this comparison raises

serious concerns. Computers in education are

now at a stage similar to that of television a few

decades ago.

The enormous educational potential of televi

sion is well established; most children have learned

a great deal from television. Unfortunately, much

of what they have learned consists of advertising

jingles and other trivia. With a few notable excep

tions, television has not fulfilled its potential as

an educational tool. The same could happen with

computers; they could end up being used primar

ily as mindless electronic toys. Since computers

are just beginning to be widely used, the directions

we set in the next few years will be critical in de

termining whether their potential as educational

tools will be fulfilled. ©
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peripherals such as printers, staff training, mainte­
nance, and supplies (such as disks and paper). 
This point cannot be overemphasized. Many 
schools have invested all their available funds in 
hardware, only to discover that it is useless with­
out appropriate software and staff training. 

Once the computers are installed, there is 
another set of concerns. How will requests to use 
computers be handled? What about keeping up 
with new developmen ts and the ongoing acquisi­
tion of new hardware and software? What should 
be done to encourage students and teachers who 
are uncomfortable using computers? What should 
be done about students who are so interested in 
computers they neglect other areas of study? How 
are computers changing the social structure of 
classes? Has a group of interested students 
evolved into a computer elite which tries to 
monopolize the computers? If so, how can this 
clique be led to serve as peer tutors to help and 
encourage the other students? Will teachers be 
uncomfortable because some students will know 
more than they do about the computers? What 
about students interested in more advanced pro­
gramming or in forming a computer club? 

The Challenge Of Computers In 
Education 
As with any educational innovation, many new 
questions arise. This presents an exciting new 
challenge to educators: to adapt new technology 
to improve children's education. 

Current claims about computers can be com­
pared to prior claims aboutthe educational,P0-
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serious concerns. Computers in education are 
now at a stage similar to that of television a few 
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The enormous educational potential of televi­
sion is well established; most children have learned 
a great deal from television. Unfortunately, much 
of what they have learned consists of advertismg 
jingles and other trivia. Wit~ a few notable excep­
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FRIENDS OF THE TURTLE

David D Thornburg, Associate Editor

Atari Logo-

The Plot Thickens
Perhaps it is because I am in the somewhat envi

able position of working with four versions of

Logo on a daily basis, but I sometimes get con

cerned about issues that might not bother most

people. In the case of Atari Logo, I find myself

wishing that I could draw lines with a higher

resolution than that available from graphics

mode 7. Unfortunately, even though the computer

supports many other graphic modes, Atari Logo

does not.

For example, if I draw a closely spaced squiral

pattern on the screen, I get a dense and somewhat

fuzzy picture like this:

Instead, I would like to get a nice crisp picture

like this:

Obviously, since I did get a nice crisp picture,

I was able to solve the problem. The trick is to

have your turtle graphics pictures drawn with the

Atari 1020 color graphics printer. This device is a
four-color pen plotter that draws pictures on plain
white paper with black, blue, green, or red ball
point pens. As you can see from the picture above,

the resolution of this plotter is quite high and the
lines are crisp and thin.
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Plotter Commands

The key to plotting Logo procedures is to generate

the plotter commands as the picture is being

drawn. This task was first tackled by Peter Cann

at the Atari Cambridge Research Laboratory and

then modified by Jason Gervich in Atari Customer

Relations before being given to me. Naturally, I

tinkered with the procedures some, so the results

should not be blamed on anyone at Atari.

My goal was to build a set of plotting proce

dures that would work in the following way: If a

procedure to draw a picture was typed by itself, it

would appear only on the display screen. If, in

stead, the user typed

DRAW [procedurename]

the procedure would be drawn both on the screen

and on the plotter. Having two ways to examine a

procedure lets you save the plotter for the final

debugged version. This saves on pen wear and

on time, since the plotter is not nearly as fast as

the screen turtle.

The key procedure is shown below:

TO DRAW :LIST

SETWRITE "P:

( TYPE CHAR 27 CHAR 27 CHAR 7 )

( PR "M240,0VIVM INT 2 * YCOR ", INT (-2) •

XCOR)

RUN :LIST

SETWRITE [ ]

END

Basically, all this does is set the plotter up in the

graphics mode and zero the pen position prior to

running the procedure. Once the procedure is

finished, the plotter is turned off (with the SET-

WRITE [ ] command). Note that the line that

looks cryptic includes some backslashes (\ ).

These are used to let Logo know that the following

asterisks are to be taken literally, and do not indi

cate multiplication.

Movement And Color

Well, if we just run our procedure, we might ask

by what magic the plotter is supposed to know

how to draw the lines. The answer is that anytime

we move the location of the turtle, we must send

this information to the plotter as well. Since the

turtle graphics commands for turtle movement

are FD and BK, we must create new ones that

also send messages to the plotter. Because I am

intrinsically lazy, it was appealing to define new
motion commands called F and B as follows:

TOF:X

FD:X

PLOT

END

TOB:X

BK:X

PLOT

END
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Clearly, from these procedures, you can see

that our PLOT is very thin. To thicken the PLOT,

we add:

TO PLOT

( PR IF PEN = "PD I"D] I'M] INT 2 * YCOR ", INT

(-2) * XCOR)

END

This procedure examines the pen position of the

turtle along with the turtle location, and sends

the plotter pen scurrying to its corresponding

position. In order to take maximum advantage of

the plotter paper width, I rotated the plot by 90

degrees so that as the screen image moves from

left to right, the plotted image moves from top to

bottom. This gives a very nice-sized image, even

though the plotter paper is only 4.5 inches wide.

Of course, there is always the possibility that

you might want to clear the screen. Since this

should also move the plotter pen to the origin, we

add the command:

TOC

CS

PR "M0,0

END

Changing the pen color is also easy—espe

cially with these procedures:

TO PENBLACK

(TYPE CHAR 67 CHAR 48 )

END

TO PENBLUE

(TYPE CHAR 67 CHAR 49 )

END

TO PENGREEN

( TYPE CHAR 67 CHAR 50 )

END

TO PENRED

( TYPE CHAR 67 CHAR 51)

END

The crafty among you will no doubt find that you

can modify these four procedures to change the

screen pen and pen colors as well.

Printing Procedures
The remaining plotter procedure that I find useful

lets you get a "plotted" printout of your procedure

listings:

TO P.PROCS

SETWRITE "P:

( TYPE CHAR 27 CHAR 27 CHAR 14 )

POPS

SETWRITE [ ]

END

I suggest that you enter these procedures into an

otherwise empty workspace and save them in a

file called PLOTTER. Then, whenever you want

to plot the results of your handiwork later

on, you can read these into your workspace by

typing:

LOAD "D:PLOTTER

Plotter Commands 
The key to p lotting Logo procedures is to generate 
the plotter commands as the picture is being 
drawn. This task was first tackled by Peter Cann 
at the Atari Cambridge Research Laboratory and 
then modified by Jason Gervich in Atari Customer 
Relations befo(e being given to me. Naturally, I 
tinkered with the procedures some, so the results 
should not be blamed on anyone at Atari. 

My goal was to build a set of plotting proce­
dures that would work in the fo llowing way: If a 
procedure to draw a picture was typed by itself, it 
would appear only on the display screen. If, in­
stead, the user typed 

DRAW [procedurename] 

the procedure would be drawn both on the screen 
and on the plotter. Having two ways to examine a 
procedure lets you save the plotter for the final 
debugged version. This saves on pen wear and 
on time, since the plotter is not nearly as fast as 
the screen turtle. 

The key procedure is shown below: 

TO DRAW :LIST 
SETWR[TE "P: 
(TYPE CHAR 27 CHAR 27 CHAR 7) 
(PR "M240,0\"[\*M [NT 2 * YCOR ", [NT (-2) * 

XCOR) 
RUN :LIST 
SETWRITE II 
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Basically, all this does is set the plotter up in the 
graphics mode and zero the pen position prior to 
running the procedure. Once the procedure is 
finished, the plotter is turned off (with the SET­
WRITE [ 1 command). Note that the line that 
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Movement And Color 
Well, if we just run our procedure, we might ask 
by what magic the plotter is supposed to know 
how to draw the lines. The answer is that anytime 
we move the location of the turtle, we must send 
this informa tion to the plotter as well. Since the 
turtle graphics commands for turtle movement 
ar.e FD and BK, we must create new ones that 
also send messages to the plotter. Because I am 
intrinsically lazy, it was appealing to define new 
.motion commands called F and B as follows: 

TOF:X 
FD:X 
PLOT 
END 

TOB :X 
BK :X 
PLOT 
END 
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Clearly, from these procedures, you can see 
that our PLOT is very thin. To thicken the PLOT, 
we add: 

TO PLOT 
(PR [F PEN = " PO ["Dll " Ml [NT 2 * YCOR ", [NT 

(-2) * XCOR) 
END 

This procedure examines the pen position of the 
turtle along with the turtle location, and sends 
the plotter pen scurrying to its corresponding 
posltJon. [n order to take maximum adva ntage of 
the plotter paper width, I rotated the plot by 90 
degrees so that as the screen image moves from 
left to right, the plotted image moves from top to 
bottom . This gives a very nice-sized image, even 
though the plotter paper is only 4.5 inches wide. 

Of course, there is always the possibility that 
you mIght want to clear the screen. Since this 
should also move the plotter pen to the origin, we 
add the command: 

TOC 
CS 
PR "MO,O 
END 

Changing the pen color is also easy-espe-
cially with these procedures: 

TO PEN BLACK 
( TYPE CHAR 67 CHAR 48 ) 
END 

TOPENBLUE 
( TYPE CHAR 67 CHAR 49 ) 
END 

TOPENGREEN 
( TYPE CHAR 67 CHAR 50 ) 
END 

TOPENRED 
( TYPE CHAR 67 CHAR 51 ) 
END 

The crafty among you will no doubt find that you 
can modify these four procedures to change the 
screen pen and pen colors as well. 

Printing Procedures 
The remaining plotter procedure that I find useful 
lets you get a "plotted" printout of your procedure 
listings: 

TOP.PROCS 
SETWRITE "P: 
( TYPE CHAR 27 CHAR 27 CHAR 14 ) 
POPS 
SETWRITE [I 
END 

I suggest that you enter these procedures into an 
otherwise empty workspace and save them in a 
file called PLOTTER. Then, whenever you want 
to plot the results of your handiwork later 
on, you can read these into your workspace by 
typing: 

LOAD "D:PLOTTER 
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Edumate, hi-resolution

light pens cost in excess

of $100.00. Now for $29.95

you can accurately draw

on your TV or monitor,

play games or utilize edu

cational programs.

Each Edumate Light

Pen™ comes with FREE
programs* including a

draw routine, games and

a disk utility that allows

you to enter information

into the computer with

just a touch of your pen.

Our entire line of Play

ground Software™, a fun-

filled educational series
for kids is light pen com

patible.

It's EASY to use; just

connect the light pen to

your computer's joystick

port and load the soft

ware. Within seconds

you'll be able to use your

computer by simply

touching the screen!

The Edumate Light

Pen™ is ideal for pre
schoolers, artists, engi

neers, educators, and all

computer enthusiasts

seeking a quick and easy

way to interact with their

computer.

* 5 programs for Atari 400/

800™ computers
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draw routine, games and 
a disk utility that allows 
you to enter information 
into the computer with 
just a touch of your pen. 
Our entire line of Play· 
ground Sollware™, a fun· 
filled educational series 
for kids is light pen com· 
patible. 

It's EASY to use; just 
connect the light pen to 
your computer's joystick 
port and load the soli· 
ware. Within seconds 
you' ll be able to use your 
computer by simply 
touching the screen! 

The Edumate Light 
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and get your masterpiece recorded for posterity.

The squiral pattern at the beginning of this

article was obtained by entering:

DRAW [SQUIRAL 91]

in which SQUIRAL had the following definition:

TO SQUIRAL :ANGLE

MAKE "SIDE 0

REPEAT 180 [F :SIDE RT :ANGLE MAKE "SIDE

:SIDE +1]

END

To see an even more spectacular picture (one

that I call a snowflake sunset), enter:

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.
Dealer inquiries invited. CO.D's accepted.

Call FREE (800) 235-4137.

PACIFIC EXCHANGES

lllO Foolhill Slid

San Lu;s Ob:ipo CA934H!
InCal tall (300) 592-S935ot
8051543-111:17

MvtwConJ

Program Your Own EPROMS

$99.50

0)

► VIC 20
► C64

PLUGS INTO USER PORT.

NOTHING ELSE NEEDED.

EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET, INPUT, PRINT, CMD,

OPEN, CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to

create, modify, scratch files on readily available EPROM
chips. Adds a new dimension to your computing capability.

Works with most ML Monitors too.

• Make Auto-Start Cartridges of your programs.

• The promenade'" C1 gives you 4 programming voltages,

2 EPROM supply voltages, 3 intelligent programming

algorithms, 15 bit chip addressing, 3 LED's and NO
switches. Yourcomputer controls everything from software!

• Textool socket. Anti-static aluminum housing.

• EPROMS, cartridge PC boards, etc. at extra charge.

• Some EPROM types you can use with the promenade'
2758 2532
2516 2732
2716 27C32
37C16 2732A

p. -Comno*iro Busmi Mxt

462732P

2564

2764
27C54

2712B
27256

6S7B4

68766

5133

5143

2815*

2816'

X2816A-

52813-

48016P-

Call Toll Free: 800-421-7731

In California: 800-421-7748

JASON-RANHEIM
580 Parrott St., San Jose, CA 95112

DRAW [SETUP SN 300 9]

in which SETUP and SN have the followinj

definitions:

TO SETUP

PU SETPOS [-150 0] PLOT SETH 90 PD

HT

END

TO SN :S :L

IF :S < :L [F :S STOP]

SN:S/3:L

LT60

SN:S/3:L

RT120

SN:S/3:L

RT120

SN:S/3:L

LT120

SN:S/3:L

LT120

SN:S/3:L

RT60

SN:S/3:L

END

On the screen you get this:

And, on the plotter, you get this:

The snowflake sunset is one level of a fractal
curve. You can experiment with different gener

ations of this curve by changing the second
number when you use SN (for example, SN 300

30). For the purposes of this month's column, this
curve nicely demonstrates the value of connecting

a pen plotter to your Atari Logo system! ©

and get your masterpiece recorded fo r posterity. 
The squiral pattern at th e beginning of this 

article was obtained by entering: 
DRAW [5QUlRAL 911 

in which SQUlRAL had the following definition: 
TO 5QUIRAL :ANGLE 
MA KE "SIDE 0 
REPEAT 180 [F :5IDE RT :ANGLE MAKE "SIDE 

:5IDE + 1] 
END 

To see an even more spectacular picture (one 
that I call a snowflake sunset), enter: 

Maxell Floppy Disks 
The Mini-Disks 
with maximum 
quality. 
Dealer inqui ries invited. Co.D's accepted. 

:fj 
Call FREE (800) 235-4 137 . 

o PACIFlC EXCHANGES 

100 FOOII!.,IJ 51.11 8 = Sanlu!SOb,~PO CA'IJ;;OI r .... 
I In Cal <alii. ) !i92·!)'ll':''" ~.. VISA 

/11051;";3-\031 ~ 

Q) 
'tl 
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c: 
Q) 

E 
e 
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Program Your Own EPROMS 
~VIC 20 
~C64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

. ~ .... · .u . ~. 

!IJ 
• Read or Program. One byte or 81l ~:'.!,?::~:~I.t:' ... 

32K bytes! 

OR Use like a disk drive. LOAD, 
SAVE, GET. INPUT, PRINT, CMD, 
OPEN, CLOSE- EPROM FILESI 
Our software lets you use familiar BASIC commands to 
create. modify, scratch files on readity available EPROM 
chips. Adds a new dimension to your computing capability. 
Works with most ML Monitors too. 

• Make Auto·Start Cartridges of your programs. 
• The promenade '~ C1 gives you 4 programming voltage!:, 

2 EPROM supply voltages, 3 intelligent programming 
algorithms, 15 bit chip addressing, 3 LED's and NO 
switches. Your computer controls everything from software! 

• Textool socket. Antj·static aluminum housing. 
• EPROMS, cartridge PC boards, etc. at extra charge. 

• Some EPROM types you can use with the promenade '" 
~~ ~ ~~32P ~~~~ ~a~ ~g11f.'· 
2116 27C32 2764 68764 2815' 480 1SP' 
27C16 2732A 27C64 68766 2816' 

Call Toll Free: 800-421 -7731 
In California: 800·421·7748 

'o.-~ .. _typn 

.-n JASON-RAN HElM 
~ 580 Parrott St., San Jose, CA 951 12 

DRAW [SETUP SN 300 91 

in which SETUP and SN have the fo llowing 
definitions: 

TO SETUP 
PU SETP05 I-ISO 01 PLOT SETH 90 PD 
HT 
END 

TOSN:5:L 
IF:S ( :L [F :5 STOPI 
SN:S/3 :L 
LT60 
SN :5 / 3 :L 
RT 120 
SN :5 / 3 :L 
RT120 
5N :5/3:L 
LT120 
SN :5/3:L 
LT120 
SN :5/3 :L 
RT60 
SN:5 / 3:L 
END 

On the screen you get this: 

And, on the plotter, you get this: 

The snowflake sunset is one level of a fractal 
curve . You can experiment with di fferen t gener­
ations of this curve by changing the second 
number when you use SN (for example, SN 300 
30). For the purposes of this month's column, this 
curve nicely demonstrates the va lue of connecting 
a pen plotter to your Atari Logo system! © 



SOUND
SHAPER

Steven Kaye

"Sound Shaper" manipulates volume and frequency to

give the VIC a smoother, more musical sound. We've

also included versions for the 64, Atari, and 77. See the

"Automatic Proofreader" article on page 60 before

typing in the 64 and Atari versions.

One of the main differences between the sound

the Commodore 64 can produce and sound pro

duced by the VIC is the shape of the sound's

waveform. The VIC produces only square waves.

One microsecond the sound is off, the next it's

on. This abrupt onset of sound produces some

what nonmusical music. The tones sound elec

tronic and unlike any acoustic instrument.

The Commodore 64, on the other hand, can

simulate musical instruments by controlling the

waveshape of the sound produced. Instead of

turning the sound on and off abruptly, it can in

crease and decrease the amplitude (volume) more

gradually under control of the programmer. It is

important to bear in mind that the onset-offset or

rise-fall time is still on the order of fractions of

milliseconds, but it is not instantaneous as is the

case with the VIC. It is this programmable rise-fall

time that allows the Commodore 64 to sound more

like a traditional acoustic instrument. We cannot

control the actual waveshape of sounds on the

VIC, but we can simulate wave-shaping by mod

ulating the volume.

The first part of Program 1 demonstrates a

simple application of this technique. It plays the

entire frequency range for one of the VIC's four

voices. First, the program asks for two inputs, the

rise time and the fall time. Values between .5 and

10 seem to work best. Then the frequency value is

POKEd into the appropriate register (line 140).

Two separate FOR-NEXT loops (lines 150 and

180) control the rise and fall times. As the volume

varies between 0 and 15, the input variables con

trol the rate of volume change. Experiment with

different rise-fall time values.

Frequency manipulation can also be used to

produce unique effects. The second part of Pro

gram 1 shows how to produce an echo effect by

rapidly alternating a frequency with its com

plementary frequency. Again we move through

the frequency scale. In line 270 we use the

amplitude modulation technique described above.

Lines 280 and 300 POKE the frequency and then

the frequency subtracted from 383 into the appro

priate voice register.

On the first time through the loop, voice 2

(36875) is POKEd with 128 and then rapidly alter

nated with 255 (255 = 383 -128) while the sound

fades as variable DB decreases. The timing loops

in 290 and 310 as well as the step value in line 270

can be manipulated to increase or decrease the

reverberation effect. Voice 2 was chosen for the

example, but any of the four voices will produce

interesting sounds.

Program 1: VIC Sound Shaper

40 PRINT"{CLR}{9 DOWN}"TAB(2)"{RVS}SHAPIN

G{OFF] {RVS jVIC{OFF} {RVS}SOUNDS £ OFF}"
:rem 179

45 FOR T=l TO 1500:NEXT :rem 244

50 PRINT"{CLR][7 DOWN}[6 RIGHT}SHAPED (1)

" :rem 37

55 PRINTTAB(9);"{DOWN}OR":PRINTTAB(7)"

{DOWNjECHO (2)" :rem 166

60 PRINT"{4 DOWN}{9 RIGHT}";:INPUT I$:IFV

AL(I$)<1OR VAL(I$)>2THEN50 :rent 15

70 ONVAL(I$).GOTO100,240 : rem 49

100 REM*** THIS PART PRODUCES "SHAPED" MU

SICAL NOTES*** :rem 213

110 PRINT "{3 DOWN}{2 RIGHT}RISE AND FALL

TIME" :rem 36

115 PRINT"VALUES MUST EXCEED 0" :rem 95

116 INPUT R,D:IF (R=0)OR(D=0) THEN 116

:rem 45

120 V=36878:S=36875 :rem 13

130 FOR F=128 TO 255 STEP3 :rem 71
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One of the main differences between the sound 
the Commodore 64 can produce and sound pro­
duced by the VIC is the shape of the sound's 
waveform. The VIC produces only square waves. 
One microsecond the sound is off, the next it's 
on. This abrupt onset of sound produces some­
what nonmusical music. The tones sound elec­
tronic and unlike any acoustic instrument. 

The Commodore 64, on the other hand, can 
simulate musical instruments by controlling the 
wave shape of the sound produced. Instead of 
turning the sound on and off abruptly, it can in­
crease and decrease the amplitude (volume) more 
gradually under control of the programmer. It is 
important to bear in mind that the onset-offset or 
rise-fall time is still on the order of fractions of 
milliseconds, but it is not instantaneous as is the 
case with the VIC. It is this programmable rise-fall 
time that allows the Commodore 64 to sound more 
like a traditional acoustic instrument. We cannot 
control the actual waveshape of sounds on the 
VIC, but we can simulate wave-shaping by mod­
ulating the volume. 

The.first part of Program 1 demonstrates a 
simple application of this technique. It plays the 
entire frequency range for one of the VIC's four 
voices. First, the program asks for two inputs, the 
rise time and the fall time. Values between.5 and 
10 seem to work best. Then the frequency value is 
POKEd into the appropriate register (line 140). 
Two separate FOR-NEXT loops (lines 150 and 
180) control the rise and fall times. As the volume 
varies between 0 and 15, the input variables con-

rapidly alternating a frequency with its com­
plementary frequency. Again we move through 
the frequency scale. In line 270 we use the 
amplitude modulation technique described above. 
Lines 280 and 300 POKE the frequency and then 
the frequency subtracted from 383 into the appro­
priate voice register. 

On the first time through the loop, voice 2 
(36875) is POKEd with 128 and then rapidly alter­
nated with 255 (255=383 -128) while the sound 
fades as variable DB decreases. The timing loops 
in 290 and 310 as well as the step value in line 270 
can be manipulated to increase or decrease the 
reverberation effect. Voice 2 was chosen for the 
example, but any of the four voices will produce 
interesting sounds. 

Program 1: VIC Sound Shaper 

40 PRINT"(CLRJ[9 DOWN}"TAB(2)"(RVS}SHAPIN 
G(OFF} (RVS}VIC(OFF) (RVS}SOUNDS(OFF)" 

:rem 179 
45 FOR T=l TO 1500:NEXT :rem 244 
50 PRINT" (CLR) [7 DOWN} [6 RIGHT} SHAPED (1) 

: rem 37 
55 PRINTTAB (9) , "[DOWN}OR": PRINTTAB (7)" 

[ DOWN} ECHO (2)" : rem 166 
60 PRINT"[4 DOWNj(9 RIGHT}",:INPUT I$:IFV 

AL(I$)<10R VAL(I$»2THEN50 :rem 15 
700NVAL(I$),GQTOI00,240 :rem 49 
100 REM'" THIS PART PRODUCES "SHAPED" MU 

SICAL NOTES'" :rem 213 
110 PRINT "[3 DOWNj(2 RIGHT}RISE AND FALL 

TIME II : rem 36 
115 PRINT"VALUES MUST EXCEED 0" :rem 95 
116 INPUT R,D:IF (R=0)OR(D=0) THEN 116 

120 V=36878:S=36875 
130 FOR F=128 TO 255 STEP3 

:rem 45 
:rem 13 
:rem 71 
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Notes For 64, Atari,

And Tl Versions

Since the Commodore 64 has a programmable

sound envelope, we added Program 2 to

make the SID chip more accessible. By chang

ing values entered for attack, decay, sustain

and release, you can control the shape of the

sounds produced by the program. The sec

ond part of the program produces an echo

effect very similar to the effect produced in

the VIC version. The parameters set in the

first part are also used for the sounds pro

duced in the second part.

The Atari and TI versions of "Sound

Shaper" are designed to alter the shape of

sounds in the same fashion as the VIC ver

sion. Since sound generation in these com

puters is similar to the VIC's, the logic in

these versions is essentially the same as in

the VIC version. In the Atari version (Pro

gram 3), you may also change the distortion

quality of the sound. Since the execution

speed differs considerably between TI con

sole and Extended BASIC, users with console

BASIC will not hear a smooth shaping of the

sounds in the first part of the TI version (Pro

gram 4). Extended BASIC provides much

better results.

140 POKE S,F

150 FOR DB=0 TO 15 STEP 5/R

160 POKE VfDB

170 NEXT

180 FOR DB=15 TO 0 STEP -5/D

190 POKE V,DB

200 NEXT

210 FORT=1 TO 50:NEXT

2 20 NEXT

230 POKE V,0:END

240 REM*** THIS PART CREATES

CT***

250 V=36878:S=36875

260 FOR P=128 TO 255 STEP 3

270 FOR DB=15 TO 1 STEP -.5

280 POKE V,DB:POKE S,P

290 FOR T=l TO 10:NEXT

300 POKE S,383-P

310 FOR J=l TO 10:NEXT

320 NEXT:NEXT

330 POKE V,0

rem 137

:rem 107

rem 206

rem 215

:rem 141

:rera 209

rem 209

:rem 189

rem 211

rem 135

AN ECHO EFFE

:rem 71

:rem 17

:rem 85

:rem 73

: rem 9

:rem 193

:rem 92

:rem 176

:rem 77

:rem 119

Program 2: 64 Sound Shaper

15 PRINT"{CLRjSET PARAMETERS FOR SOUND AN

D ECHO" :rem 12

20 CHIP = 54272 :rem 199

22 FOR T=CHIP TO CHIP + 24 : POKET,0:NEXT

:rem 234

30 INPUT "ATTACK RATE (0-15)";AT$:AT=VAL(

AT$):IF AT<0 OR AT>15 THEN 30 :rem 82

40 INPUT "DECAY RATE (0-15)";DE$:DE=VAL(D

E$):IF DE<0 OR DE>15THEN 40 :rem 198

50 INPUT "SUSTAIN VOLUME (0-15)";SUS:SU=V

AL(SU$):IF SUS<0OR SU>15THEN50 :rem 35

60 INPUT "RELEASE RATE(0-15)";RE?:RE=VAL(

RE$):IF RE<0ORRE>15THEN60 :rem 171

80 POKECHIP+24,15:POKECHIP+5,16*AT+DE

:rem 209

90 POKECHIP+6,16*SU+RE :rem 68

100 FOR T= 20{2 SPACES}TO 80 STEP 5:POKEC

HIP+4,17 :rem 103

110 POKECHIP,50:POKECHIP+1,T :rem 223

115 FORJ= 1 TO 500+1.7tAT+1.7tDE:NEXTJ

:rem 141

120 POKECHIP+4,16:FORH=lTO2tRE:NEXT:NEXT
:rem 107

200 FOR T= 20 TO 80 STEP 5 :rem 232

210 FOR DB = 15 TO 1STEP -.5 :rem 67

215 PRINT"{HOME}{5 DOWN}*ECHO*(6 LEFT}

{7 SPACES}" :rem 242
220 POKECHIP+4,17:POKECHIP+24,DB:POKECHIP

+1,T:FORP=1TO10:NEXT :rem 111
230 POKECHIP+1,100-T:FORJ=1TO10:NEXT:NEXT

:NEXT :rem 202

240 POKECHIP+4,16 :rem 219

Program 3: Atari Sound Shaper

NN 3 ? " CCLEftR} ": POSITION 12,12:? "SOU

NDSHAPER"

FO 4 POKE 752. 1

OK 5 DIM I*<5>,V0«<5),DSS<5>

OC 6 FOR T=l TO 300:NEXT T

KD 10

FP 20

EC 21

EF 40

KL 50

ftf 55

EL 57

DJ 60

BH 6 5

DA 67

BH 68

FC 70

( 1 > or Echo <2)

PROGRAM PRODUCES SH

NOTES ***

(0-3)";:INPUT VO*

OR VAL < VO4X0 THEN

:INPUT

THE

PRINT "Shape

INPUT 1$

IF VAL(I*)<1 OR VAL<I*>>2 THEN 1

0

REM *** THIS

APED MUSICAL

PRINT "Voice

IF VAL <VO*> >3

50

VO = VAL <VO*)

PRINT "Di5tortion(0-14)

DS*

IF VAL(DS*><0 OR VAL(DS*>>14

N 60

DS=VAL(DS*>

ON VAL<I*> GOTO 70,195

? "Rise Fall Time";:INPUT R,D

IF R<1 OR D<1 THEN 70

? "(CLEAR}";:POSITION 12,12:?

5haped Notes*"

FOR F=121 TO 60 STEP -4.1

FOR DB=0 TO 15 STEP <1/R)*15

SOUND VO,F,DS,DB

NEXT DB

FOR DB=I5 TO 0 STEP -<1/D)*15

SOUND VO,F,DS,DB

NEXT DB

FOR T=l TO 50:NEXT T

NEXT F

POKE 752,0:END

? "{CLEAR}";:POSITION 12,12:?

***ECHO EFFECT***"

i? 200 FOR P=121 TO 60 STEP -4. 1

HD210 FOR DB=15 TO 1 STEP -0.5

LD 220 SOUND VO,P,DS,DB

flF 230 FOR T=l TO 10:NEXT T

m240 SOUND VO,lSl-P^DS,DB

PN 250 FOR J=l TO 10:NEXT J

C6 260 NEXT DB:NEXT P

KD 270 POKE 752,0:END

KC

LJ

JE

EF

KJ

FK

6H

in

GB

BG

BO

NE

AA

75

95

100

120

130

140

150

1 60

165

170

130

190

195
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Notes For 64, Atari, 
And n Versions 
Since the Commodore 64 has a programmable 
sound envelope, we added Program 2 to 
make the SID chip more accessible. By chang­
ing values entered for attack, decay, sustain 
and release, you can control the shape of the 
sounds produced by the program. The sec­
ond part of the program produces an echo 
effect very similar to the effect produced in 
the VIC version. The parameters set in the 
first part are also used for the sounds pro­
duced in the second part. 

The Atari and TI versions of "Sound 
Shaper" are designed to alter the shape of 
sounds in the same fashion as the VIC ver­
sion. Since sound generation in these com­
puters is similar to the VIC's, the logic in 
these versions is essentially the same as in 
the VIC version. In the Atari version (Pr0-
gram 3), you may also change the distortion 
quality of the sound. Since the execution 
speed differs considerably between TI con­
sole and Extended BASIC, users with console 
BASIC will not hear a smooth shaping of the 
sounds in the first part of the TI version (pro­
gram 4). Extended BASIC provides much 
better results. 

140 POKE S,F : rem 137 
150 FOR OB=0 TO 15 STEP s /R : rem 107 
160 POKE V, OB :rem 206 
170 NEXT :rem 215 
180 FOR OB=ls TO 0 STEP -5 / 0 :rem 141 
190 POKE V,OB :rem 209 
200 NEXT : rem 209 
210 FORT=l TO s0:NEXT :rem 189 
220 NEXT : rem 211 
230 POKE V,0:ENO :rem 135 
240 REM*** THIS PART CREATES AN ECHO EFFE 

CT**· :rem 71 
250 V=36878:S=3687S : rem 17 
260 FOR P=128 TO 255 STEP 3 :rem 85 
270 FOR OB=lS TO 1 STEP -.5 :rem 73 
280 POKE V,OB:POKE S,P :rem 9 
290 FOR T=l TO 1111:NEXT : rem 193 
300 POKE S,383-P :rem 92 
310 FOR J=l TO 10:NEXT : rem 176 
320 NEXT : NEXT :rem 77 
330 POKE V,0 :rem 119 

Program 2: 64 Sound Shaper 

FOR SOUND AN 15 PRINT" [CLR)SET PARAMETERS 
D ECHO" 

20 CHIP = 54272 
22 FOR T=CHIP TO CHIP + 24 : 

: rem 12 
:rem 199 

POKET , I!!:NEXT 
: rem 234 

31!! INPUT "ATTACK RATE (l!! - ls) ";AT$:AT=VAL( 
AT$):IF AT<I!! OR AT>ls THEN 31!! : rem 82 

150 COMPV1I! March 1984 

41!! INPUT "DECAY RATE (l!!-ls)";OE$:OE=VAL(O 
E$) : IF OE<I!! OR OE>lsTHEN 41!! :rem 198 

51!! INPUT "SUSTAIN VOLUME (l!!-ls)";SU$ : SU=V 
AL(SU$):IF SUS<I!!OR SU>lsTHENsl!! :rem 35 

61!! INPUT "RELEASE RATE(I!!- ls)";RE$:RE=VAL( 
RE$):IF RE<I!!ORRE>15THEN61!! :rem 171 

81!! POKECHIP+24,15:POKECHIP+s,16*AT+OE 
:rem 21!!9 

91!! POKECHIP+6,16*SU+RE :rem 68 
11!!1!! FOR T= 21!![2 SPACES)TO 81!! STEP s:POKEC 

HIP+4,17 : rem 11!!3 
Ill!! POKECHIP,sl!!:POKECHIP+l,T :rem 223 
115 FORJ= 1 TO sl!!l!!+1.7tAT+l.7tOE:NEXTJ 

:rem 141 
121!! POKECHIP+4,16:FORH=lT02tRE:NEXT:NEXT 

: rem 11!!7 
21!!1!! FOR T= 21!! TO 81!! STEP 5 :rem 232 
211!! FOR DB = 15 TO lSTEP -.5 : rem 67 
215 PRINT"(HOMEj[5 OOWN)*ECHO*(6 LEFT) 

-! 7 SPACES)" : rem 242 
220 POKECHIP+4,17 : POKECHIP+24,OB : POKECHIP 

+l,T:FORP=lTOll!! :NEXT : rem III 
231!! POKECHIP+l,11!!1!!-T:FORJ=ITOI0:NEXT:NEXT 

:NEXT :rem 21!!2 
241!! POKECHIP+4,16 : r e m 219' 

Program 3: Atari Sound Shaper 
NH3 ? "CCLEAR } ":POSITION 12 , 12:? "SOU 

NDSHAPER" 
FO 4 POKE 752,1 
OK 5 DIM IS(5) ,VOS(5) ,DS$(5) 
OC6 FOR T=1 TO 300 :NEXT T 
"D 10 PRINT "Shape (1) or Echo (2)"; 
FP 20 INPUT IS 
EC 21 IF VAL (IS) < 1 OR VAL ( IS) > 2 THEN 1 

o 
EF40 REM ••• THIS PROGRAM PRODUCES SH 

APED MUSICAL NOTES ••• 
Nl 50 PRINT "Voice (0-3) n;: INPUT vas 
AF55 IF VA L (VOS»3 OR VAL(VOS)<0 THEN 

50 
El 57 VO=VAL (VOS) 
OJ 60 PRINT "Distortion(0-14)";:INPUT 

OSS 
8N 65 IF VAL(DSS) ( 0 OR VAL(OSS) } 14 THE 

N 60 
DA 67 DS=VAL (DS$) 
8H 68 ON VAL (IS) GO TO 70,195 
FC 7" ? "Rise Fall Time";:INPUT R ,D 
KC75 IF R ( 1 OR D < 1 THEN 70 
lJ 95 ? "{CLEAR}";:POSITION 12,12 :? '" 

Shaped Notes'" 
JE 100 FOR F=121 TO 60 STEP -4.1 
IT 120 FOR DB = 0 TO 15 STEP (I/R).15 
KJ 1 3" SOUND VO, F , OS, DB 
Fr. 140 NEXT 08 
~ 150 FOR 08=15 TO 0 STE P -( I /D) .15 
~ 160 SOUND VO,F,DS,DB 
68 165 NEXT DB 
86 170 FOR T=1 TO 50:NEXT T 
80 180 NEXT F 
NE 190 POKE 752,0:END 
AA 195 ? "(CLEAR}"; :POSITION 1 2, 12: 7 " 

... ECHO EFFE·CT ..... 
JP 200 FOR P = 121 TO 60 STEP -4. 1 
H0 210 FOR 08=15 TO 1 STEP - ~.5 

lD220 SOUND VO,P,DS~OB 
AP230 FOR T=1 TO 10 , NEXT T 
HI 240 SOUND VO, 181 -P~DS, DB 
PN250 FOR J = 1 TO 10,NE,Xl' J 
C6260 NEXT D8,NEXT P 
NO 270 P OK E 752,0 : END 



AATARI
600XL

800XL

1200XL

1050 DHIVE

10Z5 PRINTER ...

1020 COLOR PTH .

1027 PRINTER ...

1010 RECORDER ..

DRIVES

ASTRA 1620

RANA1000

PERC0M88-S1 ...

PERCOM40-S1 ...

PERC0M40-S2 ...

PERC0M44-S1 ...

PERCOM 44-S2 ...

$335

5399

$219

S279

. 572

$469

S295

5296

5418

$718

5510

5929

CALL

CALL

$409*
■Reflects $100 Atari Robata

MICRQBITS1NFC .578

80 COLUMN BD ... $249

TECHNICAL NOTES . $25

REAL TIME CLK $38

810 DRIVE 5419

MEMORIES

48K RAM (INTEC) .595

64K RAM (INTEC) . . $119

48K RAM (MOSAIC) . $109

B4K RAM (MOSAIC) . $145

128K RAM DISK ... $299

32K RAM (MOSAIC) .. 568

SPECIALS
Gemini 15X Printer $399

Axiom AT-1OO Printer (with interface $229

Astra Double Density Dual Drive $469

Rana 1000 Drive $319
Bit-3 80 Column Board $245

Mannesmann Talley 160L Printer $589

Alari 400 Keyboard (In Home) $35

Programmer Kit ..$48 Entertainer Kit ...$64

WicoJoystick . -. $23 WicoTrackball ... $49

*flSTRfl 1620
DISK DRIVE SYSTEM

MORE FOR YOUR MONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $469

COMMODORE
r CBM64 CALL

1541 DISK DRIVE ... $239

ATARI SOFTWARE
ADVENTURE INT'L

Adv. 1-12 each (C) .
Prepple(C/D)

Preppiell(CJD)

Dlskey(D)
Sea Dragon (C(D) ..

APX

Eastern Front (C/D)
747 Land Sim. (CID)

Fig-Forth (C)

ATARI INC.

Microsoft Basic II (R)
Mickey in Great

Outdoors (C/D) ...
Paint (D)

Speed Reading (C) ..

Qix(R)
Dig Dug (R)
Alari Wriler(R)

Donkey Kong (R)
TlmeWise(D)

Vlsicalc(D)
Juggles House (C/D)

Juggles Rnbw(C/D) .

Pilot (Home)

Galaxian
Defender

ET

Microsoft Basic (O) .

Macro Ass. SEdlt(D)
Assembler Editor (R)

BasicCartrldge(R) ..
PacMan(R)

Centipede (R)
Caverns of Mars (D) .

Star Raiders (R)
Conv. Lang. Ea. (C) . .
Music Composer (R) .

Super Breakout (R) ..
My First Alphabet (D)

Prog.2&3(ea.KC) ...

Word Processor(D) .

Pilot (Educ.)

Touch Typing (C) ...

Home File Mngr(D} .

AUTOMATED SIMUL.

HelKire Warrior (C/D)
KngArthr's Heir (C/D)
Invasion Orion (CID) .

Temple of Aps. (C/D)
Star Warrtor (C/D) ...

Dragon'sEye(D)

Crush Crumble (C/D)

J18
$20

J23
$33

$23

$23

$17

S30

. $62

. $36

. $30

. $54

. $30
. $30

. $68

. J30
. $23

$139
. $22

. $22

. $55

. $30

. $30

. $34

. $62

. $62

. $42

. $45

. $30

. $30

. S28

. $30

. $42

. $31

. $26

. $26

. $21
$102

. $92

. $19

. $36

$27

$20
517
S27

$27
$20
$20

AVALON HILL
VC(D) $17

B-1 Nuc. Bomber (C) .. $12
Legionnaire (C) $23

BRODERBUND

Sky Blazer (D) $22

Bank St. Writer (O) ...$46
A.E.(D) $23

Arcade Machine (D) ..$39
Choplifter(D) $23

CBS

Mountain Kinfl(R) ... $27

Boulders 4 Bombs (R) $27
Krazy(each) $34

CONTINENTAL SOFT.

Home Accountant (D) $48
Tax Advantage(D) ... $39

DATASOFT

Text Wizard (D) ...
GraphlcMaster(O)
Micro Painter (O) ..
Llap Interpreter (O)
Graphics Gen.(O) .
Basic Compller(D)
Zaxxon (C/D)

DONT ASK

Sam(D)

P.M. Animator (D)
Teletari(D)

$65
$27

$23

S79
$17

$65

$27

$39

$23
$27

EOU-WARE

Prisoner II (D) $27

Spelling Bee(D) $27
Compu-Read (D) $20

Compu-Math Fr.(D) .. $27
Compu-Math Dec.(D) . $27

EDUCATIONAL SOFT.

Tricky Tutorial
1.2,3or4(C/D) $15

Tricky Tutorial

5,6 or 7 (C/D) $22

INFOCOM

Suspended(D) $34
Zorkl,llorlll(D) .. .. $27

Starcross(D) S27
Deadline (D) $34

JV SOFTWARE

Jrny to Pints (CID) . .520

Action Quest (C/D) ... $20

Ghost Encount. (CID) . 520

LJK
Letter Perfect (D) ... $74

Data Perfect (D) 574

ON-LINE

Ultima If (D) S39

Marauder(D) S23
Lunar Leeper(D) S20

Wiz& Princess (D) ...$22

Frogger(CZD) $23

Crossfire (R) S23

OPTIMIZED SYSTEMS

C-65(D) $58
Bug-65(D) S23

Max-65(D) $58

Basic A + (D) $58

ROKLAN
Gorf(D) $27

Gorf(R) $30

Wizard olWor(D) $27

WizardofWor(R) .... $30

SIRIUS

Alpha Shield (R) $27
Wavy Navy (D) $23

Bandits (D) S23

SPINNAKER

Snooper Troop 1,2 (D) . $30

Kindercomp(D) $20
Rhymes & Riddles (D| S20

Hey Diddle Diddle (D| . $20
SrchAmzngThngs(D) $27

Story Machine (D) .... 523

Face Maker (D) $23

STRATEGIC SIM.
Cosmic Balance (D) ..$27

Cosmic Balance II (O) $27
Tigers In Snow (C/D) .. $27

Battle of Shifoh (C/D) . $27
Battle of Norm. (C/D) .$27

Galactic Gladiator (O) $27
Cylron Masters (D) ... $27

SYNAPSE SOFTWARE

FII«MngreOO+ $65

Proteclorll (D)523(R)$29
Snamus ... (D)$23(R)$29

Fort Apocalypse (C/D| $23
Shamusll(C/D) $23

Necromancer (C/D) ... $23

Pharoh's Curse (C/O) . $23

THORN EMI
Soccer (R) $34

Jumoo Jet(R) $34

Submarine Comm. (R) $34

USA

Atari World (D) $39
3-DSprgrphcs(C/D) .. S27

MISCELLANEOUS
Sargonll .. (C)$20(D)$23
Financial Wizard (D) .. $41
CastloWolfersstoinrD $20
Master Type (D) $27
Millionaire (O) 552
Astro Chase (D) $22

ANBaba(D) $22
Miner2049er(R) $34

SammySeaSerp.(C) .$13
Plnball(D) $20

1701 Color Monitor

1525 Printar

1520ColorPtr ....

C»rd?(lnlc)

UctitPan

Cassette Intc

Card ? Software ..

$255 1530 Recorder $59

$239 1600 Modem $59

$169 1650 Auto Modem $89

. {60 CMB 64 Rif Guibe $18

. $29 The Connection (Infc) ., $85

. $29 MSODiskDrrva $339

. $16 PTI45 Lot Board $59

- 64 SOFTWARE 64

Printers/Etc.
GEMINI 10X . . $279

GORILLA .... $199

CITOH
Prowriter $345

PfowriterU $629

Starwriler $1149
Prinlmaster $1448

NEC

8023 A-C $409

3510 $1375

3530 $1579

3550 $1779

771017730 $1998

PROWRITER

SMITH TPI ..

SILVER REED P

QUME11/40 + ..

OKI-DATA
Microline82A .. .

Microline83A .. .

Microline84P . .

Microline92 ...

Microline93

DIABLO

620R
630R

$345

$488

. . $669

. $1299

. . $398

. . $638

.. $958

. . $488

. . $858

MONITORS
AMDEK

Color! $289

V300 $139

V300A $149
Color II $449

NEC
GRN(JB1260) . .

GRNIJB1201) ..

Color Composite
RGB Color

MODEMS
HAYES NOVATION

Smartmodem $209 J-Cat
Smartmodem 1200 ..$498 AppleCatil

Micromodemll $259 D-Cat

. $939

$1719

$115

$155

$298

S598

. 199
$259

$149

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $3.50 shipping per soltware order in continental u S Aflfl S5 00
shipping per software order tor AK. HI. FPO-APO Add 510 00 or 15%

(whichever is greater) pef software order lor non-U S Call for cost of
hardware shipping Calif, residents add 6'A% sales tax Cashiers
checks 0; money orders tilled writim 24 hours tor items in stock

Personal checks require 4 weeds lo clear MasterCard and Visa OK lor
soltware only within continental U.S , add 3% surcharge Include card
no., expiration date and signature. Due to our low prices, all sales are
final. All defective reiurns must have a return authorization number

Please call to obtain one belore returning goods lor replacement or
rfjpair. Prices & availability subject 10 change

Multiplan

Script 64

Calc Result Prof

Calc Result Easy
Trie Home Accountant. .

Delphis Oracle

Word Pro 3 with Spell . .

ACCESS SOFTWARE

Neutral Zone (C/D) ... $26
Sprite Master (C/D) ... $27

AVALON HILL
Nukewar(C) $12
Planet Miners (C) $12

Androm. Conquest (C) 514
Midway Campaign (C) $12

North All. Convoy (C) . $12

Comp. Slcks/Bnds(C) $15

Computer Foolball(C) $18

Teiengard(C) $16

BATTERIES INCLUDED
PaperClip(D) $85

Delphis Oracie(D) 39

BRODERBUND

Choplifter(R) 529

Serpentine(R) $27

Sealox(R) $27
David's Midnight (D) . . $23

COMMODORE

Easy File (D) 575

Easy Finance (D) . . 538

Easy Mail (D) 538
Easy Script (D) 575

Easy Schedule (D) ... 559
Logo(B) 575

Pilot (D) 575
Assembler (O) 538

Music Machine (D) ... $25
Music Composer (D) .. 525

Meza Music (D) $75

Video/Music Supt.(D) 538
Juoiter Lander (R) .... $25

Radar Rat Race (R) ... 525

Sea Wolf (R) $25
Kickman(R) $25

COMM-DATA

Pafcacuda . (C)$14(D)$18

Escp. MCP . (C)S14(D)$18

Centropods (C)S14(D)$18

COMPUTERMAT

Arcade-Pak (C) 518

Education-Pak(C) $18

CREATIVE SOFTWARE

Moondust(R) . $25
Trashman (R) $25

Save New York (R) ... $25

Asiroblitz(R) $25

Household Fin. (D) ... $25

DATA 20

Video Pak8O 5139

280 Video Pak 5229

EN-TECH

Finance Calc 64 534
Data Base 64 556

Invoice Ease 64 $56

EPYX

Temple ol APS (D) ... $27

Upper Reach. APS (D) $14

Jumpman(D) 527

HES
HES Modem 559

6502Prof.Dev.Sys.(C) . 522

Hesmon64(R) 527

Turtle Graptcs II (R) .. 541
Heswrlter64(R) 532

Gridrunner(R) 527

Retroball(R) 527

INFOCOM
Zorkl.llorlll(D) $27

Deadline (D) $35
Starcro3S(D) $27

JIN SAM
Mini-Jinl(R) S75

LITTLE WIZARD

Pro.Mail.Llst (C)$22(D)$25
Slockmasler

(Inventory) (C)S25<D>$28

LOGISTIC

Oatacalc64 (C)$55(D}$59
Home Journal (D) $55

CALL

. S77

.S114

. S68

. $48

. $89

. S78

$73

$73
$73

. $62

541

. 539

$50

$95

$95

$95

MICROSPEC

Payroll System (D)

Invenlory Pkg(D) .
General Ledger (D)

Disk Data Mgr(D) .

Mail List Mgr(D) . ,

Checkbook Mgr(D)

M-SOFT

M-Flte(D) $89

ON-LINE

Frogger(D) $23
Jawbreaker(D) $20

PACIFIC COAST SOFT.
PCS(80 Col BD.WorOProc,

D. Base,Spreadsheet) CALL

Account PAC (C/D) ... $34
FilePAC(D) 530
Editor PAC (D) $39

Inquire PAC (D) $57
Happy Tutor Typng(D) 518

PROFESS. SOFTWARE

Wordpro 3 + /64 (D) ... $68

QUICK BROWN FOX

Prof.WordProc.(R) .

RAINBOW
Writers Assistant ..

Spreadsheet Assist.
File Assistant

SIRIUS

Blade/Blackpoodle(D) $27
Type Attack (D) $27

Repton (O) $27

Critical Mass (O) $27

Snake Byte (D) 523
Way Out (D) $27

Fast Eddie (D) $23

Turmoil (D) $23

Spider City (D) $27

Squish'Em(D) $23

Final Orbit (D) $27

Alpha Shield (D) $27

SKYLES ELEC. WORKS

Busicalc{C/D) $52

Busiwriter(D) $72

SPINNAKER

Snooper Troops 1 (D)

Facemaker(D) ....

Kindercomp(D) ....
Hey Diddle (D)

Most Amaz Thing (D)

SYNAPSE

Fort Apocalypse (C/D) 523

Survivor (C/O) $23

Drelbs(C/D) $23

Pharoh's Curse (C/D) .523

Protector II (D) $23

Morgal(D) $23

Shamus(D) $23

TAYLORMADE

Touch Typing Tutor

3.0 (D) $21

TIMEWORKS
Rbbrs/Lost Tomb (C/D) $21
Wall Street (C/D) $21

Money Manager (C/D) $21

Data Master (CD) $21
Dungeons ol Alg.
Dragons (C/D) $21

TOTL

Tent 2.6 . .. (C)$32(D)S34

LabeJ2.6 .. (C)$15(D)$17
TimeManager2.6(C) .524
Time Manager 2.6 (D) .527

Resrch Assist. 2.0 (C) . 524
Resrch Assist. 2.0 (D)

UMI

Motor Mania (C) ...

Renaissance(C) ...

VICTORY

Annlhllator(C/D) ...
Kongo Kong (C/O) ..,
Trek(C/D) $14

Adv. Pack #1 (C/D) ... $16

Adv. Pack #2 (C/D) ...$16
Grave Robbers (C/D) .. $13
ChomperMan(C/D) ..$18

$29
$23
$20
$20
$27

$27

520

$27

$16

$16

~ATARrf.@ 
SPECIALS 

Gemini 15X Printer .. . 
Axiom AT·1OO Printer (with interface 
Astra Double Densi ty Dual Drive 
Rana 1000 Dri ve .... 

.... . $399 
.. .. $229 

$469 
. ... $319 

. $245 

. $589 
.... $35 

CALL 
CALL 

81t-3 80 Column Board 
Mannesmann Talley 100L Printer 

600XL .. 
800XL .. 
1200XL .. . . . ... . . ... $409" 

"R,lIeel. $100 Alert Rebate 

Alari 400 Keyboard (In Home) 
Programmer Kit .. $48 Entertainer Kit 
Wico Joystick ... $23 Wlco Trackball 

... $64 

... $49 
1050 DRIVE 
1025 PAINTER 
1020 COLOR PTR 
1021 PRINTER 
1010 RECORDER 

.... $335 MICROBITS INFC .... $78 
. . $399 80 COLUMN 80 .... $249 

.. $219 TECHNICAL NOTES .. $25 *ASTRA 1620 
. $279 REAL TIME eLK .. .. $38 
. $72 810 DRIVE .. $419 

DRIVES 
ASTRA 162D .... $469 
RANA 1000 .. $295 
PERCOM 88·S1 .. . $298 
PERCOM 40-51 .. .. . $418 
P'ERCOM 40-52 .. $718 
PERCOM 44-51 ..... $510 
PERCOM (4-82 . $929 

MEMORIES 
48K RAM (INTEe) .... $95 
64K RAM (INTEC) .. . $119 
""AM (MOSAIC) . $109 
64' RAM (MOSAIC) . $1<5 
123K RAM DISK ... $299 
32' RAM (MOSAIC) .. $68 

DISK DRIVE SYSTEM 
MORE FOR YOUR MONEY 

DOUBLE OR SINGLE DENSITY 
TWO DRIVES 

SPECIAL ............ $469 

ATARI SOFTWARE Printers/Etc. ADVENTURE INT'L 
Adv. l ·12each(C) . $18 
Preppie (C/O).. .. . .. . $20 
Preppie II (C/D) .. .• $23 
Olskey (D) ..... .. ... $33 
Sea Dragon (ClD) . ... 523 

.PX 
Eastern Front (C/O) .. $23 
747 Land Sim. (C/D) .. $17 
Fig.Forth (C) ... $30 

ATARI INC. 
MlcrosollBasic II (A) . $62 
Mickey in Great 

Outdoors (c/D) . ... $38 
Paint (0) .. .... .. . . .. 530 
Speed Read ing (C) ... 554 
Olx (A) ..• ,... •• S30 
Dig Dug (R) ......... S30 
Alar l Writ er (R) ... . $68 
Donkey Kong (A) ... .. $30 
TlmeWlse(D) ....... $23 
Vls lcalc (D) . ....... 51 39 
Juggles House (C/O) . 522 
Juggles Rnbw (C/O) .. $22 
Pilot (Home) ... . . 555 
Galaxian ......... $30 
Oelender . . ... 530 
ET .. ... $34 
Microsoft 8aslc(0 ) .. $62 
Macro Ass. & Edit (D) . $62 
Assembler Editor (R) . $42 
8aslcCartrldge(R) ... 545 
Pac Man (R) . . .. S30 
Centipede (R) ....... S30 
Caverns 01 Mal s (D) .. $28 
Stat Raiders (A) . . .. . $30 
Conv. Lang. Ea. (C) . .. $42 
Muslc Composer (R) .. $31 
Super Breakout (R) ... 526 
My First Alphabet (0 ) . 526 
Prog. 2 & 3 (ea.)(C). . 521 
Word Processor (D) . 5102 
Pilot (Educ.) . . .. $92 
Touch Typ ing (C) . . .. 519 
Home File Mngr (0 ) • S36 

AUTOMATED SIMUL 
Helll lreWarr lor (CIO) . $27 
Kng Arthr's Heir (C/D) $20 
Invasion Orion (C/O) .. 517 
Temple 01 Aps. (CID) . 527 
SlarWarrlor(CIO) .... $27 
Dragon 'sEye (D) ..... 520 
Crush Crumble (CID) . 520 

AVALON HILL 
VC (O) .......... .. 51 7 
B· l Nuc. Bomber (C) .. 512 
Legionnai re eCI .. .... 523 

BRODERBUNO 
Sky Blazer (D) ....... 522 
Bank SI. Writet (0 ) ... $46 
A.E. (D) . . . . . . . . . • • 523 
Arcade Machine (D) .. $39 
Choplilter (D) . . 523 

CBS 
Mounlain Klng (R) ... 527 
Boulders & Bombs (RI 527 
Krazy (each) ...... .. S34 

CONTINENTAL SOFT. 
HomeAccounlant (O) $48 
Tax Advantage (D) •. . $39 

DATASOFT 
Texl Wizard (0) . . ... $65 
GraphlcMasler (O) . .. 527 
Micro Palnter(O) ..... $23 
Lisp Inlerpreter (0 ) ... $79 
Graphic! Gen.(D) . 517 
Basic Compiler (0 ) .. $65 
lauon (CID) .. ... ... 527 

DON'T ASK 
Sam(o) ... . ...... $39 
P.M. Animator(D) .... 523 
Telelarl (0 ) ..... . .... 527 

EDU·WARE 
Prisoner II (0) 527 
Spelling 8ee (D) .... $27 GEMINI10X .. $279 
Compu·Read (0) .. . .. $20 "ROWRITER $345 

SMITH TPI ... $488 
SILVER REED P . 5669 
aUME11140+ .... $1299 
OKI·OATA 

Compu·MathFr.(O) .. 527 GORILLA $199 
Compu·Math Dec. (D) . $27 CITOH 
EDUCATIONAL SOFT. Prowr iter ... 
Tricky Tutorial Prowrit er 11 

...... $345 
... $629 

... $1149 
. $1448 

1,2,3 or 4 (CID) ..... $15 Starwrller 
Tricky Tulorlal Prlntmasler Microllne 62A . $398 

5,6 or 7 (C/O) . .. 522 NEC 
INFOCOM 23 C 

Mlc roll ne 83A ...... S638 
Mic roline 84P ... 5958 

Suspended (0 ) .. $34 ~' 0 A· 
lork I, II or III (0) . .. $27 3530 

.... . 5409 

.... $1 375 
... $1579 

.. . . $1779 

.... $1 998 

Mic roli ne 92 ....... S488 
Mlcrollne 93 ... $858 

Starcross (0) . . . 527 3550 
Deadline (D) . 534 77 10Jii:iO· 

DIABLO 
620R ............ .. $939 

JV SOFTWARE 
Jrnyto Plnts(ClD) . . . $20 
Action Ouest (C/O) *. $20 
Ghost Encount. (CIO) . $20 
UK 
Lener Perlect (0) .. . S74 
Data Perlec t (D) ..... 574 
ON·LINE 
Ultima II (D) .. • S39 
Marauder (D) • . . $23 
Lunar Leeper(O) . .... $20 
Wlz & PrIncess (0 ) ... 522 
Frooger(CID) . $23 
Cross fi re (A) ........ 523 
OPTIMIZED SYSTEMS 
C<l5(0) ............ . 58 
Bug-65 (D) . .. .... ... 523 
Max-65 (D) .... $58 
Basic A + (D) . . . . $58 
ROKLAN 
Gorl (D) .... 527 
Gorl (R) . ... ..... .. . $30 
Wizard o f Wor (D) .... $27 
Wizard of Wor (A) ... S30 
SIRIUS 
Alpha Shield (A) .. ... $27 
Wavy Navy (0 ). . . .. $23 
Band it s (D) ... .. $23 
SPINNAKER 
Snooper Troop 1,2 (0).530 
Klndercomp (0 ) . 520 
Rhymes & Rlddles (D) $20 
Hey Diddle Diddle (D) . $20 
Srch Amzng Thngs (0 ) $27 
StoryMach lne (D) .... 523 
Face Maker (D) S23 
STRATEGIC SIM. 
Cosmic Balance (0) .. $27 
Cosmic Balance II (D) $27 
Tigers In Snow (CtD) .. $27 
BaUle 01 Shiloh (CtO) . 527 
Battle 01 Norm. (C/O) . 527 
Galactic Gladiator (0 ) $27 
Cytron Maslers (D) . • • $27 
SYNAPSE SOFTWARE 
File Mngr aoo + ... . . $65 
Protector II (D) $23 (R) $29 
Shamus . .. (0 ) 523 (A) 529 
ForI Apocalypse (CID) $23 
Shamus II (C/O) ...... 523 
Necromancer (CID) ... 523 
Pharoh's Curse (C/O) . 523 

630R ............. S1719 

MONITORS 
AMOEK 
COlor I ........ $289 
V300 .. . .... $139 
V300A ......... ... 5149 
Color II ......... . .. $449 

NEC 
GAN (JB1260) 
GRN (JB1201) 
Color Composite 
RG B Color . 

...... $115 
.. $155 

... $298 
. S598 

MODEMS 
HAY ES 
Smart modem ... $209 
Sm atl modem 1200 .. $498 
Mlcromodem II . . $259 

NOVATION 
J·Cat ... . .. $99 

~~l~i ~~~ ~I ........ : ;~;~ 

COMPUTERS 
UNLIMITED 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

OROER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

Ef:;'\~~ilt (714) 594-5204 
Submarine Comm. (R) $34 FOR TECHNICAL INFO, ORDER INQUIRIES, 
USA 
Atarl World (OJ .. . . $39 OR FOR CALIFORNIA ORDERS 
3-0 Sprg rphcs (C/O) . . 527 
MISCELLANEOUS 
Sargonll .. (C) 52O(D) 523 
Financial WiZard 10) .. $41 
Caslle Wollensle n (0) 520 
Masler Type (0) . ... .. 527 
Mill ionaire (D) • . ... . . $52 
AslrOChaSe(O) .. .. . . $22 
All Baba (D) . . ...... . 522 
Miner 204ger (R) ..... $34 
sammrSeaserp.(C) . 51 3 
Plnbal (D) ..... . . . .. $20 

Add $2.50 shipping per soltware (I(der in conllnenta l U.S. Add 55.00 
shipping per soUware order lor AK, HI. FPC·APO. Add 510.00 or 15t. 
(whichever is grUler) pel soltware order lor non· U.S. call lor cast 01 
h.Jrdware shipping . Calil . res loenlS 300 6'11% sales t.1J: . cashiers 
chec~s or money orders li lled wllh,n 24 hours lor ilems In stOCk. 
Personal checks lequire 4 weeks 10 clear . . MasterCard and Visa OK for 
software only within continental U.S., add 3% surcharge. Include tard 
no., expiration ISate and signalure. Due 10 our low prices. all sales are 
fi nal. All defective relurns muSl h.Jye a return authorizatiOn number. 
Please tall to DIltain one belCHe relurning goods lor replacement (I( 

rpl,. Prices & avaJlabltity subject 10 ch.Jnge. 

(:: CBM64 .... .. .... CALL 
1541 DISK DRIVE . $239 

1701 Color Monitor . $255 1530 RecGI'der .. $59 
1525 Printer ... $239 1600 Modem .. $59 
1520 Color ptr . . .. $169 1650 Auto Modem 589 
Card? (Inle) ... . .... $60 eMB 64 R.' Guide . . $18 

The Connection (lnle) .. $85 
MSO Disk OrNe ... $339 

light Pen . . . $29 
Cassene Inle ... . .. . . $29 
Card? Software . . . . . $16 PT145lot Board ...... $59 

64 SOFTWARE 64 
Multiplan 
Script 64 . 
Cal c Result Prof. 
Calc Resul t Easy 
The Home Accou ntant . 
Del phis Orac le. 
Word Pro 3 w ith Spell 

ACCESS SOFTWARE 
Neutral Zone (CIO) ... 526 
Sprite Master (C/O) . . $27 
AVALON HILL 
Nukewar(C) .. . . $12 
Planet Miners (C) . 512 
Androm. ConQuest (C) 514 
Midway Campaign (C) 512 
North Atl. Convoy (C) . 512 
Compo Sicks/Bnds (e ) 515 
Computer Football (C) 518 
Telengard (C) .. 516 
BATTERIES INCLUDED 
Paper Clip (D) . $85 
Delphis Oracle (o ) . 89 
BRODERBUND 
ChoplHter (A) . . ... 529 
Serpent ine(A) ....... 527 
Sealox (A) ..... .. ... $27 
David's Midn ight (D) .. 523 

COMMODORE 
Easy File (0 ) ...... .. 575 
Easy Finance (0 ) .... S38 
Easy Mal l (D) .. 538 
Easy Script (0 ) •.. ••• 575 
Easy Schedule (0) ... $59 
LOt;Io(A) . . 575 
Pllot(o) ............ $75 
Assembler (0 ) . . .... 538 
Music Machine (0) .. $25 
Music Composer (D) . 525 
Meza Music (D) .. . ... $75 
Video/Music Supt (D) S38 
Jupiter lander (A) . .. ~ 525 
Aadar Aat Aace (A) ... 525 
Sea Wort (A) . .. 525 
Klckman (A) ... 525 

COMM·DATA 
Pakacuda . (C) $14 (0 ) $18 
Escp. MCP . (C) 514 (D) 518 
Centropods (C) 514 (D) $18 

COMPUTEAMAT 
Arcade·Pak (C) . . . 518 
Educat ion·Pak (C) ... $18 

CREATIVE SOFTWARE 
Moondust I R) ....... $25 
Trashman R) ....... 525 
Save New York (R) ... 525 
Ast robll tz (R) ........ $25 
Household Fin. (0) ... $25 

DATA 20 
Video Pak eo ...... $139 
leo Video Pak . .. ... 5229 

EN·TECH 
Finance Calc 64 ..... 534 
Data Base 64 ... .... $56 
Invoice Ease 64 ... .. $56 
EPYX 
TempteofAPS (O) .. . 527 
Upper Reach. APS(O) $14 
Jumpman (0) . . $27 

HES 
HES Modem ..... . .. $59 
6502 Prof. Oev.Sys.(C) . $22 
Hesmon 64 (R) . . . .. . 527 
TurtleGraplcsll (R) .. $41 
Heswriler 64 (R) .. ... 532 
Grldrunner (R) . .. . .. 527 
Retroball (R) .. . .. . 527 

INFOCOM 
lork I, II or III (0) 
Deadllne(D) 
Starcross (0) 
JIN SAM 
Mlni.Jln l (R) 

.... $;27 

.... $35 

.... 527 

..... 575 

LITTLE WIZARD 
Pro.Mall.Llsl (C}S22 (01$25 
Stockmaster 

(I nventory) (C)S25(O)S28 
LOGISTIC 
Oalacafc 64 IC) 555 (0) S59 
Home Journa (0) . . .. 555 

MICROSPEC 

CALL 
577 

.$ 114 
SOB 
54S 
$S9 
S7S 

Payroll System (0) ... $73 
Inventory Pkg (0 ) ... $73 
General Ledger (0) ... $73 
Disk Data Mgr (0) ... $62 
Mail Lisl Mgr(O) . .. $41 
Checkbook Mgr (0) ... $39 
M·SOFT 
M·Flle (O) . 
ON·lINE 

..... $89 

Frogger (D) .• • $23 
Jawbreaker (O) . .. $20 
PACIFIC COAST SOFT. 
PCS (80 Col BO, woro Proc, 
O. Base.Spreadsheel) CALL 
Accounl PAC (C/O) ... $34 
File PAC (0) . . .... $30 
EdUor PAC (D) .... ... $39 
InQuire PAC (D) .... . . $57 
Happy Tulor Typng (0) $18 
PROFESS. SOFTWARE 
Wordpro 3 + -/64 (D) .•• $68 
QUICK BROWN FOX 
Prol.Word Proc. (R) ... $50 
RAINBOW 
Wrilers Assls\an\ .. .. $95 
Spreadsheet Assis t. .. 595 
File Assislanl ....... 595 
SIRIUS 
Blade/Blackpood le (0 ) 527 
Type AUack (D) ..•... $27 
Repton (D) . .. .. • •. . $27 
Critical Mass (0 ) ... . $27 
Snake Byle (D) .. .. $23 
Way Out (0) . •...... . $27 
Fast Eddie (D) . . $23 
Turmoil (0) . . . .... . $23 
Spider City (D) ...••. $27 
SQu lsh'Em (0) . $23 
Fina l Orbit (D) $27 
Alpha Shield (D) ... $27 
SKYLES ELEC. WORKS 
Busicalc (CID) ....... $52 
Busiwriter (D) ...... . $72 
SPINNAKER 
Snooper Troops 1 (D) . $29 
Facemaker (0) . . $23 
Klndercomp (0) •...•• $20 
Hey Diddle (D) ••...••. $20 
Mosl Amaz. Thing (D) . $27 
SYNAPSE 
Fort Apocalypse (C/O) $23 
Survivor (C/O) ....••• $23 
orelbs (C/D) . . . . . $23 
Pharoh's Curse (C/O) . $23 
Protector II (D) ..••..• $23 
Morgal (D) ..•..•• $23 
Shamus (D) ... $23 
TAYLORMADE 
Touch Typing Tutor 

3.0 (0) . . . $21 
TIMEWORKS 
AbbrsJLosl Tomb (C/O) $21 
Wall Streel (C/O) ..... 521 
Money Manager(C/D) 521 
Data Master (C/O) .... 521 
Dungeons 01 Aig. 

Dragons (C/O) ..... 521 
TOTL 
Te)(12.6 (C)$32 (0 )$34 
labeI 2.& . . (C) 51 5(D) 517 
Time Manager 2.6 (C) . 524 
Time Manaler 2.6 (D) . 527 
Aesrch Ass Sl. 2.0 (C) . 524 
Resrch Assist. 2.0 (0 ) . 527 
UMI 
MOlor Man ia (C) .. 520 
Renaissance (C) ... .. 527 
VICTORY 
Annlhllator(C/O) .... 516 
Kongo Kong (C/O) .... 516 
Trek (C/D) .. .. .. . .... 514 
Adv. Pack'l (C/O) . 516 
Adv. Pack 112 (C/O) ... 516 
Grave Robbers (CIO) .. 513 
Chomper Man (CID) .. 518 



Program 4: Tl Sound Shaper
100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

CALL CLEAR

CALL SCREEN*15)

PRINT TAEM7);"SHAPING TI SOUNDS

FOR T=l TO 6

PRINT

NEXT T

PRINT "CHOOSE:M

PRINT

PRINT

PRINT TAB(4);"1> SHAPED MUSICAL

NOTES-

PRINT

PRINT TAB(4);"2> ECHO"

PRINT

PRINT TAB<4);"3) QUIT"

PRINT

INPUT A*

IF (VAL <A*><1 ) + (VAL(A*) >3>THEN

250

ON VAL <At)GOTO 290,520,690

REM THIS PART PRODUCES "SHAPED

" MUSICAL NOTES

CALL CLEAR

CALL SCREEN*13)

PRINT TAB(3)j"* SHAPED MUSICAL

NOTES *"

FOR T=l TO 10

PRINT

NEXT T

PRINT "ENTER RISE AND FALL TIME

S -"

PRINT "USE VALUES GREATER THAN

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

ZERO";

PRINT

INPUT R,D

IF (R=0)+<D=0)THEN 380

FOR F=110 TO 880 STEP 30

FOR DB=30 TO 0 STEP -5/R

CALL SOUND(-10,F,DB)

NEXT DB

FOR DB=0 TO 30 STEP 5/D

CALL SOUND(-10,F,DB)

NEXT DB

FOR T=l TO 50

NEXT T

NEXT F

GOTO 100

REM THIS PART CREATES AN ECHO

EFFECT

CALL CLEAR

CALL SCREEN(14)

PRINT TAB(8);"t ECHO EFFECT *"

FOR T=l TO 12

PRINT

NEXT T

FOR F=l10 TO 880 STEP 30

FOR DB=1 TO 30

CALL SOUND(-10,F,DB)

FOR T=l TO 10

NEXT T

CALL SOUND<-10,990-F,DB>

FOR J=l TO 10

NEXT J

NEXT DB

NEXT F

GOTO 100

END

COMPUTER DISCOUNT
TOLL FREE 1-800-621-6131 FOR ORDERS
4251 W. Sahara Ave., Suite E Las Vegas, Nevada 89126

MONDAY THROUGH SATURDAY • 9 AM TO 6 PM

ATARI

lWOXl blwte S259

800X1 Coll

600XL Coll

1050 Disk Dfive 359

410 bwdtr 72

(30 Modem IM

8S0 Interfoce 199

1025 Piinlit 429

1027 Printer D/W 349

ATARI SOFTWARE

Assamblu Editor 5*2

Syn Assembler 39

hbao Assembler S Tart 69

Word Processor 102

Conversational Languages .... 42

Po£-Man 30

Centipede 30

Breakout M

SpocB Invaders 24

Computer Chess 16

Asteroids "

The Bookkeeper 10!

HARDWARE

C ttoh Prawriter S379

Nee. 8O23A 439

Banono fiinler 199

Invit. to Programming 1 20

Invil. lo Programming 783 ... Tl

Home file Manager 3s

Atari Speed Heading 54

Juggles Houu (D.C.) 22

Juggles Rainbow 22

Qix 30

Atari Writer 72

Visicolt 160

Oato Perfect 75

letter Perfect 105

Home Accountant 48

Elephant DlicVs 20

Donkey*Kong (new) 35

Big Dug 3D
Miner 2049 34

Castle Wolfenstein 22

Chopliher (d) 30

Seipentine (ct) 30

Apple Panic (d) 39

Arcade Machine (a] 39

Wizard & the Princess (d) . .".. 25

Ulysses 6 Golden FIm»(i!] 79

COMMODORE 64

Camm 64 S229

1541 D.D 249
1525 Printer 249

1701 Monitor 259

Vic 20 90

Oatasette 59

1600 Modem 85

HES Man 29

Paper Clip w/p 115

ColcHesult HO

Sysres (utility) 90

Renaissance 30

Frogoer 33

Jawbreaker 24

Ft Apocalypse 30

Pharaoh's Curse 30

Type Attack 30

3-1 Nuclear Bomber ....... 12

Midwoy Campaign 12

Telengord IB

David's Midnight Magic 29

Choplifier 30
Serpentine 28

Retro Ball 28

lurtle Graphics II 4S

He; Writei 35

Gfidmnner 28

Temple of Anshi

Jump Man

Zork 1,2,3 33

New Educational Programs

Purchases can be made by check, money order, C.O.D.
Carte Blanche-and Diners Club. 1 -702-367-2215

0*54 block busters

THE slot machine con

noisseur's only serious
choice! BANDIT Includes

both double progressive

and standard 5 pay-line

type slot machines (menu

selectable). Both slots
realistically simulate
the action and feel of the

real thing. With separate

status screen. 100%

machine code.
C-64DISK ... $17.25
C-64CASS . .. $15.99

KILLER PILLER
Can you save your or

chard from those awful

tree-eating caterpillars?

Better watch out (or their

devious offspring

those dreaded killer and
mutant moths!

KILLERPILLER shatters

the myth that a great ac

tion game has to be ex

pensive. Try it today!

1OOX machine code. 2

skill and 7 screen levels.

C-64DISK . . . $12.75

C-64CASS ... $ 9.99

Vic-20 versions avail

able See your dealer

or order direct.

Add $2.00

Shipping & Handling

Castle Software
P.O. Box 350

MewCastte. DE 19720 CALL: (302) 429-8565

152 COMPUTE! March 1984

Program 4: TI Sound Shaper 
100 CALL CLEAR 
110 CALL SC~EEN(1 5) 

ZERO"; 
370 PRINT 
380 I NPUT R, D 

1 20 PRINT TAB (7) ;" S HAPING TI SOUNDS 
390 IF ( R~0)+(D~0) THEN 3 B0 
400 FOR F~110 TO BB0 S TEP 30 
410 FO R DB ~30 TO 0 STEP -5 /R 
420 CALL SQUND( - 10, F , DB ) 130 FOR T ~ l TO 6 

140 PRINT 
1 50 NE XT T 
160 PRINT "CHOOSE." 
170 PRINT 
IB0 PRINT 

4 30 NE XT DB 
440 FOR DB~0 TO 30 STEP 5/0 
450 CALL SQUND(-10,F,DB } 
460 NE XT DB 

190 PRINT TAB(4);"1) SHAPED MUSICAL 
470 FOR T~l TO 50 
480 NEXT T 

NOTES" 
200 PRINT 

490 NEXT F 
500 GOTO 1 00 

2 10 PRINT TAB(4); "2) ECHO" 
220· PRI NT 

510 REM THIS PART CREATES AN ECHO 
EFFECT 

230 PRINT TAB (4); "3) QUIT" 
2 40 PRINT 

5 20 CALL CLEAR 
530 CALL SCREEN ( 14) 

250 INPUT AS 
260 IF (V AL ( A$ ) ( 1 )+(VA L (A$) }3 ) THE N 

2 5 0 

540 PRIN T TAB (B); '" ECHO EFFEC T ." 
550 FOR T = l TO 12 
560 PRINT 

270 ON VALCAS)GOTO 290,520,690 570 NEXT T 
2 B0 REM THIS PA RT PRODUCES "SHAPED 

" MUSICAL NOTES 
290 CALL CLEAR 

5 B0 FOR F~110 TO BB0 STEP 30 
590 FOR DB~l TO 30 

300 CALL SCREEN(13) 
600 CALL SOUND (- 10, F, DB) 
610 FOR T ~ l TO 10 

3 10 PRINT TAB(3);"' SHAPED MUSICAL 620 NE XT T 
NOTES *" 

320 FOR T~l TO 1 0 
330 PRINT 

630 CALL SOUND( - 10, 990- F,DB) 
640 FO R J~l TO 10 
650 NE XT J 

3 40 NE XT T 660 NE XT DB 
350 PR INT "E NT ER RISE AND FALL T IME 

S -" 
670 NEXT F 
6B0 GOTO 100 

3 60 PRINT "USE VALUES GREAT ER THAN 690 END 

COMPUTER DISCOUNT 
TOLL FREE 1·800·621·6131 FOR ORDERS 

4251 W. Sahara Ave. , Suite E Las Vegas , Nevada 89126 
MONDAY THROUGH SATURDAY. 9 AM TO 6 PM 

ATARI 
Ilooll . 
IOOIl 
6OO1l 
10SD Disk Orin .. 
410 beordel . 

Rebole sm 
(011 

(011 

359 
n 

130 Modtm ......... . 129 
199 1S<llnl.rfuce . 

1025 Plinll1 429 
1027 Prinlel O/ W . . 1-49 
ATARI SOFTWARE 
Ammbltf Editor . . . . . . S42 
Syn AS5lmbler . . . 39 
MoClo lnlmbler , Tul . 69 
Word Proce5S(1I • 102 
(onYlrnllional languages 42 
Pac.Man 30 
Centiptde . 30 
Illabul U 
SPOCl Inyaders 
(am puler {hess 
Astlloids 
lb. IooilHpel 
HARDWARE 

26 
26 
26 

102 

C. ltGh 'mriter S379 
Ntt. 10231 . . . m 
taaaaa Prinler . . . 199 

Inyit. I~ "G;',amming I . 
Inyil. 10 Pmgromming 2&3 
Home fill Monogl' .. 
Atoli SP"~ hoding 
Juggl.s HCll te (D,c.) 
Jugglu lainbow .. 
Qil •••••••••. 

Alali Writer . . 

20 
21 
Ji 
H 
22 
22 
30 
n 

Visicolc ............. 160 
0010 P,rfetl 7S 
len" Ptrf,ct IDS 
Homt Amunlanl n 
EI.,han! Oisnis 70 
DonhY' long (new) 35' 
Dig Dug 30 
ltlillfl 20049 . 3. 
(osd, Walf,nlltin 22 
Cilaplift.r let) 30 
Sirpenline (rt) 30 
~pl. Panic (4) 39 
Arcod. lII.och ine (If) . 39 
Wfrold ,rile Princus (d) . : .. 25 
liYIYI'GoI~.nfltettld) ... 29 
COMMODORE 64 
(omm It-( ••••••••. S229 
1>41 D.O. . . . ... 249 
1 m 'ri. ler . .. 249 

1101 Monitol . 
Vic 20 
Dotan"e . 
1600 Modem 
HES \100 .... 
'ap.r (lip w/ p 
(ale Inuit ... 
SYl1l5 lulility) .. 
bnail~an(e 

froggel . 
lawbreoker .. 
flo Apocalypse .. 
Pharooh's {Ulse 

Type -'Mack 
B-1 Nuclear IDlllber 
lllidwoy (ampoign 
T.lengard . 
[k,yid's /IIidnight MIlgic 
Chopliftll 
Serpentin. 
"Ira Boll 
Turtle Graphics II . 
lIu Wriler .... 
Gridrunf\t l 
lImple of -'pshai 
Jump /lion 
lark 1,2,3 

New Educational Programs 
Purchases can be made py check, money order, C.O .D. 

Carte Blanch8'and Diner. Club. 1-702-367·2215 

152 COMPUTEI March 1984 

259 
90 
59 

'5 
29 

\IS 
140 

90 
30 
33 
2' 
30 
30 
30 
12 
12 
\8 
29 
30 
2. 
2. 
'5 
35 
2. 
33 
33 
33 

NEwC-61 block busters 

THE 510t machine con· 
nolueur'a onlV serio us 
choiul BANDIT Includet; 
both double progTe .. lve 
and standard 5 pa~·lIne 
type alat machlne:a (menu 
selectable). Both alota 
reallstlcall~ s imulate 
the actlon and feel of the 
real thing. With separate 
s tatua acreen . 100% 
machine code. 
C-64D1SK . .. $17.25 
C - 64CASS .. . $15.99 

KILLER PILLER 
Can you save yow or· 
chard from thOM awful 
tree-eaUng caterpillars? 
Better watch out for their 
devious offspring ..... 
those dreaded killer and 
mutant moths' -

K~DUUER.hatten 
the myth that a great ac­
tlon glme haa to be ex' 
pensive. Try It toda~' 
100" machine code. 2 fi)~iiII~~~ 
aklll and 1 screen leve ls. 
C . 64 D1SK ... $12.15 
C-64CASS . .. $ 9.99 
Vlc - 20 veralona avail­
able .... See your dealer 
or order direct. 

Add 12.00 
Shipping & Handling 

Castle Software 
P.O. Bo. 350 

New ~tie. DE 19720 



INSIGHT: Atari
Bill Wilkinson

In this column, we continue the discussion offormatted

screen techniques.

PUT And GET And The Text Screen

This is another one of those "Did you know?"

tidbits. Did you know that when you use

GRAPHICS 0 from Atari BASIC you have auto

matically opened the screen for GETting and

PUTting via file number 6? It's true, and it is be

cause Atari BASIC does not check the mode

number for the GRAPHICS statement.

GRAPHICS 0 is thus exactly equivalent to:

OPEN #6,12+ 16,0, "S:"

So if you need to GET or PUT from or to the screen,

you can do it directly to file #6 without any further

ado.

Unfortunately, there are a few gotchas in

volved in using GET and PUT to the Atari Screen

graphics driver ("S:"), some of which you may

have seen before, so let's discuss them, as well as

ways around them.

The first problem is that if you use PUT #6

combined with POSITION statements or PRINT

statements, you will probably end up leaving

some inverse video spaces (white boxes) around

on the screen, as Program 1 illustrates. This is

because the screen graphics driver works almost

(but not quite) like the screen editor driver ("E:",

the normal channel #0 device which PRINT and

INPUT use). Unfortunately, "S:" can't seem to

handle its cursor properly, so it may be best to

avoid using PUT #6.

Program 1: Problems With PUT #6

10 GRAPHICS 0

20 POSITION 30*RND(0),

30 PUT #6,65+20*RND<0)

40 GOTO 20

'0*RND

How can we avoid PUT #6 if we have some

thing we need on the screen? Simple. Use PUT#0

(if you have BASIC XL or any other product which

allows PUT to file #0) or PRINT. If you use PRINT,

of course, you will have to use

PRINT CHR$(X);

in place of PUT #0,X. And why does outputting

to file #0 work where using #6 does not? Because

#0 is opened to "E:", and there are several subtle

differences between "E:" and "S:" where cursor

positioning and character I/O are concerned.

Unfortunately, while the problems with PUT

#6 are fairly easy to get around, the problems

with GET #6 must be dealt with directly. And

why can't we simply use GET #0 in place of #6

here, as we did with PUT? Because, when you

ask "E:" (channel #0) for a character, it waits until

the user actually types in an entire line—termi

nated by a RETURN character—before returning

anything at all to its caller (you are the caller via

BASIC in this case).

The whole reason for using GET #6 is to allow

ourselves to read individual characters from the

screen. We simply can't use GET #0 or anything

else which accesses "E:".

But this is putting the cart before the horse a

little. Before "fixing" the problem, let's illustrate

it with Program 2.

Program 2: Problems With GET #6
10

20

30

40

50

60

GRAPHICS 0

PRINT "ABCDEFGHIJKLMNOP"

FOR 1=2 TO 12

GET #6,CHAR

POSITION 20.20

FOR J=l TO 200

t a del ay 1oop

POSITION 1,0

PRINT CHAR

NEXT J : REM jus

70 NEXT I

I hope you actually stopped while reading to

try out that listing. Bizarre, isn't it? It seems that

you can't GET data from the screen without de

stroying it. Now, most of the articles which I have

seen which note this problem suggest that the

only safe fix is the following:

1. POSITION yourself on the character

you want.

2. GET the character to a variable.

3. POSITION yourself again to the same

location.

4. PRINT the character back onto the screen.

That fix will indeed work, but I would propose

that an alternate solution is to simply print a

"left arrow" (backspace) and then the character,

thus avoiding the extra POSITION statement. In

Program 2, we could simply add this line to fix
things up:

45 PRINT CHR$(30);CHR$<CHAR);

Now that you know how to properly PUT

and GET to the screen, you probably have a fair

idea of how I built my onscreen editor. It isn't too

hard to do anything you want to the GRAPHICS
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INSIGHT: Alari 
Bill Wilkinson 

In this column, we continue the discussion of formatted 
screen techniques . 

PUT And GET And The Text Screen 
This is another one of those "Did you know?" 
tidbits. Did you know that when you use 
GRAPHICS 0 from Atari BASIC you have auto­
matically opened the screen for GETting and 
PUTting via file number 6? It's true, and It IS be­
cause Atari BASIC does not check the mode 
number for the GRAPHICS statement. 

GRAPHICS 0 is thus exactly equivalent to: 
OPEN #6, 12 + 16,0, "S:" 

SO if you need to GET or PUT from or to· the screen, 
you can do it directly to file #6 without any further 
ado. 

Unfortunately, there are a few gotchas in­
volved in using GET and PUT to the Atari Screen 
graphics driver ("5:"), some of which you may 
have seen before, so let's discuss them, as well as 
ways around them. 

The first problem is that if you use PUT #6 
combined with POSITION statements or PRINT 
statements, you will probably. end up leaving 
some inverse video spaces (white boxes) around 
on the screen, as Program 1 illustrates. This is 
because the screen graphics driver works almost 
(but not quite) like the screen editor driver ("E:", 
the normal channel #0 device which PRINT and 
INPUT use) . Unfortunately, "5:" can't seem to 
handle its cursor properly, so it may be best to 
avoid using PUT #6. 

Program 1: Problems With PUT #6 
II1l GRAPHICS I1l 
20 POSITION 30*RN D( I1l),20*RND(0) 
30 PUT #6,65+2e*RND(0) 
40 GO TO 20 

How can we avoid PUT #6 if we have some­
thing we need on the screen? Simple. Use PUT#O 
(if you have BASIC XL or any other product which 
allows PUT to file #0) or PRINT. If you use PRINT, 
of course, you will have to use 

PRINT CHRS(X); 

in place of PUT #O,X. And why does outputting 
to file #0 work where using #6 does not? Because 
#0 is opened to "E:", and there are several subtle 
differences between "E:" and "5:" where cursor 

positioning and character VO are concerned. 
Unfortunately, while the problems WIth PUT 

#6 are fairly easy to get around, the problems 
with GET #6 must be dealt with directly. And 
why can't we simply use GET #0 in place of #6 
here as we did with PUT? Because, when you 
ask ';E:" (channel #0) for a character, it waits until 
the user actually types in an entire line-tefffil­
nated by a RETURN character-before returnI~g 
anything at all to its caller (you are the caller VIa 
BASIC in this case). 

The whole reason for using GET #6 is to allow 
ourselves to read individual characters from the 
screen. We simply can't use GET #0 or anything 
else which accesses "E:". 

But this is putting the cart before the horse a 
little . Before "fixing" the problem, le~'s illustra te 
it with Program 2. 

Program 2: Problems With GET #6 
10 GRAPHICS 0 
20 PRINT "ABCDEFGHIJKLMNOP" 
30 FOR 1=2 TO 1 2 : POSITION 1,0 
40 GE T ~6,CHAR 
50 POSITION 20.20 : PRI NT CHAR 
6e FOR J=l TO 2@0 : NEXT J : REM jus 

t a del ay loop 
70 NE XT I 

I hope you actually stopped while reading to 
try out that listing. Bizarre, isn't it? It seems that 
you can' t GET data from the screen without de­
stroying it. Now, most of the articles which I have 
seen which note this problem suggest that the 
only safe fix is the fo llowing: 

1. POSITION yourself on the character 
you want. 
2. GET the character to a variable. 
3. POSITION yourself again to the same 
location. 
4. PRINT the character back onto the screen. 

That fix will indeed work, but I would propose 
that an-alternate solution is to simply.print a 
" left arrow" (backspace) and then the character, 
thus avoiding the extra POSITION statement. In 
Program 2, we could simply add this line to fix 
things up: 

45 PRINT CHR$(30);CHRS(CHAR); 

Now that you know how to properly PUT 
and GET to the screen, you probably have a fair 
idea of how I built my onscreen editor. It isn' t too 
hard to do anything you want to the GRAPHICS 
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0 screen, once you get past the quirks in the

Atari OS.

Fettering Your NEXT

Probably every BASIC book you have ever seen

tells you to properly nest FOR/NEXT loops. Aside

from the neatness of it, there are some good and

practical reasons. Consider Program 3.

Program 3: Obviously Invalid Nesting
10 FOR 1=1 TO 6

20 FOR J=l TO 3

30 NEXT I

4 0 NEXT J

Very few of you would deliberately write a

BASIC program which looked like that. Even with

the indentation I have given it, it should be obvi

ous that something is wrong.

And, yet, it is fairly easy to write a program

which will look proper and yet have the effect of

that listing! Don't believe it? Try Program 4.

Program 4: A Subtle Problem

i00 REM Program task: Print all numb

ers from 1 to 9, in a nested loo

101

102

110

120

130

140

150

160

170

180

190

200

210

220

230

24 0

250

260

270

2S0

290

p f ash i on.

f 15 cr

REM great er

operat i on.

r more, don

REM Repeat

When t r < e -first sum o

is -found, cease the

When the sum is 10 o

* t print the result.

for the products of t

he same numbers in the same fash

i on .

print " I", "J", "SUM"

FOR 1=1 TO 9

FOR J=l TO 9

SUM = I+J

IF SUM > 14 THEN 200

IF SUM : 10 THEN 190

PRINT I,J,SUM

NEXT J

NEXT I

PRINT "I","J","PRODUCT"

FOR J=l TO 9

FOR 1=1 TO 9

PROD ■ I*J

IF PROD > 14 THEN 290

IF PROD > 10 THEN 230

PRINT J,I,PROD

NEXT I

NEXT J

END

Now this looks perfectly harmless, if some

what pointless, right? It looks like it should work

fine. Yet, if you will type it in and RUN it, you

will Bnd that line 280 will give you a NEXT WITH

OUT MATCHING FOR error the first time it is

reached. How? Surely line 210 is the FOR which

matches the NEXT of line 280.

The Interpreter's Dilemma
If Atari BASIC were a compiler language, it would

probably execute that program correctly. How

ever, since it is an interpreter, it must work within

the strictures of that mode. Interpreters, by their
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very nature, cannot easily keep a history of all

NEXT usages. It is enough that they remember

where the FOR statements are, so that when a

NEXT is encountered they can go back to the FOR

to execute the loop another rime.

Consider, then, the dilemma of the poor in

terpreter in the above program. In line 160, we

are asking it to bypass the end of the inner FOR

loop (since we know we are done with the previ

ous usage of it) and start the next iteration of the

outer loop (NEXT I). But wait. There is still a FOR

J on the runtime stack, yet we are executing a

NEXT I. What can we do?

Atari BASIC does what most modern "smart"

BASICs do. If it finds a loop variable NEXT which

does not match the last FOR on the stack, it pre

sumes that the user has jumped out of the inner

loop (as indeed we have here) since that is a com

mon occurrence. So BASIC looks backward in the

stack for a matching FOR. Eureka! It finds the

FOR I only one level down in the stack, without

any intervening GOSUBs, so its supposition seems

confirmed. All works well.

However, look at line 150, wherein we jump

out of all the loops. What have we left on the run

time stack now? Obviously, both a FOR I and a

FOR J. Well, no real problem. After all, we know

we jumped all the way out of the loop, don't we?

We don't. Why not? Because a BASIC interpreter

must presume that the BASIC programmer knows

what he or she is doing. It is, unfortunately, per

fectly legal to jump in and out of a loop in Atari

BASIC. It is, in fact, even legal to have more than

one NEXT for any given FOR.

So what can BASIC think when it gets to line

210 but that it is starting the inner FOR loop over

again? It leaves the FOR I in place (for all it knows,

the next statement it encounters might be a NEXT

I) and adds a new FOR J.

Disaster really strikes in line 220. Poor BASIC

is trying its best. Knowing that it is not uncommon

for BASIC programmers to jump out of loops or

to jump to the beginning of a loop to start it again,

BASIC almost has to presume that the FOR I of

line 220 is the beginning of a new outer loop. Be

sides, it already has a FOR I on its runtime stack.

How can it allow another?

Well, if this is the beginning of a new outer

loop, better throw away the old outer loop and

any of its inner loops. Say good-by to the old FOR

I and FOR J; we're ready for another outer loop

with a new FOR I. Right?

Wrong. But BASIC doesn't know about it

while it stays in the FOR I loop, since it encounters

no other FORs or NEXTs. In fact, the entire loop

executes nicely with no problems, and the FOR is

properly removed from the stack when the last

value of I is reached. Did you notice that the stack

is now empty?

o screen, once you get past the quirks in the 
Atari OS. 

FeHerlng Your NEXT 
Probably every BASIC book you have ever seen 
tells you to properly nest FORINEXT loops. Aside 
from the neatness of it, there are some good and 
practical reasons. Consider Program 3. 

Program 3: Obviously Invalid Nesting 
10 FOR 1= 1 TO 6 
20 FOR J = I TO 3 
30 NE XT I 
4QI NEXT J 

Very few of you would deliberately write a 
BASIC program which looked like that. Even with 
the indentation I have given it, it should be obvi­
ous that something is wrong. 

And, yet, it is fairly easy to write a program 
which will look proper and yet have the effect of 
that listing! Don' t believe it? Try Program 4. 

Program 4: A Subtle Problem 
1 00 REM Pr ogram tas k : Print all numb 

Ers from 1 to 9, in a n est ed 100 
p fa s h i on. When t he f ir s t su m 0 
f 1 5 or 

1 01 REM g reater 1 5 fo un d . cea se the 
oper a tion . Wh en the " sum is 1 0 0 

r more, don >t print the r esu l t. 
10 2 REM Rep eat for the p r oducts of t 

he same num be r s in the sa me f as h 
ion _ 

1 1 0 p rint "I","J" ~"SUM" 

120 FOR 1 = 1 TO 9 
130 FOR J=1 T O 9 
14 0 SUM = I+J 
15 0 IF S UM > 14 THEN 200 
160 IF SUM > 10 THEN 19 0 
17 @ PRINT l~ J,S UM 

180 NEXT J 
19 0 NE XT I 
2.10 PR 1 NT "I"," J" , " PRODUCT" 
21 0 FOR J = I TO 9 
220 FOR 1= 1 TO 9 
230 P ROD = I *J 
240 IF PRO D > 1 4 THEN 290 
2 50 IF PR OD > 1 0 THEN 28 0 
260 PR I NT J, I, PROD 
270 NEXT 1 
28 0 NEXT J 
290 END 

Now this looks perfectly harmless, if some­
what pointless, right? It looks like it should work 
fine . Yet, if you will type it in and RUN it, you 
will find that line 280 will give you a NEXT WITH­
OUT MATCHING FOR error the first time it is 
reached. How? Surely line 210 is the FOR which 
matches the NEXT of line 280. 

The Interpreter's Dilemma 
If Atari BASIC were a compiler language, it would 
probably execute that program correctly. How­
ever, since it is an interpreter, it must work within 
the strictures of that mode. Interpreters, by their 
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very nature, cannot easily keep a history of all 
NEXT usages. It is enough that they remember 
where the FOR statements are, so that when a 
NEXT is encountered they can go back to the FOR 
to execute the loop another time. 

Consider, then, the dilemma of the poor in­
terpreter m the above program. In line 160, we 
are asking it to bypass the end of the inner FOR 
loop (since we know we are done with the previ­
ous usage of It) and start the next iteration of the 
outer loop (NEXT I) . But wait. There is still a FOR 
J on the runtime stack, yet we are executing a 
NEXT I. What can we do? 

Atari BASIC does what most modem "smart" 
BASICs do. If it finds a loop variable NEXT which 
does not match the last FOR on the stack, it pre­
sumes that the user has jumped out of the inner 
loop (as indeed we have here) sinee that is a com­
mon occurrence. So BASIC looks backward in the 
stack for a matching FOR. Eureka! It finds the 
FOR I only one level down in the stack, without 
any mterverung GOSUBs, so its supposition seems 
confirmed. All works well. 

However, look at line 150, wherein we jump 
out of all the loops. What have we left on the run­
time stack now? Obviously, both a FOR I and a 
FOR J. Well, no real problem. After all, we know 
we jumped all the way out of the loop, don't we? 
We don' t. Why not? Because a BASIC interpreter 
must presume that the BASIC programmer knows 
what he or she is doing. It is, unfortunately, per­
fectly legal to jump in and out of a loop in Atari 
BASIC. It is, in fact, even legal to have more than 
one NEXT for any given FOR. 

So what can BASIC think when it gets to line 
210 but that it is starting the inner FOR loop over 
again? It leaves the FOR I in place (for all it knows, 
the next statement it encounters might be a NEXT 
I) and adds a new FOR J. 

Disaster really strikes in line 220. Poor BASIC 
is trying its best. Knowing that it is not uncommon 
for BASIC programmers to jump out of loops or 
to jump to the beginning of a loop to start it again, 
BASIC almost has to presume that the FOR I of 
line 220 is the beginning of a new outer· loop. Be­
sides, it already has a FOR I on its runtime stack. 
How can it allow another? 

Well, if this is the beginning of a new outer 
loop, better throwaway the old outer loop and 
any of its inner loops. Say good-by to the old FOR 
I and FOR J; we're ready for another outer loop 
with a new FOR I. Right? 

Wrong. But BASIC doesn' t know about it 
while it stays in the FOR I loop, since it encounters 
no other FORs or NEXTs. In fact, the entire loop 
executes nicely with no problems, and the FOR is 
properly removed from the stack when the last 
value of I is reached. Did you notice that the stack 
is now empty? 



Where did this NEXT J come from? FOR J

was an inner loop and was thrown away when

the outer loop was restarted.

The Fix In Atari BASIC
Actually, Atari BASIC is not a culprit here. Virtu

ally every BASIC will have this same problem

unless it makes a pre-pass through the user's pro

gram to detect possible inconsistencies (such as

jumping out of nested loops). In point of fact,

Atari BASIC is almost a good guy here. Recog

nizing that even with the best interpretation we

could do, we could not prevent users from writing

(or needing to write) structures such as I have

shown you, we designed a "fix" into Atari BASIC.

The fix takes the form of the POP statement.

POP simply removes the last level of the runtime

stack. In Program 4, the easiest fix is

150 IF SUM > 9 THEN POP : POP: GOTO 200

(and a similar fix is needed in line 240, of course).

Notice I said that was the easiest fix. POP is

usually not the best fix. Generally, you can write

good and properly structured programs, with

properly terminating FOR loops, without ever

resorting to such extreme measures as the POP

statement. Still, it is comforting to know that POP

is around. Personally, I tend to use it whenever

an error condition occurs and I want to get all

the way back out to (for example) the menu level

without leaving nasty GOSUBs or FORs on the

runtime stack.

A curiosity: Did you notice that if the nesting

in lines 200 through 290 is reversed (that is, if the

FOR I occurs before the FOR J), the program will

work correctly? Do you see why? Fundamentally,

because you are now doing what BASIC expected

you to do. Go try this example both ways on a

Commodore or Radio Shack or whatever com

puter. Does either method work? I'd be interested

in knowing.

If you ever get a NEXT WITHOUT MATCH

ING FOR error, look for this kind of structure in

your program. If you find it, you can fix it with

POP, but wouldn't it be nicer to write the program

correctly?

A footnote to all of that: Can you begin to get

an appreciation of what language designers must

contend with? It is not enough that a language do

what it is expected to do. A good language will

come halfway toward helping its users over the

rough spots.

Reading Object Code Files
Here's a loader for binary object files which

will place them in memory at the location they

were assembled for. The routine is written entirely

in Atari BASIC, so it is slow. Next month, we'll

present the same routine written in machine lan

guage, perhaps even in a version callable from a

BASIC program (just to speed things up).

Atari object files have a fixed and reasonable

format. The first two bytes of the file are always

$FF and $FF (255 and 255, in decimal). They serve

as a check that the file is indeed an object file. The

next two bytes are the starting address in memory

of the first (and perhaps only) "segment," while

the following two bytes are the ending address of

the segment. These header bytes are followed by

enough object bytes to fill up the memory from

the starting address through and including the

ending address.

If a file has multiple segments, each segment

may or may not (programmer's option) be pre

ceded by the same $FF and $FF bytes. Each seg

ment must always be headed by both a start and

an end address. Without further ado, then, the

loader program, Program 5.

Program 5: Load A Binary Object File

100

I 10

120

130

140

200

210

220

230

240

250

260

270

300

310

320

330

340

350

400

410

REM binary

DIM NAME*<3

PRINT "WHAT

INPUT NAME*

OPEN #1,4,0

REM get and

TRAP 400

GET #1,LDW

TRAP 40000

IF L0W=255

abject -file loader

0)

FILE TO LOAD ";

,NAME*

check header

-. GET #1 ,HIGH

AND HIGH=255 THEN GET

#1,LOW : GET #1,HIGH

START = LOW

GET tti^LOW

QUIT = LOW

REM read in

FOR ADDR =

GET #1,DYTE

+■ 256*HIGH

: GET 111,HIGH

+ 256*HIGH

a segment

START TO QUIT

POKE ADDR,BYTE

NEXT ADDR

GOTO 200 :

egment

REM trapped

o-f--f i le

CLOSE #1

REM try for another 5

to here, assume end-

Since I'm running out of time and space this

month, I will let the explanation of object file for

mat, above, serve for now as an explanation of

this program. I will warn you, however, that I

cheated a bit in line 240 to make the multiple seg

ment loading easier. The routine will try to load

anything into memory, whether or not it is truly a

binary object file. If your memory dies a violent

death (fixable only by turning power off and back

on), you tried to load something other than an

object file with this. Naughty.

Next month some notes on destination strings

in Atari BASIC. And maybe—just maybe—we'll

play around with Atari screen I/O a little more. ©

The Resource.
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Where did this NEXT J come from? FOR J 
was an inner loop and was thrown away when 
the outer loop was restarted. 

The Fix In Atari BASIC 
Actually, Atari BASIC is not a culprit here . Virtu­
ally every BASIC will have this same problem 
unless it makes a pre-pass through the user's pro­
gram to detect possible inconsistencies (such as 
jumping out of nested loops). In point of fact, 
Atari BASIC is almost a good guy here. Recog­
nizing that even with the best interpretation we 
could do, we could not prevent users from writing 
(or needing to write) structures such as I have 
shown you, we designed a " fix" into Atarl BASIC. 

The fix takes the form of the POP statement. 
POP simply removes the last level of the runtime 
stack. In Program 4, the easiest fix is 

150 IF SUM ) 9 THEN POP: POP : GOTO 200 

(and a similar fix is needed in line 240, of course). 
Notice I said that was the easiest fix. POP is 

usually not the best fix. Generally, you can write 
good and properly structured programs, with 
properly terminating FOR loops, without ever 
resorting to such extreme measures as the POP 
statement. Still, it is comforting to know that POP 
is around. Personally, I tend to use it whenever 
an error condition occurs and I want to get all 
the way back out to (for example) the menu level 
without leaving nasty GOSUBs or FORs on the 
runtime stack. 

A curiosity: Did you notice that if the nesting 
in lines 200 through 290 is reversed (tha t is, if the 
FOR I occurs bef{)re the FOR J), the program will 
work correctly? Do you see why? Fundamentally, 
because you are now doing what BASIC expected 
you to do. Go try this example both ways on a 
Commodore or Radio Shack or whatever com­
puter. Does either method work? I'd be interested 
in knowing. 

If you ever get a NEXT WITHOUT MA TCH­
ING FOR error, look for this kind of structure in 
your program. If you find it, you can fix it with 
POP, but wouldn't it be nicer to write the program 
correctly? 

A footnote to all of that: Can you begin to get 
an appreciation of what language designers must 
contend with? It is not enough that a language do 
what it is expected to do. A good language will 
come halfway toward helping its users over the 
rough spots. 

Reading Object Code Flies 
Here's a loader for binary object files which 
will place them in memory at the loca tion they 
were assembled for. The routine is written entirely 
in Atari BASIC, so it is slow. Next month, we'll 
present the same routine written in machine lan­
guage, perhaps even in a version callable from a 

BASIC program Gust to speed things up). 
Atari object files have a fixed and reasonable 

format . The first two bytes of the file are always 
$FF and $FF (255 and 255, in decimal) . They serve 
as a check that the file is indeed an object file. The 
next two bytes are the starting address in memory 
of the first (and perhaps only) "segment," while 
the following two bytes are the ending address of 
the segment. These header bytes are followed by 
enough object bytes to fill up the memory from 
the starting address through and including the 
ending address . 

If a file has multiple segments, each segment 
mayor may not (programmer's option) be pre­
ceded by the same $FF and $FF bytes. Each seg­
ment must always be headed by both a start and 
an end address. Without further ado, then, the 
loader program, Program 5. 

Program 5: Load A Binary Object File 
1 00 REM b i nar y object file loader 
II @ DIM NAME$( 3@) 
12@ PRI NT "WHAT F ILE TO LOAD "; 
1 3@ INPUT NAME$ 
14 0 OPEN #1,4, 0,NA MES 
200 REM get and check head e r 
21@ TRAP 4@e' 
220 GET #l ,L OW : GET ttl,HI GH 
23@ TRAP 4@ @@@ 
24@ IF LOW=255 AND HIGH =255 THEN GET 

#I,LOW : GET #I,HIGH 
250 START = LOW + 256lHIGH 
26@ GET #I,LOW : GET #I,HIGH 
27@ oUIT = LOW + 25 6*HIGH 
300 REM read in a segment 
3 1@ FOR ADDR = START TO QUIT 
320 GET #l,BYTE 
33@ POKE ADDR,BYTE 
3 4 @ NE XT ADDR 
350 GOTO 200 : REM tr y for another s 

egment 
400 REM trapped to here, assume end­

of-file 
41@ CLOSE #1 

Since I'm running out of time and space this 
month, I will let the explanation of object file for­
mat, above, serve for now as an explanation of 
this program. I will warn you, however, that I 
cheated a bit in line 240 to make the multiple seg­
ment loading easier. The routine will try to load 
anything into memory, whether or not it is truly a 
birtary object file. If your memory dies a violent 
death (fixable only by turning power off and back 
on), you tried to load something other than an 
object file with this . Naughty. 

Next month some notes on destination strings 
in Atarl BASIC. And maybe-just maybe-we'll 
play around with Atarl screen I/O a little more. 10 

COMPUTE! 
The Resource. 
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PROGRAMMING THE Tl
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File Processing

I've received quite a few letters wondering about

files on the TI-99/4A. Files on a computer can be

compared to those ordinary big, gray file drawers.

Each file is a drawer, and you can label your

drawers. Each record is one of the file folders inside

a drawer. On the computer your file cabinet can

be either a cassette or a diskette.

You can read about file processing in the

User's Reference Guide that comes with the com

puter (pages 11-118 to 11-136 for the TI-99/4A and

pages 144 to 162 for the TI-99/4), so I won't repeat

that information here. For some example pro

grams, you can refer to "Color Computer General-

Purpose Data Base" in COMPUTE! (May 1983).

If you prefer not to do your own program

ming, there are several business programs avail

able for the TI, as well as some command modules

which utilize file processing. Home Budget Man

agement keeps personal finance records. Personal

Record Keeping is a versatile module that helps

you set up your own files and records for a small

business.

A Spelling Drill

Let's get to an example. This "Spelling Quiz"

program presents a drill for spelling words. In

many schools, students are sent home with a list

of words each Monday with instructions to prac

tice, then a test is given on Friday. TI to the rescue!

Enter the spelling words and save them on cas

sette. Let the computer conduct the drill.

Line 100 DIMensions or reserves space for 30

spelling words on the list. If you have more words,

you can change this statement and lines 460-470

to handle more words. Lines 110-150 define

graphics characters, and line 1630 draws a smiling

face for a correct answer. Please feel free to add

your own graphics. Lines 160-310 print the main

menu screen of options. When you RUN the pro

gram, you have your choice of entering a new

word list, editing the existing list, loading a list of

previously saved words, saving the present list,

reviewing the complete word list, actually per

forming the quiz, or ending the program.
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The first time you RUN the program, you

would press 1 to enter a word list, edit the list if

necessary, then save the list on cassette for future

use. Lines 320-370 contain the procedure that

tells you when you try to access an empty list.

Enter The Number Of Words

When you enter a new word list, you are first

asked how many words it will contain. This

number, N, is unchanged throughout the program

and is necessary for saving N items and for per

forming the quiz for N words. Lines 490-530 ask

for the new words, and you type the words in

one at a time, pressing ENTER after each word.

When you have entered the right number of

words, the program returns to the main menu

screen.

The edit option is contained in lines 550-960.

The complete word list is printed, then you can

enter the word you want changed. Lines 640-660

compare the word you entered to the word list so

the word can be replaced. If you prefer to delete

the word, you can just press the ENTER key. Lines

730-770 adjust N and the positions of the other

words if you delete a word.

Lines 1070-1150 save the list of words. The

first time you use the program you would enter

the words, then save the list for future use.

The OPEN statement is the crux of a file proc

essing program. Line 1090 is OPEN #1:"CS1",IN-

TERNAL,OUTPUT,FIXED which readies device

number 1 (you can choose any number or even a

variable name that corresponds to a number)

labeled Cassette 1. The data file we create is for

OUTPUT—we will be filing information on the

tape. The format for this output is INTERNAL

(versus DISPLAY) and FIXED (versus VARI

ABLE). This means that the computer will save

the output in internal machine format rather than

printable ASCII format, and that each record is

FIXED at a certain length. Since I didn't specify a

length, the computer will assume FIXED 64, or a

record length of 64 characters.

PRO.GRAMMING IHE II 
C Regeno 

File Processing 
I've received quite a few letters wondering about 
files on the TI-99/4A . Files on a computer can be 
compared to those ordinary big, gray file drawers. 
Each file is a drawer, and you can label you r 
drawers. Each record is one of the file folders inside 
a drawer. On the computer your file cabinet can 
be either a cassette or a diskette. 

You can read about file processing in the 
User's Reference Guide that comes with the com­
puter (pages II-118 to II-136 for the TI-99/4A and 
pages 144 to 162 for the TI-99/4), so I won't repeat 
that information here. For some example pro­
grams, you can refer to "Color Computer General­
Purpose Data Base" in COMPUTE! (May 1983). 

If you prefer not to do your own program­
ming, there are severa l business programs avail­
able for the TI, as well as some command modules 
which utilize file processing. Home Budget Man­
agement keeps personal finance records. Personal 
Record Keeping is a versatile module that helps 
you set up your own files and records for a small 
business. 

A Spelling Drill 
Let's get to an example. This "Spelling Quiz" 
program presents a drill for spelling words. In 
many schools, students are sent home with a list 
of words each Monday with instructions to prac­
tice, then a test is given on Friday. TI to the rescue! 
Enter the spelling words and save them on cas­
sette. Let the computer conduct the drill. 

Line 100 DIMensions or reserves space for 30 
spelling words on the list. If you have more words, 
you can change this statement and lines 460-470 
to handle more words. Lines 110-150 define 
graphics characters, and line 1630 draws a smi ling 
face for a correct answer. Please feel free to add 
your own graphics . Lines 160-310 print the main 
menu screen of options. When you RUN the pro­
gram, you have your choice of entering a new 
word list, editing the existing list, loading a list of 
previously saved words, .saving the present list, 
reviewing the complete word list, actually per­
forming the quiz, or ending the program. 
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The first time you RUN the program, you 
would press 1 to en ter a word list, ed it the list if 
necessary, then save the list on cassette for future 
use. Lines 320-370 contain the procedure that 
tells you when you try to access an empty list. 

Enter The Number Of Words 
When you enter a new word list, you are first 
asked how many words it will contain. This 
number, N, is unchanged throughout the program 
and is necessary for saving N items and for per­
forming the quiz for N words. Lines 490-530 ask 
for the new words, and you type the words in 
one at a time, pressing ENTER after each word. 
When you have entered the right number of 
words, the program returns to the main menu 
screen. 

The edit option is contained in lines 550-960. 
The complete word list is printed, then you can 
enter the word you want changed. Lines 640-660 
compare the word you entered to the word list so 
the word can be replaced. If you prefer to delete 
the word, you can just press the ENTER key. Lines 
730-770 adjust N and the positions of the other 
words if you delete a word. 

Lines 1070-1150 save the list of words . The 
first time you use the program you would enter 
the words, then save the list for future use. 

The OPEN statement is the crux of a file proc­
essing program. Line 1090 is OPEN # l:"CS1", IN­
TERNAL,OUTPUT,FIXED which readies device 
number 1 (you can choose any number or even a 
variable name that corresponds to a number) 
labeled Cassette L The data file we create is for 
OUTPUT-we will be filing information on the 
tape. The format for this output is INTERNAL 
(versus DISPLAY) and FIXED (versus VARI­
ABLE). This means that the computer will save 
the output in internal machine format ra ther than 
printable ASCI1 format, and that each record is 
FIXED at a certain length . Since I didn' t specify a 
length, the computer will assume FIXED 64, or a 
record length of 64 characters. 
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Just about the best way to learn how

to program a computer is to sit down

with a patient friend who already knows

how, and ask questions while you ex

periment with the computer. Owners

of the popular Texas Instruments home

computer will find that C. Regena is

that kind of friend, and Programmers

Reference Guide to the T1-99/4A is that

kind of book.

Regena carefully explains every

BASIC command and function, and all

the techniques needed to program Tl

graphics, sound, and speech. It's hard

to think of a question that she doesn't

answer simply and clearly, with hints

about ways to write programs that do

exactly what you want.

The book also provides dozens

and dozens of programs, ranging from

very short examples to full-length

commercial-quality software. In effect,

readers can look over Regena's

shoulder as she goes through the pro

gramming process step by step, explaining what she's doing as

she goes along. Not to mention the fact that the finished pro

grams are valuable in their own right.

Even readers who are familiar with the computer will find

this book valuable as a reference, where they can look up infor

mation they need and find the answers to particular questions.

Above all, Programmer's Reference Guide to the TI-99/4A is a

book that lets readers use it however they like. You don't have to

start at page one and read through, following someone else's

plan for what you should learn first and what can wait until later.

Instead, you can explore this book from any point of view, to solve

almost any programming problem, and find the answer quickly

and easily.

C. Regena is COMPUTE! Magazine's regular columnist on

the TI-99/4A. She's an experienced and resourceful programmer.

Like most of her readers, she taught herself how to program, and
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Store The Program And Data Separately

To try this program, use one tape to store the

actual program, then place a blank tape in the

recorder to save this word list. This tape will be

called the data tape. If you have diskettes you

could call it a data diskette.

On the screen you will see cassette operating

instructions. The PRINT #1 statement is used to

put information on the tape, so line 1100 PRINT

#1:N writes the number of words N on the tape.

Lines 1110-1130 use PRINT #1 to record the words

on the tape. When the data is being recorded you

will hear a longer header tone, then a sort of dot-

dot-dot sound, a little different sound than a

regular program recording. CLOSE #1 closes

the file and gives you instructions to turn off

the recorder.

There are more efficient ways to save data

(by combining strings, for example), but I used

this method so it would be easier to understand.

As you program, you will probably want to econo

mize to save both memory and time.

The next time you run this program and want

to use a previously saved list of words, press op

tion 3, Load Previous List. Lines 970-1050 retrieve

the data. The OPEN statement tells the computer

what kind of information to expect. Line 990 OPEN

#2:"CS1",INTERNAL,INPUT,FIXED opens de

vice number 2—again, you can use any number

here. For clarity I used #1 to save the data and #2

for retrieving the data, but you could use the same

number for both processes. This statement

matches line 1090 in the format of the data saved.

Lines 1000-1030 are similar to the output lines.

First N is read as input (INPUT #2, or input from

device #2), then the words are read in. Line 1040

CLOSE #2 closes the file.

The Quiz Routine
Option 6 is to perform the spelling quiz. Lines

1250-1810 contain this procedure. The word list is

in the W$ array, but an identical array T$ is defined

for the quiz. A word is chosen in random order,

and is printed on the screen. The student reads

the word, then presses the ENTER key to erase it.

The student then must type the word and press

ENTER, If you prefer to have the word flash on

the screen for a certain length of time, you can

replace lines 1470-1480 with a delay loop or sound

delay such as

or

1470 FOR D = 1 TO 800

1480 NEXT D

1470 CALL SOUND(1000,9999,30)

1480 CALL SOUND(1,9999,30)

chosen again, but a word that is missed will

reappear later in the quiz.

F and FL are variables to keep track of words

that are spelled incorrectly. SC is the score and is

incremented only if the word is spelled correctly

the first try.

Next month I'll have programs that show an

easy way to set up a data file and print reports

from the file.

Spelling Quiz

1 00 DIM W* (30) , T* (30) ,Fl_< 30)

110 CALL CHAR(97,"071820404C8C808")

120 CALL CHAR'93,"E018040232310101"

130 CALL CHAR(99,"S0988C4740201B07"

140 CALL CHAR i100, "01 1 931E202041BE"

If the student spells the word correctly, a

smiling face is printed on the screen and TI plays

an arpeggio. Correctly spelled words will not be
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150

160

170

180

190

200

210

220

230

24 0

250

2 60

27 0

230

290

300

310

320

330

340

350

360

3 70

380

390

4 00

410

420

430

440

4 50

460

470

4 80

490

500

510

520

530

540

550

560

570

CALL

CALL

PRINT

* * " :

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

CALL

CALL

IF (K

CALL

0 N K -

1 160,

GOTO

PRINT

CALL

CALL

CALL

CALL

GOTO

PRINT

PRINT

CALL

INPUT

IF N =

I F N :-

P R I N T

COLOR(9,12,1)

CLEAR

TAB(5);"** SPE

: : :

"CHOOSE:"

" 1 ENTER NEW

"2 EDIT LIST"

"3 LOAD PREVI

LLING QUI2

WORD LIST"

OUS LIST"

"4 SAVE PRESENT

"5 SEE WORD L

"6 PERFORM QU

1ST"
T -? ll
1 J_

"7 END PROGRAM": :

SOUND(150,149V,

K E Y < & , K , S >

-'. 49) + <K =55) THEN

CLEAR

48 GOSUB 380,55

1250,1820

160

4 )

27 0

0,970,1060.

:"SORRY, NO WORDS IN LIST

SOUND(100,330.4

SOUND(100,262.4

SOUND ( 1000., 9999

SOUND(1,9999,30

160

" ** ENTER NEW

)

)

,30)

)

,*JORD ^IST *

: : "HOW MANY WORDS?"

SOUND(150,1497.

N

0 THEM 160

0 THEN 460

: "PLEASE ENTER

"GREATER THAN 7ER0."

GOTO

I F N <

PRINT

3 90

31 THEN 490

:"SORRY, THIS

ONLYHANDLE UP TO 3&

GOTO

PRINT

TIME.

FOR I

CALL

INPUT

NEXT

390

: : "ENTER WORD

" : : :

- 1 TO N

SOUND(150.1497.

W* ( I )

I

RETURN

CALL

PRINT

IF N=

CLEAR

"** EDIT LIST

0 THEN 3 20

4 )

A NUMBER":

PROGRAM CAN

WORDS."

5 ONE AT A

4)

* * " : ;

Store The Program And Data Separately 
To try this program, use one tape to store the 
actual program, then place a blank tape in the 
recorder to save this word list. This tape will be 
ca lled the data tape. If you have diskettes you 
could call it a data diskette. 

On the screen you will see cassette operating 
instructions. The PRINT #1 statement is used to 
put information on the tape, so line 1100 PRINT 
#1:N writes the number of words N on the tape. 
Lines 1110--1130 use PRINT #1 to record the words 
on the tape. When the data is being recorded yo u 
will hear a longer header tone, then a sort of dot­
dot-dot sound, a little different sound than a 
regular program recording . CLOSE #1 closes 
the fi le and gives you instructions to turn off 
the recorder. 

There are more efficient ways to save data 
(by combining strings, for example), but I used 
this method so it would be easier to understand. 
As you program, you will probably want to econo­
mize to save both memory and time. 

The next time you run this program and want 
to use a previously saved list of words, press op­
tion 3, Load Previous List. Lines 970--1050 retrieve 
the data. The OPEN s tatement tells the computer 
what kind of in formation to expect. Line 990 OPEN 
#2:"CSl",INTERNAL,INPUT,FIXED opens de­
vice number 2- again, you can use any number 
here. For clarity I used #1 to save the data and #2 
for retriev ing the data, but you could use the same 
number for both processes. This sta tement 
matches line 1090 in the format of the data saved. 
Lines 1000--1030 are similar to the output lines . 
First N is read as input (INPUT #2, or input from 
device #2), then the wo rds are read in . Line 1040 
CLOSE #2 closes the file. 

The Quiz Routine 
Option 6 is to perform the spelling qu iz. Lines 
1250--1810 contain this procedure. The word lis t is 
in the W$ array, but an identical array T$ is defined 
for the quiz. A word is chosen in random order, 
and is printed on the screen. The student reads 
the word, then presses the ENTER key to erase it . 
The student then must type the word and press 
ENTER. If you prefer to have the word flash on 
the screen for a certain length of time, you can 
replace lines 1470--1480 with a delay loop or sound 
delay such as 

or 

1470 FOR 0=1 TO 800 
1480 NEXT 0 

1470 CALL SOUNO(1000,9999,30) 
1480 CALL SOUN0(1 ,9999,30) 

If the student spells the word correctly, a 
smiling face is printed on the screen and TI plays 
an arpeggio. Correctly spelled words will not be 
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chosen aga in , but a word that is missed will 
reappear later in the quiz . 

F and FL are variables to keep track of words 
that are spelled incorrectly. SC is the score and is 
incremented only if the word is spelled correctly 
the firs t try. 

Next month I'll have programs that show an 
easy way to set up a data file and print reports 
from the file . 
Spelling Quiz 
H I , I D IM W$ (30) . T$ (3el) . F L (3.1) 
11 0 C ALL C HAR (97 ," 07 1820 4 0 4 CB C808" ) 
120 C ALL CHAR (9 8 ,"E 01 80 40 2323 1 0 10 1 " 

1 3 0 CA LL CH AR(99 ~" 80988C 4 7 4 0 2 0 1 807 " 
) 

14 0 CALL C H AR ( ! (2I !!I , " 0 119 3 1 E2!!12!!14 1 8 E " 
) 

150 CALL C OL OR ( 9, 1 2 , 1) 
160 CALL CLEAR 
1 7 0 P R INT T ABC S) ;"** S PE L LIN G QU IZ 

* *" , 
180 
1 gel 
2(210 

2 1 e'l 

P RI N T 
PR IN T 
P R INT 
PRINT 

"C HOOSE , " 
: " I E NTER 
: " 2 ED IT 
: "3 L OAD 

NEW WORD LIS T " 
LI ST " 
PR EVIO US LI ST" 

22 0 
23 !,!1 
2 4 f{1 

250 

PRINT : " 4 S AVE PR ESENT L I S T " 
P RINT : " 5 S E E ,lO RD LI S T " 
P RIN T : " 6 P ERFOR M QUIZ" 
PRINT : " 7 E ND P ROGRA M" : 

26 0 C ALL SO UN D (1 50 .14 97 ,4 ) 
2 70 CALL KE Y(0 ,K , S) 
2 8 0 I F (K ( 4 9)+(K ) 55 ) THEN 270 
29,1 CALL CL E AR 
300 ON K- 48 GO S U B 380 , 550 . 970 .1 060 ~ 

116 0 ,1 2 5 121, 1 8212' 
3 1 0 GOTO 1 60 
32 0 PRINT : "SOR RY , NO WORD S IN L I ST 

330 C AL L S OUND ( 1 00 , 33 0 . 4) 
3 40 CALL SO U N D ( 1 0 0~ 262 ~4 ) 

35 0 C AL L S OUND(1 000,999 9: 30) 
3 6 0 C ALL SOUND ( 1,9 99 9 ,3QI} 
.37~1 GOTO 1 6121 
3 80 P R INT "*. E NTE R NEW WORD LIS T * 

* " 
390 P R IN T : : " HO W f'l A N Y WORDS? " 
4 (21121 C ALL SOU N D ( 1 51!' , 14 97, 4 ) 
410 INPUT N 
420 IF N= 0 THEN 160 
4 3 0 IF N ) 0 THE N 46 0 
44 0 P RIN T : "PL EA SE E NTE R A NUMB E R": 

"GREA TE R THAN 7 ERO . " 
45QI GO TO 3Q@ 

46 0 IF N<3 1 THEN 4 9 0 
47 0 PRINT : " S ORRY, TliIS P ROGRAM CAN 

ONLY ~I ANDLE UP TO 3 0 WORD S ." 
48 0 GOT O 3 9 0 
49 121 PR I NT : : " EN T ER t-JQR DS ONE AT A 

TH1E .": 
5QI 0 FOR 1 = 1 TO N 
510 CA LL SDU NO( 15 0 ,1497 .4 ) 
520 I NPU T toJ$ ( 1 ) 
53QI NEXT I 
5 4 0 RE TU RN 
550 CAL L CLEAR 
~60 PRINT ".* EDIT LIST .1" : 

570 IF N=0 THEN 32 0 



530

590

6 00

610

620

630

640

650

660

670

630

700

7 10

7 20

7 3 0

750

760

770

7 8 0

790

8 0 0

3 10

8 2 0

330

840

850

86 0

8 70

SS0

S90

9 0 0

910

9 20

930

940

950

960

970

9 80

990

FDR 1=1 TG N

PRINT W$(I),

NEXT I

PRINT : ;"CHANGE WHICH WORD?"

CALL SOUND'; 150. 1497,4)

INPUT E %

FDR 1=1 TO N

IF E* =W$U)THEN 710

NEXT I

PRINT :"THAT WORD IS NOT IN LIS

CALL SOUND < ISM., 330, 4>

CALL SOUND Cl00 f262,A >

GOTO 780

PRINT :"ENTER NEW WORD OR":"PRE

3S <ENTER> TO DELETE" : :

INPUT W*

IF W* ( I )

FOR 3 = 1

W* < J ) =W *

N EXT J

N=N-1

PRINT :

PRINT "1

PRINT 1:2

PRINT "3

CALL KEY

IF K=49

T F k:" = ■=. 1

i I )

<>"" THEN

r o n -1

■: j +1 >

: "PRESS: "

EDIT MORE WORDS"

SEE CURRENT WORD LIST"

RETURN "10 MENU SCREEN"

i 0 , K , S )

THEN 550

THEN 160

S 2 0IF K<>50 THEN

CALL CLEAR

IF N=0 THEN 320

FOR 1=1 TO N

PRINT W$< I > ,

NEXT I

PRINT : : "PRESS: "

PRINT "1 EDIT A WORD"

PRINT "2 RETURN TD MENU SCREEN"

CALL KEY(0.K.S)

IF K = 49 THEN 610

IF K=50 THEN 160 ELSE 940

PRINT "#* LOADING PREVIOUS LIST

** "

PRINT : :"INSERT DATA CASSETTE.

OPEN #2: "CS1 " , INTERNAL. INPUT

IXED

INPUT #2:N

FOR 1=1 TO N

INPUT #2:W*iP

NEXT I

CLOSE #2

RETURN

CALL CLEAR

PRINT "** SAVING LIST ##»

IF N=0 THEN 320

OPEN #1:"CS1".INTERNAL.OUTPU'

FIXED

PRINT #1 ? N

FDR 1=1 TG N

PRINT #1 : W* < I )

NEXT !

CLOSE #1

RETURN

PRINT "* * WORD LIST $*': ;

IF N=0 THEN 320

FDR 1=1 TD N

PRINT W4 CD,

NEXT I

PRINT : :"PRES

TINUE.";

122 0 CALL f(EY'0,K«3

1

1

1

1

1

1

1

1

1

1

J

1

1

1

1

1

■f

1

1

1

i

0

0

0

0

00

10

20

30

040

050

060

08 0

0 9 0

1

1

1

1

1

1

1

1

1

1

2

00

10

20

30

40

50

60

70

80

90

0 0

10 enter:; to con

1230

12 4 0

1250

12 6 0

1270

1280

1290

1300

13 10

1 320

1 330

1340

13 50

1360

137 0

1380

1390

14 00

14 10

1 4 20

1430

14 4 0

1450

1460

14 7 0

14 80

i490

1500

1510

1520

1530

1540

1550

1560

1 57 0

I5S0

1 59 0

1600

16 10

16 20

1630

1640

1650

1660

16 7 0

1630

1690

1700

17 10

1 7 20

1730

17 4 0

17 50

17 60

17 7 0

1730

1 790

180 0

1810

18 20

1830

1840

1850

1860

1370

18 80

18 9 0

IF K<>13

RETURN

CALL CLEAR

IF N=0 THEN

FOR 1=1 TO N

T* (I)=W* <I I

FL ( I "> =0

ne>:t i

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

THEN 12 20

YOU WILL SEE A WORD."

"PRESS <: ENTER >. "

"WHEN "HE WORD CLEARS."

"SPEi_L THE WORD THEN"

"PRESS ■- ENTER!; . "

: :"PRESS ANY KEY TO S

TART."

CALL KE Y <0, K, S)

IF S<1 THEN 1370

SC=0

FOR 1=1 TG N

CALL CLEAR

F=0

RANDOMIZE

R= INT (N*RNDM )

IF T* (R) =" " THEN 1440

PRINT T$(ft): : :

CALL KEY (0,K.S>

IF KO13 THEN 1470

CALL CLEAR

INPUT Xi

IF X*=T4(R)THEN 1630

CALL SOUND < 100,330.2)

CALL SOUND £ 100,2fc2.2)

FL(R)=l

F = F+1

IF F=2 THEN 1590

PRINT : :"TRY AGAIN."

GOTO 1490

PRINT : :"THE CORRECT SPELLING

IS: " : T 5 (R)

PRINT : :"PRESS <ENTER> TO CON

TINUE."

CALL KEY (0,K,S)

IF K=13 THEN 14 10 ELSE 1613

PRINT TAB < 10) : i;ab" : TAB ( 10) ; "cd

CALL

CALL

CALL

CALL

IF F '■■

T* <R J

IF FL

sc=sc

NEXT

CALL

PRINT

PRINT

CTLY"

PRINT

PRINT

CALL

IF K =

I F K <

RETUR

PRINT

PRINT

PRINT

CALL

IF K=

IF K<

CALL

END

SOUND(100,262,2>

SOUND(100,330.2)

SOUND(100,392.2)

SOUND i 15fi:, 524, 2!

0 THEN 14 10

(R)>0 THEN 1720

+ 1

I

CLEAR

'■OUT OF" : N; "WORDS, "

:"YOU SPELLED";SC:"CORRE

;"ON THE FIRST TRY."

: : :"TRY AGAIN? (Y/N)"

KEY(0. K,S)

39 THEN 1250

>78 THEN 3 780

N

"PRESS:"

: " 1 SAVE WORD LIST"

: "2 END PROGRAM"

KE-Y(05K,S)

49 THEN 106«

>50 THEN 1850

CLEAR

©
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58J21 FOR 1 =1 TO N 
59QI PR IN T l.ol$ ~ I ) ~ 

6.' " NEXT J 
6 10 PRINT : : "CHANGE ,IHICH 'JORD~' " 

62£1 CALL SOUND (15 £1 ~ 1497.4 ) 
63121 INPUT E $ 
6 4 0 FOR 1=1 TO N 
650 IF E$=l.oIS(])THEN 7 1 0 
66 (1 N~ X T 

670 PRINT : "THAT WORD IS NOT IN L IS 
T . •• 

680 CA LL SOUND ( 100~330 , 4 ) 

690 CALL SOUND(100 ~ 262,[ ) 

1 III !'.!I GOTO 7S!!1 
710 PRINT : "E NTER NEW WORD OR ": "PRE 

SS ( E NTER ) TO DELET E" : 
72121 I NPUT 1.01$ (I) 

73!21 IF 1.0,1$ (r t.~ >"" THEN 78m 
7 40' FOR J=I ro N- l 
7 50 WS(J ) = W$ ( J+l ) 
76.' NEXT J 
770 N=N-l 
780 PRINT :"PRESS :" 
790 PRINT "1 EDIT MORE WOR DS " 
800 PRIN T " 2 SEE CURREN l WO RD LI S T" 
81 0 PRINT " 3 RE TURN 10 MEN U S CREEN" 
820 CA L L K ~Y ( 0, K , S ) 

830 IF ~ : =49 THEN 550 
840 IF K=51 THEN 1 60 
850 IF K<> 50 T HEN 820 
86 0 CA LL CLE AR 
B70 IF N=0 THEN 320 
B8?:! FOR 1 =1 T O N 
89(1:1 PRI t~ T W$ (I) ~ 

9"' <" NEX T I 
910 PRINT : " PR E SS : ·' 
920 PR I NT " I EDI T A WOR D" 
930 PRINT " 2 RETURN T O MENU SCREE N" 
940 C AL L KEY ( 0 , K , S) 
950 IF K= 49 THEN 610 
960 IF K=50 THEN 160 ELSE 9 4 0 
97 0 PRINT "t* LOADING P REV I OIJ8 LIST 

tt" 
98.' PR I NT : "INSERT DATA CASSETTE . 

" . 
990 OPEN :H 2 : " CS !" ~ INTERNAL~ INP UT ,F 

IXED 
1000 IN PUT # 2 : N 
1 0 1 0 FOR 1=1 TO N 
10 20 IN P UT # 2 : W$( I ' 
1 t.'!130 NEXT I 
1 ~'40 CLOSE jj~ 

1 !!I5QI RETURN 
106", CALL CLEAR 
1070 PRINT "** SAV IN G LIST tt" 
108 0 IF N=0 THEN 320 
1090 OPEN #l :" C S l " ~INTERNAL.OU T P U T. 

FIXED 
1 10Q' PRINT #1:N 
111~1 FO R 1=1 T O ~ 

112 0 PRINT #!:W$ (!) 
1 1 3 ,,1 NE XT I 

11 4Q' CL OS E " 1 
1 1 5'" RETURN 
1 160 PR I NT "** WORD LIST ~l " 
1170 IF N=0 THEN 320 
1180 FOR 1=1 TO N 
119 . ' PR INT W$(I), 
1 212IQI NEXT I 
12 1121 PRINT: : "P(;' ESS < EN T ER > TO CON 

T INUE. ": 
1220 CALL KE Y(0 , K,S) 

1 230 IF K<> 13 T HEN 1 220 
1 240 RETURN 
1 25.' CALL CLE AR 
1 260 IF N=0 THEN 320 
1 270 FOR 1=1 TO I ~ 

1 280 TS(I } =WS(1 
129 v.' FL{I)= 0 
13(1:10 NE ):T 1 
1 3 10 PRINT " fO U WIL L SE E A WORD." 
1320 PRINT : " PRESS ( ENTER } ." 
1330 PRINT : "WHE N 7HE WO RD CLEARS~" 

1340 PRINT :" SPE~L THE WORD lHEN " 
135QI PR IN T ~" PRESS <: ENT ER ) ." 
1 360 PRINT : ··PR ESS ANY KEY TO S 

TART." 
1 37121 CA LL KEY(0.K~S) 
1 380 IF S< 1 THEN 1370 
1 3 9 ", SC='" 
14"'''' FOR 1= 1 T O N 
141 Q' CALL CLEAR 
142121 F=0 
143,,) RANDOM I IE 
1440 R=INT(N*RND+l ) 
14 50 IF TS ( R ) =" " THEN 144 0 
1460 PRINT T$(R) : 
1470 CALL KEY (0~K , S ) 

1480 I F K(> 13 THEN 1470 
1490 CALL CLEAR 
15 !2H:1 I NPUT X S 
151 0 IF XS=T$(R)THEN 163 0 
1 520 CA LL SDUND(100,330 . 2) 
15 3 0 CAL L. SDUND{ 1 00 : 262 . 2 ) 
1 5 4 t.'!1 FLCR) =1 
155 f.!J F=F+] 
1560 IF F=2 THEN 1590 
1 57e; PRINT: : "T RV AGAIN . II 

1 5Se! GOTO 149121 
1 59.' PRINT: : " THE CORREC T S P ELL ING 

IS:" : T$ ( R ) 
16.'", PRINT: : '·PRE SS <ENTER > TO CON 

TINUE . " 
1610 CALL KEY IB ,K,S) 
1620 IF K= 13 THEN 141 0 ELSE 16 1 0 
1630 P R INT TAB(101: "ab " : T AB(10 ) ;" c d 

" : 

16 40 CALL SQUND ( 100,262. 2) 
1650 CALL SOtJ ND ( 1 00 . 330~2) 

1660 CALL SOU ND( 100.392,2) 
1 670 CALL SOUND(15 0 ~524. 2} 

1 680 IF F )0 THEN 141 0 
16 9121 T$ (R}="" 
170121 IF FL( R) ::0 THEN 17 ~ (cj 

171QJ SC=SC -I-l 
172e! NE XT I 
1 73QI CALL CLEAF< 
174"' P R INT "OUT OF"; N; " "ORD S, " 
1 750 PRINT :"YOU S PELL ED ";S C ~ " CO RRE 

CTLY " 
1 760 PRINT : " ON THE FIRS T TRY . " 
17 7121 P R INT : "T RY AGf..,;l N? (Y/N) " 
178,,1 C ALL K E y ( el : I< ~_ S } 

1 790 IF K=89 THE N 1250 
1800 IF K() 78 THEN 1780 
181'" RETURN 
1820 PRINT "PR ESS : " 
1830 PRINT :"1 SAVE WORD LIST" 
1840 PRIN T :" 2 END PROGRAM" 
1850 CALL KEY(0 ~ K ~S) 

1860 IF K=4~ THEN 1060 
1870 IF K<> 50 THEN 1850 
188., CALL CLEAR 
189';!! END 
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COMMODORE

Floating Subroutines
Louis F Sander

Here is a subroutine that lets you automatically combine

BASIC and machine language. It's easy, flexible, and

inventive. Forall VIC, 64, and all PETs except Original

ROM models.

It's often desirable to include one or more machine

language (ML) subroutines in your Commodore

BASIC program, especially when the program

must be optimized for speed. There are several

ways of combining the BASIC and ML, each

having its own advantages and disadvantages.

The method described here puts your ML in a

protected area at the end of the BASIC program,

where it will automatically SAVE and LOAD along

with the BASIC. Other ways of doing the same

thing have one huge disadvantage—after the ML

is in place, the BASIC program cannot be changed

in any way, ever. This method overcomes that

drawback, letting you make any number of sub

sequent changes to the BASIC program.

Our new technique requires your ML to be

completely relocatable. That is, it requires that

your ML will work properly at any place in mem

ory, so long as the proper entry point is used. In

some cases this restriction will keep you from

using the new technique, but this may not happen

often. Many, if not most, useful ML subroutines

are completely relocatable, or can be made so.

Reserving Space

As a BASIC program runs, the operating system

keeps track of certain important addresses by

storing them in zero page locations called pointers.

One of these is the Start Of Variables (SOV)

pointer, which normally holds an address one

byte higher than the end of whatever BASIC pro

gram is in memory. If that program changes size,

the SOV pointer keeps track of its end +1, so the

computer knows where to store its variables with

out writing over the program. By altering the SOV

pointer to make it point artificially high in mem

ory, we can reserve space for ML between the

end of BASIC and the newly redefined Start Of

Variables.

160 COMPUTE! MarcM984

When we put our ML program into the re

served space, it is effectively made a part of our

BASIC program, and there are several accom

panying benefits. Since it's part of the BASIC pro

gram, the computer will never overwrite it unless

told to. Since it lies above the end of program

marker (three zeros at the very end of a BASIC

program), the computer won't try to relink it when

BASIC lines are changed. And when the BASIC

program is SAVEd, the ML will go right along

with it, because the computer automatically saves

everything from the Start Of BASIC to the Start

Of Variables.

The trouble comes when we change the

BASIC program—as the real BASIC program's

end moves up or down in memory, our ML moves

with it. If our ML program is completely relocat

able, it runs the same in any part of memory, so

moving it doesn't matter, as far as proper execu

tion goes. What does matter is that our ML's entry

point is then no longer known, so we can't tell

what number to put in our SYS statement.

If we could find the first byte of the relocated

ML, we could adjust our SYS statement accord

ingly, and everything would be fine. Fortunately,

BASIC has a pointer which makes the ML easy to

find; the pointer in question always holds the

address of the first byte in whatever BASIC line is

currently being executed. If our BASIC program's

final line adds its own length to the address in

that pointer, and stores the result in a variable,

the variable holds the address of the first byte of

our ML. Once we execute this line, say as a sub

routine, the BASIC program knows where the

ML is, and can easily make the proper SYS calls.

Setting If Up

To use the new technique, you add the ML finder

line as the last line in your main BASIC program,

then change the SOV pointer so it points above

the highest byte you want to reserve for ML.

Finally, you execute a CLR (not CLEAR SCREEN,

the other one), which corrects some other pointers.

A short BASIC subroutine can make these

things automatic and foolproof. You append it to

COMMODORE 
Floating Subroutines 

Louis F. Sander 

Here is a subroutine that lets you automatically combine 
BASIC and machine language. It's easy, flexible, and 
inventive. For all VIC, 64, and all PETs except Original 
ROM models. 

It's often desirable to include one or more machine 
language (ML) subroutines in your Commodore 
BASIC program, especially when the program 
must be optimized for speed. There are several 
ways of combining the BASIC and ML, each 
having its own advantages and disadvantages . 
The method described here puts your ML in a 
protected area at the end of the BASIC program, 
where it will automatically SAVE and LOAD along 
with the BASIC Other ways of doing the same 
thing have one huge disadvantage-after the ML 
is in place, the BASIC program cannot be changed 
in any way, ever. This method overcomes that 
drawback, letting you make any number of sub­
sequent changes to the BASIC program. 

Our new technique requires your ML to be 
completely relocatable. Tha t is, it requires that 
your ML will work properly at any place in mem­
ory, so long as the proper entry point is used. In 
some cases this restriction will keep you from 
using the new technique, but this may not happen 
often. Many, if not most, useful ML subroutines 
are completely relocatable, or can be made so. 

Reserving Space 
As a BASIC program runs, the operating system 
keeps track of certain important addresses by 
storing them in zero page locations called pointers. 
One of these is the Start Of Variables (SOV) 
pointer, which normally holds an address one 
byte higher than the end of whatever BASIC pro­
gram is in memory. If that program changes size, 
the SOV pointer keeps track of its end + 1, so the 
computer knows where to store its variables with­
out writing over the program. By altering the SOV 
pointer to make it point artificially high in mem­
ory, we can reserve space for ML between the 
end of BASIC and the newly redefined Start Of 
Variables. 
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When we put our ML program into the re­
served space, it is effectively made a part of our 
BASIC program, and there are several accom­
panying benefits. Since it's part of the BASIC pro­
gram, the computer will never overwrite it unless 
told to. Since it lies above the end of program 
marker (three zeros at the very end of a BASIC 
program), the computer won't try to relink it when 
BASIC lines are changed. And when the BASIC 
program is SAVEd, the ML will go right along 
with it, because the computer automatically saves 
everything from the Start Of BASIC to the Start 
Of Variables . 

The trouble comes when we change the 
BASIC program-as the real BASIC program's 
end moves up or down in memory, our ML moves 
with it. If our ML program is completely relocat­
able, it runs the same in any part of memory, so 
moving it doesn' t matter, as far as proper execu­
tion goes. What does matter is that our ML's entry 
point is then no longer known, so we can't tell 
what number to put in our SYS statement. 

If we could find the first byte of the relocated 
ML, we could adjust our SYS statement accord­
ingly, and everything would be fine. Fortunately, 
BASIC has a pOinter which makes the ML easy to 
find; the pointer in question always holds the 
address of the first byte in whatever BASIC line is 
currently being executed . If our BASIC program's 
final line adds its own length to the address in 
that pointer, and stores the result in a variable, 
the variable holds the address of the first byte of 
our ML Once we execu te this line, say as a sub­
routine, the BASIC program knows where the 
ML is, and can easily make the proper SYS calls. 

Setting It Up 
To use the new technique, you add the ML finder 
line as the last line in your main BASIC program, 
then change the SOV pointer so it points above 
the highest byte you want to reserve for ML 
Finally, you execute a CLR (not CLEAR SCREEN, 
the other one), which corrects some other pointers. 

A short BASIC subroutine can make these 
things automatic and foolproof. You append it to 



Hcommodore
SOFTWARE FOR C-6-i

Business

Multiplan S 89.00

WordPro 3 + /64 w'SpellRight Plus ... S 79.00

SpellRight Plus S 55.00

Calc Result (Advanced) S 125.00

Calc Result (Easy) $ 75.00

Mirage Concepts (data base) $ 95.00

Mirage Concepts (40 & 80 elm W/P) .. S 95.00

Home Accountant (Continental) $ 69.00

Tax Advantage (Continental) $ 49.00

The Last One 64

(writes basic programs) S 89.00

Check Book Helper S 34.95

Easy Finance S 22.00

Info Designs Accounting G/L, A/R,

A'RP/R,l/Meach $ 70.00

Utilities

SuperBasic64 S 35.00

SuperCopy64 S 35.00

Sketch Pad 64 $ 75.00

64 Fourth S 45.00

MTS Terminal Package

(up and down load) S 35.00

HED —The Graphics Designer S 35.00

80 Column Expander S 55.00

CBM 1541 Disk Drive... ...S 249.00

MSD Super Disk (Single) S 395.00

MSD Super Disk (Dual) S 695.00

Vic 1650 Automatic Modem $ 109.95

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem $ 629.00

Vic 1530 Datasette S 65.00

CBM 1520 Printer Plotter S 179.95

5 Slot Expander (64) S 65.00

64 Relay Cartridge $ 45.00

Numeric Key Pad w/Adapter $ 49.00

Alien Voice Box (Talks & Sings) S 89.00

Verbatim Diskettes:

Single Sided/Single Density S 26.00

Single Sided/Double Density $ 30.00

Double Sided/Doubte Density $ 42.00

Texas Instruments LCD Programmer... S 55.95

CBM 4023 Ribbons S 12.00

CBM 8023 Ribbons $ 12.95

Flip W File Call

Power Strips w/surge stopper Call

Computer Care Kit $ 19.95

ACCESSORIES

INTERFACES

Interpod (full compatibility!!)

(IntelligentIEEE&RS232) ....

C-64 Link IEEE Interface

The Connection

(full graphics of 64)

Cardco + G Parallel Interface

Vic Switch

ADA 1800 (Parallel)

ADA 1450 (Serial)

Pet-to-IEEE Cable

lEEE-to-IEEE Cable

4 Prong A/V Cable

Custom Computer Cables

(we make to your specifications)

Call

129.95

95.00

79.00

149.95

129.00

149-00

39.00

49.00

15.00

Call

MONITORS

CBM 1702 Color Monitor S 249.00

Panasonic CT-160 Color Call

Panasonic TR-120 (Green) Call

Panasonic TR-120 (Amber) Call

I.ETTER Ql AI.ITV PRINTERS

Transtar 120 (80 column) S 535.00

Transtar 130 (132 column) S 725.00

CBM 6400 Printer $1425.00

NEC Spinwriter Call

DOT MATRIX PRINTERS

CBM MPS-801 Printers

Replaces 1525 (50 cps) S 235.00

Okidata 82A S 412.50

Okidata 83 S 635.00

Okidata S4P $1165.00

Okidata 92P S 519.00

Okidata 93P S 810.00

Panasonic KX-P1090 Printer Call

Panasonic KX-P1092 Printer Call

Star Gemini 10X S 329.00

Star Gemini 15 S 499.00

Star Gemini Delta 10 Call

DEALERS INQUIRIES WELCOME

Call to Order

1-800-527-1738

All Others Call

1-214-231-2645

Micro-Sys

COMMODORE BUSINESS MACHINES

Executive 64 portable (new) Call

B128-80128k Bus. Machine (new) ... Call

SuperPet (5 languages) $1059.00

CBM 8032 $ 625.00

CBM 2031 single disk S 295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg $1295.00

CBM D9060 Hard Disk 5 meg $1995.00

64K Expansion Board $ 275.00

SuperPet Upgrade Kit $ 695.00

BUSINESS SOFTWARE—8(>32

WordPro4+or5+ $305.00

Visicalc $ 225.00

The Manager $ 199.00

BPI Accounting System

(5 separate modules) $ 325.00

Southern Solutions Accounting

System III (Per/Module) $ 285.00

McTerm Communications Package— $ 175.00

Bl SINESS SOFTWARE —B12K-8O

SuperscriptII :....

Superbase

Superoffice

Complete Accounting Systems,

Mailing List Manager

Call

Call

Call

Call

Call

IVTERKACEABI.Ei'Yt'EVtRITERS

Silver Reed EXD-10 $ 269.00

IF-10 Interface $ 109.00

Silver Reed EXD-15 S 475.00

IF-15 Interface S 119.00

Silver Reed EX-43 S 595.00

IF-43 Interface S 175.00

Orders under 50.00 add 10.00 Handling fee

MasterCard, VISA, Money Order, Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products Shipped Within 24 Hours

FO.B. Dallas, Texas

All Products Shipped With Manufacturers

90 Day Warranty

PRICES ARE SUBJECT TO

CHANGE WTTHOLT NOTICE.

0 I S T R I B U 1 0 R S
641 Presidential Drive • Richardson, Texas 75081 • 9:30 a.m.-6:30 p.m. (Mon.-Fri.) • 10:30 a.m.-2:30 p.m. (Sat.)
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m commodore 
SOH\\\HHOR C-CH 

Business 
Multiplan ........................ $ 89.00 
WordPro 3 +164 wlSpeliRight Plus ... $ 79.00 
SpeliRight Plus .. .. .. ...... .. $ 55.00 
calc Resu~ (Advanced) . . . . ... $ 125.00 
Calc Resu~ (Easy) . . . . . . . $ 75.00 
Mirage Concepts (data base) ..... .. $ 95.00 
Mirage Concepts (40 & 80 dm WIP) .. $ 95.00 
Home Accountant(Continental) . $ 69.00 
Tax Advantage (Continental) ... $ 49.00 
The Last One 64 

(writes basic programs) . . . . . .. $ 89.00 
Cheel< Sock Helper . . . . . $ 34.95 
Easy Rnance .. . .. .. . .. ... . ...... $ 22.00 
Inlo Designs Accounting GIL. AIR. 

AIR PIR. 11M each .......... $ 70.00 
Utilities 

Super Basic 64 ............. $ 35.00 
Super Copy 64 . .. .. ...... $ 35.00 
Sketch Pad 64.. .. .... $ 75.00 
64 Founh .. .. . .. .. .... . .. $ 45.00 
MTS Terminal Package 
(up and down load) ........ . .. $ 35.00 

HED - The Graphics Designer.. . .. $ 35.00 
80 Column Expander . $ 55.00 

, KCESSORIES 

CBM 1541 Disk Drive . . ..... $ 249.00 
MSO Super Disk (Single) .. $ 395.00 
MSD Super Disk (Dual) . .. $ 695.00 
Vic 1650 Automatic Modem . .... . .. $ 109.95 
Hayes Sman300 Modem .......... $ 249.00 
Hayes Sman 1200 Modem ... $ 629.00 
Vic 1530 Datasette ................ $ 65.00 
CBM 1520 Printer Plotter . . . .. $ 179.95 
5 Slot Expander (64) .. . . . ...... .. .. $ 65.00 
64 Relay canndge . . . . $ 45.00 
Numenc Key Pad wlAdapter . . . . S 49.00 
Alien Voice Box (Talks & Sings) .. . $ 89.00 
Verbatim Diskettes: 
Single SidedlSingle Density .... .. S 26.00 
Single Side'<liOouble Density .. $ 30.00 
Double SidedlOouble Density . ... .. . $ 42.00 
Texas Instruments LCD Programmer ... $ 55.95 
CBM 4023 Ribbons . .. .. $ 12.00 
C8M 8023 Ribbons .. .. .......... $ 12.95 
Aip N' Rle.. .. . .. .. .. .. call 
Power Strips wlSurge stopper Call 
Computer care Kit .... $ 19.95 

s 

I\TERf\CES 

Interpod (full cempatibility!!) 
(Intelligent IEEE & RS232) . Call 

C-64 Link IEEE Interface . . . . $ 129.95 
The Connection 

(full graphics of 64) . $ 95.00 
cardce + G Parall~ Intertace . . $ 79.00 
Vic Switch .. .. ... $ 149.95 
ADA 1800 (Parallel) .. $ 129.00 
ADA 1450 (Serial) .. .. ..... $ 149.00 
Pet-to-IEEE cable . . . . . .. $ 39.00 
IEEE-to-IEEE cable . . . ......... . . $ 49.00 
4 Prong AN cable ............. . $ 15.00 
Custom Computer Cables 
("'" make to your Specifications) Call 

,\O\mlHS 

CBM 1702 Color Monnor .. .. .. . .. .. $ 249.00 
Panasonic CT-I60 Color . .. ... . ... . Call 
Panasonic TR-I20 (Green) . Gall 
Panasonic TR-120 (Amber) Call 

1!~Tf.H QI \1.1n PHI\TERS 

Transtar 120 (80 celumn) .... 
Transtar 130 (132 celumn) .. 
CBM 6400 Printer ........ . 

. . . $ 535.00 
.... $ 725.00 
.... $1425.00 

NEC Sp~writer ............. . Call 

DOT \l-\J1\IX PRI\TERS 

CBM MPS-801 Printers 
Replaces 1525 (50 cps) . $ 235.00 

Okidata 82A .. .. . .. .. .. .. .. ... $ 412.50 
Okidata 83 .. .. .. .. .. . . $ 635.00 
Okidata 84P . $1165.00 
Okidata 92P .. . .. . $ 519.00 
Okidata 93P ... .. ..... .. .. .. $ 810.00 
Panasonic KX·P1090 Printer . . Call 
Panascnic KX-Pl 092 Printer . Call 
Star Gemini lOX .................. $ 329.00 
Star Gemini 15 .. .. .... $ 499.00 
Star Gemini Delta 10. Gall 

DEALERS INQUIRIES WELCOME 
Call to Order 

1-800-527-1738 
All Others Gall 

1-214-231-2645 

Micro-Sys 
T RIB U T 

CO\l\IODOHf. m SI\ESS mrtU\F.\ 

Executive 64 pen-ble (new) . Gall 
B121H1O 128k Bus. Machine (new) . Call 
Super!'et (5 ~nguages) ..... $1 059.00 
CBM 8032 ...... ........... $ 625.00 
CBM 2031 sing~ disk.. .. .. . $ 295.00 
CBM B050 Dual Disk 1 meg ....... .. $ 995.00 
CBM 8250 Dual Disk 2 meg ....... . . $1295.00 
CBM D9060 Hard Disk 5 meg ........ $1995.00 
64K Expansion Board .. .. .. . .... .. $ 275.00 
Super!'et Upgrade Kit .............. $ 695.00 

Bt SI\FX\ SOfl'\\\RE- KO,l! 

Word Pro 4+ orS + .. 
Visicalc 

........... $ 305.00 
........ $ 225.00 

.. $ 199.00 The Manager .......... .. 
BPI Accounting System 

(5 separate modules) . .. $ 325.00 
Southern Solutions Accounting 

System III (Per/Module) . $ 285.00 
McTerm Communications Package . . . . S 175.00 

Ht SI'ESS SllI'''l 1I!f.- HI!K-KO 

Superscript II ... .. .. Gall 
Superbase ...... ............... Gall 
Superoffice .. .. .. .. .. .. . Gall 
Complete Accounting Systems . . . Gall 
Mailing Ust Manager ..... .. .. Gall 

I\TERHfI-:\HI l: n I'E\\ HIIT.fl'\ 

Silver Reed El(o-10 
IF-10 Interface .. 
Silver Reed EXD-15 .. 
IF-15Intertace. 
Silver Reed EX-43 
1F-43 Intertace .. 

...... .. ... .. $ 269.00 
.. $ 109.00 
.. $ 475.00 

........ $ 119.00 
.... $ 595.00 
.. . $ 175.00 

I'f.R\lS 

Orders under 50.00 add 10.00 Handling fee 
Mastercard. VISA. Money Order. Bank Cheel< 
COD (add 5.00) 
Add 3% For Credn Gards 
All Products Shipped Wrthin 24 Hours 
F.D.B. Dallas. Texas 
All Products Shipped Wrth Manufacturers 
90 Day warranty 
PRICES ARE SUl\fECf 11) 
CR<\NGE WJ1lIOUT NOTICE. 

o R s 
641 PreSidential Dnve • Richardson. Texas 75081 • 930 a m -6 30 P m (Mon -Fn) • 10 30 a m -230 P m (Sa1) 



Important Addresses

64

Start Of Variables Pointer 45-^46

Current Line Pointer 61-62

USR Vector 785-786

Upgrade & 4.0

VIC PET7CBM

45-46

61-62

1-2

42-43

58-59

1-2

your main BASIC program, RUN it, then delete

most of its lines. If your library includes an

APPEND program, the automation is easy; if you

lack APPENDing capability, doing things manu

ally may be easier. The accompanying programs

are the subroutine I use, in versions for all Com

modore machines except Original ROM PETs.

The comments below apply to all versions:

Line 63991 checks the accuracy of the all-

important line 63999, which is the line that finds

our machine language.

Lines 63992, 63995, and 63996 move the SOV

pointer, which requires the temporary use of two

memory locations. The ones used here are the

USR vector locations, but you can use others if

you'd like.

Line 63997 is a decimal-to-hex converter.

Line 63999 sets variable ML equal to the ad

dress of the first byte of the reserved ML area.

The line must be entered exactly as listed, with no

embedded spaces, and must be the last line in

Here comes the new generation of SM's

program series for the 64.

The professional wordprocessor with more than 80 functions

like multi-color selection, up to 120 columns/line without

additional hardware, find & replace, enhanced blockhandling,

direct-access to SM-ADREVA-files, and all

the other usual features.

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

Here comes the new generation of SM's

program series for the 64.

Your personal professional address-file'System. Up to 620

addresses per disc in direct access. Including 5 extra lines for

individual text/record. Totally menue-driven. ^^^^^*^

Powerful editing and back-up facilities. fZ.^\y 5('°

Several hardcopy features.

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

your BASIC program. (That's why it has the

highest line number allowed in BASIC.)

Here are step-by-step instructions for entering

your automation subroutine and checking its

accuracy:

1. Type the appropriate subroutine into your

computer.

2. SAVE the subroutine onto tape or disk.

3. RUN it and observe the screen. If you get

an error message, you've made a mistake in typing

line 63999. Reload what you SAVEd, correct your

error, then go to step 2.

4. If there is no error message, enter a 6 in

response to the # BYTES prompt. You'll get some

screen messages and a READY prompt.

5. At this point, there should be six bytes

reserved for ML, just above the end of your BASIC

program. Your screen should show the addresses

of the lowest and highest bytes in the reserved

area. Immediately below the ML area should be

the three zeros which mark the end of BASIC;

immediately above it should be four bytes of 218

decimal, which were put there as a marker by the

ZZ% business in line 63996.

If you know how to examine memory, you

should check that the zeros and 218's are where

they whould be, for proof that your subroutine is

working correctly. (If you use a monitor to examine

memory, the hex version of the 218's will announce

Important Addresses 

Start Of Variables Pointer 
Current line Pointer 
USRVeclor 

64 

4H6 
61~2 

785-786 

VIC 

4H6 
61~2 

1-2 

Upgrade & 4.0 
PET/CBM 

42-43 
5&-59 
1-2 

your main BASIC program, RUN it, then delete 
most of its lines. If your library includes an 
APPEND program, the automation is easy; if you 
lack APPENDing capability, doing things manu­
ally may be easier. The accompanying programs 
are the subroutine I use, in versions for all Com­
modore machines except Original ROM PETs. 
The comments below apply to all versions: 

Line 63991 checks the accuracy of the all­
important line 63999, which is the line that finds 
our machine language. 

Lines 63992,63995, and 63996 move the SOY 
pointer, which requires the temporary use of two 
memory loca tions. The ones used he re a re the 
USR vector locations, but you can use others if 
you 'd like. 

Line 63997 is a decimal-to-hex converte r. 
Line 63999 sets va riable ML equa l to the ad­

dress of the first byte of the reserved ML area. 
The Line must be entered exactly as listed, with no 
embedded spaces, and must be the las t line in 

Here comes the new generation of SM's 
... . - .............. . 

-~ GOLDBN TOOL ···~·-
program series for the 64. 

Your personal professional address .fil e.svstem. Up to 620 
addresses per disc in direct access. Inc lud ing 5 extra lines fo r 

ind ividu al text/record. Tot all y menue-d riven. ~ 

Po w erful ed iting and back·up facilit ies. ~N\.V S'!!l 
Severa l hardco py features. .,;. ~_-.-I 

PLACE YOUR CHECK OR MONEY ORDER NOW! 

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

Here comes the new generation of SM's 

GOLDBNTOOL - . 
~ __ :~". program series for the 64. 

':jt'S~/TExi64 · 
..... Th e profess ional wordprocessor with more than 80 functions · 

like multi -color selection, up to 120 columns/ line without 
additional hardware, find & repl ace, enhanced blockhandling, 

direct-access to SM-ADREVA-fil es, and all 
the other usual features. 

PLACE YOUR CHECK OR MONEY ORDER NOW! 

SM SOFTWARE INC. 252 Bethleh em Pike Colmar. PA 18915 

your BASIC program . (That's w hy it has the 
highes t line number allowed in BASIC ) 

Here are step-by-step instructions for entering 
your automation subroutine and checking its 
accuracy: 

1. Type the appropria te subroutine into your 
computer. 

2. SAVE the subroutine onto tape or disk. 
3. RUN it and observe the screen . If you get 

an error message, you've made a mistake in typing 
line 63999. Reload what you SAYEd, correct your 
error, then go to step 2. 

4. If there is no error message, en ter a 6 in 
response to the # BYTES prompt. You' ll get some 
screen messages and a READY prompt. 

5. At this point, there should be six bytes 
reserved for ML, just above the end of your BASIC 
progra m. Your screen should show the addresses 
of the lowest and highest bytes in the reserved 
a rea. Immedia tely below the ML area should be 
the three zeros w hich mark the end of BASIC; 
immediately above it should be four bytes of 218 
decimal, which were put there as a marker by the 
ZZ% business in line 63996. 

If you know how to exa mine memory, you 
should check that the zeros and 218's are where 
they whould be, for proof tha t your subroutine is 
working correctly. (If you use a monitor to examine 
memory, the hex version of the 218's will announce 



the good news in dramatic fashion. Try it.) If the

zeros and 218's aren't in the right places, some

thing is wrong; check your work, find the errors,

and start again from step 2.

6. Now put something into those six bytes

and SAVE the subroutine. Turn your computer

off to destroy what is in memory, then LOAD

what you just saved. Check to make sure your six

bytes of ML traveled along with the BASIC. If

they did, you're finished.

Using If

The subroutine you SAVEd in step 2 has now

been proven to work perfectly-. The one you saved

in step 6 is OK too, but it has some ML appended

to it. When you want to add some machine lan

guage to the end of a BASIC program, just put

the step 2 subroutine at the end of the BASIC

program, in one of these ways:

1. LOAD the BASIC program, then use an

APPEND routine to add the subroutine, or

2. LOAD the subroutine, then type in the

BASIC program, or

3. LOAD and LIST the subroutine, then

LOAD the BASIC; add the subroutine to it by

putting your cursor on each of the previously

LISTed subroutine lines and hitting RETURN.

The VIC's screen is too small for this; all others

are fine, but you must be careful with your cursor,

or important subroutine lines will scroll off the

The famous programming tool with powerful basic extentions

like merge, find, renumber, dump, trace, enhanced

floppy-monitor (disc-doctor) and high efficient machine-language-

monitor with built-in assembler, diassembler. trace and lots

of more helpful features-really a golden tool!

— PLACE YOUR CHECK OR MONEY ORDER NOW!

Here comes the new generation of SM's

program series for the 64.

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA18915

Here comes the new generation of SM's

program series for the 64

This index-sequential file manager gives you a new dimension

on direct access files. Up to 40 keys, various length for each

record and up to 10 files can be handled at the

same time by this sophisticated module. How could your

programs survive without SM-ISM?

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

screen as the BASIC loads. When LOADing the

main program from the Datassette, put your cur

sor on the first letter of the READY prompt, type

LOAD [space] [space], press PLAY, then hit RE

TURN. Doing otherwise may cause too much

scrolling. When using a disk, put your cursor on

the first letter of the READY prompt, then enter

your LOAD command in the normal way.

Once the subroutine is in place, do a RUN

63991 and follow the instructions on the screen.

You can reserve any number of bytes for ML, up

to the limit of your memory. The subroutine shows

the current boundaries of the ML area, and you

should put your ML there immediately, since the

boundaries will move if you change the BASIC

program. Caution: When you delete lines, you

must do it line by line from the keyboard; Toolkit

or other programming aids' deletes will detach

your ML from the end of BASIC.

You can now make all sorts of changes to the

BASIC program, and your ML subroutine will

follow its end up and down like a shadow. You

can even delete every line of BASIC; in that case,

a SAVE will save your ML as though it were a

BASIC program itself. And if you ever want to

expand an ML area already in use, you can just

reappend the subroutine and run it again; it

will tack more reserved area onto that you already

have!

March 1984 COMPUTE! 163

the good news in dramatic fashion. Try it.) If the 
zeros and 218's aren' t in the right places, some­
thing is wrong; check your work, find the errors, 
and start aga in from step 2. 

6. Now put something into those six bytes 
and SAVE the subroutine. Turn your computer 
off to des troy what is in memory, then LOAD 
what you just saved. Check to make sure your six 
bytes of ML traveled along with the BASIC. If 
they did, you' re finished. 

Using It 
The subroutine you SAVEd in step 2 has now 
been proven to work perfectly.. The one you saved 
in step 6 is OK too, but it has some ML appended 
to it. When you want to add some machine lan­
guage to the end of a BASIC program, just put 
the step 2 subroutine at the end of the BASIC 
program, in one of these ways: 

1. LOAD the BASIC program, then use an 
APPEND routine to add the subroutine , or 

2. LOAD the subroutine, then type in the 
BASIC program, or 

3. LOAD and LIST the subroutine, then 
LOAD the BASIC; add the subroutine to it 'by 
putting you r cursor on each of the previously 
LISTed subroutine lines and hitting RETURN. 
The VIC's screen is too small for thi s; all others 
are fine, but you must be ca reful with your cursor, 
or important subroutine lines will scroll off the 

Here comes the new generation of SM's ..... ,-.. -_ . 

. .... _ ...... _ .... GOLDEN TOOL .................. -
.... '- -.,. __ . . _ .. - .. _ ...•...... 

..... - ... '-' .. _ ................. ,.. - ....... _ ..... .. ............. _ .. _ .. _ ............. . 
~ program series for the 64. 

~ •. t:..'? ~c·-~~AilsM64 · •.• ·-::.: 
... This index-sequential file manager gives you 8 new dimension _ .. 

on direct access files. Up to 40 keys, various length for each 
record and up 10 10 til es ca n be handled at the 

same l im e by this sophisticated module. How could your 
program s survive withou t SM·ISM7 

......... PLACE YOUR CHECK OR MONEY ORDER NOW! .. _ .. _ .. -

• 

--~---

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

Here comes the new generation of SM's 

GOLDEN TOOL" 
program series for the 64 . 

... ~c.sB AI KIT64 
The famous programming tool with powerful basic extentions 

like m erge, find, renumber, dump. trace. enhanced 
fl oppy-monitor (disc-doctor) lind high efficie nt machine·language­

monitor with built-in assembler. diassembler. trace and lots 
o f more helpful footures- teally a golden tool! 

_.,.,." PLACE YOUR CHECK OR MONEY OnDEn NOW! - _.-

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

screen as the BASIC loads. When LOADing the 
main program from the Datassette, put your cur­
sor on the first letter of the READY prompt, type 
LOAD [space] [space], press PLAY, then hit RE­
TURN. Doing otherwise may cause too much 
scrolling. When using a disk, put your cursor on 
the first letter of the READY prompt, then enter 
your LOAD command in the normal way. 

Once the subroutine is in place, do a RUN 
63991 and follow the instructions on the screen. 
You can reserve any number of bytes for ML, up 
to the limit of your memory. The subroutine shows 
the current boundaries of the ML area, and you 
should put your ML there immediately, since the 
boundaries will move if you change the BASIC 
program. Calltion: When you delete lines, you 
must do it line by line from the keyboard; Toolkit 
or other programming aids' deletes will detach 
your ML from the end of BASIC. 

You can now make all sorts of changes to the 
BASIC program, and your ML subroutine will 
follow its end up and down like a shadow. You 
can even delete every line of BASIC; in that case, 
a SAVE will save your ML as though it were a 
BASIC program itself. And if you ever want to 
expand an ML area already in use, you can just 
reappend the subroutine and run it again; it 
will tack more reserved area onto that you already 
have! 

I\I1orCh 1984 COMPUTE! 163 



To use the ML from the BASIC program,

have an early line do a GOSUB 63999, which will

put the address of the first ML byte into variable

ML. Use this information to find the machine

language entry point, then call the ML program

at will. If the entry point is the first byte of the

ML, SYS ML will do the job; otherwise, use SYS

ML + X, where X is the offset of the entry point

from the first byte.

So there's the ideal technique for combining

BASIC and relocatable ML—it's easy to set up,

easy to use, and has no undesirable restrictions.

Once you SAVE a fully tested subroutine to auto

mate the setup process, it becomes a fine-tuned

tool that you can use with ease for many years.

Program 1:
Combining BASIC And ML On The 64

63990 REM COMMODORE 64 VERSION

6 3991 GOSUB63999:IFPEEK(ML-l)+PEEK(ML-2)+
PEEK(ML-3)THENPRINT"63999 IS BAD":E
ND

63992 INPUT"{CLR}# BYTES TO RESERVE FOR M

L";A:J=2 56:B=PEEK(45)+J*PEEK(46):C=
A+B

63993 PRINT"[DOWN}NOW PUT THE ML INTO:":P

RINT"{DOWN}DECIMAL"B"-"C-l:PRINT"
[DOWN}(4 SPACES}HEX

63994 K=4096:H=B:GOSUB63997:PRINT" - ";:H

=C:GOSUB63997:PRINT

63995 PRINT"[DOWN}THEN DELETE LINES 63991

-63997.[DOWN}":D=INT(C/J):POKE786,D
63996 POKE785,C-J*D:POKE45,PEEK(785):POKE

46,PEEK(786):CLR:ZZ%=-9510:END

63997 H=H/K:FORI=1TO4:H%=H:H$=CHR$(48+H%-
(H%>9)*7):PRINTH$;:H=16*(H-H%):NEXT

63998 REM * 63999 FINDS ML START ADDR

63999 ML=PEEK(61)+256*PEEK(62)+31:RETURN

Program 2:

Combining BASIC And ML On The VIC

63990 REM VIC-20 VERSION

63991 GOSUB63999:IFPEEK(ML-l)+PEEK(ML-2)+

PEEK(ML~3)THENPRINT"63999 IS BAD":E
ND

63992 INPUT"{CLR]# BYTES FOR ML"?A:J=256:
B=PEEK(45)+J*PEEK(46):C=A+B

63993 PRINT"{DOWNjNOW PUT THE ML INTO:":P

RINT"[DOWN}DECIMAL"B"-"C-l:PRINT"
[DOWN}[4 SPACES)HEX ";

63994 K=4096:H=B:GOSUB63997:PRINT" - ";:H
=C:GOSUB63997:PRINT

63995 PRINT"(DOWN}THEN DELETE LINES 63991
-63997.[DOWN}":D=INT(C/J)

63996 P0KE2,D:POKE1,C-J*D:POKE45,PEEK(1):

POKE46,PEEK<2):CLR:Z2%=-9510:END

63 997 H=H/K:FORI=lTO4:H%=H:H?=CHR?(48+H%-

(H%>9)*7):PRINTH$;:H=16*(H-H%):NEXT
63998 REM * 63999 FINDS ML START ADDR

63999 ML=PEEK(61)+256*PEEK(62)+31:RETURN

Program 3:

Combining BASIC And ML On PET/CBM

63990 REM UPGR/4.0 ROM PET/CBM VERSION

6 3991 GOSUB63999:IFPEEK(ML-l)+PEEK(ML-2)+

PEEK(ML-3)THENPRINT"63999 IS BAD":E
ND

63992 INPUT"{CLR}# BYTES TO RESERVE FOR M

L";A:J=2 56:B=PEEK(42)+J*PEEK(43):C=
A+B

63993 PRINT"{DOWNJNOW PUT THE ML INTO:":P
RINT"{DOWN}DECIMAL"B"-"C-1:PRINT"
{D0WN}[4 SPACES}HEX ";

63994 K=4096:H=B:GOSUB63997:PRINT" - ";:H

=C:GOSUB6399 7:PRINT

63995 PRINT"[DOWNjTHEN DELETE LINES 63991
-63997.[DOWN}":D=INT(C/J)

63996 POKE2,D:POKE1,C-J*D:POKE42,PEEK(1):

POKE43,PEEK(2):CLR:ZZ%=-9510:END

6 3 997 H=H/K:FORI=1TO4:H%=H:H$=CHR$(48+H%-

(H%>9)*7):PRINTH$;:H=16*(H-H%):NEXT

63998 REM * 63999 FINDS ML START ADDR

63999 ML=PEEK(58)+256*PEEK(59)+31:RETURN (§

WE'LL BACK YOU UP!
ATTENTION COMMODORE 64 OWNERS

If you own a disk drive then you'll need "The

Clone Machine". Take control ot your 1541 drive.

NEW IMPROVED WITH UNGUARD.*
Package Includes:

1.) Complete and thorough users manual

2.| Copy with one or two drives

3.) Investigate and back-up many 'TROTECTED" disks
4.) Copy all file-types including relative types

5.) Edit and view track/block in Hex or ASCII
6.) Display full contents of directory and print £
7.) Change program names, add delete files with single keystroke jj)

B.) Easy disk initialization

9.) Supports up to four drives

'UNGUARD Now allows you to read, write and verify bad sectors and errorB on
your ^'aV making it easy to back-up most protected software.

Dealers & Distributors

Inquiries Invited IMCrD 1342 B Rt. 23

CALL (201) 838-9027 "umre Butler, nj. o?405

HIS MASTERS DISKS

'Should've made a back-up with the

Clone Machine."
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To use the ML from the BASIC program, 
have an early line do a COSUB 63999, which will 
put the address of the first ML byte into variable 
ML. Use this information to find the machine 
language entry point, then call the ML program 
at will. If the entry point is the first byte of the 
ML, SYS ML will do the job; otherwise, use SYS 
ML + X, where X is the offse t of the entry point 
from the first byte. 

So there's the ideal technique for combining 
BASIC and relocatable ML-it's easy to set up, 
easy to use, and has no undesirable restrictions. 
Once you SAVE a fully tested subroutine to auto­
mate the setup process, it becomes a fine-tuned 
tool that you can use with ease for many years. 

Program 1: 
Combining BASIC And ML On The 64 
63990 REM COMMODORE 64 VERSION 
63991 GOSUB63999:IFPEEK(ML-1)+PEEK(ML-2)+ 

PEEK(ML-3)THENPRINT"63999 IS BAD":E 
ND 

63992 INPUT" (CLR) # BYTES TO RESERVE FOR ' M 
.L", A:J=256: B=PEEK( 45) +J*PEEK( 46) : C= 
A+B 

63993 PRINT"(DOWN)NOW PUT THE ML INTO:":P 
RINT"{OOWN}OEClMALIIB"-"C-l:PRINT" 
(DOWN) (4 SPACES)HEX ", 

63994 K=4096:H=B:GOSUB63997:PRINT" - ",:H 
=C:GOSUB63997:PRINT 

63995 PRINT"(OOWN)THEN DELETE LINES 63991 
-63997. (DOWN)" :D=INT (C / J) : POKE786, D 

63996 POKE785,C-J*D:POKE45,PEEK(785):POKE 
46,PEEK(786):CLR:ZZ%=-951~:END 

63997 H=H/ K:FORI=lT04:H%=H:H$=CHR$(48+H%-
(H%>9)*7):PRINTH$,:H=16*(H-H%):NEXT 

63998 REM * 63999 FINDS ML START AD DR 
63999 ML=PEEK(61)+256*PEEK(62)+31:RETURN 

Program 2: 
Combining BASIC And ML On The VIC 
63990 REM VIC-20 VERSION 

63991 GOSUB63999:IFPEEK(ML-1)+PEEK(ML-2)+ 
PEEK(ML-3)THENPRINT"63999 IS BAD":E 
ND 

63992 INPUT"(CLR)' BYTES FOR ML",A:J=256: 
B=PEEK(45)+J*PEEK(46):C=A+B 

63993 PRINT"(DOWN)NOW PUT THE ML INTO:":P 
RINT"{OOWN}OEClMAL"B"-"C-l:PRINT" 
(DOWN J( 4 SPACES) HEX ", 

63994 K=4096:H=B:GOSUB63997:PRINT" - ",:H 
=C:GOSUB63997:PRINT 

63995 PRINT"(DOWN)THEN DELETE LINES 63991 
-63997. (DOWN) " : D=INT(C / J) 

63996 POKE2,D:POKE1,C-J*D:POKE45,PEEK(1): 
POKE46,PEEK(2):CLR:ZZ%=-9510:END 

63997 H=H/ K:FORI=lT04:H%=H:H$=CHR$(48+H%­
(H%>9)*7):PRINTH$,:H=16*(H-H%):NEXT 

63998 REM * 63999 FINDS ML START ADDR 
63999 ML=PEEK( 6 1)+256*PEEK(62)+31:RETURN 

Program 3: 
Combining BASIC And ML On PET/CBM 

63990 REM UPGR / 4.0 ROM PET / CBM VERSION 
63991 GOSUB63999:IFPEEK(ML-1)+PEEK(ML-2)+ 

PEEK(ML-3)THENPRINT"63999 IS BAD":E 
ND 

63992 INPUT"(CLR), BYTES TO RESERVE FOR M 
L",A:J=256:B=PEEK(42)+J*PEEK(43):C= 
A+B 

63993 PRINT"( DOWN)NOW PUT THE ML INTO:":P 
RINT" {DOWN}OEClMAL"B"-"C-!:PRINT" 
(DOWN J( 4 SPACES) HEX ", 

63994 K=4096:H=B:GOSUB63997:PRINT" - ",:H 
=C:GOSUB63997:PRINT 

63995 PRINT"(DOWN)THEN DELETE LINES 63991 
-63997. (DOWN)":D=INT(C / J) 

63996 POKE2,D:POKE1,C-J*D:POKE42,PEEK(1): 
POKE43,PEEK(2):CLR:ZZ%=-9510:END 

63997 H=H/ K:FORI=lT04:H%=H:H$=CHR$(48+H%­
(H%>9)*7):PRINTH$,: H=16*(H-H%):NEXT 

63998 REM * 63999 FINDS ML START AD DR 
63999 ML=PEEK(58)+256*PEEK(59)+31:RETURN© 

WE'LL BACK YOU UP! 
ATTEPlTION COMMODORE 64 OWNERS 

If you own a disk drive then you'll need "The 
Clone Machine". Take control of your 1541 drive. 
NEW IMPROVED WITH UNGUARD .• 
Package Laclude£ 

1.) Complete and thorough users manual 
2.) Copy with one or two drives 
3.) lD...tigate and back-up many "PROTECTED" disks 
4.) CoPT all HIe-types including relative types 
S.) Edit and Tiew trackJblock lD Hex or ASCn 
6.) Dlaplay full contenb of directory and print $ 4 
7.) Chang. program names. adddelete'lUes with single-keystroke 
8.) Easy dlsk initialization 
9.) Supports up to four dri ... es 

·UKGUARD Now allows you to read. write and verify bad sectors and errors OD 

your dt.k malr:ing it easy to back-up most protected software. 

Deal ..... 8r Distributors 
inquiries Invited micro 1342 B Rt. 23 
CALL (201) 838-9027 '!!'WllrE:' Butler, N.J. 07405 
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"Should've made a 
Clone Machine." 



Big Buffer

For Atari
Jeff Brenner

Add a keyboard buffer to your Atari so you can type in

characters while a program is running or listing, and

even during a SAVE. See the "Automatic Proofreader"

article on page 60 before typing these programs.

This article will show you how to add an extremely

powerful feature to your Atari computer—a

keyboard buffer. A keyboard buffer is a reserved

area of computer memory used to temporarily

store keypresses while the keyboard is inactive.

When the keyboard is ready for input, any stored

keypresses will be printed out onto the screen.

Look at this simple program:

10 GOTO 10

When you run this program, the computer will be

put into an infinite loop. If you type in characters

while this program is running, the computer will

ignore your input.

With a keyboard buffer, you still see nothing

when you run the program and type characters.

But as soon as you stop the program by pressing

the BREAK key, all of the characters that you typed

in previously will be printed out.

Most higher-priced computers, such as the

IBM Personal Computer, have intricate keyboard

buffers controlled by a separate microprocessor.

Some lower-priced computers, such as the Com

modore 64 and VIC-20, have simple ten-character

buffers built into the operating system.

A 100-Character Buffer

Atari computers do not have a buffer, but

"Keyboard Buffer" will give your Atari a 100-

character buffer.

Here's how Keyboard Buffer works. Each

time a key is pressed, the program will check

whether the computer is busy or not. If the com

puter is not prepared for an input, the number

representing that keypress will be stored in the

buffer (on Page 6, so it won't interfere with

BASIC). As soon as the computer is ready to accept

input, the characters stored in the buffer will be

displayed.

Program 1 is a BASIC program which loads a

machine language program into memory. The

program is designed to be a subroutine for any

BASIC program requiring keyboard input. After

you enter this program, LIST it to tape or disk so

you can ENTER it later and merge it with your

program.

If you press SYSTEM RESET while using the

buffer program, it will be necessary to restart the

program by typing:

A = USR(1536)

Program 1: Keyboard Buffer
QC 30000 REM KEYBOARD BUFFER

BD30010 DATA 104,173,3,2,141,96,6,173

,9,2,141,97,6,169,0,141,14,21

2, 120, 169,52, 141,8,2

ON 30020 DATA 169,6,141,9,2,169,98,141

,36,2,169,6,141,37,2,169,192,

141,14,212,169,0,133,204

JN 30030 DATA 133,205,88,96,173,9,210,

201,159,240,36,152,72,173,252

,2,201,255,240,19,164,204,192

, 100

UN 30040 DATA 24 0, 9, 230, 204, 200, 173, 9,

210, 153, 14 3,6, 104, 168, 104,64,

165,204,197,205,208,231.104,1

68, 76

m30050 DATA 95,6,173,252,2,201,255,2

08,35,165,204,197,205,240,23,

230,205,164,204,192.120,176,1

5, 164

GE 30060 DATA 205, 192, 120, 176, 9, 185, 14

3,6,141,252,2,76,98,228,169,0

,133,204,133,205.76,98,228

LL 30070 T= 0

SH 30080 IF PEEK<521)=6 THEN GOTO 3015

0

NF 30090 FOR 1 = 1 TO 143

PG30100 READ N:T=T+N

OA 301 10 POKE 1535+1 , N

HO 30120 NEXT I

FJ 30130 IF TO18309 THEN PRINT "CHECK

DATA STATEMENTS":STOP
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Bi Buffer 
For Atari 

Jeff Brenner 

Add a keyboard bllffer to your Atari so you can type in 
characters while n program is running or listing, and 
even during a SAVE. See the "Automatic Proofreader" 
article on page 60 before typing these programs. 

This article will show you how to add an extremely 
powerful feature to your Atari computer- a 
keyboard buffer . A keyboard buffer is a reserved 
area of computer memory used to temporarily 
store key presses while the keyboard is inactive. 
When the keyboard is ready for input, any stored 
key presses will be printed out onto the screen. 

Look at this simple program: 

10 GOT010 

When you run this program, the computer will be 
put into an infinite loop. If you type in characters 
while this program is running, the computer will 
ignore your input. 

With a keyboard buffer, you still see nothing 
when you run the program and type characters . 
But as soon as you stop the program by pressing 
the BREAK key, all of the characters that you typed 
in previously will be printed out. 

Most higher-priced computers, such as the 
IBM Personal Computer, have intricate keyboard 
buffe rs controlled by a separate microprocessor. 
Some lower-priced computers, such as the Com­
modore 64 and VIC-20, have simple ten-character 
buffers built into the operating system. 

A 100-Character Buffer 
Atari computers do not have a buffer, but 
"Keyboard Buffer" will give your Atari a 100-
character buffer. 

Here' s how Keyboard Buffer works . Each 
time a key is pressed, the program will check 
whether the computer is busy or not. [f the com­
puter is not prepared for an input, the number 
representing that keypress will be stored in the 
buffer (on Page 6, so it won't interfere with 

BASIC). As soon as the computer is ready to accept 
input, the characters stored in the buffer will be 
displayed. 

Program 1 is a BASIC program which loads a 
machine language program into memory. The 
program is designed to be a subroutine for any 
BASIC program requiring keyboard input. After 
you enter this program, LIST it to tape or disk so 
you can ENTER it later and merge it with your 
program. 

If you press SYSTEM RESET while using the 
buffer program, it will be necessary to restart the 
program by typing: 

A; U5R(1536) 

Program 1: Keyboard Buffer 
OC3~~~~ REM KEYBOARD BUFFER 
8030010 DATA 104,173,8,2,141,96,6,173 

,9,2,141,97,6,169,0 , 141,14,21 
2,120,169,52,141,8,2 

OH 30020 DATA 169,6,141,9,2,169,98,141 
,36,2,169,6,141,37,2,169,192, 
141,14,212,169,0,133 ,204 

JH30030 DATA 1 33 ,205,88,96,17 3 ,9,210, 
201,159,240,36,152,72,173,252 
,2,201,255,240,19, 164,2C1'J4, 192 
, 100 

"N30040 DATA 240,9,230,204,200,173,9, 
210,153,143,6,104 , 168,104,64, 
165,204, 197,205,208 , 231, 104, 1 
68,76 

10193 0050 DATA 95~ 6, 173~ 252, 2 , 2 01,255,2 
08,35,165 , 204,197, 2 05,240,23, 
230,205,164,204,192,120,176,1 
5,164 

GE 30060 DATA 205,192,120,176,9, 18S, 14 
3,6 , 141 , 252,2,76,98,228,169,O 
,133,204,1 33 ,205, 7 6,98,228 

II 3~~7~ T=~ 
6" 3~~8~ IF PEEK(521)=6 THEN GOTO 3~15 

NF 3l!1~9~ FOR 1=1 TO 143 
P6 3~1~~ READ N:T=T+N 
OA 3011.0 POKE 1535+1, N 
HO 3~1 '2~ NEXT I 
FJ 3~13~ IF T <> 183~9 THEN PRINT "CHECK 

DATA STATEMENTS":STOP 
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JA 30140 A= USR < 1536)

til 30150 RETURN

After you type in Program 1, LIST it to cassette

or disk. If you wish to test your work, do not type

NEW. Add the lines from Program 2 and RUN.

Program 2: Buffer Test

NF

DG

DP

DL

flP

HP

PA

DO

00

10

20

30

40

50

60

70

80

90

100

REM KEYBOARD

GOSUB 30000

DIM NAME*(30)

PRINT

FOR I

A = RND

SOUND

NEXT

INPUT

"WHAT J

BUFFER

S YOUR

=1 TD 500

(0)*255

1,A,10,

I

NAME*

PRINT -'YOUR

8

NAME I

TEST

NAME?";

S ":NAME4

GJ 1 10 END

A Test With Background Music

If you get an error or a CHECK DATA STATE

MENTS message, you have made an error in

typing Program 1. Check all the DATA statements

carefully.

When everything is correct, the computer

will print WHAT IS YOUR NAME? and start play

ing tones. Even though the music is busy playing,

type in your name and press RETURN. After the

music is over, your name will be printed out and

entered automatically.

This is only one example of an application for

Keyboard Buffer. If you would like to use

Keyboard Buffer while doing your own program

ming in BASIC, change line 30150 to:

30150 END

Then RUN the program. When the READY

prompt appears, type NEW. Keyboard Buffer will

be operational and you can begin programming.

A keyboard buffer can surely improve the

quality of any program requiring user input. Since

you can enter characters even while the computer

is in a lengthy loop, you save time. After using

Keyboard Buffer, you will begin to see the advan

tage of having a constantly monitored keyboard.®

Commodore
Filetracker

Richard C Wilson

"Filetracker" for VIC or Commodore 64 solves those

irritating problems that arise so often, when you can't

remember if the file you want is on the disk you're

working with, or you can't remember how you spelled

the filename. By using Filetracker as a subroutine, you

can look up any filename and read or write it while

your main program is running.

Other possible uses for Filetracker include cross

checking filenames, generating filenames, compiling a ■

disk library cross-reference index, computing disk space

remaining, reformatting directory output to screen or

printer, and autorun of programs. See the "Automatic

Proofreader" article on page 60 before typing in this

program.
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Sequential files are very useful tools for storage

and retrieval of long data lists on disk. One prob

lem arises occasionally, however: How do you

read a sequential file when you don't know its

name? The simple answer, of course, is to stop

the program, read the disk directory, memorize

or write down the filename, then run the program

again and enter the correct filename.

This method is less painful if you are using a

DOS wedge that allows you to read the disk di

rectory without erasing the program in memory.

But it's not very helpful if you are trying to merge

data from several related files into a new file, and

you must stop repeatedly to look up filenames.

JA 3121 14 0 A= U 5R ( 1 536 ) 
NJ 3015111 RET U R N 

After you type in Program 1, LIST it to cassette 
or d isk. If you wish to test your work, do not type 
NEW. Add the lines from Program 2 and RUN. 

Program 2: Buffer Test 
J' 10 R EM K E YBOARD B U FFE R T E ST 
HF 20 G OS UB 3111000 
D630 D I M NAMES (30) 
OP 4 0 PR INT "WH AT I S Y OU R NAME?"; 
Dl50 FOR 1 = 1 TO 500 
AP 6 0 A =RND (121) * 2 55 
H? 7ta S OUND 1,A,10 ,8 
PO 80 NE X T I 
DO 9 0 INP U T N A ME$ 
~ 1 00 PRIN T "Y OU R N A ME IS " ; N A ME$ 

6J J J ° E ND 

A Test With Background Music 
If you get an error or a CHECK DATA STATE­
MENTS message, you have made an error in 
typing Program l. Check a ll the DATA statements 
ca refully. 

When everything is correct, the computer 
wiU pri nt WH AT IS YOUR NAME? and start play­
Ing tones. Even though the music is busy playing, 
type in your name and press RETURN. After the 
music is over, your name will be printed out and 
en tered automatica lly. 

This is only one example of an application for 
Keyboard Buffer. If you would like to use 
Keyboard Bu ffe r while doing your own program­
ming in BASIC, change line 30150 to: 

30150 END 

Then RUN the program . When the READY 
prompt appears, type NEW. Keyboard Buffer will 
be opera tional and you can begin programming. 

A keyboard bu ffer can surely improve the 
quality of any program requiring user input. Since 
you can enter characters even while the computer 
is in a lengthy loop, you save time. After using 
Keyboard Buffer, you wi ll begin to see the advan­
tage of having a constantly monitored keyboard .© 

Commodore 
Filetracker 

Richard C Wilson 

"Filetracker" for VIC or Commodore 64 solves those 
irritating problellls that arise so often , when you can't 
remember if the file you want is on the disk you're 
worki.lg with , or you can' t remember how you spelled 
the filename. By using Filetracker as a subroutine, you 
can look up any filename and read or write it while 
your main program is running. 

Other possible uses fo r Filetracker include cross­
checking fi lenames, genera ting fi lenames, compiling a . 
disk library cross-reference index, computing disk space 
remai'l i1lg, reforlllatting directory output to screen or 
printer, and auton", of programs. See the "A utomatic 
Proofreader" article on page 60 before hjping ;'1 this 
program. 
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Sequential fil es are very useful tools fo r storage 
and retrieval of long data lists on disk. O ne prob­
lem arises .occasionally, however: How do you 
read a sequential fil e when you don' t knowits 
name? The simple answer, of course, is to stop 
the program, read the disk directory, memorize 
or wri te down the filenam e, then run the program 
aga in and enter the correct fil ename. 

This method is less painful if you are using a 
DOS wedge that allows you to read the disk di­
rectory without erasing the program in memory. 
But it' s not very helpful if you are trying to merge 
data from several rela ted fil es into a new file, and 
you must stop repeatedly to look up filenames. 



Let The Computer Do It

You can save yourself time and aggravation if you

have your computer look up the names on the

disk and read the appropriate files. This can be

especially useful with a business program which

stores each order and account in a separate se

quential file. If the account filename is the last

four digits of the client's phone number, when an

order is written, the account file is read, the ac

count number is added to the order number, and

the combined (hyphenated) number becomes the

name of the new file. For example, order number

1666 from client 1212 becomes file 1666-1212.

Once the disk starts to fill up (it will hold

over 100 such files), sorting out just those order

files assigned to account number 1212 can be quite

tiresome. "Filetracker" solves such problems.

Selecting The Files You Want

Lines 20-120 read the disk directory. Line 120

prints the number of blocks, name, and file type

for each file. (You can delete this line if you don't

want to display the entire disk directory.)

The name (only) of each file is stored in the 1$

array. Line 150 selects out names of all sequential

files and discards the rest. By changing SEQ in

this line to PRG, REL, or USR, you can have the

line look exclusively for any type of file.

For example, instead of having line 150 return

to get another filename when the condition is not

met, it could go to one or more secondary routines

to create separate arrays for other file types.

Lines 60 and 130 check the Status word to

make certain the disk channel is closed. The pro

gram ends when there is no more data to be read.

Making It A Subroutine
To use Filetracker in other programs, change the

END statement in line 140 to a RETURN, and the

program becomes a subroutine.

If you use Filetracker as a subroutine, then

the main program should ask for a key word (1212)

which would be assigned to a variable (KY$).

Since all the filenames are structured the same

way, we can change line 150 to compare KY$ with

the account number portion of each sequential

filename.

150 IF RIGHTS(IS(P),4)<>KY$

:GOTO30

THEN I$(P)=""

If Hne 120 is left in the routine, all the files

listed in the disk directory will be printed on the

screen, and the 1$ array will contain the names of

all (and only) the order files assigned to account

number 1212.

You also can write a subroutine to read each

of the files into a two- or three-dimensional array,

for further processing.

An Array For Each File Type

By adding these lines to Filetracker, you can enter

the names of each type of file into a separate

array.

150 IFLEFTS(N$,3)<>"SEQ"THEN152

151 P=P+1:GOTO30

152 IFLEFTS(N$,3)<>"PRG"THEN154

153 P$(K)=I${P):I$(P)="":K=K+1:GOTO30

154 IFLEFT$(NS,3)<>"REL"THEN156

155 R$(L)=I$(P) :I${P)=1IM;L=L+1:GOTO30

156 IFLEFTS(N$,3)<>"USR"THENI${P)+"":GOTO

30

157 US(M)=I$(P) :IS(P)='1M:M=M+1:GOTO30

Notice that line 150 is modified to branch to

line 152, and you will have to DIMension any

arrays you introduce into the program.

Filetracker

5 DIMI?(151) :rem 100

10 PRINT"READING SEQUENTIAL FILES..."

:rem 36

20 P=0:OPEN3,8,0,"$0":GET#3,Dl?,D2$

:rem 61

30 GET#3,Dl$,D2$:GET#3,Dl$,D2S:N=0:rem 20

40 IFD1§<>""THENN=ASC(D1$) :rem 197

50 IFD2$<>""THENN=N+ASC(D2S)*256 :rem 8

60 GET#3,D2?:IFST<>0THEN140 :rem 64

70 IFD2$<>CHR$(34)THEN60 ;rem 88

80 GET#3,D2$:IFD2$ <>CHRS(34)THENI$(P)=1?(

P)+D2$:GOTO80 irem 34

90 GET#3,D2$:IFD2S=CHR$(32)THEN90 :rem 84

100 N?="" :rem 132

110 N$=N$+D2?:GET#3,D2$:IFD2$<>""THEN110

:rem 144

120 PRINTN;" ";I$(P),N$ :rem 212

130 IFST=0THEN150 :rem 252

140 CLOSE3:END :rem 79

150 IFLEFT ${NS,3)<>"SEQ"THENIS(P) = "":GOTO

30 :rem 209

160 P=P+1:GOTO30 :rem 166

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

93401. (InCal.call
(K05) 543-1037)

wabasK
When it comes to Flexible Disks,

nobody does it better than Wabash.

MasterCard. Visa Accepted.

Call Free: (800) 235-4137
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Let The Computer Do It 
You can save yourself time and aggravation if you 
have your computer look up the names on the 
disk and read the appropriate files. This can be 
especially useful with a business program which 
stores each order and account in a separate se­
quential file. If the account filename is the last 
four digits of the client's phone number, when an 
order is written, the account file is read, the ac­
count number is added to the order number, and 
the combined (hyphenated) number becomes the 
name of the new file. For example, order number 
1666 from client 1212 becomes file 1666-1212. 

Once the disk starts to fill up (it will hold 
over 100 such fil es), sorting out just those order 
fil es assigned to account number 1212 can be quite 
tiresome. "File tracker" solves such problems. 

Selecting The Files You Want 
Lines 20--120 read the disk directory. Line 120 
prints the number of blocks, name, and file type 
for each file. (You can delete this line if you don' t 
want to display the entire disk directory.) 

The name (only) of each file is stored in the 1$ 
array. Line 150 selects out names of all sequential 
files and discards the rest. By changing SEQ in 
this line to PRG, REL, or USR, you can have the 
line look exclusively for any type of file. 

For example, instead of having line 150 return 
to get another fil ena me when the condition is not 
met, it could go to one or more secondary routines 
to create separate arrays for other file types . 

Lines 60 and l30 check the Status word to 
make certain the disk channel is closed. The pro­
gram ends when there is no more data to be read . 

Making It A Subroutine 
To use Filetracker in other programs, change the 
END statement in line 140 to a RETURN, and the 
program becomes a subroutine. 

If you use Filetracker as a subroutine, then 
the main program should ask for a key word (1212) 
which would be assigned to a variable (KY$). 

Since all the filenames are structured the same 
way, we can change line 150 to compare KY$ with 
the account number portion of each sequential 
filename. 

150 IF RIGHT$(I$(P),4)<>KY$ THEN I$(P)="" 
:GOT030 . 

If line 120 is left in the routine, all the files 
listed in the disk directory will be printed on the 
screen, and the 1$ array will contain the names of 
all (and only) the order files assigned to account 
number 1212. 

You also can write a subroutine to read each 
of the files into a two- or three-dimensional array, 
for further processing. 

An Array For Each File Type 
By adding these lines to Filetracker, you can enter 
the names of each type of file into a separate 
array. 

150 IFLEFT$(N$,3)<>"SEQ"THEN152 
151 P=P+1:GOT030 
152 IFLEFT$(N$ , 3)<>"PRG"THEN154 
153 P$(K)=I$(P):I$(P)="":K=K+1:GOT030 
154 IFLEFT$ (N$, 3) <> "REL"THEN156 
155 R$(L)=I$(P):I$(P)="":L=L+1:GOT030 
156 IFLEFT$ (N$ , 3) <> "USR "THENI$ (P) +"" : GOTO 

30 
157 U$(M)=I$(P):I$(P)="":M=M+1:GOT030 

Notice that line 150 is modified to branch to 
line 152, and you will have to DIMension any 
arrays you introduce into the program. 

F iletracker 
5 DIMI$(151) :rem 100 
10 PRINT"READING SEQUENTIAL FILES . .. " 

:rem 36 
20 P=0:0PEN3,8,0,"$0":GET#3,D1$,D2$ 

:rem 61 
30 GET#3,D1$,D2$:GET#3,D1$,D2$:N=0:rem 20 
40 IFD1 $ <> "" THENN=ASC (D1 $) : rem 197 
50 IFD2$<>""THENN=N+ASC(D2$)*256 :rem 8 
60 GET#3,D2$:IFST<>0THEN140 : rem 64 
70 IFD2$<>CHR$(34)THEN60 :rem 88 
80 GET#3,D2$:IFD2$<>CHR$(34)THENI$(P)=I$( 

p) +D2$ : GOT080 : rem 34 
90 GET#3,D2$:IFD2$=CHR$(32)THEN90 :rem 84 
100 N$="11 :rem 132 
110 N$=N$+D2$:GET#3,D2$:IFD2$<>""THENl10 

: rem 144 
120 PRINTN," ",I$(P),N$ :rem 212 
130 IFST=0THEN150 :rem 252 
140 CLOSE3:END :rem 79 
150 IFLEFT$(N$,3)<>"SEQ"THENI$(P)="":GOTO 

30 :rem 209 
160 P=P+1 : GOT030 : rem 166 

wabasH 
When it comes to Flexible Disks, 

nobody does it better than Wabash. 

MasterCard, Visa Accepted . 
Call Free: (800) 235-4137 

PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cal. call 
t805) 543·1037) 

© 
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MACHINE LANGUAGE
Jim Butterfield, Associate Editor

FACTORS:
A Machine Language

Factoring Program
Part 3

This month we conclude the commented listing of our

machine language program to find prime factors.

Last month in Part 2, we examined the

routines that handle keyboard input and prepare

our number for factoring.

Now, here's the division routine. It rolls the

dividend left through the joint remainder/quotient

area. When we're finished, what's left of the divi

dend is in the remainder area; the quotient has

miraculously appeared on the right.

0615 A9 00

0617 A2 OB

0619 9D 6C 03

061C CA

061D 10 FA

061F A2 00

A0 000621

0623 SE 48

0626 BD 50

0629 DO 06

062B E8

03

03

062C

062E

0631

0634

0635

0636

0639

063B

063D

0640

0643

0646

0647

0649

064C

064D

064F

0651

0652

0655

DO F8

BD 50 03

99 70 03

E8

C8

EE 48 03

E0 08

90 Fl

0E 48 03

0E 46 03

0E 48 03

18

A2 0B

3E 6C 03

CA

10 FA

A2 03

38

BD 6C 03

FD 68 03

DIVIDE LDA

LDX

DLP1 STA

DEX

BPL

LDX

LDY

STX

DLP2 LDA

BNE

INX

BNE

DLP3 LDA

DLP4 STA

INX

INY

INC

CPX

BCC

ASL

ASL

ASL

CLC

DLP5 LDX

DLP6 ROL

DEX

BPL

LDX

SEC

DLP7 LDA

SBC

#0

#11

REMDR.X

;CLEAN HOUSE

,12 BYTES

DLP1

#0 /TROM" POINTER

#0 ;"TO" POINTER

BCOUNT

NUMBER.X

DLP4

;DROPHIGH

BYTES

DLP2

NUMBER,X

QUOT,Y

BCOUNT

#8

DLP3

BCOUNT

BCOUNT

BCOUNT

#11

REMDR,X

DLP6

#3

REMDR,X

DVSR,X

;TIMES8

CHANGES BYTES

TO BITS

ROLL ENTIRE

..WORK AREA

..LEFT

;COMPARE

;..DIVIDEND TO

;..DIVISOR

0658 CA DEX

0659 10 F7 BPL

065B 90 OF BCC

065D A2 03 LDX

065F 38 SEC
0660 BD 6C 03 DLP8 LDA

0663 FD 68 03 SBC

0666 9D 6C 03 STA

0669 CA DEX

066A 10 F4 BPL

066C CE 48 03 NDIV DEC

066F DO D6 BNE

0671 A2 07 LDX

0673 3E 70 03 DLP9 ROL

0676 CA DEX

0677 10 FA BPL

0679 60 RTS

DLP7

NDIV

#3

REMDR,X

DVSR,X

REMDR,X

;FOUR BYTES

;TOO SMALL

;NOTTOO SMALL,

;SUBTRACT..

;DIVISOR

DLP8

BCOUNT ;COUNT BITS

DLP5 ;LOOP (CARRY?)

#7 ;FINISHED:

REMDR+4,X;TRIM

REMAINDER

DLP9

This is where we try dividing our number into

selected divisors and see if we get an even division

(remainder zero)

067A 8D 6B

067D A9 00

067F 8D 49

0682 20 15

0685 A9 00

FLOOK STA DVSR + 3

FLOOP LDA #0

STA EXP

FPOWR JSR DIVIDE

LDA #0

0687 A2 03

0689 ID 6C 03

068C CA

068D 10 FA

068F AA

0690 DO 10

FLP1

LDX #3

ORA REMDR,X

DEX

BPL FLP1

TAX

BNE FEXIT

;PLANT DIVISOR

;ZERO TO START

;CHECK

REMAINDER

;FORZERO

;NOTZERO?

Factor Found
We've found a factor. The quotient now be

comes our new number; then we can increment

the exponent counter and try again.

;MOVE QUOTIENT

0692 EE 49 03 INC EXP ;ADDONE

0695 A2 07 LDX #7

0697 BD 70 03 FLP2 LDA QUOT,X ;QUOTIENTTO

069A 9D 50 03 STA NUMBER,X ;..ORIG NUMBER

069D CA DEX
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MACHINE LANGUAGE 
Jim Butterfield, Associate Editor 

FACTORS: 
A Machine Language 

Factoring Program 
Part 3 

This month we conclude the commented listing of our 0658 CA DEX ;FOURBYrES 

machine language progralll to find prime factors. 0659 10 F7 BPL DLP7 
065B 90 OF BCC NDIV ;TOOSMALL 
065D A2 03 LDX #3 ;NOTTOO SMALL, 
065F 38 SEC ;SUBTRACT .. 

Last month in Part 2, we examined the 0660 BD 6C 03 OLP8 LDA REMOR,X ;DIVISOR 

routines that handle keyboard input and prepare 0663 FD 68 03 SBC OVSR,X 
0666 9D 6C 03 STA REMDR,X 

our number for factoring. 0669 CA OEX 
Now, here' s the division routine . It rolls the 066A 10 F4 BPL DLP8 

dividend left through the joint remainder/quotient 066C CE 48 03 NDIV DEC BCOUNT ;COUNTBITS 
066F DO D6 BNE DLP5 ;LOOP(CARRY?) 

area . When we're finished, what's left of the divi- 0671 A2 07 LDX #7 ;FINISHED, 
dend is in the remainder area; the quotient has 0673 3E 70 03 OLP9 ROL REMDR +4,X ;TRIM 

miraculously appeared on the right. REMAINDER 
0676 CA DEX 

0615 A9 00 DIVIDE LDA #0 ;CLEAN HOUSE 0677 10 FA BPL OLP9 
0617 A2 OB LDX #11 ;12 BYTES 0679 60 RTS 
0619 90 6C 03 OLPt STA REMDR,X This is where we try dividing our number into 061C CA OEX 
061D 10 FA BPL DLPt selected divisors and see if we get an even division 
061F A2 00 LDX #0 ('FROM" POINTER (remainder zero) 
0621 AO 00 LDY #0 ;"TO" POINTER 
0623 8E 48 03 STX BCOUNT 067A 8D 6B 03 FLOOK STA DVSR+3 ;PLANT DIVISOR 
0626 BO 50 03 OLP2 LDA NUMBER,X 067D A9 00 FLOOP LOA #0 
0629 DO 06 BNE OLP4 067F 80 49 03 STA EXP ;ZEROTOSTART 
062B E8 INX ;OROP HIGH 0682 20 15 06 FPOWR ISR DIVIDE 

BYrES 0685 A9 00 LDA #0 ;CHECK 
062C DO F8 BNE OLP2 REMA INDER 
062E BD 50 03 OLP3 LOA NUMBER,X 0687 A2 03 LDX #3 
0631 99 70 03 DLP4 STA QUOT,Y 0689 1D 6C 03 FLPI ORA REMDR,X ;FORZERO 
0634 E8 INX 068C CA OEX 
0635 C8 INY 0680 10 FA BPL FLPI 
0636 EE 48 03 INC BCOUNT 068F AA TAX 
0639 EO 08 CPX #8 0690 DO 10 BNE FEXIT ;NOTZERO? 
063B 90 F1 BCC OLP3 
0630 OE 48 03 ASL BCOUNT ;TIMES8 Factor Found 
0640 OE 48 03 ASL BCOUNT ;CHANGES BYrES We've· fo und a fac tor. The quotient now be-0643 OE 48 03 ASL BCOUNT ;TOBITS 
0646 18 CLC comes our new number; then we can incremert 
0647 A2 OB DLP5 LDX #11 ;ROLL ENTIRE the exponent counter and try again. 
0649 3E 6C 03 OLP6 ROL REMDR,X ; .. WORKAREA 
064C CA DEX ; .. LEFT ;MOVE QUOTIENT 
0640 10 FA BPL OLP6 0692 EE 49 03 INC EXP ;AOOONE 
064F A2 03 LOX #3 0695 A2 07 LDX #7 
0651 38 SEC ;COMPARE 0697 BD 70 03 FLP2 LOA QUOT,X ;QUOTIENTTO 
0652 BO 6C 03 DLP7 LOA REMDR,X ; .. DIVIDENDTO 069A 9D 50 03 STA NUMBER,X ; .. ORIGNUMBER 
0655 FD 68 03 SBC DVSR,X ; .. OIVISOR 0690 CA DEX 
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The Professional Systems People And

HUEHBISI [WEEK

C Present Products From

S commodore
And

The Software That Makes Them Work!

SOFTWARE

SbSys
C-64, 8032, 8096 & B-Series

The Small Business System

Available for 1541, 8050 and hard disk

drives. GL, AP, AR, INV. and payroll

as low as $99.00 each! Call for specific

pricing.

PerSys
VIC 20, C-64, 8032, 8096 & B-Series

The Personal Financial

System

A complete financial package for home

and small business, beginning at $69.00

on tape.

VERTICAL PACKAGES
INCLUDE:

LegiSys
8032, 8096 & B-Series.

The total legal office information,

accounting and tickler system.

LoadSys
8032, 8096 & B-Series.

The total truck brokerage accounting

system. Call for free intro consulting.

Dealer inquiries invited.

VISA & MasterCard. Add 3% Surcharge.

Shipping paid on prepaid orders.
Prkes subject to change without nolice.

These are sample unit prices.

We carry support items, cables, games...

WE HAVE IT!

CBM PRODUCTS

8032 Computer

8050 Disk Drive

8250 Disk Drive

9060 Hard Disk

8023 Printer

6400 Printer

$ 619.00

979.00

1279.00

1979.00

529.00

1399.00

C-64 STUFF

C-64 Computer

1541

1701

1526

1600

Disk Drive

Monitor

Printer

Modem

$219

249

249

339

69

.00

.00

.00

.00

.00

Call Toll-Free by dialing:

Outside Texas:

1-800-221-WORX
Inside Texas:

1-800-692-4265,
wait for beep, then dial 008-3378,

wait for tone and dial 993.

or Lubbock 797-2623,

Ft. Worth: 817/589-2622

807 Melborne Hurst, Tx. 76053

M 1 C R 0 W 0 R X

4210 D 50th 797-2623 Lubbock, TX 79413
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Present Products From 

COI1' 111' lodore 
And 

The Software That Makes Them Work! 

SBSyS 
C-M, 8032, 8096 & B-Series 
THE SMALL BUSINESS SYSTEM 
Available for 1541, 8050 and hard disk 
drives . GL, AP, AR, INV. and payroll 
as low as $99.00 each! Call for specific 
pricing . 

PERSyS 
VIC 20, C-M, 8032, 8096 & B-Series 
THE PERSONAL FINANCIAL 
SYSTEM 
A complete financial package for home 
and small business, beginning at $69.00 
on tape. 

VERTICAL PACKAGES 
INCLUDE: 

LEGISyS 
8032, 8096 & B-Series. 
The total legal office information, 
accounting and tickler system . 

LOADSyS 
8032, 8096 & B-Series. 
The total truck brokerage accou nting 
system. Call for free intro consulting. 

Dealer inquiries invited. 

VISA & MasterCard . Add 3 
Shipping paid on prepaid orders. 

; 

These are sample unit prices. 
We carry support items, cables, games . .. 

WE HAVE IT! 

8250 Disk Drive 
9060 Hard Disk 
8023 Printer 

Outside Texas: 

$ 619.00 
979.00 

1279.00 
1979.00 
529.00 

1399.00 

1-800-221-WORX 
Inside Texas : 

1-800-692-4265, 
wait for beep, then dial 008-3378, 
wait for tone and dial 993. 

or Lubbock 797-2623, 
Fl. Worth: 817/ 589-2622 

807 Melborne Hurst, Tx. 76053 

[MJrn~OO[ID IWllIDOOOO 
4210 D 50th 797-2623 Lubbock. TX 79413 . 
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069E 10 F7

O6A0 30 EO

BPL FLP2

BMI FPOWR ;TRYFOR

ANOTHER

We compare the number to the divisor by sub

tracting. That way, we'll find out whether or not

it's time to wrap it up.

06A2

06A4

06A5

06A8

06AB

06AC

A2

38

BD

FD

CA

10

07

70

64

F7

03

03

;CHECK LIMITS

FEXIT

FCHEK

LDX

SEC

LDA

SBC

DEX

BPL

#7

QUOT,

DVSR-

FCHEK

;EIGHT BYTES

X

4,X

If the exponent is nonzero, we've found a divisor

and it's time to report it.

06AE 08

06AF AE 49 03

06B2 FO 03

06B4 20 DO 06

06B7 28

06B8 60

FPASS

PHP

LDX EXP

BEQ FPASS

JSR SHOW

PLP

RTS

;FREEZE STATUS

UNFREEZE STAT

Here come the routines for printing numbers

SRAP prints the remaining value when we wrap

up the line. It's different from printing the other

factors, in that the final value might be a very

large number.

06B9 AD4A 03 SRAP LDA CHAR ;EQUALSORPLUS

06BC

D6BF

06C2

06C4

06C7

06CA

06CB

06CD

20

20

A2

BD

9D

CA

10

4C

D2

04

07

50

70

F7

OF

FF

07

03 SRAL

03

07

JSR

JSR

LDX

LDA

STA

DEX

BPL

JMP

SFFD2

SWIPE

#7

NUMBER,X

REMDR+4,X

SRAL

CPR

;..PRINT IT

;CLEARWORK

AREA

;EIGHT BYTES!

■

Our main number printing routine coming

up. First, the leading character (equals sign or

plus sign). Then we place the binary number into

a work area, and call the binary-to-decimal output

routine, CPR. We may also need to do this for the

exponent if it's greater than one.

06D0 AD4A 03 SHOW

06D3 20 D2 FF

06D6 A9 2A

06D8 8D 4A 03

06DB 20 04 07

06DE A2 03

06E0 BD 68 03 SLP1

06E3 9D 74 03

06E6 CA

06E7 10 F7

06E9 20 OF 07

LDA CHAR

)SR SFFD2

#$2A

CHAR

SWIPE

LDA

STA

JSR

;EQUALSORPLUS

;..PRINT IT

;NEXTISPLUS

LDX #3

LDA DVSR,X

STA REMDR + 8,X

DEX

BPL SLP1

JSR CPR

;CLEARWORK

AREA

;FOUR BYTES

;..TOWORKAREA

;PRINT EXPONENT IFAFPR

06EC AE 49 03

06EF CA

O6F0 F0 11

06F2 20 04 07

06F5 AE 4*> 03

06F8 8F 77 03

06FB A9 5E

06FD 20 D2 FF

0700 20 OF 07

0703 60

0704 A2 07

SOUT

SWIPE

LDX EXP

DEX

BEQ SOUT

JSR SWIPF

LDX EX!1

STX REMDR + 11

LDA #$5E

JSR $FFD2

JSR CPR

RTS

LDX #7

,ONE, DONT

PRINT

;UF ARROW

;..PRINT IT

;EIGHTBYTE

0706

0708

070B

070C

070E

A9

9D

CA

10

60

00

70 03 SW1

FA

LDA

STA

DEX

BPL

RTS

#0

QUOT,X

SW1

;CLEARTOZERO

Simple, But Curious

CPR, or Character Print, first changes binary into

binary coded decimal. To do this, it uses the Deci

mal mode of the 6502. The method is simple but

curious: It shifts the binary bits out of the work

area, and shifts them (decimally!) into area

DECIML.

070F

0711

0713

0716

0717

0719

071B

071D

071E

0721

0722

0724

0726

0727

0728

072B

072E

0731

0732

0734

0735

0736

0737

A2 09

A9 00

9D 78

CA

10 FA

A0 3F

A2 07

18

3E 70

CA

10 FA

A2 09

78

F8

BD 78

7D 78

9D 78

CA

10 F4

D8

58

88

10 E2

CPR

03 CLP1

CLP2

03 CLP3

CLP4

LDX

LDA

STA

DEX

BPL

LDY

LDX

CLC

ROL

DEX

BPL

LDX

SEI

SED

LDA

ADC

STA

DEX

BPL

CLD

CLI

DEY

BPL

#9

#0

DECIML,X

CLP1

#63

#7

REMDR+4,X

CLP3

#9

DECIML,X

DECIML.X

DECIML,X

CLP4

CLP2

;TEN BYTES..

;..20 DIGITS

;..CLEAR

;64 BITS

;8 BYTES

;POPOUTABIT

;..INTO CARRY

;TEN BYTES

;LOCKOUTIRQ

;DECIMALMODE

;SHIFTBITIN

;BACK TO BINARY

;RELEASEIRQ

Now we print out the decimal digits. They

are packed two to a byte, so we must unpack them

first. Of course, we remove leading zeros.

0739

073B

073E

0741

0742

0743

0744

0745

0746

0749

074A

074C

074F

0750

0752

0754

A2

8E

BD

48

4A

4A

4A

4A

20

68

29

20

E8

E0

90

60

00

4B

78

55

OF

55

0A

EA

03

03 CLP5

07

07

LDX

STX

LDA

PHA

LSR

LSR

LSR

LSR

JSR

PLA

AND

JSR

INX

CPX

BCC

RTS

#0

ZSUP

DECIML.X

A

A

A

A

COUT

#$0F

COUT

#10

CLP5

;Z SUPPRESS ON

;HIGHEND

;SAVE IT

;GETHIGH

;..4BITS

;SEND 'EM

;RECALL IT

;LOW4BITS

;SEND'EM

;NEXTBYTE

;STOPAT10

COUT outputs the individual characters, and

implements zero suppression.

0755 DO 06 COUT BNE CFL ;NOTZERO,

PRINT

;ZSUPFLAGON?

;NO, PRINT

;ELSE DON'T

;KILL ZSUP FLAG

;CHANGETO

ASCII

0762 4C D2 FF JMP $FFD2 ;PRINT&RETURN.

Finally, here's our table of offset values. They

are a great timesaver.

0757 CD 4B 03

075A DO 01

075C 60

075D EE 4B 03 CFL

0760 09 30

CMP ZSUP

BNE CFL

RTS

INC ZSUP

ORA #$30

0765 01 07 0B 0D TABLE

0769 11 13 17 ID

.BYTE 1,7,1143

.BYTE17,19,23,29
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069E 10 F7 
06AO 30 EO 

BPl FlP2 
BMI FPOWR ;TRYFOR 

ANOTHER 

We compare the number to the divisor by sub­
tracting. That way, we'll find out whether or not 
it's time to wrap it up. 

;CHECK LIMITS 
06A2 A2 07 FEXIT lOX #7 ;EIGHT BYTES 
06A4 38 SEC 
06A5 BO 70 03 FCHEK lOA QUOT,X 
06A8 FD 64 03 SBC OVSR -4,X 
06AB CA OEX 
06AC 10 F7 8Pl FCHEK 

If the exponent is nonzero, we've found a divisor 
and it' s time to report it. 

06AE 08 
06AF AE 49 03 
06B2 FO 03 
06B4 20 00 06 
0687 28 FPASS 
06B8 60 

PHP 
lOX EXP 
BEQ FPASS 
)SR SHOW 
PlP 
RTS 

;FREEZE STATUS 

;UNFREEZE STAT 

Here come the routines fo r printing numbers 
SRAP prints the remaining value when we wrap 
up the line. It's different from printing the other 
factors, in that the final value might be a very 
large number. 

06B9 AO 4A 03 SRAP lOA CHAR ;EQUAlSORPllJS 
06BC 20 D2 FF )SR $FFD2 ; .. PRINT IT 
06BF 20 04 07 )SR SWIPE ;CLEARWORK 

AREA 
06C2 A2 07 lOX #7 ;EIGHT BYTES! 
06C4 8050 03 SRAl lOA NUMBER,X 
06C7 90 70 03 STA REMDR+4,X 
06CA CA OEX 
06CB 10 F7 BPl SRAl 
06CO 4C OF 07 )MP CPR 

Our main number printing routine coming 
up. First, the leading character (equals sign or 
p lus sign). Then we place the binary number into 
a work area, and call the binary-to-decimal output 
routine, CPR. We may also need to do this for the 
exponent if it's greater than one. 

0600 A04A 03 
0603 20 D2 FF 
0606 A9 2A 
0608 8D 4A 03 
06DB 20 04 07 

06DE A2 03 
06EO BO 68 03 
06E3 9D 74 03 
O6E6 CA 
O6E7 10 F7 
O6E9 20 OF 07 

06EC AE 49 03 
O6EF CA 
06FO FO 11 

06F2 20 04 07 
06F5 AE 411 03 
O6FR 8E 77 03 
06FB A9 5E 
06FD 20 D2 FF 
0700 20 OF 07 
0703 60 
0704 A2 07 

SHOW lOA CHAR ;EQUAlS OR PLUS 
)SR $FFD2 ; .. PRINTIT 
lOA #$2A ;NEXTIS PLUS 
STA CHAR 
)SR SWIPE ;CLEARWORK 

AREA 
lOX #3 ;FOUR BYTES 

SlP1 lOA OVSR,X ; .. TO WORK AREA 
STA REMDR+8,X 
OEX 
BPl Sll'1 
)SR CPR 

;PRINT EXPONENT IF APPR 
LOX EX.P 
OEX 
BEQ SOUT ;ONE, OON'T 

PRINT 
)SR SWIPE 
LOX £XI' 
STX REMDR + l1 
lDA #$5E ;UP ARROW 
)5R $FFD2 ; .. PRINT IT 
)SR CPR 

SOUT RTS 
SWIPE lDX #7 ;EIGHTBYTE 

170 COMPUTE! MarchWaA 

0706 A9 00 
0708 9D 70 03 SW1 
070B CA 
070C 10 FA 
070E 60 

lDA #0 ;ClEAR TO ZERO 
STA QUOT,X 
OEX 
BPl SW1 
RTS 

Simple, But Curious 
CPR, or Character Print, first changes binary into 
binary coded decimal. To do this, it uses the Deci­
mal mode of the 6502. The method is simple but 
curious: It shifts the binary bits out of the work 
area, and shifts them (decimally!) into area 
DECIML. 
070F A2 09 CPR 
0711 A9 00 
0713 90 78 03 ClP1 
0716 CA 
0717 10 FA 
0719 AO 3F 
071 B A2 07 CLP2 
0710 18 
071E 3E 70 03 ClP3 
0721 CA 
0722 10 FA 
0724 A2 09 
0726 78 
0727 F8 
0728 BD 78 03 CLP' 
0728 7D 78 03 
072E 90 78 03 
0731 CA 
0732 10 F4 
0734 D8 
0735 58 
0736 88 
0737 10 E2 

lOX #9 ;TENBYTES .. 
lDA #0 ; . . 20DIGITS 
STA DECIML,X ; .. CLEAR 
OEX 
8Pl ClP1 
lDY #63 ;64 BITS 
lOX #7 ;8 BYTES 
ClC 
ROl REMDR +4,X ;POP OUT A BIT 
DEX ; .. INTO CARRY 
BPl ClP3 
LOX #9 ;TENBYTES 
SEI ;lOCKOUTIRQ 
SED ;DECIMAlMODE 
lOA DECIMl,X ;SHIFT BITIN 
ADC OECIMl,X 
STA OECIMl,X 
OEX 
BPl CLP4 
CLO ;BACK TO BINARY 
ClI ;RElEASE IRQ 
OEY 
BPl CLP2 

Now we print out the decimal digits . They 
are packed two to a byte, so we must unpack them 
first. Of course, we remove leading zeros. 

0739 A2 00 
073B 8E 4B 03 
073E BO 78 03 CLP5 
0741 48 
0742 4A 
0743 4A 
0744 4A 
0745 4A 
0746 20 55 07 
0749 68 
074A 29 OF 
074C 20 55 07 
074F E8 
0750 EO OA 
0752 90 EA 
0754 60 

lOX # 0 
STX ZSUP 
lOA OECIMl,X 
PHA 
lSR A 
lSR A 
lSR A 
lSR A 
)SR COUT 
PlA 
AND #$OF 
)SR COUT 
INX 
CPX #10 
BCC CLP5 
RTS 

;z SUPPRESS ON 

;HIGHENO 
;SAVEIT 
;GETH IGH 
; .. 4 BITS 

;SENO'EM 
;RECAlLIT 
;lOW4BITS 
;SENO'EM 
;NEXTBYTE 
;STOPATlO 

COUT outputs the individual characters, and 
implements zero suppression. 
0755 DO 06 COUT 

0757 CO 4B 03 
075A DO 01 
075C 60 
0750 EE 4B 03 CFl 
0760 09 30 

BNE CFl 

CMP ZSUP 
BNE CFL 
RTS 
INC ZSUP 
ORA #S30 

;NOTZERO, 
PRINT 
;ZSUPFlAGON? 
;NO,PRINT 
;ElSEOON'T 
;KIll ZSUP FLAG 
;CHANGETO 
ASCII 

0762 4C D2 FF )MP SFFD2 ;PRINT & RETURN. 

Finally, here's our table of offset values. They 
are a great timesaver. 
0765 01 07 OB OD TABLE .BYTE1,7,11,13 
0769 11 13 17 10 .BYTE17,19,23,29 



NEW!

Universal Input/Output

Board for VIC-20/64

• 16 channel 8-bit A/D converter with 100

microsecond sampling time.

• 1 D.'A output.

• 16 high voltage/high current discrete out

puts.

• 1 EROM socket.

• Use multiple boards for additional channels

up to 6 boards.

VIC-20 tuei MW-311V S205.00

CBM-64 uses MW-311C $225.00

C
MW-302: VIC-20/64

Parallel Printer Interface.

Works with all Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata, Nee, Gemini

10, TP-I Smith Corona, and most

others. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors & shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper & lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE for WordPro

3 Plus for the 64, and by City Software

for PaperClip.

MW-302 $119.95

Micro World Electronic, Inc.

3333 S. Wadsworth Blvd. #C105.

Lakewood, CO 80227

(303) 987-9532 or 987-2671

EXPOTEK
1-800-528-8960

IBM CALL SAVES

AST, HarcutM, Microsoft, Mayiwd, Pvraytt,

» t«m», Qu»dnm, STB,

Guaranteed Low Prices
MONITORS

Amdtk
video 3COE 129
Video 300A 145
Color I Z70
Color I Plus 275
Color II Pius 425

SMC
12" Green 155
12"Colo< 219

NEC
JB1201 155
JB1260 115

Taxan

12" Amber 125

Zenith
12" Green Screen .. .95
12" Amber Screen

HAVE
Micro-MoOem II 250

Micro-Modem II wrterm. pkg 279
Smart Com II 89
Smart 300 199

Sman 1200 499

U.S. Robotics
212A Aulo Dial 469
Password 375

DAISYWRITER
Daisywmer2000 999
Oaisywriler Cable 40

Datasouth
DS120 595

DS180 1155
DS220 1590

DIABLO
620<25CPS/Serial 875
630<40CPS/Multi.|F) 1710

C, (TOH
Pro-writer I (S510A) Par 340

Pro-writer |851OA> Serial 499
1550P 599
1550 BCD 655

F104OCPS 1090
F-1055CPS 1395

EPSON
All models CaH - SSVfl $

OKIDATA
Aiimooeis Call-Saves

JUKI
6100-18 , 569

MANNESMAN-TALLY
160L 589

160L 829

NEC
3550 (For IBM PQ 1705

3510 1365
™o 1890

STAR MICRONICS
Gemini 10X CALL

GemtniWX CALL

Gemini 15 37Q

SILVER REED
EXP550P 575

TOSHIBA
P-1350 1499

TRANSTAR
120P 499

315 Color Printer 499

Sheet Feeders & Tractors . CALL

CUSTOMER SERVICE (602) 861-1141

TWX 910-950-1194

10439 N. CAVE CREEK RD.. #111

PHOENIX. AZ8502D

2 | c7S £2

UJ
H

Jug 0 ~

i am .S

^ &
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NEWI 
Universal Input/Output 
Board for VIC-20/64 

• 16 channel S-bit N O convener with 100 

microsecond sampling lime. 

o l OlA output. 

• 16 high voltagelhigh current discrete out· 

puts. 

• 1 EROM socket. 
• Use multiple boards lor additional channels 

up to 6 boards. 

VIC·20 aae. MW·311V . . ... 
CBM-54 u.c. MW-311C .••. 

MW-302: VIC-20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & letter printers and plotters­
Epson, C.Uoh, Okidata. Nee, Gemini 
10, Tp·1 Smith Corona. and most 
others. Hardware driven; works off the 
serial port . Quality construction: Steel 
DIN connectors & shielded cables. Has 
Ihese switch selectable options: Device 
4, 5, 6 or 7; ASCII or PET ASCII; 7-bi! 
or B-bit output ; upper & lower case or 
upper only. Recommended by PRO­
FESSIONAL SOFTWARE lor WordPro 
3 Plus for the 64, and by City Software 
for PaperClip. 

MW-302 

Dealer 
inquiries invited , 

S119.95 

Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd. #C 1 05, 
Lakewood, CO 80227 
(303) 987·9532 or 987-2671 

MT, H.cuMa, MIcnJMIft, MayMtd. PInyIt, 
Profttay8..,., au.dnm. $Ta, Tdtree 

Guaranteed Low Prices 
MONITORS 

Amdek 
Vldeo300E . 
Video 300A . . 
Colorl . 
Color 1 Plus . 
Color II Plus .. 

SMC 
12"Green .• 
12" Color 

NEC 
JB 1201 .• 
JB 1260 

Taxln 
12" AmDer 

Zonlth 
12" Green Screen . 

Mlcro.MOdem II . 
MIcro-MOdem II wllerm. pkg .. 

........ 129 
. ... 145 

. ..... 270 
. 275 

. .425 

.155 

.219 

.155 
. ......... 115 

.125 

. .. . ..... 250 
. ..... 279 

Smarl Com II ................• . ...... 89 
Smart»:) ... . ......... .. . .. 199 

.. 499 Sma" 1200 .. 
U.S. Robotics 

212A Aul0 Dial 
Password . 

.. 469 
.... 375 

PRINTERS 
DA1SYWRITER 

Oalsywrller 2000 • . ..... . .••• 
Oalsywrller cable 

Oatasouth 
OS120 ...........• 
051110 ••••.•••••• 
DS220 ......... . 

DIABLO 
620 (25CPSlSerlal . 
630{AOCPSlMulti·lF) . 

C,ITOH 
Pro-wrrlllll(8510A) Pllr . 
Pro-wrllllf (8510A) Serial 
1550 P .................. . 
1SSOBCO . 
F·10AOCPS .• 
F·1056CPS 

EPSON 
AU mOdels 

OKI·DATA 
AU mc)()els 

JUKI 
61001S ......... . 

MANNESMAN·TALL Y 
160L . 
1!1Ol . 

NEC 
3S5OtFor IBM PC) 

..... . 999 
. ..... 40 

........... 595 
1155 

. .. 1590 

... .. 875 

. ... 1710 

.... 340 

. ... 499 

.... 599 
. ..... 655 

· .1090 
· .1395 

..... CoI-S ... S 

..... c.II - Sms 

. ... ... 569 

· .. 589 
· .. 829 

3510 •••.•••....•...•.....•••..•.. 
... 1705 
... 1365 
... 1890 nl0 . ..................... . 

STAR MICRON!CS 
.CAU 
CALL 

GeminI lOX . . 
Gemin l l~ 

Gemini 15 ... . ................. 370 
SILVER REED 

EXP_ 

TOSHIBA 
.... 575 

P·1350 ..... . ............• . .. 1499 
TRANSTAR 

12O P ... ........ .. ........ ..... .. 499 
31SCOIorPrinlllf ...... . ............ . .499 

$Met F_ & Tract"", . CALL 

CUSTOMER SERVICE 1602) 861 -1141 
TWX 910·950-1194 

10439 N CAVE CREEK RO #111 
PHOENIX AZ 85020 
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64 EXPLORER
Larry Isaacs

This month we'll cover two topics. First, we'll

add a RESET switch so you can easily recover

from a program "crash," and then we'll discuss

file access for the 1541 disk drive.

When you're using some of the special

hardware features of the 64, and especially when

you're experimenting with machine language, a

simple mistake can cause the 64 to crash. The

display just sits there, if there is a display; nothing

happens when keys are pressed; and even pressing

RUN/STOP—RESTORE doesn't help.

In such cases, it takes a reset to bring the 64

back. Naturally, turning the machine off and

back on is one way to recover from a crash. Un

fortunately, this means that the contents of RAM

will be lost, including the program you were

working on.

There is another way to reset the computer,

without turning it off. You can connect a switch

to the User Port to trigger the reset sequence.

A Clean Start Out Of The Gate
As you would expect, the 6510 microprocessor

contains some complex circuitry. If the microproc

essor is to operate properly, all the various parts

of this circuitry must work together in an exactly

defined set of steps. A RESET signal gets every

thing synchronized. When this signal is grounded,

the 6510 is forced through a sequence, like horses

going into the starting gate to get ready for a race.

When the RESET signal is released from ground,
all the processor's components start off together.

At this point, the 6510 is ready to start ex

ecuting machine language instructions. But where

will these instructions first come from? The reset

process also deals with this question. The first

thing the 6510 will do after the RESET signal is

released is fetch two bytes from the top two mem

ory locations in the 64. These bytes are the starting

address for executing machine instructions. Two

such bytes, used to form an address, are called a
vector; the two bytes mentioned above are called

the RESET vector.

RESET Without Losing The Program

You have access to the RESET signal through two
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pins in the User Port (the rightmost connector as

you face the back of your 64). Triggering a RESET

through the User Port will cause a RESET without

turning the power off (and memory contents will

not be lost). There is a good chance that the pro

gram you were working on will still be intact. You

can save a fair amount of time while experimenting

and debugging by not having to reload the pro

gram every time.

To construct a RESET switch, you will need

the following items:

Hardware:

1 Momentary contact switch (SPST)

1 24-pin card edge connector

(contacts on .156 inch centers)

You will also need a small amount of wire (prefer

ably stiff wire) as well as a soldering iron and a

little solder. If you aren't good at soldering,

perhaps you can find a friend who can do the

construction for you.

The construction involves connecting one

terminal of the switch to pin 1 on the card edge

connector, and the other terminal on the switch

to pin 3 on the connector:

— — — — — — —,

1
i

TOP PIN 3^

FIN1

When construction is finished, plug the con

nector onto the 64 User Port (with the computer's

power off), making sure that the terminals with
connected wires are on top. With your switch in

place, if your program crashes you just press the

switch, and your 64 is RESET.

64 EXPLORER 
Lorry Isaacs 

This month we'll cover two topics. First, we'll 
add a RESET switch so you can easily recover 
from a program" crash," and then we'll discuss 
file access for the 1541 disk drive. 

When you're using some of the special 
hardware features of the 64, ·and especially when 
you're experimenting with machine language, a 
simple mistake can cause the 64 to crash. The 
display just sits there, if there is a display; nothing 
happens when keys are pressed; and even pressing 
RUN/STOP-RESTORE doesn't help. 

In such cases, it takes a reset to bring the 64 
back. Naturally, turning the machine off and 
back on is one way to recover from a crash. Un­
fortunately, this means that the contents of RAM 
will be lost, including the program you were 
working on. 

There is another way to reset the computer, 
without turning it off. You can connect a switch 
to the User Port to trigger the reset sequence. 

A Clean Start Out Of The Gate 
As you would expect, the 6510 microprocessor 
contains some complex circuitry. If the microproc­
essor is to operate properly, all the various parts 
of this cir0uitry.must work together in an exactly 
defined set of steps. A RESET signal gets every­
thing synchronized. When this signal is grounded, 
the 6510 is forced through a sequence, like horses 
going into the starting gate to get ready for a race. 
When the RESET signal is released from ground, 
all the processor' s components start off together. 

At this point, the 6510 is ready to start ex­
ecuting machine language instructions. But where 
will these instructions first come from? The reset 
process also deals with this question. The first 
thing the 6510 will do after the RESET SIgnal IS 
released is fetch two bytes from the top two mem­
ory locations in the 64. These bytes are the starting 
address for executing machine InstructIons. Two 
such bytes, used to form an address, are called a 
vector; the two bytes mentioned above are called 
the RESET vector. 

RESET Without Losing The Program 
You have access to the RESET signal through two 
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pins in the User Port (the righnnost connector as 
you face the back of your 64). Triggering a RESET 
through the User Port will cause a RESET without 
turning the power off (and memory contents will 
not be lost). There is a good chance that the pro­
gram you were working on will still be intact. You 
can save a fair amount of time while experimenting 
and debugging by not having to reload the pro­
gram every time. 

To construct a RESET switch, you will need 
the following items: 

Hardware: 
1 Momentary contact switch (SPST) 
1 24.pin card edge connector 

(contacts on .156 inch centers) 

You will also need a small amount of wire (prefer­
ably stiff wire) as well as a soldering iron and a 
little solder. If you aren't good at soldering, 
perhaps you can find a friend who can do the 
construction for you. 

The construction involves connecting one 
terminal of the switch to pin 1 on the card edge 
connector, and the other terminal on the switch 
to pin 3 on the connector: 

When construction is finished, plug the con­
nector onto the 64 User Port (with the computer' s 
power off), making sure that the terminals with 
connected wires are on top. WIth your SWItch In 
place, if your program crashes you just press the 
switch, and your 64 is RESET. 



Visit us at

930 Town S. Country Village

San Jose,Ca. 95128

ATARI

B00XL 1BK Computer 154.

800XL B4K Computer 264.

1400XL 64K Computer * *

1450XLD B4K Computer * *

1027 Letter Qual.printer 265.

1050 Disk Drive 331.

850 Interface 163.

KX7097 Logo 70.

CX4018 Pilot 55.

COMMODORE/ATARI Modem $149.

Auto Dial/Answer send recieve and

Print simultaneously 300 baud

direct connect w/centranics port,

cable and software listings.

COMMODORE

Executive B4 w/drive and moniter * *

444/T.E.D. * *

SUPER 64 Forth $89.95

Supports floating point

sprites,sound S. Hires graphics

Card? +G $89.95

Printer Interface w/Graphics

Word pro. 3+ 64 w/Spellright $83.00

We carry all H.E.S. products

including

Graphic Basic 64 £ £

Multiplan 64 $84.95

Omniwriter 64 w/Spellchecker * *

MODEMWARE 64 $39.00

Features UP/DOWNloading,save to Disk

, 64 to 64, and out put to printer

OKIDATA * * PRINTERS

GEMINI * * NOW

SMITH/CORONA * * AVAILIBLE

We're also at:

160 East El Camino Real

Mt. View, Ca. 94040

TO ORDER

TOLL FREE 800-841-9494

Between 10am and 5pm

Pacific Standard Time

FOR INFO [OR IN CALIFORNIA)

408-246-5710

VISA/MASTERCHARGE/COD

5% Shipping on all orders

California residents Please

add 6.5% sales tax

Orders Shipped UPS or UPS Blue

(UPS Blue extra)

KOALA PAD w/Koala painter For

APPLE ATARI COMMODORE

89.95 84.95 84.95

We carry all INFOCOM For

APPLE ATARI COMMODORE

Including Zork Infidel Enchanter

ULTIMA III EXODUS For

APPLE ATARI COMMODORE

44.95 44.95 * *

We carry all EPYX software For

APPLE ATARI COMMODORE

Including Gateway to Apshai

Pitstop or Jumpman Jr.

Dragonriders of Pern $25.95ea.

We carry all ELECTRONIC ARTS

software For

APPLE ATARI COMMODORE

Including Music Constuction Set

Pinball Construction Set

Archon - Mule $32.95ea

The Finacial Cookbook # #

We carry all BRODERBUND software

For APPLE ATARI COMMODORE

Including Bank Street Writer £ *

We carry all SIERRA ON LINE software

For APPLE ATARI COMMODORE

Including B.C.'s Quest for Tires

Sammy Lightfoot $26.95ea

DATA DEFENDER By RIN6 KING $19.95ea.

Diskette storage case holds 70

disks w/dividers,lock and 2 keys.

* * call for Prices

If you don't see it here call

Prices are subject to change.

P.S. Down as well as up,

give us a call.

Visit us at 
930 Town & Country Village 
San Jose,Ca. 95128 
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5% Shipping on all orders 
California residents Please 
add 6.5% sales tax 
Orders Shipped UPS or UPS Blue 
(UPS Blue extra) 
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Including Music Constuction Set 
Pinball Construction Set 
Ar chon - Mule $32.95ea 
The Finacial Cookbook * * 
We carry ~ll BRODERBUND software 
For APPLE ATARI COMMODORE 
I ncluding Bank Street Wr iter * * 
We carry ' all SIERRA ON LINE software 
For APPLE ATARI COMMODORE 
Including B.C.'s Quest for Tires 
Sammy Lightfoot $26 . 95ea 
DATA DEFENDER By RING KING $19 .95ea. 
Diskette storage case holds 70 
disks w/dividers,lock and 2 keys. 

* * call fo r Prices 
I f you don't see it here call 
Prices are subject to change . 
P . S. Down as well as up, 
give us a call. 



If you are working strictly with machine lan

guage, you may be able to continue working with

your program immediately after using the RESET

switch. If you are working with BASIC or are using

the DOS Wedge, you must do a little more work

to get things back to normal. To restart the DOS

Wedge, execute the following command:

POKE 186,8:SYS 52224

The first POKE is necessary to put the 1541's device

number where the Wedge expects to find it. Nor

mally it would be put there automatically when

the Wedge is loaded from disk. The SYS command

links the Wedge into BASIC again.

Recovering A BASIC Program
When you are working with BASIC programs,

using the RESET switch will effectively perform a

NEW on your program. To recover the BASIC

program, a small machine language routine will

be necessary. The following program will POKE

the required routine into memory.

10 AD = 49152:FOR I = 0 TO 21

20 READ D:POKE AD + I,D:NEXT

30 DATA 169,8,141,2,8,32,51,165,24

40 DATA 165,34,105,2,133,45,165,35

50 DATA 105,0,133,46,96

60 PRINT'TO EXECUTE, USE SYS" ;AD;":CLR"

As written, the routine should be located at

49152 ($C000). The routine will run correctly no

matter where it is placed, provided it is some place

out of the way. You could put the routine in the

cassette buffer by simply setting AD to 828 in line

10. You should execute this program before be

ginning your experiments with the program under

development. Should you be forced to use the

RESET switch, you can recover the BASIC pro

gram by executing the command:

SYS 49152:CLR

As you might guess, this will also recover a pro

gram which has been inadvertently NEWed. The

CLR command is necessary to clean up some

pointers that BASIC uses to locate where variables

and arrays are to be stored.

Finding The Variables Again
Unfortunately, there isn't an automatic way to

recover the old values of the variables or arrays.

Recovering arrays is too complicated to be practi

cal. However, some of the variables can be recov

ered, provided you have an idea of how many

there were. To recover a given number of vari

ables, substitute that number for n in the following

command:

?PEEK(45) + PEEK(46)*256 + 7*n

Substitute the value printed into the N in this

additional command:

POKE48,INT(N/256):POKE47,N-PEEK(48)*256
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At this point you should be able to print the values

of the first N variables created by the BASIC pro

gram, assuming there were that many.

When you're working with machine language

programs, the RESET switch can be especially

handy. In addition to not having to reload your

programs all the time, the variable storage used

by the machine language program should still be

intact. This can be very helpful in determining

where in the program the crash occurred.

A Corrupted Program Must

Be Reloaded

As mentioned before, the great majority of mem

ory will be left unchanged after the reset. How

ever, there is a possibility that the program was

accidentally corrupted by the crash. Therefore, if

you must be sure that there is a good copy in mem

ory, you should reload the program. This obvi

ously implies that you saved a copy before you

tried it out.

But for simple experimentation, you can as

sume that the program in memory is still good

and simply execute it again. If it crashes right

away, or in a different manner, it may be time to

reload the program.

If you've managed to live without a reset

switch this long, you may wonder whether you

should bother building one. When you are de

bugging a program which crashes the machine,

anything which can help minimize the frustration

is desirable.

File Access And The 1541
Now to look some more at the 1541 disk drive.

Fortunately, we have a nice thick reference manual

for the 64 to provide lots of detailed information.

Unfortunately, the Commodore 64 Programmer's

Reference Guide doesn't cover the 1541 disk drive.

Instead, we are left with the 2542 User's Manual,

which isn't totally accurate or clean. To help fill

this gap, I will pass on any interesting bits of in

formation I can discover concerning operation of

the disk drive.

How many disk files can be open at one rime?

The only hard facts I could find in the 2542 User's

Manual were under DOS Error Message 70: NO

CHANNEL. Here it states that six "direct" access

(which I assume to mean random access) or five

sequential files may be open at one time. From

previous experience, I knew these numbers were

not correct.

Since my experiments gave inconsistent re

sults, I am unable to give you a simple answer to

the question. Instead, I'll just tell you what I ob

served, and not try to explain it.

Maximum Ot Three Sequential Files

First of all, I was able to open only four random

If you are working strictly with machine lan­
guage, you may be able to continue working with 
your program immediately after using the RESET 
switch . If you are working with BASIC or are using 
the DOS Wedge, you must do a little more work 
to get things back to normal. To restart the DOS 
Wedge, execute the following command: 

POKE 186,8:SYS 5=4 

The first POKE is necessary to put the 1541's device 
number where the Wedge expects to find it. Nor­
mally it would be put there automatically when 
the Wedge is loaded from disk. The SYS command 
links the Wedge into BASIC again. 

Recovering A BASIC Program 
When you are working with BASIC programs, 
using the RESET switch will effectively perform a 
NEW on your program. To recover the BASIC 
program, a small machine language routine will 
be necessary. The following program will POKE 
the required routine into memory. 

10 AD;49152:FOR 1;0 TO 21 
20 READ D:POKE AD + I,D:NEXT 
30 DATA 169,8,141,2,8,32,51,165,24 
40 DATA 165,34,105,2,133,45,165,35 
50 DATA 105,0,133,46,96 
60 PRINT"TO EXECUTE, USE SYS" ;AD;":CLR" 

As written, the routine should be located at 
49152 ($COOO). The routine will run correctly no 
matter where it is placed , provided it is some place 
out of the way. You could put the routine in the 
cassette buffer by simply setting AD to 828 in line 
10. You should execute this program before be­
ginning your experiments with the program under 
development. Should you be forced to use the 
RESET switch, you can recover the BASIC pro­
gram by executing the command: 

SYS 49152:CLR 

As you might guess, this will also recover a pro­
gram which has been inadvertently NEWed. The 
CLR command is necessary to clean up some 
pointers that BASIC uses to loca te where variables 
and arrays are to be stored. 

Finding The Variables Again 
Unfortunately, there isn' t an automatic way to 
recover the old values of the variables or arrays. 
Recovering arrays is too complicated to be practi­
cal. However, some of the variables can be recov­
ered, provided you have an idea of how many 
there were. To recover a given number of vari­
ables, substitute thaf number for n in the following 
command: 

?PEEK(45) + PEEK(46) ' 256 + 7'n 

Substitute the value printed into the N in this 
additiona l command: 

POKE48, INT(N/256) :POKE47,N-PEEK(48)'256 
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At this point you should be able to print the va lues 
of the first N variables created by the BASIC pro­
gram, assuming there were that many. 

When you' re working with machine language 
programs, the RESET switch can be especially 
handy. In addition to not having to reload your 
program s all the time, the variable storage used 
by the machine language program should still be 
intact. This can be very helpful in determining 
where in the program the crash occurred . 

A Corrupted Program Must 
Be Reloaded 
As mentioned before, the great majority of mem­
ory will be left unchanged after the reset. How­
ever, there is a possibility that the program was 
accidentally corrupted by the crash. Therefore, if 
you must be sure that there is a good copy in mem­
ory, you should reload the program. This obvi­
ously implies that you saved a copy before you 
tried it out . 

But for simple experimentation, you can as­
sume that the program in m emory is still good 
and simply execute it again. If it crashes right 
away, or in a different manner, it may be time to 
reload the program. 

If you've managed to live without a reset 
switch this long, you may wonder whether you 
should bother building one. When you are de­
bugging a program which crashes the machine, 
anything which can help minimize the frustration 
is desirable. 

File Access And The 1541 
Now to look some more at the 1541 disk drive. 
Fortunately, we have a nice thick reference manual 
for the 64 to provide lots of detailed information. 
Unfortunately, the Commodore 64 Programmer's 
Reference Guide doesn' t cover the 1541 disk drive. 
Instead, we are left with the 1541 User's Mal1ual, 
which isn' t totally accurate or clean. To help fill 
this gap, I will pass on any interesting bits of in­
formation I can discover concerning operation of 
the disk drive. 

How many disk files can be open at one time? 
The only hard facts I could find in the 1541 User's 
Manual were under DOS Error Message 70: NO 
CHANNEL. Here it states that six "direct" access 
(which I assume to mean random access) or five 
sequential fil es may be open at one time. From 
previous experience, I knew these numbers were 
not correct. 

Since my experiments gave inconsistent re­
sults, I am unable to give you a simple answer to 
the question . Instead , I'll just tell you what I ob­
served, and not try to explain it. 

Maximum Of Three Sequential Files 
First of all, I was able to open only four random 



access channels before getting the NO CHANNEL

error message. This implies that only three se

quential channels may be opened at one time.

This I found to be true, provided only one of the

three files was opened for writing. Opening three

sequential files for writing resulted in an error.

It's interesting that opening three sequential files

did not result in a NO CHANNEL error, rather

there was a DRIVE NOT READY error (74).

Opening two sequential files for writing and

one for reading was accepted by the disk drive,

provided that the one for reading was opened

last. If the file for reading was opened first or sec

ond, a DRIVE NOT READY message was returned

by the disk drive. Because of this inconsistent

operation, I would open no more than two se

quential files for writing.

. As for relative files, it appears that only one

relative file may be opened on the 1541 at one

time. Opening a relative file in conjunction with a

random access file or sequence file resulted in the

same inconsistency as opening two sequential

write files. If the relative file was opened first,

another file, random or sequential, could be

opened afterward without complaints from the

disk drive. However, when a random or sequential

file was opened first, opening a relative afterward

caused the NO CHANNEL error.

Mixing File Types

From these observations, I would say it's safe to

use up to four random access files at one time,

three squential files (with only one opened for

writing), or one relative file. It should also be pos

sible to mix some random access files with se

quential channels, if desired. My experiments did

not involve reading or writing data to any great

extent. To be thorough, this should be done as

well. I may be able to report on further experi

ments in my next column.

I will also try to verify if the 1541 drives cur

rently being sold show the same symptoms as my

drive. It is possible that the software inside has

been upgraded since I obtained my drive, though

I haven't heard any reports of this. ©
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access channels before getting the NO CHANNEL 
error message. This implies that only three se­
quential channels may be opened at one time. 
This I found to be true, provided only one of the 
three fil es was opened for w ri ting. Opening three 
sequential files for writing resulted in an error. 

Mixing File Types 

It's interes ting that opening three sequential files 
did not result in a NO CHANNEL error, rather 
there was a DRIVE NOT READY error (74). 

Opening two sequential fil es for writinl? and 
one for reading was accepted by the dIsk drIve, 
provided that the one for reading was opened 
last. If the file for reading was opened first or sec­
ond, a DRIVE NOT READY message was returned 
by the disk drive. Because of this inconsistent 
operation , I would open no more than two se­
quential fi les fo r writing. 

From these observations, I would say it's sa fe to 
use up to four random access files at one time, 
three squential files (with only one opened for 
writing), or one relative fil e . It should also be pos­
sible to mix some random access fil es with se­
quential channels, if desired. My experiments did 
not involve reading or writing data to any great 
extent. To be thorough, this should be done as 
well. I may be able to report on further experi­
ments in my next column . 

I will also try to verify if the 1541 drives cur­
rently being sold show the same symptoms as my 
drive. It is possible that the software inside has 
been upgraded since I obtained my drive, though 
I haven' t hea rd any reports of this. © 

. As for relative fil es, it appears that only one 
rela tive file may be opened on the 1541 a tone 
time. Opening a relative fil e in conjunction with a 
random access fil e or sequence fil e resulted in the 
same inconsistency as opening two sequen tial 
write files. If the relative file was opened first, 
another file, random or sequential, could be 
opened afterward without complai nts from the. 
disk drive. However, w hen a random or sequential 
file was opened first, opening a relative afterward 
caused the NO CHANNEL error. 
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Random Music
Roger Hagerfy

Looking for some great sound effects for your

game programs? "Random Music" plays random

combinations of pitch, duration, and volume to

produce a wide variety of sounds. And for even

more variety, you can use the game paddles to

control one of these parameters while the com

puter selects the others at random.

Displayed on the screen are the digital values

of the game paddles (0-255) and paddle buttons

(0 or 1). The program plays a random combination

of pitch, duration, and volume.

Pressing the right paddle button enables you

to control the duration by rotating the right

paddle. When the left paddle button is pressed,

the pitch is controlled by the value of the left

paddle. When both buttons are pressed, the last

note is pulsed. By using the noise voice in this

mode, you can generate some exciting machine-

gun effects. Releasing both buttons returns to the

random music mode.

The Atari version uses one voice. The VIC

version uses four voices which can be selected by

the function keys. In the 64 version, the function

keys are used to select the triangle, sawtooth,

pulse, and noise waveforms. See the "Automatic

Proofreader" article on page 60 before typing in

these programs.

Program 1: Random Music—VIC Version

5 GOTO9040 :rem 59

6 POKE36879,76:PRINT"{CLR}" :rem 173

10 POKE37139,0:DD=37154:PA=37137:PB=37152

:rem 14

20 PX=36872:PY=36873:K1=4 :rem 163

100 FORI=1TO4 :rem 6

110 S(I)=36873+I:NEXTI :rem 253

130 V=36878 :rem 55

131 PRINT"{HOME}{4 DOWN}{RIGHT}[DOWN}
{BLU}{RVS}LEFT{OFF}{2 SPACES}{RVS}FB"
,"£GRN}RIGHT{OFF}{2 SPACES}{RVS J FB
[OFF}" :rem 61

132 PRINT"{DOWN}{19 SPACES}" :rem 120

133 GOSUB9000:PRINT"[UP}" PEEK(PX)TAB(6)X

;TAB(10)PEEK(PY)TAB(1?)Y :rem 28

134 D1=PEEK(PX):D=PEEK(PY) :rem 66

140 Q=INT(RND(1)*4)+1:L=INT<RND(1)*16)

:rem 117

142 R=INT(RND(1)*128)+128 :rem 83

143 Q1=INT(RND(1)*4)+1 : rem 179

145 Z=S(Q):Z1=S(Q1) :rem 78
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: rem

: rem

: rem

: rem

: rem

; rem

2=255

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

: rem

18

152

63

178

157

50

193

85

188

139

140

141

150

46

208

225

14

21

102

150 POKE2,R:FORC=1TOD :NEXTC

155 POKEV,L

160 IFXTHEN200

165 POKEZ1,0

170 ONQGOTO134,140,131,134

200 FORI=1TO4:POKES(I),0:NEXT

201 D2=PEEK(PX)+128:IFD2>25 5THEND2=255

202 PRINT"{UP}"D2TAB{17)Y
203 KY=PEEK{197):IFKY=39THENK1=1

204 IFKY=47THENK1=2

205 IFKY=55THENK1=3

206 IFKY=63THENK1=4

208 IFKY<>39OR47OR55OR63THENKY=YY

209 YY=KY

210 POKES(K1)/D2:POKEV/10

215 GOSUB9000

218 Z=X+Y

220 ONZGOTO201,200

230 GOTO170

9000 POKEDD,127:Y=-((PEEK(PB)AND128)=0):P

OKEDD,255 :rem 129

9010 X=-{{PEEK(PA)AND16)=0):RETURN

:rem 246

9040 PRINT"{CLR}{RVS}{PUR}{7 SPACES}CONTR

OLS{7 SPACES}{OFF}" :rem 229

9050 PRINT"{RED}QRIGHT PADDLE-CONTROLS DE

LAY OF RANDOM MUSIC" :rem 155

9060 PRINT"QLEFT PADDLE-CONTROLS

{2 SPACES}PITCH WHEN LEFT FIRE- BUTT

ON IS{2 SPACES}DEPRESSED" :rem 38

9070 PRINT"{DOWN}QFUNCTION KEYS DETER-

{2 SPACES}MINE VOICE WHEN LEFT

[2 SPACES)FIREBUTTON IS" :rem 96

9080 PRINT"{RIGHT}DEPRESSED :rem 60
9090 PRINT"[DOWN}QWHEN BOTH FIREBUTTONS A

RE DEPRESSED THE{5 SPACES}LAST VOICE

USED IS{4 SPACESjPULSED"; :rem 16

10000 PfiINT" AND REPEATED :rem 189

10010 PRINT"{2 DOWN}{RVS}(YELjPRESS ANY K

EY TO START :rem 2

10020 GETA$:IFA$=""THEN10020 :rem 9

10030 GOTO6 :rem 99

Program 2: Random Music—64 Version

100 GOSUB 440 :rem 169

110 PRINT"{CLR}{9 DOWN}{13 RIGHT}RANDOM M

USIC" :rem 74

120 REM CLEAR CHIP :rem 2

130 SID =54272:PA=SID+25:FB = 56321:AD=17

:SR=243:FU=17:D1= 30:WA$="TRIANGLE"

:rem 222

140 FOR T= SID TO SID +24:POKET,0:NEXT

:rem 147

Random Music 
Roger Hagerty 

Looking for some grea t sound effects for your 
game programs? "Random Music" plays random 
combinations of pitch, duration, and volume to 
produce a wide variety of sounds. And for even 
more variety, you can use the game paddles to 
control one of these parameters while the com­
puter selects the others at random. 

Displayed on the screen are the digital values 
of the game paddles (0-255) and paddle buttons 
(0 or 1). The program plays a random combination 
of pitch, duration, and volume. 

Pressing the right paddle button enables you 
to control the duration by rotating the right 
paddle. When the left paddle bu tton is pressed, 
the pitch is controlled by the value of the left 
paddle. When both buttons are pressed, the last 
note is pulsed. By using the noise voice in this 
mode, you can generate some exciting machine­
gun effects. Releasing both buttons returns to the 
random music mode. 

The Atari version uses one voice. The VIC 
version uses four voices which can be selected by 
the function keys. In the 64 version, the function 
keys are used to select the triangle, sawtooth, 
pulse, and noise waveforms. See the" Automatic 
Proofreader" article on page 60 before typing in 
these programs. 
Program 1: Random Music-VIC Version 
5 GOT09040 :rem 59 
6 POKE36879,76:PRINT"{CLR}" :rem 173 
10 POKE37139,0:DD=37154:PA=37137:PB=37152 

:rem 14 
20 PX=36872:PY=36873:Kl=4 :rem 163 
100 FORI=lT04 :rem 6 
110 S(I)=36873+I:NEXTI :rem 253 
130 V=36878 :rem 55 
131 PRINT"{HOME} {4 DOWN} {RIGHT} {DOWN} 

{BLU} {RVS}LEFT{OFF}{2 SPACES} {RVS}FB" 
,"{GRN} RIGHT{ OFF){2 SPACES} (RVS}FB 
{OFF}" :rem 61 

132 PRINT" (DOWN){ 19 SPACES}" : rem 120 
133 GOSUB900":PRINT"{UP}" PEEK(PX)TAB(6)X 

,TAB(10)PEEK(PY)TAB(17)Y : rem 28 
134 Dl=PEEK(PX):D=PEEK(PY) :rem 66 
14" Q= INT(RND(1)*4)+1:L=INT(RND(1)*16) 

:rem 117 
142 
143 
145 

R=INT(RND(1)*128)+128 
Ql=INT(RND(1)*4)+1 
Z=S(Q):Zl=S(Ql) 
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: rem 83 
:rem 179 

: rem 78 

15" POKEZ,R:FORC=lTOD :NEXTC :rem 18 
155 POKEV,L :rem 152 
16" IFXTHEN200 :rem 63 
165 POKEZ1, 0 : rem 178 
170 ONQGOT0134,140,131,134 :rem 157 
200 FORI=lT04:POKES(I),":NEXT :rem 50 
201 D2=PEEK(PX)+128:IFD2>255THEND2=255 

:rem 193 
202 PRINT"{UP}"D2TAB(17)Y :rem 85 
203 KY=PEEK(197):IFKY=39THENK1=1 :rem 188 
204 IFKY=47THENK1=2 :rem 139 
205 IFKY=55THENK1=3 :rem 140 
206 IFKY=63THENK1=4 :rem 141 
208 IFKY<>390R470R550R63THENKY=YY:rem 150 
209 YY=KY :rem 46 
210 POKES(Kl),D2:POKEV,10 :rem 208 
215 GOSUB9000 : rem 225 
218 Z=X+Y :rem 14 
220 ONZGOT0201, 200 : rem 21 
230 GOT0170 : rem 102 
9000 POKEDD,127:Y=-«PEEK(PB)AND128)=0):P 

OKEDD,255 :rem 129 
9"10 X=-«PEEK(PA)AND16)=0):RETURN 

:rem 246 
9040 PRINT" (CLR){ RVS){ PURl! 7 SPACES }CONTR 

OLS{7 SPACES){OFF}" :rem 229 
9050 PRINT"{RED}QRIGHT PADDLE-CONTROLS DE 

LAY OF RANDOM MUSIC" : rem 155 
9060 PRINT"QLEFT PADDLE-CONTROLS 

{2 SPACES}PITCH WHEN LEFT FIRE- BUTT 
ON IS{2 SPACES}DEPRESSED" :rem 38 

907" PRINT"{DOWN}QFUNCTION KEYS DETER-
{2 SPACES}MINE VO ICE WHEN LEFT 
{2 SPACES} FIREBUTTON IS" : rem 96 

9080 PRINT"{RIGHT}DEPRESSED :rem 60 
909" PRINT" {DOWN} QWHEN BOTH FIREBUTTONS A 

RE DEPRESSED-THE{5 SPACES}LAST VOICE 
USED IS{4 SPACES} PULSED", :rem 16 

Ul.l'l00 PRINT" AND REP EATED : rem 189 
10010 PRINT"{2 DOWNl!RVS){YEL}PRESS ANY K 

EY TO START : rem 2 
10020 GETA$: IFA$=" "THEN10020 : rem 9 
1"030 GOT06 :rem 99 

Program 2: Random Musie-64 Version 
100 GOSUB 440 :rem 169 
110 PRINT"{CLR}{9 DOWN}{13 RIGHT}RANDOM M 

USIC" :rern 74 
120 REM CLEAR CHIP :rem 2 
130 SID =54272:PA=SID+25:FB = 56321:AD=17 

:SR=243:FU=17:Dl= 30:WA$="TRIANGLE" 
:rem 222 

140 FOR T= SID TO SID +24:POKET,0:NEXT 
:rem 147 
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539.95

Oil

5W.95

BS9.95

889.95

4B9.95
409.95

384.50

769.95

719.95

424.95

554.95
804.95

859.95
579.50
725.95
4B0.95

559.95

524.95

719.95

B89.95

699.95

844.95

384.95

609.95
584.95

629 SS

659.95

774.50

369.95

614.95

599.95

619.95

849.95

799.96

Sony Piotoel KX1901

HR 7110
JVC HRD 225

JVC HRD 120

JVC HR26S0
JVC HR7100
JVC GX70V

JVC HR7650

JVC HRC3 Compact

JVC GXNS
JVC GZS3 Compact
RCA VJP900 Retoie

RCA VJT700
RCA VJTZ50
RCA VJT500
RCA VJPI70
RCA 011 Camera
RCA 012 Camera
HCA 016 Camera
HCA017 Camera
RCA 030
Htlachi VKC3400

VT-16A
VT1BA
VT19A

VT7P
Hitachi VKC870

Sanyo VCR5400
Fisher 730 4-Head
Fisher 515

NEW! Sanyo 4500
Sanyo 7300
Sanyo 4300
Sanyo 6300
Sanyo 6B00
Zenith 1610

Zenith 9775

Zenith 9800

Hitac

Hitac

Hitac

Hitac

49935

424.95
629.S5

444.95

739.95

409.95

839.95
674.95

499.95

604.95
589.95

844.95

759.95

379.93

594.95
659.95
629.9S

464.95
519.95
814.95

1219.95

1J75.00

529.95

609.95

729.95
844.95
699.95
324.50
724.95

424.95

299.95
709.95

364.95

379.95

449.95

839.95
549.95

599.95

Write for Free Catalog

VIDEO TAPE—BY CASE ONLY

TDK
FUJI

JVC
MAXELL

SCOTCH
SONY
RCA

PANASONIC
MEMOREX

VHS
T120
6.85
7.45

6.60

6.50
6.50
7.30

6.90

6.45

7.10

VHS HIGH
T160 GRADE
12.60 9.3S

13.10 9.20

9.60 9.10
9.75 9.1S
9.99 9.30

— 6.35
— 9.99

— 9.50

9.99 9.00

BETA BETA BETA
L5O0 L750 LB3Q
5.85 6.90 B.99
6.75 8.10 9 25
— —

— 6.90 8 99
6.50 6.90 8 75
5.85 6.85 6.60

6.10 6.75 8.45

WE CARRY A FULL LINE OF SONY TV t, PROFEEL

IBM pc
STARTER

SYSTEM

COMPUTERS

APPLE 2E

with Disk Drive
Monitor & Column

Card

S1849.95 $1149.95
Additional Disk Drives 189.95

Eagle p c 1599.95

Kavpo II 1329.85
Hayes 300 SmartnaOem 199.95

Hayes Uoomcdem II E 20935
AmOeH Uonnor 249.95

Brother HR15 389.95

Okidata 92 389.95

COMMODORE
VIC 20

64

>sk Drive

1525 Prints r
VICMoOem

1650 Modem

16K Expander
1701 Monitor

1530 Data Setle

79.95

189.95
189.95

174.95
59.9S

101.95
74.50

1M.95

49.95

C. ITOH Star writer

C. fTOH Pro wnter 8510
NEC 3550
Gemini 10

Gemini 15

Etson FX100
Epson FXBO
Okidata 93

ATARI
Alan 1400 XL
Alan 1200 Rebate

Atan 800 Rebate
1027 Printer

1030 Modem

830 Modem
1010 Program Recorder

1020 Printer

1025 Printer

949.95

339.95

1629.95

279.95
349.95

$59.95

519.95

659.95

CALL

199.95
249.95

254.95

CALL
129.95

74.50

199.95

2S4.95

|For Info Dial (212) 627-1000 No dealers on advemseo special?
Ipjease' To order simply dial toll free 800-221-8927 with your
■MasterCard or VISA and your order wiK arrive via UPS or send

Icertifiedcheck or money order only to: HARMONY VIDEO AND
IELECTRON1CS. 2357 Coney Island Ave., Brooklyn. N.Y.
111223. and add approximate snipping, postage and Insurance
■charges Customer Service (212) 627-8886 Mon-Fn. 9-5. Cred
it! cards lor pftone orders only. All prices and avail^itlity subject
■to change without notice Allofdersshippedoufofsiate Dealer
[inquiries mvfled!! MC. VISA

SAVEATELEK-TEK

ON PRINTERS

HUGE SAVINGS ON

ALL EPSON PRINTERS

CALL FOR SUPER

LOW PRICES ON

RXSOFT FX80 FX 100

1

EPSON RX-80

275.00
B75D Ribbon Cartridges for Epson

SO Column Printers 4.00

EPSON MX-100

$500.00
[15 in. wide carriage]

includes Tractor & Friction

8755 Ribbon Cartridges for Epson

132 Column Printers .7.00

Cables for Epson

PA10A 10 ft. 36/36 pin

standard parallel 25 00

IB-P10 10 ft. 36/25 pin parallel
for IBM 25.00

PA6T 6 ft. 36/16 pin parallel
for TI-99/4A 25 00

RSIDAIOft. 25 pin
standard RS-232[full loaded] 21.00

RS1Y RS-232 Y cable for TI-99/4A . . 35.00

Interfaces

Microtech MCC 2064 65.00
GRAPHSTAR 70 00

GRAPPLER PLUS 120-00
GRAPPLER PLUS [32K1 BUFFER 165.00
B148 Sen [For FK or FX Models] .. .90.00
8161 IEEE-48B Interface BO 00

DUST COVERS
AVAILABLE FOR
ALL MODELS

LETTER QUALITY PRINTERS

3500—31,550

TTX — COMREX — DIABLO

CALL TOLL FREE 800-621-1269
EXCEPT Illinois, Alaska, Hawaii

Cnrp. Accta. invitad. Mln Ord. 515,00 Mastercard or Vse by
mai or Dhore Mai Caster's Check, Money Ord . Pers Chec* (2 v*s
to dr] Add $4 00 1st .tern [AK, HI, P.R., Canada add S10.00

f<ritrtim)S1.D0ea aOd'Ishpg SharWI ShipmentstolLaddress
add 6% tai Prices sub) w change. WRITE tar fraa catalog.
Raturn policy tor dafactiv* on arrival raplacamanti only: 90
■ mlr. wty. ALL ELEK-TEK MERCHANDISE IS flRAND

■;, FIRST QUALITY AND COMPLETE.

ELEK-TEK.inc.
65S7 N. Lincoln Avs., Chicago IL 60645

<B0O) 6J1 1269 (312)6777660

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please send additional information 
for _________ _ 

Namlcc _________ _ 

Instilution'---________ _ 

Stree'Lt _________ _ 

City, ________ _ 

St.IC _ _____ Zip _ _ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi . 48106 

Sony Sl2f\O 554.t5 5(ny PrdeeI1OC1901 
Sonv &2400 3IM.95 HA 7110 

~l~eless :::~ ~~g ~~g ~~ 
~ISs'fl~ ~t~ 5!M,:;g j~ ~~~ 
Sony HVC2600 181.15 JVC GX70V 
HVC2500 AUloIocus U'I.15 JIIC HR7650 

~ ~g~ =:~ j~ ~~~ Compact 
Panuoric PVI220 364.50 JVC GZ5J Comoaec 
Panuonic 1720 7851.95 RCA V..f'900 Rebale 
Panuonic PV17&Q 71U5 RCA vmoo 
PW\UOI'IIC PVI 320 424." RCA VJT250 
Parwot'IiC PVI52(1 554." RCA VJT500 
PatIUOr'IIC PV6500 tI04.t5 RCA VJP170 
NEW! PV6600 lSt.ts RCA all camera 
PV5400 Portatlle m.so RCA 012 camera 
Panuonic 5500 m.ts RCA 016 Camera 
Panuonic PK802 480." RCA 017 Camera 
NEWI Aulolocus557 55S1.i5 RCA 030 
Panuonlc: PK503 524.95 Hitachi YKC3400 
Paroucne PK957 711.95 HillIchi VT·18A 
Ouuat 54351513 6111.85 Hitachi VTlaA 
Ouasar IIK?47 HII." Hitachi VT19" 
OuUAI 543515040 6&4." Hitachi vnp 
Out.Sal 5031 3&4.95 Hitachi \lKC870 
Quasar 5335 6OfI.95 Sanyo VCRS400 
Ouasas 5235 514.95 FISher 730 Hiead 
Ou.."., 5635 12i.IS FtShef 51 5 
Ouasar VK727 65i.t5 NEW! Sanyo 4500 
GE 4016 n4.50 Sanyo 7300 
GE 4002 31111 .15 Sanyo 4300 
GE 4020 Pan 814.115 Sanyo 6300 

g~ :g~~ :~:~ ~ ~ 
GE 4024 &411.15 Zenith 9n5 
Sony ProIeeI KXT2501 7'851.515 Zenith 9800 

Write for Free Catalog 
VIDEO TAPE-BY CASE ONLY 

VHS VMS HIGH BETA BETA 
TI20 neo GRADE UOO L750 
6..45 12.80 11.35 5.15 11.510 
7.45 13.10 11.20 15.75 15.10 
1.150 lI.eo 11.10 
1.50 11.75 11.15 11.510 
6.50 II." 51.30 15 .50 a.iO 
7.30 1.35 5.85 6.65 
6.eo II." 
6.45 11.50 
7.10 11 .99 11.00 1.10 US 

CARRV A FULL UNE OF SONY TV & PROFEEL 

IBM pc 
STARTER 
SYSTEM 

51849.95 

COMPUTERS 

APPLE 2E 
with Disk Drive 

Monttor & Column 
Card 

51149.95 
C. rTOO Star wriItr 
c.1TQH Pro \IIdIf 8510 

NEe "'" 

""'"' " ~15 
~FXIOO 

""'" FXBO 00dII", 93 

EPSON RX-SO 
275.00 

8750 Ribbon Cartridges for Epson 
80 Column Printers . . . . . . 4 .00 

EPSON MX-100 
$500.00 

(15 in. wide carriage] 
includes Tractor & Friction 

8755 R;bbon Cartridges for Epson 
132 CoILmn Pmters ... 7.00 

Cabl •• for Epeon 
PA10A 10 ft. 36/36 pin 

standard parallel .... . .. . .. . .. 25.00 
IS.P10 10 ft. 36/25 pin parallel 

for 18M.... .25.00 
PA6T 6 ft. 36/16 pin parallel 

for TI-99/4A . .. . .. .. 25.00 
RS10A 10 ft. 25 pin 

standarn RS-232{fuIt kladed) . . . . . 21.00 
RS1Y RS-232 Y cab~ for T1-99/4A .35.00 

Interface. 
Microtech MCC 2064 .. 65.00 
GRAPHSTAR .. . . .. .. .. .. .. . .. 70.00 
GRAPPLER PWS ... .. . .. . .. .. 120.00 
GRAPPLER PWS [32K) 8UFFER . . . .. 165.00 
8148 Ser. {For AX or Fx Models) 90.00 
8161 IEEE-488 Interface .. ... . . . . . . 60.00 

DUST COVERS 
AVAILABLE FOR 

ALL MODELS 

LETTER QUALITY PRINTERS 
5500-51,550 

TTX - COMREX - DIABLO 

CALL TOLL FREE 800-621-1269 
E)(CEPT illinOIS, Alaska , HawaII 

Corp. Acct • • lmoiud. Mill Ont • • 15.00 Mat;un;n" v.. by 
..... D' DI'V:re. Mall c.ner', D-ecl. ~ ()'!I. Prs. o.d< 12 Ms 
to dr:J Add S4.00 15tIUm. (AK, HI, P.R., c....cs. add '10.00 
""" !tell'l) 5 1.00 l1li. BdcI1 ~ & hencI. ~ to l.1Id!hn 
add SIIi WI~ Pnces S\.tJj to r;:hanga. WRITE for ,,... uta/ot. 
A.turn policy for ~IwDII...m..l,........-. onIy:.o 
.t.y ""I'. Wly. AU LUK-TEI( MEACHANOISI til _RAND 
NEW, FI~ QUAUTY AND COMPLETE. 

~ ELEK-TeK,inc_ 
6557H UneolnAv. ChlcagolL60645 
(SOD) 621 1269 ClU) 677 7660 



150 POKESID+24,15 :rem 200

160 POKE SID+5,AD:POKESID+6,SR :rem 50

170 IF PEEKf197)>6ORPEEK(197)<3THEN190

:rem 162

180 ON PEEK{197)-2GOSUB320,330,340,350

:rem 10

190 F1=PEEK(FB)AND8:F2=PEEK(FB)AND4

:rem 75

200 IFFK>0ANDF2O0THENFB$= "{12 SPACES}"

:GOSUB410:GOSUB370:GOTO240 :rem 63

210 IF F1=0AND F2=0{2 SPACES}THEN FB$="BO

TH BUTTONS":GOSUB400:GOSUB360:GOTO250

:rem 33

220 IF F1=0THEN FB$="LEFT{2 SPACES}BUTTON

":GOSUB400:GOTO250 :rem 194

230 IF P2 =0THEN FB$="RIGHT BUTTON":GOSUB

360:GOTO250 :rem 28

240 D1=INT(RND{0)*255):D2=INT(RND{0)*255)

:GOSUB410:GOSUB370 :rem 166

250 POKE SID+1,D1:POKESID,50:POKE214,12:P

RINT:POKE211,8:PRINT"PITCH";Dl$;

:rem 198

260 P0KESID+4,FU :rem 205

270 FORT=1 TO D2:NEXT:POKESID+4,FUAND254

:rem 177

280 PRINT"{4 RIGHT}DELAY";D2$; :rem 94

290 PRINT"{DOWN}{20 LEFT}WAVEFORM {RVS}";

WA$;

300 POKE214,14:PRINT:POKE211,13:PRINTFB?

rem 177

310 GOTO170

320 FU=129:WA$=" NOISE{2 SPACES}"

330 FU =17:WA$="TRIANGLE":RETURN

340 pu= 33 :WA$="SAWTOOTH":RETURN

350 FU = 65:WA$=" PULSE{2 SPACES}

rem 108

rem 101

RETURN

:rem 24

rem 189

rem 223

:POKESI

D+2,245:POKESID+3,7:RETURN :rem 108

360 D2=PEEK(PA) :rem 83

370 D2$=STR5(D2):IF LEN(D2$)=3THEND2$=" "

+D2? :rem 103

380 IF LEN(D2$)=2 THEND2$="{2 SPACES}"+D2

$ :rem 114

390 RETURN :rem 124

400 Dl = PEEK(PA+1) :rem 169

410 D1$=STR$(D1):IF LEN(Dl$)=3THEND1$=" "

+D1? :rem 93

420 IF LEN(D1$)=2 THEND1$="{2 SPACES}"+D1

$ :rem 106

430 RETURN :rem 119

440 PRINT "{CLR}{16 RIGHT}[BLK}CONTROLS":

POKE53281,1 :rem 153
450 PRINT"{BLK}{DOWN}{RIGHTjWHEN THE RIGH

T FIRE BUTTON IS PRESSED," :rem 153

460 PRINT"{DOWN}{8 RIGHT}THE RIGHT PADDLE

CONTROLS" :rem 225

470 PRINT"{DOWN}{4 RIGHTjTHE DELAY OF THE

SOUNDS PRODUCED." :rem 23

480 PRINT"{DOWN}{RIGHT}WHEN THE LEFT FIRE

BUTTON IS PRESSED," :rem 185

490 PRINT"{DOWN}{8 RIGHT}THE LEFT PADDLE

{SPACE}CONTROLS" :rem 145
500 PRINT"{DOWN}{4 RIGHT}THE PITCH OF THE

SOUNDS PRODUCED." :rem 26
510 PRINT"{DOWN}{2 RIGHTjlF BOTH BUTTONS

{SPACE}ARE PRESSED, THEN THE":rem 199

520 PRINT"{DOWN}{2 RIGHT}LAST SOUND PRODU

CED IS PULSED AND CAN " :rem 212

530 PRINT"{4 RIGHTjBE CONTROLLED BY EITHE

R PADDLE." :rem 142

HA

30

BD

m

NA

BH

NL

h

8

10

20

30

40

50

D2*<3>,Dl*<3>,DT*<3>

CCLEARJ

MUSIC"

F8*="

540 PRINT"{DOWN}THE FUNCTION KEYS ARE USE

D TO SELECT THE" :rem 75

550 PRINT"(8 RIGHTjWAVEFORM FOR THE SOUND

:rem 57

560 PRINT"{9 RIGHT}HIT ANY KEY TO BEGIN"

:rem 47

570 FOR T=l TO100:NEXT :rem 242

580 IF PEEK(197)=64 THEN 580 :rem 182

590 RETURN :rem 126

Program 3: Random Music—Atari Version
FD 4 POKE 752, 1

OH 5 DIM F B S < 1 2 >

DRt(3) ,A* £2)

? "CCLEARy":GOSUB 600:?

POSITION 14, 10:? ■■RANDOM

F1=PTRIG(0):F2=PTRIG(1)

IF F1<>0 AND F2<>0 THEN

(12 SPACESJ■ ":GOTO 60

IF Fl+F2=0 THEN FB*="Both Button

s":GOSUB 350:GOSUB 450:GOTO 70

IF F1=0 THEN FB*="Le-ft Button ":

GOSUB 450:GOTO 70

IF F2=0 THEN FB$="Right Button "

:GOSUB 350:GOTO 70

HK 60 D1 = INT(RND(0)*255>:D2=INT(RND(0)

*255):G0£UB 360:GDSUB 460

HP 70 SOUND 0, Dl , 14, 10

CS 80 POSITION 10,12:? "Pitch ";D1$

Ffi 90 POSITION 20, 12:? "Del ay ";D2$

BP 100 POSITION 13,13:? FB$

KG 105 FDR T=l TO D2:NEXT T:SOUND 0,D1

,14,0

CH 110 GOTO 10

m350 D2=PADDLE(1>

GJ360 D2S="":DTS =STR*(D2):A = LEN(DT«):

ON A GOTO 370,380,390

W 370 D2$ i1,2> =" ":D2* (3)=DT*:RETURN

FQ380 D2*il,l)=" " :D2* (2, 3) =DT$: RETUR

N

CF 390 D2* = DT5

HE 400 RETURN

HG 4 50 D1 = PADDLE <0)

OH 460 D1$="":DR$= STR*(D1) :ft=LEN(DRt) :

ON A GOTO 470,480,490

Dl*(l,2>=" ":Di*(3)=DR$:RETURNPH 4 7 0

FL 480

HF

IS

hh

L6

SF

DH

CE

SF

FC

s

490

500

600

610

620

630

640

650

660

665

670

68 0

D1S i1, 1)=" ":D1«(2,3)=DR$:RETUR

N

D1*=DR*

RETURN

SETCOLDR 4,13,10:SETCOLOR 1,8.0

:SETCOLOR 2,8,10:? "<CLEAR>":PD

SITION 15,1:? "CONTROLS"

POSITION 7,3:? "The right paddl

e controIs "

POSITION 3,5:? "the delay of th

e sounds produced"

POSITION 7,7=? "The le-ft paddle

controls "

POSITION 3,9:? "the pitch of th

e sounds produced "

POSITION 4,11:? "When both butt

ons are pressed,"

POSITION 3,13:? "the last note

played is pulsed

POSITION 9,15:? "Hit any key to

H? 690

FDR T=I TO 255:NEXT T

ft=PEEK<764)sP0KE 764,

55 THEN 680

RETURN

I: IF fi=.'
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150 POKESID+24,15 :rem 200 
160 POKE SID+5,AD:POKESID+6,SR :rem 50 
170 IF PEEK(197»60RPEEK(197)<3THEN190 

: rem 162 
180 ON PEEK(197) - 2GOSUB320,330 , 340,350 

:rem Ie 
190 Fl=PEEK(FB)AND8:F2=PEEK(FB)AND4 

: rem 75 
200 IFF1<>0ANDF2<>0THENFB$= " (12 SPACES)" 

: GOSUB410:GOSUB370 : GOT0240 :rem 63 
210 IF Fl=0AND F2=0{2 SPACES)THEN FB$="BO 

TH BUTTONS ": GOSUB400:GOSUB360:GOT0250 
: rem 33 

220 IF Fl=0THEN FB$="LEFT{2 SPACESjBUTTON 
" :GOSUB400 : GOT0250 :rem 194 

230 IF F2 =0THEN FB$ =" RIGHT BUTTON " :GOSUB 
360:GOT0250 :rem 28 

240 Dl=INT(RND(0)*255 ): D2=INT(RND(0)*255) 
: GOSUB410 : GOSUB370 :rem 166 

250 POKE SID+l , Dl:POKESID,50:POKE214,12:P 
RINT:POKE211,8:PRINT"PITCH";Dl$; 

: rem 198 
260 POKESID+4 , FU :rem 205 
270 FORT=l TO D2:NEXT:POKESID+4,FUAND254 

: rem 177 
280 PRINT" {4 RIGHT) DELAY" ;D2$; :rem 94 

290 PRINT"{DOWNj{20 LEFTjWAVEFORM (RVS)"; 
WA$; :rem 108 

300 POKE214,14 : PRINT:POKE211 , 13 : PRINTFB$ 
: rem 177 

310 GOT0170 : rem 101 
320 FU=129 : WA$= " NOI SE{2 SPACES) " :RETURN 

:rern 24 
330 FU =17:WA$="TRIANGLE" : RETURN :rem 189 
340 FU= 33 :WA$="SAWTOOTH ": RETURN:rem 223 
350 FU = 65 : WA$=" PULSE{2 SPACES)":POKESI 

D+2 , 245 : POKESID+3 , 7:RETURN :rem 108 
360 D2=PEEK(PA) : rem 83 
370 D2$=STR$(D2) : IF LEN(D2$)=3THEND2$=" " 

+D2$ :rem 103 
380 IF LEN(D2$)=2 THEND2$="{2 SPACES)"+D2 

$ :rem 114 
390 RETURN : rem 124 
400 Dl = PEEK(PA+1) :rem 169 
410 Dl$=STR$(Dl):IF LEN(D1$)=3THEND1$=" " 

+D1$ :rem 93 
420 IF LEN(Dl$)=2 THEND1$="{2 SPACES)"+D1 

$ :rem 106 
430 RETURN : rem 119 
440 PRINT ,,{ CLRj{ 16 RIGHT j{BLK) CONTROLS " : 

POKE53281 ,l :rem 153 
450 PRINT " ( BLK){DOWNj{RIGHT )WHEN THE RI GH 

T FIRE BUTTON IS PRESSED , " :rem 153 
460 PRINT"{DOWN) (8 RIGHT)THE RIGHT PADDLE 

CONTROLS" : rem 225 

470 PRINT"{DOWN){4 RIGHT)THE DELAY OF THE 
SOUNDS PRODUCED." : r em 23 

480 PRINT" {DOWNJ( RIGHT )WHEN THE LEFT FIRE 
BUTTON IS PRESSED , " : rem 185 

490 PRINT"(DOWNJ(8 RIGHT)THE LEFT PADDLE 
{SPACE)CONTROLS " :rem 145 

500 PRINT " {DOWN){4 RIGHT)THE PITCH OF THE 
SOUNDS PRODUCED." : rem 26 

510 PRINT"(DOWNJ(2 RIGHT)IF BOTH BUTTONS 
(SPACE)ARE PRESSED , THEN THE":rem 199 

520 PRINT "( DOWN){2 RIGHT)LAST SOUND PRODU 
CED IS PULSED AND CAN" : rem 212 

530 PRINT " {4 RIGHT)BE CONTROLLED BY EI THE 
R PADDLE. " :re m 142 

178 COMPUTEI March 1984 

540 PRINT"{DOWN)THE FUNCTION KEYS ARE USE 
D TO SELECT THE" : rem 7 5 

550 PRINT"(8 RIGHTjWAVEFORM FOR THE SOUND 
II :rern 57 

560 PRINT"{9 RIGHTjHIT ANY KEY TO BEGIN" 

570 FOR T=l T0100 : NEXT 
580 IF PEEK(197)=64 THEN 580 
590 RETURN 

:rem 47 
: rem 242 
:rem 182 
:rem 126 

Program 3: Random Muslc:--Atarl Version 
FO 4 PO K E 752~ 1 
OH 5 DIM F8$(12),D2$(3) , Dl$( 3 ),DT$(3)~ 

DR$(3)~A$(2) 

~ 6 ? "(CLEAR } ": G05UB 600 : ? "{CLEAR} " 
J0 8 POSIT I ON 14, U!J: ? "RANDOM MUSIC " 
BO 10 Fl=PTRIG ( 0) : F2 = PTRIG(1) 
DM 20 IFF 1 < > 0 AND F 2< > 0 THEN FB$=" 

( I 2 SPACE Sl " :GOTO 60 
HA 3 0 IF Fl+F 2=0 THEN F8$ = "Bo t h Butto n 

s" : GOSU8 3 50:605U8 450:GOTQ 70 
GH 40 IF Fl=0 THEN F8$="Left Button" : 

GOSUB 450:GOTO 70 
Hl 50 IF F2 =0 THEN F B $= "Ri ght Butt.on " 

:GOSUB 3 50 : GO TO 7 0 
HY. 6 0 D l= INT<RN O ( 0 ) * 255) :D 2= INT ( RNO <0> 

1255) : 60 5 U8 3 60:605U8 46 0 
UP 7 0 SOUND 10,01,14,10 
FG 8 0 POSITION 10,12 : 7 "Pitch ";01$ 
FA 9 0 POSITION 2 0,1 2 : 7 "Dela y ";02$ 
BP 1 00 POSITION 13, 1 3 : ? FB$ 
KG 11215 FOR T = 1 TO 02:NEXT T:SOUNO O,01 

, 14,0 
C~ 110 GOTO 10 
HH 350 D2=PAOOLE ( 1 ) 
OJ 3 60 02$="" : DT$=STR$ (02) : A=LEN (OT$) : 

ON A GOTO 3 7 121 ,380, 3 9 0 
~A 370 02$ (1, 2) =" ": 0 2 $ (3) = OT$ : RETURN 
FO 38 0 02$ ( 1 , 1 ) = " ": 0 2 $ ( 2, 3 ) = OT$: RETUR 

N 
C? 39 0 D2$=DT$ 
HE 40 <11 RETURN 
H645 <11 DI = PADDLE(0) 
OH 46 0 01 $ = " " : DR$ = STRS (01 ) : A = LEN ( OR$) : 

ON A GOTO 47 121 ,48 0 ,49 0 
PN 47 0 01$(1, 2 ) = " ":D1$ (3 ) = DR$:RETURN 

Fl 480 01$(1,1 ) =" " : 01$(2,3) = OR$ : RETUR 
N 

CN 49 0 01 $=OR$ 
RETURN HF 500 

IN 600 

H~611O 

SETCO L OR 4.13 , 10:SETCOLOR 1,8 , 10 
:SETCOLOR ~,9~10:? "{CLEAR}" :P O 
SITION 15 . 1 : ? "CONTROLS" 
POSITION ~, 3 : ? "The right paddl 
e controls" 

LG 6 2 0 POSITION 3 ,5: ? "th e d e lay of th 
e sounds produced" 

AP 6 30 POSITION 7,7:? "The left paddle 
controls" 

!lF 64 0 POSITION 3 ,9: ? " the p itch of th 
e sounds produ ce d " 

DH 650 POSITION 4, 11: ? "When both butt 
ons are pres s ed, " 

(E66 0 POSITION 3,1 3 : 7 "the la s t note 
played is pulsed " 

GF665 POSITION 9,1 5 : 7 "Hl t any k ey to 
start" 

Fe 670 FOR T=l TO 25 5 :NE X T T 
IF 69 121 A=PEE K (76 4 ) : PO K E 7 64, 25 5: IF 

55 THEN 68 0 
HP 690 RETURN 

A = 2 



Questions Beginners Ask
Tom R Holfhill, Feotures Editor

Are you thinking about buying a computer for the first

time, but you don't know much about computers? Or

maybe you just purchased a computer and are still a bit

baffled. Each month in this column, COMPUTE! will

answer some questions often asked by beginners.

QOne of the big reasons I bought my com

puter was for word processing. I have word

processing software and a dot-matrix printer. The

printer has many print modes for printing ex

panded characters, condensed characters, double-

strike, etc. But my word processor software was

not made for this printer and doesn't have com

mands to switch the printer into these different

modes. Is there any way I can use these modes?

A Yes, there is. Review the word processor

manual carefully to see if there is a command

for sending escape codes or control codes to the

printer. Almost all word processors have some

sort of feature like this. Usually they let you embed

a nonprinting character in your text—that is, a

character that appears on the screen but not in

the printout. The escape code (CHR$(27)) followed

by a number, or a control code by itself, switches

the printer to whatever mode you choose. You'll

have to consult your printer manual to learn the

code numbers for your particular printer. Look
for an appendix.

If you still have no luck, there's yet another

solution. Remember that printers can be com

puters, too. They often contain a microprocessor,

RAM, and ROM, though their computing capa

bility is not nearly as powerful as your main com
puter. Still, printers can often be programmed.

Sending codes from your word processor is only
one way of doing this. If your word processor

does not have this capability, then you'll have
to program the printer before you run the word
processor.

First, switch on the printer and computer.

Second, before loading the word processor, use
BASIC to send the proper codes to the printer.

Refer to your BASIC manual to find the right com
mand. (Atari and TRS-80 computers use LPRINT;

Commodores require you to open a file to the

printer and use PRINT#. For example, from a

VIC or 64, you could type':

OPEN 4,4 : PRINT#4, CHR$(27) +CHR$(7>

and this would ring the printer's bell, if it has one.)

Next, without turning off the printer, load the

word processor. As long as the printer stays on, it

should remain in the mode to which you set it.

The only drawback of this method is that you

cannot switch print modes within a document.

QI use a cassette tape recorder to store pro

grams on my computer. How safe is it to

reuse tapes which have old programs on them?

Can I just record over the old programs, or should

I erase the tape first?

A We've re-recorded cassette tapes many times

with no problems at all. Once with an Atari

we even carried this practice to the extreme. It

was a charting program that called for weekly

updates to keep track of money market interest

rates. Each Friday, at the end of the business week,

the program was loaded from tape, the figures

updated, and the new chart recorded over the

old. By year's end, the program had been recorded

over itself 52 times before the tape was retired

and a new one started for the next year. Not once

were there any saving or loading problems. What's

more, the tape was the least expensive C-30 cas

sette sold by Radio Shack. However, this might

be stretching things. Maybe we were just lucky.

Nevertheless, this shows that it's quite pos

sible to re-record tapes several times without much

risk. Of course, you should always keep a backup

in case one recording proves faulty.

If you want to be extra careful, you can erase

the tape first. The best way is to use a magnetic

bulk tape eraser, available at Radio Shack and

other electronic stores. Bulk erasers are elec

tromagnetic devices which wipe a whole tape (or

diskette) clean in a matter of seconds. Good

erasers clean the tape more thoroughly than the

recorder itself can because they generate a much

stronger magnetic field, reducing background

noise to a minimum. But if you use a bulk eraser,

keep it far, far away from your good tapes or

disks—you could carelessly destroy an entire soft
ware or music library in less time than it would

take to hurl the eraser out the window. ©
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Questions Beginners Ask 
Tom R Holfh ill. Features Editor 

Are you thinking about buying a computer for the first 
time, but you don' t know much about computers? Or 
maybe you just purchased a computer arid are still a bit 
baffled. Each month in this column , COMPUTE! will 
answer some questions often asked by beginners. 

Q One of the big reasons I bought my com­
puter was for word processing. I have word 

processing software and a dot-matrix printer . The 
printer has many print modes for printing ex­
panded characters, condensed characters, double­
strike, etc . But my word processor software was 
not made for this printer and doesn' t have com­
mands to switch the printer into these different 
modes. Is there any way I can use these modes? 

A Yes, there is. Review the word processor 
manual carefully to see if there is a command 

for sending escape codes or control codes to the 
printer. Almost all word processors have some 
sort of feature like this . Usually they let you embed 
a non printing character in your text-that is, a 
character that appears on the screen but not in 
the printout. The escape code (CHR$(27)) followed 
by a number, or a control code by itself, switches 
the printer to whatever mode you choose. You'll 
have to consult your printer manual to learn the 
code numbers for your particular printer. Look 
for an appendix. 

If you still have no luck, there's yet another 
solution. Remember that printers can be com­
puters, too . They often contain a microprocessor, 
RAM, and ROM, though their computing capa­
bility is not nea rly as powerful as your main com­
puter. Still, printers can often be programmed. 
Sending codes from your word processor is only 
one way of doing this. If your word processor 
does not have this capability, then you'll have 
to program the printer before you run the word 
processor. 

First, switch on the printer and computer. 
Second, before loading the word processor, use 
BASIC to send the proper codes to the printer. 
Refer to your BASIC manual to find the right com­
mand . (Atari and TRS-80 computers use LPRINT; 
Commodores require you to open a file to the 
printer and use PRINT# . For example, from a 

VIC or 64, you could type': 
OPEN 4,4 : PRINT#4, CHR$(27) + CHR$(7) 

and this would ring the printers bell, if it has one.) 
Next, without turning off the printer, load the 
word processor. As long as the printer stays on, it 
should remain in the mode to which you set it. 
The only drawback of this method is that you 
cannot switch print modes within a document. 

Q I use a cassette tape recorder to store pro­
grams on my computer. How safe is it to 

reuse tapes which have old programs on them? 
Can I just record over the old programs, or should 
I erase the tape first? 

A We've re-recorded cassette tapes many times 
with no problems at all. Once with an Atari 

we even carried this practice to the extreme. It 
was a charting program that called for weekly 
updates to keep track of money market interest 
rates. Each Friday, at the end of the business week, 
the program was loaded from tape, the figures 
updated, and the new chart recorded over the 
old. By year's end, the program had been recorded 
over itself 52 times before the tape was retired 
and a new one started for the next year. Not once 
were there any saving or loading problems. What's 
more, the tape was the least expensive C-30 cas­
sette sold by Radio Shack. However, this might 
be stretching things . Maybe we were just lucky. 

Nevertheless, this shows that it's quite pos­
sible to re-record tapes several times without much 
risk. Of course, you should always keep a backup 
in case one recording proves faulty. 

If you want to be extra careful, you can erase 
the tape first. The best way is to use a magnetic 
bulk tape eraser, available at Radio Shack and 
other electronic stores. Bulk erasers are elec­
tromagnetic devices which wipe a whole tape (or 
diskette) clean in a matter of seconds. Good 
erasers clean the tape more thoroughly than the 
recorder itself can because they generate a much 
stronger magnetic field, reducing background 
noise to a minimum. But if you use a bulk eraser, 
keep it far, far away from your good tapes or 
disks-you could carelessly destroy an entire soft­
ware or music library in less time than it would 
take to hurl the eraser out the window. © 
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HowTo Type COMPUTE!Js Programs

When you see

<Ci-EARl

tUP>

{DOWN}

CLEFT>

{RIGHT!

(BACK S>

(DELETE)

<INSERT)

{DEL LIME>

(INS LINE!

<TABJ

{CLR TAB}

ISET TAB>

(BELL)

tESCJ

Typ

ESC

esc

ESC

EEC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

■

SHIFT <

CTRL -

CTRL -

CTRL +

CTRL *

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

Sm

*

*

<

u

□

□

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like: frrrnrTraTnrrnrr

Enter these characters with the Atari logo key, IA}.

Claar Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. ET).

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or20CTRL-R's, will appear as 110

SPACES),. <3 LEFTJ; 120 R), etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example I n ) means to

enter a reverse-field heart with CTRL-comma, 15m J means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

I DOWN I would mean to press the cursor down key. 15

SPACES ) would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an
underlined key enclosed in braces (e.g., {10 N», you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

£ >], you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, (A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the {LEFTl's, (HOME}'s,

and {BLUl's in our programs. The only way the computer
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can tell the difference between direct and programmed cursor

control is the quote mode.

Once you press the quote (the double quote, SHLFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote

mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

VIC And 64

When You

Read:

[CLRj

{HOME}

(UP)

See:

When You

Read: Press: See:

All Commodore Machines

Clear Screen {CLfU

Home Cursor { HOME}

CursorUp {UP}

Cursor Down ( DOWN}

Cursor Right {RIGHT}

Cursor Left { LEFT)

Insert Character {INST}

Delete Character {DELl

Reverse Field On {RVS}

Reverse Field Off { OFF}

Apple II/Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in braces, such as i 0 J for CTRL-D. Hold
down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY UO SPACES} MANAGE
MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the
braces or the words 10 SPACES. Enter all programs with the
ALPHA LOCK on (in the down position). Release the ALPHA

LOCK to enter lowercase text.

How To Type COMPUTE!'s Programs 
Many of the programs which are listed in COMPUTE! conta in 
special control characters (cursor control. color keys, inverse 
video, etc.). To make it easy to tell exactly what to type when 
entering one of these programs into your computer, we have 
established the following listing conventions. There is a 
separate key for each computer. Refer to the appropriate 
tables when you come across an unusual symbol in a program 
listing. [f you are unsure how to actually enter a control 
character, consult your computer's manuals. 

Atari 400/800 
Characters in inverse video will appear like: fJC:t!fWWlWlTDmO: 

Enter these chanlcters with the Atari logo key, { ....... l . 
Wtutn you ... Typ. See 

(CLEAR) ESC SHIFT ( "Clear Screen 
<loP> ESC CTRL - ... CurSOf"" Up 
(DQh1N) ESC CTRL - ... Corso..- Dc.n 
{LEFT} ESC CTRL + ~ Cursor L.ft 
{RIGHT} ESC CTRL • .. CurSClt" Righ t 
(BACK S} ESC DELETE <4 Backapac. 
<DELETE} ESC CTRL DELETE [J D.I.t. character 
< INSERT} ESC CTRL INSERT Il In s ert cha,.act.,. 
(DEL L UE) ESC SHIFT QELETE 0 n.l.t. li n . 
<INS LINE) ESC SHIFT INSERT D In ..... t lin. 
( TAB> ESC TAB ~ TAB key 
(CLR TAB) ESC CTRL TAB GI Citra,. t.tJ 
(SET TAB) ESC SHIFT TAB ID Set hb stop 
(BELL) ESC CTRL 2 I:iI Rin9 b uzzer 
(ESC} ESC ESC .. Escape k.y 

Graphics characters, such as CTRL-T, the ball character. wiJl 
appear as the " normal" letter enclosed in braces, e.g. tTL 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL-R's, will appear as no 
SPACES} ,d 3 LEFT ll, 110 R}, etc. Ifthe character in braces is 
in inverse video, that cha racter or charac ters should be en­
tered with the Atari logo key. For example t III means to 
enter a reverse-field heart with CTRL-comma, t 5m J means to 
enter five inverse-video CTRL-U's. 

Commodore PETlCBMNIC/64 
Generally, any PET/CBMlVICl64 program listings will contain 
words within braces which spell out any special characters: 
{ DOWN I would mean to press the cursor down key. 15 
SPACES I would mean to press the space bar five times . 

To indicate thata key should be shifted (hold down the 
SHIFT key w~i le pressing the other key), the key would be 
underlined in our listings. For example, ~ would mean to 
type the S key while holding the shift key. U you find an 
underlined key enclosed in braces (e.g., (10!:,!} ), you should 
type the key as many times as indicated (in our example, 
you would enter ten shifted N's). Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32N, 8032). 

For the VIC and 64, if a key is endosed in special brackets, 
t: >j, you should hold down the Commodore key while pressing 
the key inside the special brackets. (The Commodore key is 
the key in the lower left corner of the keyboard .) Again, if 
the key is preceded by a number, you should press the key 
as many times as indicated . 

Rarely, you' ll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, {A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programmer will want to move the cursor under program 
contro\. Tha~s why you see all the {LEFT},s, {HOME}'s, 
and {BLU}'s in our programs. The only way the computer 
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can tell the difference between direct and programmed cursor 
control is the quote mode. 

Once you press the quote (the double quote, SHIFf-2), 
you are in the quote mode. If you type something and then 
try to change it by moving the cursor left, you' ll only get a 
bunch of reverse-video lines. These are the symbols for 
cursor left. The only editing key that isn't programmable is 
the DEL key; you can sti ll use DEL to back up and edi t the 
line. Once you type another quote, you are out of quote mode. 
. Yo.u also go into quote mode when you INSerT spaces 
mto a ~lI1e. ,In any case, the easiest way to get out of quote 
mode IS to Just press RETURN. You'll then be out of quote 
mode and you ca n cursor up to the mistyped line and fix it. 

Use the following tables when entering special characters: 

VIC And 64 
When You When You 
Read: Press: See: Read: Press: See: 
{CLR} I SHIFT II CLRfHOME I II {GRN } ~GJIlI 
{HOME} I Cl RlHOME I II {aLU} I CTOt 10;; 
[up} I SHIFT I It cRsRi I. {YEL} ~GJ&i 
{DOWN} It CRSR. I II {Fl} fl I 
(LEFT) I SHIFT I fe"eRSR .. I I ii {F2} f2 

{RIGHT} ~eRsR-I1I {F3} f3 

[RVS} I CTRLI ~ 
{OFF} ICTRLI~ 
{aLK} I em I c=J 
{WHT} I CTRL I GJ 
{RED} I CTRLI0 
{CYN} I melD 
[PUR} I cm l0 

All Commodore MachInes 
ClearSc.reen {C LR} 
Home Cursor { HOME} 
Cursor Up { Up} 
Cursor Down { DOWN} 
Cu rsor Right {RI GHT} 

II {F4} f4 

II [FS} I IS 

• (FG} I f6 

IS {F7} I f7 

• (FS} I " 
k ~ I-I 

• t I SHIFT I [l] 

Cursor left (LEFT) 
Insert Character {INST} 
Dele te Character { DEL} 
Reverse Field On {RVS I 
Reverse Field Off {OFF} 

Apple II I Apple II Plus 

iii .. 
!!I • • .. • • Ii 
II 

All programs are in Applesoft BASIC, unless otherwise 
stated. Control characters are printed as the " nonnal" char­
acter enclosed in bra~es, such as ( IJ I for CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

Texas Instruments 99/4 
The only special characters used are in PRINT statements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY '[ 10 SPACES) MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position) . Release the ALPHA 
LOCK to enter lowercase text. 



A Beginner's Guide

To Typing In Programs

What Is A Program?
A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs
Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e. g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as O for the numeral 0, a lowercase 1 for the

numeral 1, or an uppercase B for the numeral 8.

Also, you must enter ail punctuation such as col

ons and commas just as they appear in the

magazine. Spacing can be important. To be safe,

type in the listings exactly as they appear.

Braces And Special Characters
The exception to this typing rule is when you see

the braces, such as DOWN}. Anything within a

set of braces is a special character or characters

that cannot easily be listed in a printer. When you

come across such a special statement, refer to the

appropriate key for your computer. For example,

if you have an Atari, refer to the "Atari" section

in "How To Type COMPUTED Programs."

About DATA Statements
Some programs contain a section or sections of
DATA statements. These lines provide informa
tion needed by the program. Some DATA state
ments contain actual programs (called machine

language); others contain graphics codes. These
lines are especially sensitive to errors.

If a single number in any one DATA statement
is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1. Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2. Check the line you've typed against the line in

the magazine. You can check the entire program -

again if you get an error when you RUN the

program.

3. Make sure you've entered statements in braces

as the appropriate control key (see "How To

Type COMPUTERS Programs" elsewhere in the
magazine).

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

wlien a published program contains a typo, the correc
tion will appear on the CAPUTE! page, usually within

eight weeks. Ifyou have specific questions about items
or programs which you've seen in COMPUTE!, please

send them to Readers' Feedback, P.O. Box 5406,
Greensboro, NC 27403. Q
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potelltial, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro­
grams written for your machine, e.g., "TI Version" 
if you have a TI-99/4. Later, when you gain ex­
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one computer to yours. 

Computers can be picky. Unlike the English 
language, which is fuJI of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number is signif­
icant. A common mistake is substituting a letter 
such as 0 for the numeral 0, a lowercase I for the 
numeral 1, or an uppercase B for the numeral 8. 
Also, you must enter all punctuation such as col­
ons and commas just as they appear in the 
magazine. Spacing can be important. To be safe, 
type in the listings exactly as they appear. 

Braces And Special Characters 
The exception to this typing rule is when you see 
the braces, such as DOWN}. Anything within a 
set of braces is a special character or characters 
that cannot easily be listed in a printer. When you 
come across such a special statement, refer to the 
appropriate key for your computer. For example, 
if you have an Atari, refer to the" Atari" section 
in "How To Type COMPUTE!'s Programs." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements. These lines provide informa­
tion needed by the program. Some DATA state­
ments contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors . 

If a single number in any one DATA statement 
is mistyped, your machine could "lock up," Or 
"crash ." The keyboard, break key"and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic - no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
ever program was in memory, so always SAVE a 
copy of your program before you RUN it. If your 
computer crashes, you can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still in the DATA 
statements, Jhough. 

Get To Know Your Machine 
You should familiarize yourself with your com­
puter before attempting to type in a program . 
Learn the statements you use to store and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won't have to 
type it in every time you want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char­
acters? It's aU explained in your computer's 
manuals. 

A Quick Review 
1. Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 
2. Check the line you've typed against the line in 
the magazine. You can check the entire program. 
again if you get an error when you RUN the 
program. 
3. Make sure you've entered. statements in braces 
as the appropriate control key (see "How To 
Type COMPUTErs Programs" elsewhere in the 
magazine). 

We regret that we are no longer able to respond to 
individual inquiries about programs, products, or 
services appearing in COMPUTE! due to increasing 
publication activity. On those infrequent occasions 
whe" a published program contai"s a typo, the correc­
tion will appear on the CAPUTE! page, usually with ill 
eight weeks. If you have specific questions about items 
or programs which you've seell i" COMPUTE!, please 
send them to Readers' Feedback, P.O. &x 5406, 
Greensboro, NC 27403 . C 
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IWII Y Machine Language Entry Program
For Commodore 64

Charles Brannon, Program Editor

MLX is a labor-saving utility that allows almost fail-safe

entry of machine language programs published in COMPUTE!.

You need to know nothing about machine language to use

MLX—/'/ urns designed for everyone. MLX was conceived

and written by Program Editor Charles Brannon. Important:

MLX is required to type in the 64 version of "Trident" in

this issue.

MLX is a new way to enter long machine language

(ML) programs with a minimum 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 charac

ters when you should be typing numbers. 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. You can then use the LOAD command to read

the program into the computer, as with any program:

LOAD "filename",l,l (for tape)

LOAD "filename"Al (for disk)

To start the program, you enter a SYS command

that transfers control from BASIC to machine language.

The starting SYS number appears in the article.

Using MLX

Type in and save MLX for your 64 (you'll want to use it

in the future). When you're ready to type in an ML

program, run MLX. MLX asks you for two numbers:

the starting address and the ending address. These

numbers are given in the article accompanying the ML

program.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are entering

from the listing. It increases by six each time you enter

a line. That's because each line has seven numbers—six

actual data numbers plus a checksum number. The check

sum verifies that you 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 input. If you 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 listed, the computer automati

cally prints the comma and goes on to accept the next

number. If you enter less than three digits, you can

press either the comma, SPACE bar, or RETURN key
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to advance to the next number. The checksum auto

matically appears in inverse video for emphasis.

MLX Commands

When you finish typing an ML listing (assuming you

type it all in one session), you can then save the com

pleted program 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

SHIFT-N: New Address

SHIFT-D: Display

When you enter a command, MLX jumps out of

the line you've been typing, 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 finished, 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 SHIFT-L to reload the partly completed file into

memory. Then use the New Address command to

resume typing.

To use the New Address command, press SHIFT-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 Display 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.

The special MLX commands may seem a bit con

fusing, but as you work with MLX, they will become

valuable. For example, what if you forgot where you

stopped typing? Use the Display command to scan

memory from the beginning to the end of the program.

When you reach the end of your typing, the lines will

contain a random pattern of numbers. When you see

the end of your typing, press any key to stop the listing.

Use the New Address command to continue typing

from the proper location.

You can use the Save and Load commands to

make copies of the completed program. Use Load to

reload the tape or disk, then insert a new tape or disk

and use Save to make a new copy.

Be sure to save MLX; it will be used for future ML

programs in COMPUTE!.

M LX Machine Language Entry Program 
For Commodore 64 

Charles Brannon. Program Editor 

MLX is a labor-savillg ulilily Ilml al/olUs almost fail -safe 
elliry of l1Iacliine langllage prograll/s pllblished ill COMPUTE!. 
Youllced to know 110thing about mnchille lallguage to lise 
MLX- il was desiglled for everyolle. MLX was conceived 
and wrillell In) Program Editor Cliarles' Bmll/LOn. III/poriallt: 
MLX i£ reqllired 10 Iype ill tile 64 versicn of "Tridenl" in 
this iss li e. 

MLX is a new way to enter long machine language 
(ML) programs with a minimum of fuss . MLX lets you 
enter the numbers from a special list that looks similar 
to BASlC DATA statements. It checks your typing on a 
line-by-line basis. It won' t let you enter illegal charac­
ters when you should be typing numbers. It won't let 
you 'enter numbers greater than 255 (forbidden in ML). 
If won't let you enter the wrong numbers on the wrong 
line. In addition, MLX creates a ready-to-use tape or 
disk file . You can then use the LOAD command to read 
the program into the computer, as with any program: 

LOAD "filename",l,1 (for tape) 
LOAD "filename",B,1 (for disk) 

To start the program, you enter a SYS command 
that transfers control from BASIC to machine language. 
The starting SYS number appears in the article. 

Using MLX 
Type in and save MLX for your 64 (you'll want to use it 
in the future). When you're ready to type in an ML 
program, run MLX. MLX asks you for two numbers: 
the starting address and the ending address. These 
numbers are given in the article accompanying the ML 
program. 

You'll see a prompt corresponding to the starting 
address. The prompt is the current line you are entering 
from the listing. It increases by six each time you enter 
a line. That's because each line has seven numbers-six 
actual data numbers plus a checksllll1l1umber. The check­
sum verifies that you 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 input. If you 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 listed, the computer automati­
cally prints the comma and goes on to accept the next 
number. If you enter less than three digits, you can 
press either the comma, SPACE bar, or RETURN key 
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to advance to the next number. The checksum auto­
matically appears in inverse video for emphasis. 

MLX Commands 
When you fin ish typing an ML listing (assuming you 
type it all in one session), you can then save the com­
pleted program 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: 

SHlFf-S: Save 
SHlFf-l: load 
SHlFf-N: New Address 
SHIFf-D: Display 

When you enter a command, MLX jumps out of 
the line you've been typing, 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 finished, 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 aU the prompts as you did before, then insert 
the disk or tape. When you get to the entry prompt, 
press SHTFT-L to reload the partly completed file into 
memory. Then use the New Address command to 
resume typing. 

To use the New Address command, pressSHIFr-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 Display command 
lets you display a section of your typing. After you 
press SHIFf-D, enter two addresses witllin the line 
number range of the listing. You can abort the listing 
by pressing any key. 

The special MLX commands may seem a bit con­
fusing, but as you work with MLX, they will become 
valuable . For example, what if you forgot where you 
stopped typing? Use the Display command to scan 
memory from the beginning to the end of the program. 
When you reach the end of your typing, the lines will 
contain a random pattern of numbers. When you see 
the end of your typing, press any key to stop the listing. 
Use the New Address command to continue typing 
from the proper location. 

You can use the Save and Load commands to 
make copies of the completed program. Use Load to 
reload the tape or disk, then insert a new tape or disk 
and use Save to make a new copy. 

Be sure to save MLX; it will be used for future ML 
programs in COMPUTE!. 



MLX: Machine Language Entry

100 PRINT" [CLR;(i63"jCHR$(142) ;CHR?(8) ; :
POKEr>328I,l:POKE53280,l : rem 67

101 POKE 788,52:REM DISABLE RUN/STOP

:rem 119

110 PRINT"[RVS){39 SPACES)11; : rem 176

120 PRINT"{RVSH14 SPACES}[RIGHT]{OFF}
E*ljx;RVS} [RIGHT] [RIGHT] [2 SPACES}

E*DToff}&* 3£ irvs}fE Rvs}
{14 SPACES]^; :rem 250

130 PRINT"[RVS}[14 SPACES}[RIGHT) %G%

{RIGHT} [2 RIGHT] [OFF}£{RVS}£g*3

{OFF'f;*i{RVS; '14 SPACEST"; : rent 35
140 PRINT"[RVS}[41 SPACES}" :rem 120

200 PRINT"[2 DOWN][PUR][BLK] MACHINE LANG
UAGE EDITOR VERSION 2.00[5 DOWN}"

:rem 236

210 PRINT"E5>|[2 UP}STARTING ADDRESS?

{8 SPACES}{9 LEFT}"; :rem 143

215 INPUTS;F=1-F:C?=CHR$(31+119*F)

:rem 166

2 20 IFS<256OR(S>40960ANDS<49152)ORS>53247

THENGOSUB3000:GOTO210 :rem 235

225 PRINT:PRINT:PRINT :rem 180

230 PRINT"g55|{2 UP}ENDING ADDRESS?

[8 SPACES}[9 LEFT}";:INPUTE:F=1-F:C$=
CHR$(31+119*F) :rem 20

240 IFE<2 56OR(E>40960ANDE<49152)ORE>5 3247
THENGOSUB3000:GOTO230 :rem 183

250 IFE<STHENPRINTC$;"{RVS}ENDING < START
[2 SPACES}":GOSUB1000:GOTO 230

:rem 176

260 PRINT:PRINT:PRINT :rem 179

300 PRINT"{CLR}";CHR$(14):AD=S:POKEV+21,0

:rem 225

310 A=1:PRINTRIGHT$("0000M+MID${STR${AD),

2),5);":"; :rem 33

315 FORJ=ATO6 :rem 33

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

:rem 228

390 IFN=-211THEN 710 :rem 62

400 IFN=-204THEN 790 :rem 64

410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER N
EW ADDRESS";ZZ :rem 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"
{RVS]OUT OF RANGE":GOSUB1000:GOTO410

:rem 225

417 IFN=-206THENAD=ZZ:PRINT:GOTO310

:rem 238

420 IF No-196 THEN 480 : rem 133

430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO
";:INPUTT " :rem 2l4

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS
T";S;"{LEFT}, NOT MORE THAN";ETGOTO43

0 :rem 159
450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000

0"+MID$(STR$(I),2),5);":"; :rem 30

451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT$("00
"+MID?(STR$(N),2),3);","; :rem 66

460 GETA?:IFA$>""THENPRINT:PRINT:GOTO310
:rem 25

470 NEXTK:PRINTCHR$(20);;NEXTI:PRINT:PRIN

T:GOTO310 :rem 50

480 IFN<0 THEN PRINT:GOTO310 :rem 168

490 A(J)=N;NEXTJ :rem 199

500 CKSUM=AD-INT(AD/256)*2 56:FORI=1TO6:CK
SUM=;(CKSUM+A(I) }AND255:NEXT :rem 200

510 PRINTCHR?{18);:GOSUB570:PRINTCHR?(146

:rem 94

511 IFN=-1THENA=6:GOTO315 :rem 254
515 PRINTCHR$(20):IFN=CKSUMTHEN530

:rem 122

520

530

540

550

560

570

580

581

582

583

584

585

590

600

610

620

630

640

650

660

670

680

690

PRINT:PRINT"LINE ENTERED WRONC : RE-E

NTER":PRINT:GOSUB1000;GOTO:10;rem 176

GOSUB2000 :rem 218

FORI=1TO6:POKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0

AD=AD+6:IF AD<E THEN 310

GOTO 710

N=0:Z=0

:rem 227

:rem 212

:rem 106

:rem 88

:rem 81

GETA$:IFA$=""THEN581 !rem 95

AV=-(A$="M")-2*EA$=",")-3*(A?=".")-4*

'(A$ = "J")-5*<A$="K11)-6*(A$=11L") :rem 41
AV=AV-7*(A?="U")-8*(A$="I"}-9*CA5="O"

):IFA$="H"THENA$="0"

IFAV>0THENA$=CHR$(48+AV)

PRINTCHR$(20)j;A=ASC(A$):IFA=13ORA=44

ORA=32THEN670

IFA>128THENN=-A;RETURN

IFA<>20 THEN 630

GOSUB690:IFI=1ANDT=44THENN=-1

{OFF J[LEFT J {LEFT}";:GOTO690 :rem 62

GOTO570 :rem 109

IFA<48ORA>57THEN580 :rem 105

PRINTA?;:N=N*10+A-48 :rem 106

IFN>255 THEN A=20:GOSUB1000:GOTO600

rem 229

Z=Z+1:IFZ<3THEN580 :rem 71

IFZ=0THENGOSUB1000:GOTO570 :rem 114

PRINT","jtRETURN :rem 240

S%=PEEK(209)+256*PEEK(210)+PEEK(211)

rem 149

rem 134

rem 134

rem 229

rem 137

:rem 10

PRINT"

691 FORI=1TO3:T=PEEK(S%-I) :rem 67

695 IFT<>44ANDT< >58THENPOKES%-1,32:NEXT

:rem 205

700 PRINTLEFT$("{3 LEFT}",1-1);:RETURN

: rem 7

710 PRINT" {CLR} {RVS}*** S_AVE ***{3 DOWN}"

:rem 236

715 PRINT"{2 DOWN}(£RESS {RVS}RETURN[OFF}

ALONE TO CANCEL SAVE){DOWN J":rem 106

720 F$="":INPUT"{DOWN} FILENAME";F?:IFF$=

""THENPRINT:PRINT:GOTO310 :rem 71

730 PRINT:PRINT"{2 DOWN}[RVS}T{OFF}APE OR

[RVS}D{OFF;ISK: (T/D)" :rem 228

740 GETA$:IFA$<>"T"ANDA?o"D"THEN740

:rem 36

750 DV=1-7*(A$="D");IFDV=8THENF$="@0:"+F$

:rem 222

760 T$=F$;ZK=PEEK(53)+256*PEEK<54)-LEN(T$
):POKE782,ZK/256 :rem 3

762 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469 :rem 109

763 POKE780,1:POKE781,DV:POKE782/1:SYS654
66 :rem 69

765 K=S+1:POKE254,K/2 56:POKE2 53,K-PEEK(25
4)*256:POKE780,253 :rem 109

766 K=E+1:POKE782,K/256:POKE781,K-PEEK(78
2)*256:SYS65496 :rem 235

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780

:rem 111

775 PRINT"{DOWN}DONE.{DOWN}":GOTO310

:rem 113

780 PRINT"[DOWN}ERROR ON £AVE.{2 SPACES}T
RY AGAIN.":IFDV=1THEN720 :rem 17T

781 OPEN15,8#15:INPUT#15,El$,E2?:PRINTE1$

;E2$:CLOSE15:GOTO720 :rem 103

790 PRINT"[CLR}[RVS}*** LOAD ***{2 DOWN}"

:rem 212

795 PRINT"{2 DOWN}(PRESS {RVS}RETURN{OFF}
ALONE TO CANCEL LOAD)11 : rem 82

800 F5="":INPUT"{2 DOWN} FILENAME";F$:IFF

$=""THENPRINT:GOTO310 :rem 144

COMPIHT 183

MLX: Machine language Entry 
133 PRINT"{CLR)g63",CHR$(142),CHR$(8), : 

POKE 53281 ,l :POKE5J283, l :rem 67 
131 POKE 788,52 , REM DISABLE RUN / STOP 

:rem 11 9 
113 PRINT" [ RVS j{ 39 SPACES ) ", : rem 176 
1;13 PRINT" (RVS) [14 SPACES) [RIGHT) [OFF) 

g* 3£ : RVS) [RIGHT) [RIGHT) [2 SPACES) 
g*3ToFF)g*~£ [ RVS)£[RVS ) 
(14 SPACES)~, - :rem 253 

133 PRINT "[RVSj{14 SPACES)[RIGHT ) gG~ 
[RIGHT ) [2 RIGHT ) [OFF) £ [RVS) £g * ~ 
[OFF a*~[RVS ) [ 14 SPACEST", - :rem 35 

143 PRINT"[RVSj{41 SPACES)" :rem 123 
233 PRINT" [2 DOWN } [PUR) [BLK) MACHINE L~G 

UAGE EDITOR VERSION 2.33[5 DOWN)" 
:rem 236 

213 PRINT "g S3l2 UP)STARTING ADDRESS? 
[8 SPACESj{9 LEFT)"; :rem 1 43 

21 5 INPUTS:F=1-F:C$=CHR$(31+119*F) 
:rem 166 

223 I FS <2 560R(S>43963ANDS<49152)ORS>53247 
THENGOSUB3333:GOT0213 :rem 235 

225 PRINT:PRINT:PRINT :rem 183 
233 PRINT"g5~[2 UP)ENDING ADDRESS? 

[8 SPACES) [9 LEFT)";:INPUTE:F=l-F:C$= 
CHR$(31+119*F) :rem 23 

243 I FE <2 560R(E >43963ANDE<49152)ORE>53247 
THENGOSUB3333:GOT0230 :rem 183 

250 I FE <STHENPRINTC$,"{RVS )END ING < START 
[2 SPACES)":GOSUB1003:GOTO 233 

:rem 176 
263 PRINT:PRINT:PRINT :rem 179 
333 PRINT" (CLR)" ;CHR$ (14) :AD=S: POKEV+21 , 0 

:rem 225 
313 A=l: PRINTRIGHT$ ( ,. 3033"+MID$ (STR$ (AD) , 

2),5); " :"~ :rem 33 
315 FORJ=AT06 :rem 33 
323 GOSUB573:IFN=-lTHENJ=J+N:GOT0323 

:rem 228 
393 IFN=- 211THEN 710 :rem 62 
433 IFN=- 204THEN 793 :rem 64 
410 IFN=-206THENPRINT: INPUT" [DOWN) ENTER N 

EW ADDRESS "; ZZ -; rem 44 
415 IFN~-236THENIFZZ< SORZZ> ETHENPRINT" 

[RVS ) OUT OF RANGE":GOSUB1333:GOT0413 
:rem 225 

417 IFN=-236THENAD=ZZ : PRINT:GOT0313 
:rem 238 

420 IF N<> - 196 THEN 4B0 :rem 133 
433 PRINT: INPUT"DISPLAY: FROM"; F: PRINT, "TO 

"; : INPUTT - - : rem 2)"4 
443 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T" ; S; ,,( LEFT l. NOT MORE THAN"; E:GOT043 
3 :rem 159 

453 FORI =FTOTSTEP6:PRINT : PRINTRIGHT$("303 
3"+MID$(STR$(I),2),5);":"; :rem 33 

451 FORK=3T05 :N=PEEK( I+K) : PRINTRIGHT$ (" 33 
"+MID$ (STR$ (N) ,2 ) , 3) ; " , " , : rem 66 

463 GETA$: IFA$>" "THENPRINT : PRINT:GOT0313 
:rem 25 

473 NEXTK:PRINTCHR$(23);:NEXTI : PRINT:PRIN 
T:GOT0310 :rem 50 

483 IFN <0 THEN PRINT:GOT0310 : rem 168 
490 A( J) =N:NEXTJ :rem 199 
500 CKSUM=AD- INT(AD/ 256)*256:FORI=lT06:CK 

SUM~ ( CKSUM+A(I » AND255:NEXT :rem 200 
510 PRINTCHR$(18);:GOSUB573:PRINTCHR$(146 

) ; : rem 94 
511 I FN=- lTHENA=6:GOT0315 :rem 254 
515 PRINTCHR$(23):IFN=CKSUMTHEN530 

:rem 122 

520 PRINT:PRINT"LINE ENTERED WRONG: RE-E 
NTER": PRINT: GOSUB:300 :GOT0310: rem -176 

530 GOSUB2300 :rem 218 
540 FORI=l T06:POKEAD+I -l,A ( I):NEXT:POKE54 

272,0:POKE54273,0 :rem 227 
550 AD=AD+6 : IF AD<E THEN 310 :rem 212 
563 GOTO 710 :rem 138 
570 N=3:Z=3 :rem 88 
583 PRINT"g£3"; :rem 81 
5 81 GETA$: IFA$=" "THEN581 : rem 95 
582 AV=- (A$ ="M") -2* (A$= ", " )-3* (AS= ". " ) - 4* 

. (A$="J" ) - 5· (A$="K") -6* ( AS=" L" ) : rem 41 
583 AV=AV-7*(A$=" U")-B*(A$="I ") - 9*(A$="O" 

) :IFA$="H"THENA. $= "0" :rem 134 
584 IFAV >3THENA$=CHR$( 48+AV ) :rem 134 
585 PRINTCHR$(23);:A=ASC(A$):IFA=130RA=44 

ORA=32THEN670 :rem 229 
593 IFA >128THENN=-A:RETURN :rem 1 37 
633 IFA<>20 THEN 633 :rem 13 
6 10 GOSUB690:IFI=lANDT=44THENN=-1:PRINT" 

[OFFj[LEFT ) (LEFT ) ";:GOT0693 :rem 62 
620 GOT0570 :rem 139 
633 IFA<480RA>57THEN580 :rem 135 
640 PRINTA$;:N=N*13+A-48 :rem 136 
650 IFN>255 THEN A=23:GOSUB1333:GOT0633 

:rem 229 
660 Z=Z+1:IFZ<3THEN5B3 :rem 71 
673 IFZ=3THENGOSUB1333:GOT0573 : rem 114 
680 PRINT" , "; : RETURN :rem 240 
693 S%=PEEK(239 ) +256*PEEK(2 13)+PEEK(211 ) 

: rem 149 

691 FORI=lT03:T=PEEK(S%- I) :rem 67 
695 IFT<>44ANDT<>58THENPOKES%- I,32:NEXT 

:rem 235 
730 PRINTLEFT$ ( ,,( 3 LEFT)", 1 - 1) ; : RETURN 

:rem 7 
713 PRINT" {CLRj[ RVS )*** SAVE *** {3 DOWN)" 

- :rem 236 
715 PRINT" [2 DOWN)( PRESS [RVS) RETURN (OFF) 

ALONE TO CANCEL SAVE){ DOWN ) II : rem 136 
723 F$="":INPUT"[DOWN) FILENAME " ;.F$:IFF$= 

""THENPRINT:PRINT:GOT0313 :rem 71 
733 PRINT : PRINT"{2 DOWN) [RVS )T{OFF )APE OR 

{RVS)D {OFF )ISK : (T/D)" - :rem 228 
740 GETA$ : IFA$ <> "T"ANDA$< > "D"THEN7 40 

: rem 36 
753 DV=1-7*(A$="D" ):IFDV=8THENF$="@0:"+F$ 

:rem 222 
760 T$=F$ :ZK=PEEK(53 ) +256*PEEK(54 ) - LEN(T$ 

) : POKE782 , ZK/256 : rem 3 
762 POKE781,ZK-PEEK(782)*256 : POKE780,LEN( 

T$) :SYS65469 :rem 139 
763 POKE783 , l : POKE781,DV:POKE782,l : SYS654 

66 :rem 69 
765 K=S+1:POKE254,K/256:POKE253,K-PEEK(25 

4)*256:POKE783,253 :rem 109 
766 K=E+l:POKE782,K/256:POKE781 , K- PEEK(78 

2)*256 : SYS65496 :rem 235 
770 IF(PEEK(783)AND1)OR(ST AND191)THEN780 

:rem III 
775 PRINT" {DOWN)DONE. {DOWN)" :GOT0313 

- :rem 113 
783 PRINT"{DOWN)ERROR ON SAVE. [2 SPACES)T 

RY AGAIN. " : IF'DV=l THEN723 : rem 171 
781 OPEN 15,8 , 15:INPUT #15 , El$,E2$:PRINTE1$ 

,E2$:CLOSE15:GOT0723 :rem 133 
793 PRINT" [CLR) [RVS)*** LOAD *·*[2 DOWN)" 

- :rem 212 
795 PRINT"{2 DOWN)(PRESS {RVS)RETURN{OFF) 

ALONE TO CANCEL LOAD)" : rem 82 
800 F$="":INPUT "{2 DOWN) FILENAME";F$:IFF 

$=""THENPRINT : GOT0 310- :rem 144 

tv10rch 1Q8A COMPtITE! 183 



810 PRINT:PRINT"{2 DOWN}(RVS}T{OFF}APE OR
[RVS}D[OFF}ISK: (T/D)" :rem 227

820 GETA$:IFA$ < >"T"ANDA$ < >"D"THEN820

:rem 34

830 DV=1-7*(A$="D"):IFDV=8THENF$=M0:"+F$

:rem 157

840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T?

):POKE782,ZK/256 :rem 2

841 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469 :rem 107

845 POKE780,1:POKE781,DV:POKE782',1:SYS654

66 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR(ST AND191)THEN870

:rem 111

865 PRINT"[DOWNjDONE.":GOTO310 :rem 96

870 PRINT"{DOWN}ERROR ON LOAD.{2 SPACES}T

RY AGAIN.{DOWN}":IFDV=1THEN800

:rem 172

880 OPEN15,8,15:INPUT#15,E1?,E2S:PRINTE1?

;E2$:CLOSE15:GOTO800 :rem 102

1000 REM BUZZER :rem 135

1001 POKE54296,15:POKE5427 7,45:POKE54278,

165 :rem 207

1002 POKE54276,33:POKE 54273,6:POKE54272,

5 :rem 42

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

273,0:POKE54272;0:RETURN :rem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15:POKE54277,0:POKE54278,2

47 :rem 152

2002 POKE 54276,17:POKE54273,40:POKE54272

,0 :rem 86

2003 FORT=1TO100:NEXT:POKE54276,16:RETURN

:rem 57

3000 PRINTC$;"{RVSjNOT ZERO PAGE OR ROM":

GOTO1000 :rem 89

CAPUTE!
Modifications Or Corrections To Previous Articles

Machine Language: Factors

The commands to prepare the computer to enter

Program 2, the VIC and 64 version of the machine

language factoring routine from the January

"Machine Language" column (p. 178), should

read:

POKE 4608,0:POKE 44,18:NEW

Commodore Files For Beginners, Part 3

On page 193 of the January issue, lines 340, 350,

and 360 should have a semicolon (;) following the

CHR$(13).

Disk Explorer For Commodore

This program From the December 1983 issue (p.

298) requires the following corrections, supplied

by reader Duane Martin:

160 INPUT A$: IF LEFT?(A$,1)="$" THEN 190

1100 GETC?:IFC$=""THEN1040

Atari MLX

Line 190 of this machine language editor from the

December issue (p. 216) creates a count of data

blocks for use in the boot process. However, the

line as written may cause problems due to round

ing of the block count value when partial blocks

are involved. Don Klich suggests the following

change to avoid this problem:

190 BEG=BEG-24:BUFFERS=CHR$(0):BUFFER?(2)

=CHR$(INT((FIN-BEG+127)/128))

This should not be a factor in getting the

"Chopperoids" program to operate correctly.
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See the February issue for the corrections to

Chopperoids.

Comparing Commodore Machine

Language Programs

Readers attempting to run this utility from the

December 1983 issue (p. 340) on the Commodore

64 should note that lines 240 and 350 contain PET

4.0 BASIC disk status variables which are not

supported by the 64's BASIC. In addition to the

changes noted in the article, the following are

also required:

225 OPEN 15,8,15

240 INPUT#15,DS,DS$,D1,D2:IF DS<>0 THEN

PRINT DS$:STOP

350 INPUT#15,DS,DSS,D1,D2:IF DS<>0 THEN

PRINT DS$:STOP

64 Clock

Overseas readers may be interested to learn that

the built-in time-of-day clock in the 64's CIA chip

can be adjusted for their 50 Hz household current

with a simple POKE. C. J. Ayers of Guildford,

Surrey, England, notes that adding the line:

75 POKE 56334,129

to the program from the December issue (p. 344)

will cause it to keep proper time on European 64s.

Termulator For The 64

Line 170 of Program 2 of this article from the

November 1983 issue (p. 222) should read:

170 DATA 133, 106, 32, 189, 255, 169, 192

The value 3515 in line 120 will need to be changed

to 3485 to reflect the change to the DATA. With

this correction, Program 2 will create a tape copy

of the data loaded by Program 1 without a

filename. To reload "Termulator" from the tape

created by Program 2, type:

LOAD "",1,1

Thanks to Stan Lefkowitz for pointing out

this correction. ©

B10 PRINT:PRINT " {2 DOWNj{RVS}T{OFF}APE OR 
{RVS}D{OFF}ISK: (TID)" - :rem 227 

82'1' GETA$:IFA$<> "T "ANDA$<>"D"THEN82e 
: rem 34 

B30DV=1 - 7*(A$="D"):IFDV=BTHENF$= "0:"+F$ 
:rem 157 

B40 T$=F$:ZK=PEEK(53)+256*PEEK(54) - LEN(T$ 
):POKE7B2 , ZK/256 :rem 2 

B41 POKE7Bl,ZK-PEEK(7B2)*256:POKE7B0,LEN( 
T$):SYS65469 :rem 107 

B45 POKE7B0,l:POKE7Bl,DV:POKE7BZ,l:SYS654 
66 :rem 70 

B50 POKE7B0,0:SYS65493 :rem 11 
B60 IF(PEEK(7B3)AND1)OR(ST AND191)THENB70 

:rem III 
B65 PRINT" {DOWN}DONE." :GOT0310 :rem 96 
B70 PRINT"{DOWN}ERROR ON LOAD . {2 SPACES}T 

RY AGAIN. {DOWN}": IFDV":;l THENB00 -
: rem 172 

CAPUTE! 
ModltlcatlOns Or Corrections To PrevIous Arflcles 

Machine Language: Factors 
The commands to prepare the computer to enter 
Program 2, the VIC and 64 version of the machine 
language factoring routine from the January 
"Machine Language" column (p. 178), should 
read: 

POKE 4608,O:POKE 44,18:NEW 

Commodore Files For Beginners, Part 3 
On page 193 of the January issue, lines 340,350, 
and 360 should have a semicolon (;) following the 
CHR$(13). 

Disk Explorer For Commodore 
This program from the December 1983 issue (p. 
298) requires the following corrections, supplied 
by reader Duane Martin: 

160 INPUT A$ : IF LEFT$(A$,l)="$" THEN 190 
1100 GETC$:IFC$=""THEN1040 

Atari MLX 
Line 190 of this machine language editor from the 
December issue (p. 216) creates a count of data 
blocks for use in the boot process. However, the 
line as written may cause problems due to round­
ing of the block co.unt value when partial blocks 
are involved. Don Klich suggests the following 
change to avoid.this problem: 

190 BEG=BEG-24:BUFFER$=CHR$(0):BUFFER$(2) 
=CHR$(INT«FIN- BEG+127)/12B) 

This should not be a factor in getting the 
"Chopperoids" program to operate correctly. 
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BB0 OPEN15,B,15:INPUTt15,El$,E2$:PRINTE1$ 
;E2$:CLOSE15:GOTOB00 :rem 102 

1000 REM BUZZER :rem 135 
1001 POKE54296,15:POKE54277,45:POKE5427B, 

165 :rem 207 
1002 POKE54276,33:POKE 54273,6:POKE54272, 

5 :rem 42 
1003 FORT=lT0200:NEXT:POKE54276,32:POKE54 

273,0:POKE54272;0:RETURN :rem 202· 
2000 REM BELL SOUND :rem 7B 
2001 POKE54296,15:POKE54277 , 0:POKE5427B,2 

47 :rem 152 
2002 POKE 54276,17:POKE54273 , 40 : POKE54272 

,0 :rem 86 
2003 FORT=lT0100:NEXT:POKE54276,16:RETURN 

:rem 57 
3000 PRINTC$; " {RVS }NOT ZERO PAGE OR ROM": 

GOT01000 : rem B9 

See the February issue for the corrections to 
Chopperoids. 

Comparing Commodore Machine 
Language Programs 

© 

Readers attempting to run this utility from the 
December 1983 issue (p . 340) on the Commodore 
64 should note that lines 240 and 350 contain PET 
4.0 BASIC disk status variables which are not 
supported by the 64's BASIC. In addition to the 
changes noted in the article, the following are 
also required: 

225 OPEN 15 , B,15 
240 INPUTU5,OS , DS$,Dl,D2:IF DS<>0 ·THEN 

PRINT OS$:STOP 
350 INPUT#15,DS,DS$,Dl,D2:IF DS<>0 THEN 

PRINT DS$:STOP 

64 Clock 
Overseas readers may be interested to learn that 
the built-in time-of-day clock in the 64's CIA chip 
can be adjusted for their 50 Hz household current 
with a simple POKE. C. J. Ayers of Guildford, 
Surrey, England, notes that adding the line: 

75 POKE 56334,129 

to the program from the December issue (p. 344) 
will cause it to keep proper time on European 64s. 

Termulator For The 64 
Line 170 of Program 2 of this article from the 
November 1983 issue (p. 222) should read: 

170 DATA 133, 106, 32, lB9 , 255, 169, 192 

The value 3515 in line 120 will need to be changed 
to 3485 to reflect the change to the DATA. With 
this correction, Program 2 will create a tape copy 
of the .data loaded by Program 1 without a 
filename . To reload "Termulator" from the tape 
created by Program 2, type: 

LOAD "" ,1,1 

Thanks to Stan Lefkowitz for pointing out 
this correction . © 



AATARI
ATARI isa trademark of ATARI.INC

ATARI 800XL Call

Atari 1050 Disk Drive Call

Atari 1010 Recorder 77.00

Atari 1027 Printer Call

Atari 850 Interface Call

MOSAIC

64K Ram/400 149.00

64K Ram + Cable Kit/400/800 169.00

48K Ram Kit 94.00

16/32 Expander 64.95

32K Ram 77.95

Mosaic Adaptor 49.95

DISKDRIVES
Percom

Trak Call

Rana For

Indus Gt .. Prices

NEW
RS232 Modem

Adaptor (Through serial

port) 39.95

Koala Touch

Tablet 69.95

MONITORS
We carry a full line

of AMDEK and USI

Monitors.

64COMODORE64
Pac-Mac 34.9

Centipede 34.95

Defender 34.9

Dig Dug 34.95

Donkey Kong 34.95

Stargate 34.95

Robotron 34.9

Please call product availability of other 64 software

products at same low prices!

3RD Party Printer Interfaces

I nterfast I 139.00

Apeface w/cable included 69.95

PRINTERS

SUPER SPECIAL - Prowriter Package

with Apeface or Interfast I Cal

Axiom AT-100 229.00

Axiom AT-550 329.00

ATARI

'■'■: r :)r,-r>-.rii!,-y 2 & 3 - T . . 23.95

Conversational Languages

T 44.95

Music Composer - C .... 32.95

My Firsi Alphabet-D ... £6.95

Touch Typing-T 19 95

Home Filing Manager

D 37.95

Mailing List - T 19.95

Caverns of Mars - D .... 28.95

Computer Chess - C .... 26.95

Missile Command - C . . . 26.95

Super Breakout - C .... 26.95

Star Raiders - C 32.95

Assembly Editor-C .... 4695

Basic-C 41 95

Macroassembler - D .... 67.95

Pilot (Home Package)

C 58 95

Invitation to Programming I

T 19 95

Speed Reading - T 55 95

Basketball - C 26.95

Graph-n-T 15.95

Juggles House - D/T.... 22.95

Pilot (Educator) - C .... 97 95

Video Easel - C 26.95

Defender-C 32.95

Galaxian - C 32.95

O'*-C 32 95

Dig Dug-C 32.95

ET - C 37.95

Timewise - D 23.95

Atanwnter-C 74 95

Donkey Kong - C 37 95

Ms Pac-Man - C 39.95

Tennis-C 35.95

Eastern Front-C 32.95

Donkey Kong Jr. - C .... 39.95

Pengo-C 35.95

Logo-C 79.95

Robitron - C 35.95

Pole Position - C 39.95

Microsoft Basic II - C ... 67.95

Painl-D 33.95

Caverns of Mars - C .... 32.95

Joust - C 39 95

Visicalc-0 159.95

THORN

War Games - Cart 27.95

Hockey - Can 27,95

Soccer - Ca/t 30.95

Submarine

Commander - Cart ... 30 95

GAMESTAR

Baja Buggies -D/T ....

Starleague

Baseball - D/T

Starbowl Football D/T . .

22.95

22.95

22.95

SPINNAKER

Up For Grabs - Cart 37.95

Cosmic Life - Cart 23.95

Facemaker - Cart/Disk .... 23.95

Alphabet Zoo - Cart 23 95

Fraction Fever - Cart 23 95

Kids on Keys - Carl 23.95

Delta Drawing ■ Cart 27.95

Story Machine-Disk 23 95

Rhymes & Riddles - D .... 20.95

Amazing Things-D 27.95

Hey Diddle Diddle-D ....20.95

SnooperTroops1or2-D . .30.95

Trains - D 27 95

Aerobics - D 30.95

SIRIUS

Bandits - D 23.95

Way Out - D 27.95

Repton - D 27.95

Twerps - D 23.95

Blade of Blackpool - D . . 27.95

Type Attack-D 27.95

Beer Run - D 23.95

Critical Mass - D 27.95

Wavy Navy - D 23.9s

SIERRA ON-LINE

Homeword - D 34.95

Dark Crystal - D 27.95

Frogger - D/T 23.95

Quest For Tires - D .... 23.95

Ullima I - D 23.95

Ultima II - D 41,94

Wizard/Princess ■ D .... 22.95

SEGA

Buck Rogers ■ Cart .... 27 95

Star Trek- Cart 27.95

Congo Bongo-Carl .... 27.95

Tac Scan- Cart 27.95

EPYX

Gateway To Apshai

Cart 27 95

Pitstop-Can 2795

Lunar Outpost - Cart . . . 27.95

Swat Rescue - Cart .... 27 95

Silicon Warrior-Can ... 27.95

Fun With Music - Cart . . . 27.95

Jumpman Jr. - Cart .... 27 95

Dragonnders of Pern

D/C 27.95

Temple 01 Apshai

D/C 27.95

Hellfire Warrior - D/C . . . 20.95

Fun With Art - Can 27.95

INFOCOM

Deadline - D 34.95

Witness - D 34.95

Zork t. II. Ill - D 27.95

Starcross -D 27.95

Pfanetlall-D 3495

Suspended - D 34.95

Enchanter - D 34.95

Infidel-O 34.95

Hundreds of items

available for theATARI

...please call.

UK

Letter Perfect - D 74 95

Data Perfect - D 74 95

Spell Perfect- □ 64.95

BRODERBUND

AE - D 23.95

Arcade Machine-D .... 41.95

Bank St. Writer-D 49.95

Lode Runner- D 23.95

Drol - D 23.95

Spare Change - D 23.95

Chopiifter - D 23.95

DATA SOFT

Money Wizard ■ D 49.95

Letter Wizard - D 49.95

Spell Wizard-0 34.95

Genesis - D/T 20.95

Heathcliff - D/T 20.95

Pooyan - D/T 20.95

ZaJixon - D/T 27.95

Micropamter- D 23.95

SYNAPSE

Blue Max - D/T 23 95

Dimension X - D/T 23.95

Drelbs-D/T 23.95

Encounter- D/T 23.95

Necromancer-D/T .... 23.95

Quasimoto - D/T 23.95

Rainbow Walker - D/T ... 23 95

ShamusCaseil-D/T ... 23.95

Zeppelin - D/T 23 95

flomput
To Order Call Toll Free

TM

For Technical Info, Order

Inquiries, or for Wise. Orders -

800-558-0003 414-351-2007
NO SURCHARGE FOR MASTERCARD OR VISA

COMPUTABILITY

P.O. Box 17682

Milwaukee. WJ 53217

ORDER LINES OPEN

Mon-Fn 11 AM - 7 PM CST

Sat 12 PM-5 PM CST

ORDERING INFORMATION For fast delivery send cashier's check, money order or direct bank transfers.
Personal and company checks allow 2 weeks to clear. Charges for COD are S3 00 School Purchase

Orders welcome. In CONTINENTAL USA. include$3.0Oshippingp<3rsoftwareorder.lncfude3<K, shipping
on all Hardware orders, minimum $3.00. Mastercard 4 Visa please include card # and expiration date. Wl

residents please add 5% salestax. HI. AK.FPO.APO, Canadian orders- add 5%shipping, minimum $5.00

Allotherforeign orders, please add 15% shipping, mmimumJiOOO. All goods are new and include factory
warranty. Due to our low prices, all sales are final, All defective returns must have a return authorization

number. PLeasecall 414-351-2007 to obtain an RA# or your return will NOT be accepted for replacement
or repair. Prices and availability are subject to change without notice.

FIRST STAR

Bristles - D/T 20.95

Flip Flop-D/T 20.95

Astro Ch«M - 0 20.95

Boulder Dash-D/T .... 20.95

STRATEGIC SIMULATIONS

Carrier Force - D 41 95

Combal Leader - D/T . . . 27.95

Battle For Normandy

"D/T 27.95
Eagles-D/T 3795

PARKER BROS.

Astrochase - Can 34.95

Frogger-Carl 34.95

Q'Beri-Cart 34.95

Popeye-Cart 34.95

MISCELLANEOUS

Castle-Wolfenstem - D . . 20 95

Home Accountant - 0 . . . 52.95

Master Type - D/Can ... 27 95

Speiunker - D 27.95

Flight Simulator II - D ... 37 95

Zombies - D/T 23.95

Mr Robot -D 23.95

River Raid - Carl 31.95

Oiskey-D 34.95

Chatterbee-0 27.95

Rally Speedway - Cart. . . 34.95

Ultima III-D 41.95

Miner 2049'er - Cart .... 34.95

Scraper Caper - Cart ... 34.95

Basic XL - Cart 74.95

Monkey Wrench II - Carl . 49.95

Omnimon 82.95

BOOKS

Compute's First

Bk/Games 12.95

Inside Atari DOS 19.95

Mapping the Atar 14 95

Machine Language/

Beginners 14.95

Your Atari Computer . . . 16.95

The Atari Assembler .... 12.95

Visicalc Book-Atar 14.95

ACCESSORIES

WICO Joystick Call

Flip'n'File Trunks 20.95

Flip'n'File Can 20.95

Joysensor 24.95

Elephant Disks

[Box of 10) 20.00

WICOTrakball 37.95

KRAFT Joystick 15.95

D-Dbk T-CatMtte

C-CartikJje

)I~ATARr 
ATAAI isalraoemark 01 ATARI.INC. 

AT AR I 800XL ....... Call 
Atari 1050 Disk Drive .. .... .. Call 
Atari 1010 Recorder .... .. . 77.00 
Atari 1027 Printer ............ Call 
Atari 850 Interface ...... ..... Call 

MOSAIC 
64K Ram/400 ... . . .... .... . . . . . . . ... . . 149.00 
64K Ram + Cable Kit/400/S00 . ... . ... . ... 169.00 
48K Ram Kit. . . . . . ....... ... . ..... . ... . 94.00 
16/32 Expander .. . .. . .. . . . ............. 64.95 
32K Ram .............. . . . . . . .......... 77.95 
Mosaic Adaptor ..... .. .. • • • . . .. . ..... . . 49.95 

AlARI 

Programming 2 " 3 - T 2395 
Conversation.llanguages 

T • • • • •.••.•••• ••. 95 
Music Composer· C. • •• 32.95 
My FirSI Alphabet - 0 • •• 26.95 
TOUCh Typing· T ....• 1995 
Homo Filing Manager 

o . . .. . .. . . . . .. 37.95 
Mall1ng USt· T . • • • • •• 19.95 
Caverns 01 Mars · 0 . • .. 28.95 
COmputer Chess - C . . .. 26.95 
Missile Commllnd - C • • • 26.95 
Super Breakout - C •••• 26 95 
Slar Aaiders - C .•...• 32.95 
Auembly EOl tor - C • • •• 4695 
eaSlC - C •••• • • • •• • 41 .95 
Macroassemtller- 0 • • • • 67.95 
PilOt (Home Package) 

C . • . • . . • •.••• • 58.95 
Invitation to Programming I 

T •••••• • • • • • •• 19_95 

SPINNAKER 

Up FOI Grabs - Can . _ .•. 21.95 
COSITIJC lde - Cart _. _ . •. 23.95 
Facernaker - CarVDlSk. ••• • 23.95 
Alphabet Zoo - Carl •• •• • 23.95 
Fraction Fever - Cart . . . _ . 23.95 
KidS on Keys - Carl •••••• 23.95 
Della Drawing· Carl .... _ 27.95 
Story MaCh,ne - O,sk . .. _ . 23.95 
Rhymes & Riddles - 0 •.• • 20.95 
Ama<:in9 Thln9s - 0 . . .. _ 21.95 
Hey Diddle O,ddle - 0 • _ . . 20.95 
Snooper T roops 1 01 2 • 0 •• 30_95 
Tral/lS-O •••••.•. _. _21.95 
Aerobics·O . __ .•. ••• 30.95 

SIRIUS 

Bandi ts - 0 . _ . _ . . . • . 23.95 
Way Oul - 0 . ..•• .. _ 21.95 
Repton - 0 ... __ . . .. 21.95 
Twerps· 0 . _ . . • • • .. 23.95 
Blaoe of Blackpoole - 0 .. 21.95 
Type Attack · 0 . . .•• . 2795 
Beer Run. 0 • . . . • • . . 23.95 
Critical Mass - 0 . . . . .. 21.95 
Wavy Navy - 0 • • . . . •• 23.95 

SIERRA ON-U NE 

Homewa rd - 0 . . . . . . . 34.95 
Dark Crystal · 0 21.95 
Frogger · OIT • • . • • . . . 23.95 
Ouest For TirM • 0 . .•• 23.95 
Ult ima' - 0 • . . . • . . .. 23.95 
Ultima It· 0 ..... . .. "'.94 
W,urd/ Prmcess • 0 . • .• 22.95 

Percom .... . 
Trak .. .... .. Call 
Rana ..... . . .. For 
Indus Gt . . Prices 

NEW 
RS232 Modem 
Adapto r (Through seri al 
port ) . . . . .. .... 39.95 

Koala Touch 
Tablet . . . .. . . 69.95 

MONITORS 
We carry a full l ine 
of AMDEK and USI 
M o nitors. 

SEGA 

Butk Rogers · Carl 2195 
SUII Trek- Can . . . . . .. 2195 
Congo Bongo- Carl • • . • 2195 
Tac Scan- Cart • • • • • •• 2195 

EPYX 

Gateway To Apshal 
Cart . • . . . . . • • . . . 2795 

P,ls tOP • Cart . . • • • . •• 2195 
lunar Outpost· Carl . •• 21.95 
Swat Rescue - Cart •• . • 2195 
SlIicon Warrior - Cart . . . 2195 
Fun With Mus,c - Carl. .• 2195 
Jumpman Jr . - Cart .••• 2195 
OligonridelS 01 Pern 

OIC • • • • • • • • • • •• 21.95 
Temple 0 1 Apsnai 

O/C . . • • • • • • • • •• 21.95 
Hell lire Warrior - O/C • • • 20.95 
Fun Wi.h Art - Can. . • • • 21.95 

IN FOCOM 

Oeadtine· 0 •• . . . . .. 34.95 
Witness · 0 • • . . . • . •• 34 95 
Zork •. II . III - O • ••• . .• 2795 
SlIrcross - 0 . . . . . . .• 21.95 
PlaneUalt - 0 . • • • . . . . 34.95 
Suspended· 0 • • • • . •• 34.95 
Enthantet - 0 ...•.. . J.4 .95 
'nlidel· 0 ••..•.•••• 34 9S 

Hundreds o f Items 
available for the A TARI 
... please call. 

64 COMODORE 64 
Pac-Mac ........... . . . . . . .. . . .... . . 34.95 
Centipede .. .. .. ... . .. . .... .... .... 34.95 
Defende r ... . . . .... . • •....... . .... . 34.95 
Dig Dug .......... . ... . .. .... ...... 34.95 
Donkey Kong ...... . . ..... ...... ... 34.95 
Stargate . ... . . . . . . . ... . ...... . .... . 34.95 
Robotron .. . ...................... . 34.95 
Please ca ll product availability of other 64 software 
products at same low prices! 

3RD Party Printer Interfaces 
I nterfast I .. .. . .. .................. 139.00 
Apeface w/cable inc luded . . .. . ... . 69.95 

PRINTERS 
SUPER SPECIAL - Prowriter Package 
with Apeface or Interfast I ....... Call 
Axiom AT-l00 . ... . . . . . .. . .. . ..... 229.00 
Axiom AT-550 ..... . .. .. .......... 329.00 

U K 

lener Perlect - o. . . • .. 7" 95 
Oala Perfect - 0 1".95 
Spelt Perlect - 0 &t 95 

8ROOERBUNO 

AE - 0 . . • • . . . . • • •• 23.95 
Artade Macnine - 0 . . .. 41 95 
Bank 51. Wroter - 0 . . . •• "9.95 
Lode Runner· 0 . . • • •• 23.95 
Oral - 0 . . . . . • . . . .. 23.95 
Spare Change· 0 23.95 
Choplilter - O. . • • • • • . 23.95 

DATA SOFT 

Money Wizard · 0 49.95 
Letter Wizard - 0 . • . . . • "9.95 
Spell Wizard - 0 . . . • • • 34.95 
Genesis - OfT •••.. . • 20.95 
Heathcliff- OIT • • . . • .. 20.95 
Pooyan - OIT . • • . . • . • 20 95 
Za.lUI:on - OIT . . • . . . .. 21 95 
M'tropeinter - 0 . • • • .. 23.95 

SYNAPSE 
Blue Max - OIT • • . . . • . 2J 95 
Dimension X - OIT . • • •• 23.95 
Orelbs - OIT •.••••. . 2395 
Entounter·OIT . • • • •• 23.95 
Necromancer - OIT .••. 2395 
QuaSimoto - OIT • • • • •. 23.95 
Rambow Walker· OIT • •• 2395 
Shamus Case" • OIT • •• 23 9S 
Zeppe,," - OIT • . . . . • . 23 9S 

FIRST STAR 

Brlslles - OfT . . . • . . •. 20.95 
Flip Flop - OIT • . • . . •. 20.95 
.... Iro ChII .. - 0 •••••• 20.15 
Boolaer Dash· OIT • . •• 20.95 

STRATEG.C SIMULATIONS 

Cattier Force - 0 • . . • • . "1 .95 
Combat leader· OIT . . , 21.95 
Blnle For Normandy 
·OIT . . • . . • • . . • • •• 21.95 
Eagles - OIT .•••• . .• 21.95 

PARKER BROS. 

Astrocnase - Cart 34.95 
Frogi18r· Carl • •• • ••• 34.95 
O·Bert· Carl • • • • • • •• 34.95 
Popeye - Carl. • • • • • . . 34.95 

Speed Read,ng • T • • • •• 5595 
Bnketball • C .•••••. 26 95 
Ollph·,t· T . . . . . . . . • 1595 
Juggles House· DIT ~. •• 22.95 
Pltot (Educa tor) - C • • .. 9195 
Video Easel· C . . . • • • • 26.95 
Delenaer . C • . • . • • •• 32.95 
Galuian· C ••• . • . .• 32.95 
Ob · C .. • . .•.•.• • 3295 
D'g Dug· C. • . • . . . . . 32.95 
ET · C •..... . . . •.• 3195 
Tlmewise . 0 . . . . . . .. 2395 
Atar,wrl ter· C • .•.••. 7" 95 
Donkey Kong· C . . . •• 3195 
Ms Pac·Man· C • . . . • . 39.95 
T,nnls - C . •. ••• . • _ 35.95 
Eastarn front - C _ . . . .• 32.95 
Donkey Kong J r. - C • • •• 39.95 
Pengo-C •••• __ ... . 35.95 
logo ·C •• .. _ . _ . . .. 19.95 
RObltron - C ••• __ .. _ 35.95 
Pole Position - C _ . • • .• 39 95 
Microtoh Buic 11- C .. _ 61.95 
Palnt· O .••• _ . . _ . . 33.95 
Caverns 01 Mars - C • • •• 32.95 
Joust·C _ .. _ . •• . _. 39.95 
V;licalc'O . _ • •. _ .. . 159.95 

e.omputcftbilitlJ. TM 

MISCElLANEOUS 

Culle-Wollensteln • 0 20.95 
Home Accountant· 0 . •. 52.95 
Mas ter Type· O/Ca r1 •.. 2195 
Spelunker - O. • . . . . .• 27.95 
Flighl Simulator II · 0 • .. :p.95 
Zombies - OIT . • . . • •• 23.95 
Mr RObol - O . . . • • • . . 23.95 
River Ra id · Carl. • • • •• 31.95 
Oislley - 0 •••• • . .•• l-t.9S 
Challerl)ee - 0 2195 
Rilly Spee(fwly • Can . •• 34.95 
UII ,ma lll - 0 . • • • • . •• "'.95 
Miner 2049'er - Carl • • • . 34.95 
Scraper Caper - Ca" •. . 34.95 
Bas,c XL - Can. • • • • •• N .95 
Monkey Wrench II - Cart . 49.95 
Omnimon . • • • • • • . . • 82.95 

800KS 

Compu.e·s f ilii 
eklGames •• • •• • •• .2.95 

Inside Ataro 005 . . . . . . 19.95 
Mapping the Alit; • . • •• '''.95 
MaChone languagal 

THORN 

War Games - Cart 27.95 
Hockey - Cert .•.•••• 21.95 
Soccer· Cut . • _ . . . . _ 30.95 
Submarine 

Commander - ean 30.95 

GAMESTAR 

Baja Buggies · OIT •••• _ 22.95 
S,arleague 
Baseball - OIT . . . • • . . 22.95 
Starl>Owl Football OIT . _. 22.95 

To Order Call Toll Free For Techntcallnfo, Order 
InquIries, or for WIse. Orders -

800-558-0003 414-351-2007 
NO SURCHARGE FOR MASTERCARD OR VISA 

COMPUTABIliTY 
P.O. Box 17882 

Milwaukee. WI 53217 ~~ 
ORDER liNES OPEN 

Mon-Fri 11 AM · 1 PM CST 
Sat t2PM-5PMCST 

ORDERI NG INFORMATION For last delivery send cashier'scheclt. money order o r direct bank translers. 
Personal and oompany checks allow 2 weeks 10 clear. Charges lor COD afe $3.00. 5choot Purchase 
Orders welcome. In CONTINENTAL USA. Include.S3.00 Shipping per sohware orDer . Include 3"" shipping 
on all HardWare orders. minimum S3.oo. Mastercard & Visa please Include card .. and expiration dale. WI 
residents please add 5"'-sales tax. HI. AK. FPC. APO. CIInadian ordera · add 5'!1oshipplng, minimum SS.OO. 
All other lorelgn orders . please add 15"" shipping. minimum S 10.00. All goods are new and include lactory 
wa rranly. Due to our tow prices. all sales are linal. All delective returns must have a re turn au thorization 
number. Plecpe cali 41 4-351 -2001 to obtain an RA It or your re.urn will NOT be accepted for replacement 
or repai r. Prices and availability are subject 10 change without notice. 

Beginnell . • .• • . .. '''.95 
Your Atari Computer ••. Hi.95 
Tne Atati Assembler . • • . . 2.95 
Vis icalt Book-Atall ••. 95 

ACCESSORIES 

WICO Joyslltk • • • • • • •• Call 
Flip 'n' Fite Trunks . . . . • 20.95 
Ftip 'n' File Can ••• • . • 20.95 
Joysensor . . . • • . • • •• 2".95 
Elephant Disks 

(Bo" 0 . ,0) • . • . . . • • 20_00 
WICO Trlkball • . • • . . • 3195 
KRAFT Joystitk • •••• • 15.95 



Lyco Computer Marketing & Consultants

to order T0LLFREE 800-233-8760
CALL US .p PA 1 7 17 327 1824

PEP8CM
FOR ATARI

COMPUTERS

AT88S1 ....$299.00

AT88S2 ....$535.00

AT"S1PD...S439.00

RFD40S1...$399.00

RFD40S2...$675.00

RFD44S1... $449.00

AT88 doubler

HARD DISK

DRIVES for

APPLE IBM-PC

5MEC.

■'0MEG

15MEG

20MEG

$1349.00

$1599.00

$1999.00

$2359.00

fRS H(i 11 .-■•.

TEXAS

INSTRUMENT

Disk Drive... $245.00

TRAK DISKDRIVES

AT-Dl S379.OO

AT-D2 S399.OO

PRINTEFI CABLE 122.96

Softwar.) for ATD-2 ....S22.95

RANA

DISK DRIVE

COMPUTER CARE

BIB

5':. DISK DRIVE

CLEANER S12.75

COMPUTER CARE

KIT S19.75

SSI

Battle ol Shilo . . . $26.75

Tigers in the Snow.. $26.75

Cosmic Balance $26 75

Knights ol the Desert. $26.75

Battle for Normandy . $26.75

Germany ig85 $36.75

RANA

DISK DRIVES
E te ' S295.OO

Elite 2 sj49 oo

Ehie 3 S559.00

MICRO-SCI
call

A40 call

A70. call

MUSE

Castle Wolfenstein ....$20.75

Caverns of Frietag $20-75

Robot War $26.75

CONTINENTAL

Home Accountant

Book ol Apple Software

BRODERBUND

Bank Street Writer

AE

LODE RUNNER 0

Chopiifter

David's Midnighl

SPINNAKER

Kindercomp

Story Machine

FaceMaker

Snooper Trooper

De'ta Drawing

$51.75

$16.75

549-75

$24.75

S24.75

$24.75

$24.75

$21.75

$23.75

$23 75

$29.75

$34.75

BLANK DISKETTES

ELEPHANT

Slnclf Side SD CO. 117.75

Single Sid* DD(10> S21.7S

Doubl* Sid* DD (10} S26.75

MAXELL

MD I (10) »28.75

MDII CO) 138.75

CERTRON CASSETTES

CC-10 12 for SI5.09

CC-2O12for S17.S9

INNOVATIVE CONCEPTS

Di»k Storag* (hold* :0i MB5

Ol»k Storag* (hold* 1 5! . .39.95

Dlak Storag* (hold*50]. ... S26.95

EPYX

Temple of Apshai $26.95

Star Warrior $26.95

Crush. Crumble & Chomp . $22.75

ADVENTURE

Sagas 1 Adventureland ...$29.95

Saga#2 Pirate Adventure .$29.95

Saga»3 Secret Mission. .$29.95

Stone of Sisyphus $24 95

ALIEN GROUP

Atari Voice Box $.99.00

Apple Voice Box S 129.00

z commodore

1212 Programmers Ad.$44 75

!2i3Vicmon $44.75

Vic 20 dust cover $6.99

Vic64dusicover ... . $6 99

TIMEW0RKS

INVENTORY S5B.7S

ACCOUNTS HEC 15ft 73

ACCOUNTS PAY S5B 73

GENERAL LEDGER »59.75

PAYROLL »Sfi. 75

CASH FLOW 159.75

SALES ANALYSIS 15fl 75

ELEC CHECKBOOK 158.75

MONEY MANAGER %SQ 75

DATA MANAGER S5B.75

WALL STREET S5Q.73

HES64

Sound Bo* 59.95

64Forth S55.75

Hesmon S25.75

Turtle Graphics S37.7 5

Heswnier S28.75

Gndrunner $19.75

Attack olMC S22.75

Turtle Trainer 522.75

Turtle Tutor 522.75

Paint Brush S22.75

Benji 525.75

Home Manager 528.75

Time Money Mgr S44.97

OmniCalc . $33.75

Swotd Pom! 519.95

Hes Modem 552.75

CARDCO
Cardprinter / L01 . $499.00

Card print DM1 . $ i og 00

5 Slot Expansion 64 .... 554.00

64 Write NOW $39.00

64 Mail NOW $29.OO

2JWnte NOW $2 9 OO

64 Keypad $29.00

Universal Cass. Int.. S29 7 5

Printer Utility. $19.75

6 Slot Expansion... , $79.95

3 Slot Expansion.. S24 95

PRINTER INTERFACE S39.75

PRINTER INTERFACE wilh

lull graphics 565.75

LIGHT PEN $29.75

A
ATARI
< (imputtrs lor people.

e

PARKER 20
Frogger (ROM)

QBert (ROM)

Tutankham (rom)

$33 75

$33 75

$33 75

SYNAPSE

BLUE MAX C/D

Fl.APOCALYPSE C/D.

PHAROAH-SCURSE C/D

FIRST STAR

ASTROCHASEC/D...

HRISTOLSC/D

FLIP FLOP C/D

600XL ...SCALL

800XL for

J 400XL... Lowest

1450 Prices
1020 PRINTER NOW

^02c• PRINTER IN

'.027 PRINTER STOCK

1050 DISK DRIVF . .SSAVES

IO1C RECORDER S74 75

ALIEN GROUP

$24.75 V°'ce Bo)< 2 *99-?5
$24 75 DON'T ASK

.524.75 Sam S"1 75
Abuse $15.95

Teleatri $27.95

Poker Sam $24.95
S22.75

522.75

$22.75 *PX

3R Math.. S19.95

Typo Attack ...-. S24.95

Family Budget $19.95

F Cash Flow S19.95

BRODERBUND

Bank Street Writer D . S49 75

AE D $24.75

Apple Panic D $23.75

Chopiifter ROM S32 75

Davids Midnight $24.75

Stellar Shuttle C/0 S18.75

Ft Apocalypse S24 75

EPYX

GATEWAY TO

ASPMI R $28.75

JUMPMAN JR R $28.75

PIT STOP R $28.75

GATEWAY TO

SSI

Battle of Shilo C/D $26 75

Tigers in the Snow C/D. . S26.7 5

Battle for Normandy C/D .$26.75

Knights of the Desert C/D .$26.75

Cosmic Balance C/D $26.75

ON-LINE

F'°gger $24.95

Wizard & Prin S26 95

ROKLAN

Wizard ol War $29 75

Gort $2g 75

Delu* Invader $27.95

BIC 5

Miner 2O^9 . $32.75

SPINNAKER 64

Kindercomp .$21.75

Story Machine S23.75

Face Maker . .$23.75

Snooper Trooper $29.75

Dfelta Drawing $34.75

Shamus II c/d $24.95

Pinhead c/d $22.95

QUICK BROWN FOX

OBF Word Processor . $49 95

LJK

Letter Perfect S105.O0

Data Perfect $95 OO

ADVENTURE INTERNATIONAL

S Adams Adventure $28 75

VIC-64

Household Finance CD $24 75

VIC 20

King Arthurs Heir Cass $24 75

24

EASTERN HOUSE

Monkey Wrench 2 S52.75

BRODERBUND

LODE RUNNER D 524.75

OPERATION

WIHLWINDD S29.75

DROLD $24.75

PARKER BROTHERS

Tutankham R ..$33.75

SuperCobraR $33.75

Astro Chase R $33.75

Frogger R $33.75

QBert R $33.75

Popeye R $33.75

Risk R $42.75

Chess R $42.75

SPINNAKER

Story Macrtina fl .... ..$26.75

Face Maker R $24.75

Kinderomp R . $20.75

Fraction Fever P S14.75

Deltfi Drawing R $26.75

Lyco Computer rwrlreting & Consultants 
TO ORDE R TOLL FREE 800-233-8760 

CALL US 

FOR ATARI 
COMPUTERS 
AT88S1 .. . . S299 .00 
AT88S2 .... S53 5. 00 
AP-S1 PD . .. S439 .oo 
RFD40S1 ... S399.00 
RFD40S2 .. . S575 .00 
RFD44S1 ... S449 .OO 
AT88 double r 

SSI 
. 526. 75 

T.ger:. In Ihe Snow . 526. 75 
CosmiC Balance ...... $26 .7 5 
Knlghl!o or Ihe Desert . 526 .75 
BaUIt! lor N o rmandy .. 526 .75 
Germany 1985 ........ $36 .75 

I n PA 1717 327 1814 

HARD DISK 
DRIVES for 

APPLE IBM-PC 
5ME G . .. S1349.00 
i OMEG ... S1599 .00 
15MEG .. . S1999 .00 
20MEG ... S2359 .00 

!I~~ ItU II ..... 

TEXAS 
INSTRUMENT 
Disk Drive ... $245 .00 

RANA 
DISK DRIVES 

Ehul1 . 
E hle 2 .. 

. .. $295 .00 
. ... $449 .00 

E hl e 3 ...... $559 .00 

A2 
A40 
A70 . 

MICRO-SCI 

MUSE 

... call 
call 
call 

CasUe Wollensleln .... 520 .75 
Caverns 01 Frielag ..... $2 0 .75 

commodore 
121'} Programmers Ad .544 . 75 
121 3 Ylcmon. .. 544 .75 HES 64 

YIC 20 duSI cover . 5 6.99 
Y.c 64 dUSI cove. $6 .99 

TlMEWORKS 

Soul'Kl Bo:. ........ 59 .95 
64Fortn ................ 555.75 
Hesmon .. 525 .15 
TU r1 le GraphiCS . .. 537 .75 

INVENTORy ............... 158. 75 
ACCOUNTS REC ......... 158 75 
ACCOUNTS PAy ......... '58 .75 
GENER ... LLEDGER ....... . 58 .n 
PAYROU ... ....... . ..•.... • S8 .75 

He5writer ..... 528 .75 
Grid runner .... 519 .75 
Attack 01 M C .. 522 .75 
Turlle TraIner ... 522 .75 
Turlle Tulor . .. ..... 522.75 
Painl B.ush .. 522 .75 

CASH FLOW .... .......... . 58 .75 Benl l . 525.75 
SALE S ... NALYSIS... . . 158. 75 Home Manage. .. 526 .75 
ELEC CHECKBOOK .. ... . 58 .1 5 Ti me Money Mgr ... 544 .97 
MONEY " ... NAGER ....... 158 .15 OmniCalc ..... 533 .15 
D ... T ........ HAGER ,.. . . . '58.1 5 Sword POint .. .. 519 .95 

.. '58. 15 Hes Modem .. 552 .75 

SY NAPSE 

BLUE MAX CI O ........ 5 24 .75 
Flo APOCALYPSE C/O. . 524.75 
PHAROAH'SCURSEC/O .. 524.75 

ALIE N GROUP 

Vo.ce Bo:. 2 . 599 . 75 

DON 'T ASK 
Sam ......... $41 . 75 
Abu :>e ....... 515 .95 

FIRST STAR 

ASTRO CHASE CI O ... 522 .75 

Teleal" . 527 .95 
Poker Sam . 524 .95 

BRISTOLS CIO 52 2 .75 
FLIP flOP C/ D •• .. 52 2.75 APX 

600XL . . . $CALL 
800XL ........ for 
1400Xl. .. Lowest 
1450 .... . Prices 
1020 PRINTER ... NOW 
l02!, PRINTEFI ... ... IN 
1027 PRI NTER ... STOCK 
1050 DISK DRIVf SSAVES 

3R Math $1 9 .95 
Typo Attack .......... 524 .95 
Family Budgel .. 519 .9 5 
F. Cash Flow . .. ....... 519 .95 

BROOERBUNO 
Ban k Slreel Wrrler O. 
AE 0 
App le Panic O . 
ChoptiMer ROM 
Oavrd 's M idnight 
Sfella. Shuttle C/ O . 

549 75 

524 .75 
523 .75 
53 2. 75 
524 .75 
518. 75 

TRAK DISK DRIVES 

.. $ 379.00 AT·O t . 
AT· D2 . ... . .. .. ... 5 399.00 
PR INTE H CABLE ....•. S22 .95 
50"""'''0 10f ATD·2 .... $22 .95 

RANA 
DISK DRIVE 

COMPUTER CARE 
BIB 
5'11 DISK DRIVE 

C LEANER 
COMPUTER CARE 

. $12 . 7 5 

KIT ... . ...... 519. 75 

CONTINENTAL 
Home Ac countanl ....... 551.7 5 
Book 01 Apple Software . 51 6 .75 

BROOERBUNO 
Bank Sireel W ri ler ....... 549 .75 
AE ...... 5 24 . 75 
LODE RUNNER 0 S24.75 
Choplr Ner ... ........... 524 .75 
David' , M idnight . . . . .... 5 24 .75 

SPINNAKER 
Klndercomp ............. 5 21 . 75 
Story Ma c h i ne $23 .75 
Face M aker .. .... .... ..... 5 23 .75 

........ 529 .75 

CARDCO 
Cardp rin te' I LOI . '. 54 99.00 
Ca,dp rlnlOM l .. 5 109.00 
55101 E:.panSlon 64 . .. 554 .00 
64 WrIte NOW ........... 539 .00 
64 Mall NOW .... _ ....... 5 29 .00 
2 ... Wflle NOW.... . ..... 5 29.00 
64 Keypad ............ 5 29.00 
Unrversal Cass o Inl. . 
Prlnler Ulillty . 
6 Slot Expan SIon .. 
3 SIO I ExpanS Ion .. 

.. 529 75 
$19 . 75 
579 .95 
524 ~5 

PRINTER INTERFACE ....... 539.75 
PRINTER INTERFACE With 

lull g'aphics ... . ... 565 .75 
LIGHT PEN . .. ... 529.75 

PARKER 20 
Frogge, (ROM ) 5 3 315 
OBert (ROM I 533 75 

EPYX 

GATEWAY TO 
ASPH I R .... 528 .75 

JU MPMAN JR R 528.75 
PIT STOP R ............ 528.75 
GATEWAY TO 

SSI 

Battle 01 Shilo C/ O ........ 5 26.75 
Tiger. in Ihe Snow C/ D .... 526 .75 
Beure l or N o rmandy C/ O . 5 26. 75 
Knight. 0 1 th e Ouert CI O . 5 26. 75 
CosmIc Ba lance CIO ...... $26 . 75 

ON-UNE 
Frogger . .. .............. 524 .95 
W izard & Prin . 526 95 

ROKLAN 

Wu:ard 0 1 Wa r . 
Gort . 
Celux Invader .......... .. 

BI G 5 

529 . 75 
. $29 75 
52 7 .9 5 

BLANK DISKETTES 
ELEPHANT 
Single Sid. SO (1 0 ) .....•. • 17 .75 
5lnol_ Side DO (1 0 ) ....... 121 .75 
Doubl e Side DO 1' 0) . .• ... 128.75 
MAXELL 
MO I (1 0, . . .... .......... 128.7 5 
MO I I P O) ..... ... . 38.75 

CERTRON CASSETTES 
e C·1D 12 for ... . ..... .... . • ,5.ag 
e C ' 2Q 12 10r ...•......... S17 .g" 

INNOVATIVE CONCEPTS 
0 1, ... Stor.g. (hold I 10) .... 14.Q5 
0 1, ... Storl"e (hold I 151 . .. "U~5 
0 1, ... Stor."elhold.50). .. 128.U5 

EPYX 
Temp le 0 1 Ap.hal . 
Sla. Warrio r ......... . 
Cru.h . Crumble & Chomp . $ 22 . 75 

ADVENTURE 
Saga _' Adventureland .. . 5 29 .95 
Saga_2 Pirale Advenlu'e .$29 .95 
Saga_3 Secret M illion ... $ 29 .95 
Stone 01 S •• yphu. ... . . . 524 .95 

ALIEN GROUP 

Ala " Yolce Bo:. 
Apple Yo ice Box . 

SPIN 

Klndercomp .. 
Siory M achine 
Filice M aker . 
Snooper Troo per. . 
Dt.lta Drawing . 
Shamus II C/ d .•• 

Pinhead c / d 

QU ICK BROWN FOX 
OBF Wo rd Proc ello, 

LJK 

Letter Pertec t 51 05.00 
Data Pertect. 59 5 .00 

ADVENTURE INTERNATiONAL 
S Adam s Adyenlure 

VIC ·54 
Household Finance CI O 

VIC 20 
King Arthu rs Hell Cass 

EASTERN HOUSE 

Mo nkey W'enc h 2 

BRODERBU N O 

lODE RUNNER 0 
OPERATI ON 

524.75 

WIRlWINDO .. . .... 529.75 
OROlO .. 524 .75 

PARKER BROTHERS 

Tutankham R ..• 
Super Cobra R .... 
A.lro Ch .. e R. . ... 533 .75 
Frogger R ...... $33. 75 
OBert R ....... $33 .75 
Popeya R . $33 .75 
Ri.k R .... $42 .75 
Chess R . . 542 .75 

SPINNAKER 
Story M achine R . 526 .75 
Fece M ake. R $24 .75 
Klnderomp R $20 .75 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US
toll free 800-233-8760

In PA 1 717-327-1824

PRINTER PRINTER PAPER

INTERFACING AVAILABLE

Available for IBM PC. Apple. Atari. Vic 20 & Vic 64
SAVE PRINTERS

EPSON OKIDATA

LETTER QUALITY

SMITH CORONATP2...S449.0O

DIABLO 630 . .$1 71 9.00

ALPAHCOM42 S89.00

ALPHACOM 81 SI 29.00

NEC 8023 S369.00

NEC 8025 S699.00

NEC PC-8200

COMPUTER SCALL

RX-80 SSAVES

RX-80FT ON

FX-8O In-Stock

FX-1OO EPSON

MX-80FT PRINTERS

MX-100 SSCALLSS

MANNESMANN

TALLY

SPIRIT 80 SCALL

MT 160L SCALL

80 SSAVES

82A CALL lor

83A LOWEST

84 PRICES

92 on these

93.:' in-Stock
PACEMARK 2350... PRINTERS

ATARI 850

REPLACEMENTS

IN-STOCK

CITOH
GORILLA GX1OO SI 79.00

PR0WRITER8510 ...S339.OO

PROWRITER II S6S9.OO

8600 S1025.0O

STARWRITER S1 099.00

PRINTMASTER S1499.00

STAR MICRONTICS

GEMINI 1OX 5269.00

GEMINI 15X SCALL

DELTA 10 S479.OO

MODEMS

ANCHOR MARK I .S79.00

ANCHOR MARK II S79.00

HAYES SMART . . .S239.00

HAYES MICRO II S309.00

Micro Bit

IMPP-10O0 5129.75

NOVATION

CAT S144.00

D-CAT S155.00
J-CAT si 1 5.00

APPLE CAT Jl....8279.00

212 APPLE CAT S589.00

CORDLESS

TELEPHONES

from... $69.75

MONITORS
Sakata Coioi S229.00

Amdek Color I $275.00

Amdek 3OO Green $149.OO

Amdek 300 Ambei .... $149.00

Gorilla Green $99.00

DUST COVERS

8O0 S3.99

4OO S3.99

1200 S3.99

410 S3.99

810 S3.99

1050 S5.99

PROWHITER S5.99

GEMINI 10X $5.99

PERCOM DISK S5.99

VIC 20/64 SS.99

fcippkz

APPl E nUMPl INC. GX S9<1 7f,

APPLE DUMPUNC". 64 nfi BufltsiSI 71 7rj

INFOCOM

Zork I. II, or III S26.75

Deadline 533.75

HES 20
HES Writer... S25.75

HESMON Rom. S2S.75 Shamus 525.75
TurtleGraphics. S25.7S Pr°Iac<Of S25.75

VIC 64/20

PACMAN S33.7S

DONKEY KONG S33.75

DIG DUG S33.75

DEFENDER S33.75

CENTIPEDE 533.75

FIRST STAR 54

BRISTOLSC/D S22.7S

FLIP FLOPC/D S22.75

SYNAPSE 64 commodore f~
ZEPPELIN C/D S24.75

BLUE MAX C/D S24.75

DIMENSION X C/D ....$24.75

E PYX 64

ASPHIR S28.75

JUMPMAN JRR $28 75

PITSTOPR S28 75

BRODERBUND64

BANK STREET

WRITER 549.75

CHOPLIFTER 524.75

LODE RUNNER $34.75

524.75

04

KOALATOUCHTABLET...S69.75

AT88S1 ..$299.00

RDF44SI $449.00 GEMINI 10 .-.-...$269-00

IBM
ATARI

PACMAN 527,95 $29.75

DONKEY KONG S27.95 S29.75

DIG DUG S27.95 S29.75

DEFENDER $27.95 529.75

CENTIPEDE S27.95 $29.75

APPLE

PACMAN S27.95

DONKEY KONG S27.95

DIG DUG $27.95

DEFENDER $27.95

CENTIPEDE 527.95

KOALAT0UCHTABLET...S99./5 KOALATOUCHTABLET. .569.75 KOALA TOUCH TABLET.. .S84.75

DEADLINE

ENCHANTER ■■■■

INFIDEL

PLANETFALL ■■■■

STAR CROSS ■■■■

SUSPENDED

WITNESS

ZORKI

ZORK II

ZORK III

S34.75

S34.75

-...S34.75

....$34.75

....S34.75

• •••S34.75

...534.75

..,.$34.75

• -.$34.75

...-S34.75

S34.75

$34.75

S34.75

S34.75

$34.75

$34.75

S34.75

S34.75

S34.75

$34.75

S34.75

534.75

534.75

$34.75

534.75

$34.75

S34.75

$34.75

$34.75

$34.75

48K RAM ....$75.00

64KRAM ....S99.00

ATARI WRITER S79.O0

BUSINESS

Vlaleale S15S.75

Lattar Psrfnc! S89.75

Lotiof Parfact jgg 75

Data Perfect ssg 75

TEXT WIZZARD..

SPELL WIZZARD

$34.75

-534.75

File Manager .gg 7S

Horn* Flla Mgr $6g 75

Bookeoper $119.75

c.n.i.s.
S199.75

A
ATARI
(.omputcrs for people.
O

TO ORDER

CALL TOLL FREE

800-233-8760 pTb
Customer Service 1-717-327-1825 Jersey Shore. PA 1 774C

or send order to

POLICY

In-stock items shipped within 24 hours of order. Personal

checks require tour weeks clearance before shipping. No

deposit on CO D. orders. Free shipping on prepaid cash orders

within the continental U.S. PA residents add sales tax. All

products subject to availability and price change. Advertised

prices show 4<*o discount offered lor cash, add 4^ for Master

Card or Visa. DEALER INQUIRIES INVITED

Lyco Computer Marketing & Consultants 
TO ORDER 

TOLL FREE 800-233-8760 
CAll US 

PRINT ER 
INTERFACING 

In PA 7 17 ·327·1824 

PRINTER PAPER 
AVAILABLE 

0 1'1 thes e 

1"'Slock SAVE 
AYaliable l o r IBM pc, Apple . Al arl. Vic 20 & Vic 64 

EPSON 

LETTER QUALITY 
SMITH CO RONA TP2 ... 5449.00 

DIABLO 630 .. $1719 .00 

ALPAHCO M 42 ........ $89 .00 
ALPHACO M 81 .. . . . . . $ 129 .00 
NEe 8023 ... .. 5389 .00 
NEe 8025 ...... . .$699.00 
NEe pc·8200 

COMPUTER . .... $CALL 

MODEMS 
ANCHOR MARK I .57 9.00 
ANCHOR MARK II 579.00 
HAYES SMART ... 52 39.00 
HAYES MICRO II 5309 .00 

M icro B i t 
PP·1000 ......... $129.75 

NOVATION 
.. 5144 .00 

" 51 55 .00 
5115 .00 

APPLE CAT 11 ...• 527 9 .00 
212 APPLE CAT . 

Rx·eo 
AX·80FT 
FX·80 . 
FX·l00 
M){·BOFT 
M X· l 00 

.•. SSAVES 
.... ON 

.. . In·Stock 
. ••• . EPSON 

. . . PAINTE RS 
..... . neAllSS 

MANNESMANN 
TALLY 

SPI RIT 80 
MT I60L 

......... . $CALL 
. ... $CALL 

CORDLESS 
TELEPHONES 
from ... $69.75 

MON ITORS 
Sakata Colo r . .. .. $229 .00 

Amdek COlor I .......... $275 .00 
Amdek 300 Green . S 149 .00 
Amdek 300 Amber . $ 149 .00 
Gorilla G reen ............ $99 .00 

VIC 64/ 20 

OKIDATA 
so ...... .. .. .. ........ S$AVE S 
82A .• 
a3A •.• 
84 

. . .•.••• CALL IOf 
•• . . LOWEST 

... PR ICES 
92 . .. . . . ..... . . on Ihese 
93 . !',. . . , In'Sloek 
PACEMAR K 2350 •• PAINTERS 

• ATARIB50 
REPLACEMENTS 
IN'STOCK 

DUST COVERS 
800 
400 ... 

.. . $3 .99 
...... $3 .99 

1200 ... .... .......... . . $3.99 
410 .. ... .. ... . . ..... . . . . $3 .99 
810 .. .. . $3 .99 
1050....... . $5.99 
PROWRtTE R . $5 .99 
GE MI NI l OX .......... .. $5.99 
PEACOM DISK . $5 .99 
VIC 20/ 6 4 $5 .99 

CITOH 
GORI LLA GX100 .... $179 .00 
PROWRITE R 85 10 $339.00 
PROW RITER II •. •.• .• 5859.00 
8600 . 51025.00 
STARWAITER •.• SI099.00 
PA INTMASTER ,$1 499.00 

STAR MICRONTICS 
GEMINI lOX ...... . .. $269.00 
GEMINI 15X ........... $CALL 
DELTA 10.... . .... $479.00 

A PP LE OU M PIIN(; G X S997 ' , 

A.PPU DUMPUNC fA r16 Bonl'f1 S179 75 

INFOCOM 
Zork I. II . Of III 
Dead line 

PACMAN .... $33 .7 5 commodore HES 20 SYNAPSE 64 HES Write r .. $25 .75 

HES MON Aom . $25.75 Shamu, ... $25 .75 
DONKEY KONG ... $33.75 

Turtle Graphlct . $25 .75 Pro tector .... $25.75 DIG DUG .... $33 .75 
Z EPPELI N CI D . $24 .75 BRODeABUND 64 

BA NK STAEET 

[~EJH1()M 1 
AT88S1 ,$299.00 
RDF44S1 $449.00 

.............. $27 .95 
....... $27 .95 

...... . . . . $2 7 .95 
$27 .9 5 

CENTI PEDe . $27 .95 

{'!;!"ENDE A ... .. ....... $33.75 
CE NTIPEDE .. . $33.75 

BLUE MAX CI D ....... . $24 .7 5 
DIMENSION X C/ O .... $24.75 

EPYX 64 

ASPHI A ............. $28.75 
JU MPMAN JR R ...... $28.75 
PIT ST OP A ..... $28.75 

FIRST STAR 64 

BRISTOLS C/ O ........ $22 . 75 
FLiPFLOPC/ D ........ $22.75 

WRITE A .... 
CHOPLIFTE A . 
LODE RUN N ER 
DAOl ......... .. 

.. $ 49 .75 
. $ 24 .75 

... $24 .75 
.. $24 .75 

KOALA TOUCH TABlET ... $69.75 

GEMINI10 ....... $269.00 

......... $29 .75 
.... $29.75 

.. $29.75 
. $29 .75 

· .. ·· .. · $29 .75 

APPLE 

PACMA N 
DONKEY KONG . 
DIG OUG 

... $2 7.95 
. $27 .95 

.. . $ 27 .95 
DEFEN DE A ........... $2 7 .95 
CENTI PEDE . .. $27 .95 

4BK RAM .. .. $75 .00 
64K RAM .... $99 .00 

ATAR I WRITER ...... . $79 .00 

BUSINESS 
.. $99.15 KOALATOUCHTASlET .. $69.75 KOALA TOUCH TABLET .. $84.75 

. $34 .75 
$34 .75 

.. $34 .75 
..... $34.75 

V l,lcalc .. 11 59 .7 5 
Letter Perfect. . . ...... ISD. 75 
Letter Perfect . ....... ISD.75 JI\. DEADLIN E ..... $34 .7 5 

ENCHANTER '" .. $34 .75 
IN FIOEL ..... $34.75 
PLANETFALL ........ $34.7 5 
STAR CAOSS ........ $34 .75 
SUSPEN DED ......... $34.15 
WITNESS .. $34 .75 
ZOAK I ..... $34 .15 

.. $3 4.15 
..... $34.15 

................. . .... $34 .15 
.... $34 .15 

.. $34 .75 
....... $34 .75 

$34 .75 
........ $34.75 
........ $34 .75 

..... $34.75 
· .... ... ...... $34 .15 

...... .... ...... $34 .75 

............ $34 .15 
.. $34.75 
. $34 .15 

.... . $34 .75 
............. . S34 · t5 

.................... $34 .75 

o.t, Pairfect .. ...... .. .. ISD. 75 

TEXT WIZZARD 
SPELL WIZZAAD 

File M,neger ... 
Home File Mgr 

$34. 15 
. $34 .75 

. " S8D.75 
. ·18D.75 

Bookeeper . .. .. . .. .. 1119.75 
C.A. I.S 

ATARI" 
Compu u~ rs for ptople. 
o 

TO ORDER 
POLI CY 

In 'stock lIem s shIpped Wi thi n 24 h o u rs 01 o rder . Perso na l 
chec k s require l o ur weeks c learance bel ore shlppmg. N o 
depOSi t on C .O .D . o rders. Free sh Ippi ng on p repaid cash o rders 
withi n t h e continental U .S . PA reSidents add sa les tax . A l l 

products subJect to ava i lability an d price change . Advertise d 

C A L L TOl l FREE 

800-233-8760 
O r send orde r t o 

l yco Co mp uter 

P.O. Box 5088 
Sho re . PA 17 7 4 C 

add 4 Clt! l or M astel 



HAPPY WINS THE RACE WITH WARP DRIVE SPEED!

HAPPY 810 ENHANCEMENT

• The only change needed to run all WARP DRIVE software

• Plug in P.C. board requires no permanent modifications

• Proven reliable in thousands of installations, reduces disk drive wear

• Comes completely assembled and tested, just plug in and use

• Full one year parts and labor guarantee, compatible with existing software

• High quality printed circuit board with gold connectors

NO ONE ELSE HAS THIS PERFORMANCE

Unenhanced whole disk (ATARI rev B format) read time: 11 2 seconds

Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds

ENHANCED 810 whole disk (any format) read time with standard software: 68 seconds

ENHANCED 810 whole disk (any format) read time with WARP DRIVE software: 43 seconds

Standard software whole disk write and verify time: 238 seconds

WARP DRIVE software whole disk write and verify time: 62 seconds ■?

NEW HAPPY WARP DRIVE SOFTWARE ■ *
. »

WARP SPEED HAPPY BACKUP PROGRAM

• Completely automatic: nothing to figure out, insert disks and press return

• Only program on the market guaranteed to backup any disk

• Can write to a blank disk: format write and verify in one operation t

• Automatic program tracing: copies only the tracks that are used

• Efficient memory utilization: reduces the number of disk insertions

• Requires only one ENHANCED disk drive, backups will work on a standard drive

WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM

• Same features as above plus support of multiple ENHANCED drives

• Can be used with up to 4 ENHANCED drives

• Source and all destination drives read and write in parallel

• Format write and verify 3 complete disks in less than 3 minutes

WARP SPEED HAPPY COMPACTOR PROGRAM

• Reduces the number of disks required to backup your library

• Combines up to 8 self booting disks into 1 disk with a menu

• Compacted disks run only on an ENHANCED drive

• Pays for itself by saving on disks

• Single or dual ENHANCED drive operation

HAPPY WARP DRIVE DOS

• Improves ATARI DOS 2.0S to use warp speed reading and write with verify

• Use all features of BASIC, PILOT, FMS, and DUP at top warp speed

• Warp speed I/O software module available separate from DOS

HAPPY WARP DRIVE SECTOR COPY PROGRAM

• Standard format whole disk read, write and verify in 105 seconds

• Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives

HAPPY CUSTOMIZER PROGRAM (sold separately S99.95)

• Creates custom format disks of any specification

• Any type bad sector, duplicate sector numbers, or interleave

• Easy to use but requires an advanced level user to interpret the results

REVIEWED IN POPULAR MAGAZINES
A.N.A.LO.G. COMPUTING—Juiy/August 1983 --..The installation instructions tor the Happy 810 Enhancement are among the best I have ever seen. ...The Happy

810 Enhancement is one o> the most powerful hardware modifications available to ATARI computer owners."

ANTIC—July 1983 "The difference between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the
automobile. A car costs you more initially, but improves the quality of your life. Similarly, if you use your disk drive a lot. installing Happy will markedly enhance your

programming life."

SPECIAL SUGGESTED RETAIL PRICE BEFORE FEBRUARY 28, 1984: Get the HAPPY 810 ENHANCEMENT with the single and multi drive HAPPY BACKUP
PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS plus the HAPPY SECTOR COPY, all with WARP DRIVE speed, including our

diagnostic lor $249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed for S 15.00 with no hardware changes.!

Price includesshipping by air mail to U.S.A. and Canada. Foreign orders add S10.00 and send an international money order payable through a U.S.A. bank. California
orders add S16.25 slate sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require 2-3 weeks to clear Cash COD

available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other ATARI compatible drives coming soon, call for
information. Please specify-H model for all drives purchased new after February 1982, call for help in ENHANCEMENT model selection. Dealers now throughout

ihe world, call for the number of the dealer closest to you. atari bio isa registered trademark oiAiaMnc

HAPPY COMPUTERS, INC. • P.O. Box 1268 • Morgan Hill, California 95037 • (408)779-3830

HAPPY WINS THE RACE WITH WARP DRIVE SPEED! 

HAPPY 81 0 ENHANCEMENT 
• The only change needed to run all WARP DRIVE software 
• Plug in P,C. board requires no permanent modifications 
• Proven reliable in thousands of installations, reduces disk drive wear 
• Comes completely assembled and tested, just plug in and use 
• Full one year parts and labor guarantee, compatible with existing software 
• High quality printed circuil board with gold connectors 
NO ONE ELSE HAS THIS PERFORMANCE 
Unenhanced whole disk (AlAR! rev B formal) read time: 112 seconds 
Unenhanced whole disk (AlARI rev C fasllormal) read lime: 89 seconds 
ENHANCED 8 10 whole disk (any format) read lime with standard software: 68 seconds 
ENHANCED 810 whole disk (any format) read lime with WARP DRIVE software: 43 seconds 
Standard software whole disk write and verify time: 238 seconds 
WARP DRIVE software whole disk write and verify time: 62 seconds 

NEW HAPPY WARP DRIVE SOFTWARE 

WARP SPEED HAPPY BACKUP PROGRAM 
• Completely automatic: nothing to figure out, insert disks and press return 
• Only program on the market guaranteed to backup any disk 
• Can write to a blank disk: format write and verify in one operation 
• Automatic program tracing: copies only the tracks that are used 
• Efficient memory utilization: reduces the number of disk insertions 
• Requires only one ENHANCED disk drive, backups will work on a standard drive 
WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM 
• Same features as above plus support of multiple ENHANCED drives 
• Can be used with up to 4 ENHANCED drives 
• Source and all destination drives read and write in parallel 
• Format write and verify 3 complete disks in less than 3 minutes 
WARP SPEED HAPPY COMPACTOR PROGRAM 
• Reduces the number of disks requ ired to backup your library 
• Combines up to 8 self booting disks into 1 disk with a menu 
• Compacted disks run only on an ENHANCED drive 
• Pays for itself by saving on disks 
• Single or dual ENHANCED drive operation 
HAPPY WARP DRIVE DOS 
• Improves ATARI DOS 2.05 to use warp speed reading and write with verify 
• Use all features of BASIC, PILOT, FMS, and DUP at top warp speed 
• Warp speed 110 software module available separate from DOS 
HAPPY WARP DRIVE SECTOR COPY PROG RAM 
• Standard format whole disk read, write and verify in 105 seconds 
• Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives 
HAPPY CUSTOMIZER PROGRAM (sold separately S99.95) 
• Creates custom format disks of any specificat ion 
• Any type bad sector, duplicate seclor numbers. or interleave 
• Easy to use but requires an advanced level user to interpret the resu lts 

REVIEWED IN POPULAR MAGAZINES 

. ' 

A.NALO.G. COMPUTING-July/August 1983 " •. The instaliation instructions lor the Happy810 Enhancement are among the best I have ever seen. •. The Happy 
810 Enhancement is one 01 the most powerful hardware modifications available to ATARI computer owners" 
ANTIC-July 1983 · The dilterence between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the 
automobIle. A car costs you more mltlally. but improves the quali ty 01 your life. S,milarly, if you use your disk dtlve a lot installing Happy will markedly enhance your 
programming fIIe.·· 

SPECIAL SUGGESTED RETAil PRICE BEFORE FEBRUARY 28, 1984: Get the HAPPY 810 ENHANCEMENT with the smgle and multi drive HAPPY BACKUP 
PROGRAM, plus Ihe HAPPY COMPACTOR PROGRAM. plus the HAPPY DRIVE DOS, plus the HAPPY SECTOR COPY, all with WARP DRIVE speed, including our 
diagnosllc for $249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed lor S 15.00 with no hardware changes.! 
Price includes shipping by air mail to U.S.A and Canada. Foreign orders add Sl O.OOand send an international money order payable through a U.S.A bank. California 
orders add 516.25 state sales tax. Cashiels check or money order for immediate shipment from stock. Personal checks require 2-3 weeks to ctear. Cash COD 
available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS lor other ATARI compatible drives coming soon. call lor 
information. Please specify -H madellor all drives purchased new after February 1982, call for help in ENHANCEMENT model selection. Dealers nowthroughaul 
the world. call for the number 01 the dealer closesllo you. ATARIS10 .s 8 regoslerea 1180emar1\ol Alan. Inc. 

HAPPY COMPUTERS. INC . • P. O. Box 1268 • Morgan Hill. Ca liforn ia 95037 . (408) n9-3830 



The Computer Case Company
provides top quality cases to
satisfy virtually every need of the
microcomputer owner. Choose

the original Comp-Case for com
pact, light local transportation or
the new Trav-L-Case, which pro
vides the ultimate in protection, for
long distance transportation at a
price you can afford and in a size
which is easy to handle. Over 10G

..configurations to choose from.

C&EL TODAX 1-800-848-7548

5650 Indian^
Columbus,;

d Court
213

COMMODORE ^4^ SOFTWARE
It.95 ImriiiuB»u-

26.95 Screen Edito

SuperEipin

ICII6 T5<D!2OH

1C1II "S(Dll5 JO

IO1I.7S

ICIII.75

tD>2HOO

tball

Fl>mg Ace

Mutks and Bo

T.G.I.F.

Hrodcrbond

Ctiuplider

Magic.

A.E.

CDS

Ffitilic Freddy

Pegiul*

Cobnuodorr

MuU Mlehhw
MeIK- Compovrr

Wurd N»mr Mil

Zwtcktnd ihe
Microchip

Invenlorv Mgmi

Pj.rull Cbertwr

ICII9.JS lo.nAnil>lcr

iDlltp.W Moontiusi

[CTH9.5O Astroblnz

iDMJ.OO Irishman

IDI11.5O Sl»cNe» Ynri

iCTIIOOO Cjb«r

iDilo.W CtbcnlicM

(CliO.1MDUJ.SO Time Mones Ma

,. -<C7)UAS Omni*nrer

ICTOJ.6S Omni C*Jc .. _.

ICTI2J.6S Tspt'NWrmrr

Sp.niih

ICHI 'SlDHSJQ

IOI1.00

1O1S.00

(OI5.0ftDU6.2S J™ ^Zlt

Gee. Ledger

<CT)2'.OO Nev»d.CUb;,l

ICTlJ'OO Mi)(icDc*i

ICT(27.00 JSorktlJt....

Suspended.

■ ID)27.OO Surcrott-..,

'■"«> Deadline - .
WmrdofWof

26.05 Oorf ...

2h i»5 DfignniDtn..

SiwK.rger

pr«rh

iDMJ-00 Scienc
(DM3.00 Hbwi

.(D>«.0O Mmfc

Codemhet

IP MI.lSy

Euj Script

E»sj Mill M

Eiij Spell M

Eas> Calc tri

BCCil-Sl
Logo

iCTj^OO f.C.M. .

■ Dill W Crnllir S>

(Dll6.WSpiib.ll .

|D)19JS Miller .

iDi4-W HnuuhDld

.Dim*) Hcmclnve

. 29.50

(CT121.50

{CD21.50

{CD24.9S

>

Mnhlplu

J4.9S HeiWriicrDJ

....3^.95 Brnji Space Re

,, „, Mkro Lcini

M*« SAT Eaglnh I

MM DinoEsg*
.14.95 Mkro Pidh

Floyd «f Ihc

ID.020.30 Jun«1(
ID.CI20.JO KdlcnAce

(DI27.OO SoluFhKhi

IDI20.3O NiluCunmand

W

. (D)SI.OO ivpeAtutk

S4.9S WivOui .

..(D15S.25 CmicilMj«

24.20 c , .

lD,25.SO JSStai

1CTI2O.25 |<rader™rnP
IDU0.4S

...li.-'S

...22.75

JO.JO

jf Alk-

.40.60 Smrio/FttVo

J liimnmin If

. .. .(CI1O.15(D|IJ.5O "" M.fn'M*

(CU3.5OIDI16.W Jj?!i,?.?,
Hoi;. .(C,10.15(DllJ.5O |lj^nlc,»(ll

1CTI2'

Nc» Ji-treikcr

(DH3 55 Simm> LighitcKii

(Dl!3.55 Thtriliuiil
(DJ20.3O LunirlKpei

CKFi Well

|UI-700 L«rnii>e w ten
2700

(CT!!?.^ ^i^"""

-Ll Squish 'Km
ICT14O.K3 »,„,,„

26.15

. 26.«

....26.95

. 20.95

iD.Cl2J.05

(DI20.W

IDI2I 80

(UI21.H0

iDl21 00

IDU5S0

iD.21 HO

iDBl HO

IDI2J.M

IDI27.00

PnctkiD Fever

Alphibel loo .. .

Kids nn Ke*s

Deli. Driwing* .

CMRlk life

Arabia

R Apocilypie .

Shuniu

BlucM..

SSI

Cumb.i I eider

Computer Bikebill

Rin^ Side Sen

Dungeoni of Algcbr.

Rubbers oj the

Will Sircei

Munes MlM|tr

EJeetrank

Che^kbuuk

WontlV.)+

ID1ZV00

.2:.00

ID12J o.1"

(DI20 Jii

1D120.K1

(D>2T.OO

(D12J.O5

lDl27.CH

2J.65

...JJ6S

...2T.25

.. 2T.25

23.b5

. 2T.95

.. . 30.95

(D.CI23.70

(D.CtfJ.'O

I D.O23.70

ID.023.70

(Di2=00

[D)2f'0n

(D129.00

lD.ClI9.IO

(D.CU9.I0

(D.CII9.I0

ID.Clli.IO

65.00

Terms and Ordering Information: To order call I-H0O-527-869H and send certified checks, money orders or personal checks [alluw 2 weeki la clear).

Visa. Mailer Card orAmerican Express. Inside Texas call 1-S00-442-87I7. Include S2.for P & H [C. 0, D. orders add SL65] UPS Blue Label 54. Ca
}or shipping charges on Hardware. Other countries include 10% for PAH. All products factory sealed with manufacturers warranty. All refi

R.A.4. Prices subject lo change without notice. Order desk hours Mon-F'i V-6,Sat 9-1 CST.

ATARI, APPLE, VIC 20, U,SOFTWARE LISTS AVAILABLE
For further information and inquires call 214-753-04(5

FOR ORDERS ONLV CflLL TOLL FREE

Outside Texas Inside Texas
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The Computer Case Company 
provides top quality cases to 
satisfy virtually every need of the 
microcomputer owner. Choose 
the original Camp-Case for com­
pact, light local transportation or 
the new 'frav·IrCase, which pro· 
vides the ultimate in protection, for 
long distance transportation at a 
price you can afford and in a size 
which is easy to handle. Over 100 

t.,.,ec'!Jf'iglJ.r8lticms to cboose from. 
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Catalog of Computers and Supplies

Our prices are WHOLESALE + 10%

Samples!!!

ATARI 850 INTERFACE — $220

Compucat — $163

ATARI 1027 PRINTER — $350

Compucat — $265

We support the complete ATARI and

COMMODORE product lines.
Ask lor our free price lisl.

You may order in the regular manner or

download our TetaCatatog and order

from your computer or terminal.

(408) 353-1836

Instant shipping (or as lasl as we can). Mastercard <5

Visa Accepted (no extra charge). Shipping & handling

adO 5%. California customers add 6.5% sales tax. Order

by phone (Mon. - Fri. 10 am - 5 pm PST). Order by

modem [daily 6 pm - 9 am) from our onlineTeleCatalog.

COMPUCAT
24500 Glenwood Hwy., Los Gatos. CA 95030

DUST

COVERS
For Personal Computers, Peripherals,

Game Units-Protective, Long-Lasting

Vinyl Resists Both Dust and Liquids.

— CHOICE OF COLORS -

Amdek

Apple

Atari

BMC

Commodore

Coleco

Epson

Franklin Ace

IBM PC

Mattel

Rana Systems

Sanyo

Star Micronics

Tf 99/4

TRS80

PLUS OTHERS

GROUP/VOLUME DISCOUNTS AVAILABLE

FOR FREE BROCHURE WRITE:

ENCHANTED FOREST

P.O. Box 5261. Newport Beach, CA 92662

(1129 W. Balboa Blvd.)

Dealer Inquiries Invited

Ft?
Your

Computer

FLIGHT SIMULATOR GAMES

*«* COCKPIT 64
For the Commodore 64

^MW* 100% Machine Language

,w»1 Windshield View

7 Airports $30*
Runway 64 (Commodore 64) $25

Runway 20 CVIC-20 $25

Sky Pilot CVIC-20) $18

ADD $2°° FOR DISK VERSION

SUSIE SOFTWARE
709 Wilshire Dr. Mt Prospect, IL 60056

(312) 394-5165

TAX HELPER"
Commodore 64"

Tax HELPER 1.83 performs all
arithmetic for Form 1040 and

Schedules A, B, and G. Does not

calculate tax- Saves results to diskette-

Diskette: $17.00 plus $1.25 shipping.

Tax HELPER 2.83 also does Schedules

C. D, E, F, G, SE, and W and Form 4562.

Calculates tax. prints reports, and more.

Diskette: $30.00 plus $1.25 shipping.

(M)agreeable software, inc.
5925 Magnolia Lane • Plymouth. MN 55442

(612)559-1108

HELPER is a trademark of (M)agreearjle Software. Inc
Commodore is a trademark of Commodore Electronics Ltd

COMPUTE!

TOLL FREE
Subscription

Order Line

800-334-0868
In NC 919-275-9809

NEW FOR ATARI

CALORIE AND NUTRITION GUIDE

♦39.95

* Analyze 14 vitamins and minerals

* Over 500 foods

* Calculates total calories

* Add or change foods

* Design low calorie diets

* Analyze recipes

Requires 48K memory and 1 disk drive.

ATARI 825 printer optional.

Send check or money order to?

V & L ENTERPRISES

P.O. BOX 9667

ALEXANDRIA, VA. 22304

Virginia residents add 4X sales tax

Atari TH of Atari Ire.

Advertise your

program or

product here

and reach

hundreds of

thousands of

readers.

For more

information

on products

advertised in

COMPUTE!

use the handy

reader service

cards in the

.back of the

magazine.

FLIGHT SIMULATOR GAMES 
. - ~ COCKPIT 64 

--:-;,....--- <II For the Commodore 64 

'f(;;." • 100% Machine language 
~.,. ••• Windshield Vie-vv 
• • 7 Airports $30. 
Runway 64 (Commodore 64) 

Runway 20 (ViC-20 
$25 
$25 

Sky Pilot (VIC-20) $18 
ADD $2"" FOR DISK VERSION 

SUSIE SOnwARE 
709 Wilshire Dr. Mt. Prospect, IL 60056 

(312) 394-5165 

NEW FOR ATARI 
CALORIE AND NUTRITION GUIDE 

$39.95 

• AnalYZE! 14 vitamins and minerals 
... Over SOO foods 
... Calrula.tes total calories 
.. Add or change foods 
.. Design low calorie diets 
... Analyze redpes 

Requires 48K memory and 1 disk drive. 
ATARl825 printer optional. 

Send check aT money order to: 
V & L ENTERPRISES 
P.O. BOX 9bb7 
ALEXANDRlA,VA.~ 

YirC)inii residents ~ 1% sales tax 
AbTi Ttt of Atari Ire. 
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Our prices are WHOLESALE + 10% 
Samples!.l! 

ATARI 850 INTERFACE - $220 
Compucat - $163 

ATARI 1027 PRINTER - $350 
Compucat - $265 

We suppon the complete ATARI and 
COMMODORE product lines. 

Ask lor our Iree price list. 

You may order In the regular manner or 
download our TBIBCatalog and order 

from you r computer or terminal. 

(408) 353-1836 
Inl lant lhipping (or as lasl as we can). Mastercard & 
Vill Accepted (no eXira charge). Shipping & handling 
add 5" California cuslomers add 6.5" sales lax. Order 
by phone (Mon. - Frl. 10 am • 5 pm PST). Order by 
mod6m (daily 6 pm - gam) Irom OUf online TeleCalalog. 

COMPUCAT 
24500 Glenwood Hwy., Los Gatos. CA 95030 
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ELPERTM 
Commodore 64 '· 

Tax HELPER 1.83 performs all 
arithmetic for Form 1040 and 
Schedules A, B, and G. Does not 
calculate tax. Saves results to d iskette. 
Diskette: $17.00 plus $1.25 shipping. 
Tax HELPER 2.83 also does Schedules 
C, 0, E. F, G, SE, and Wand Form 4562. 
Calculates tax, prints reports, and more. 
Diske tte: $30.00 plus $1 .25 shipping. 

(M)agreeable software, inc_ 
5925 Magnolia Lane· Plymouth, MN 55442 

(612)559-1108 
HELPER is a Ifademask 01 (Mlagreeable Software. Inc 
ConvnOdore is a trademark of Commodore Elettromcs LId 
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Use the card

in the

back of this

magazine

to order

your :

COMPUTE!

Books

VIC-20/C-64
*****************************

TW FILE/WRITER
A USER-FRIENDLY PROGRAM

IF YOU DON'T WANT AN EXPENSIVE.

COMPLICATED DATA MANAGER OR WORD

PROCESSOR. BUT DO WANT TO ORGANIZE YOUR

FILES, WRITE LETTERS, WAKE INVENTORIES AND

SELFCTIVELY PRINT ANYTHING YOU CREATE. THEN

TW FILE/WRITER

MAY BE THE ONLY SOFTWARE YOU'LL EVER NEED

AFFORDABLY PRICED

812.95 DISK
(REQUIRES 1$K MEMOFTf)

••PRICE INCLUDES SHIPPING AND HANDLING"

SPECIFY EfTHER VIC-20 OR C-64 PROGRAM

TAIL-WHEEL

BOX 44

MT. MORRIS, IL 61054

SEND CHECK OB HONEV OftCCR

SOFTWARE
DESIGNING.

64-ACCOUNTING
For The

Commodore 64
Home and Small Business

• General Ledger • Balance Checkbooks

• Printed Checks • Tax Record Keeping

• Prints Statements • 200 Vendors-

• Mini AR-AP Customers

• Balance Sheel • 200 GL Accounts

• Income and Expense • Budgeting

Reports sfiQ95

Complete Accounting Packages
Also available for the BO32 and B128-80

Call Toll Free 1-800-553-0002 or write:

DESIGN.iHC-

I RO. Box 570

/ Waterloo, IA 50704

WHY LIVE IN FEAR?

Let your Vic-20 or C-64 protect itself and you.

Complete Home Security/Control Systems.

Includes: security components, alarms,

in/out board, software, instructions.

HARD-WIRE SYSTEM: $195.00

plus $5 S&H

WIRELESS SYSTEM: $349.00

plus $5 S&H

"... about as cheap and easy to use

as you can get."

- Personal Computing Oct. '83

Jance Assoc, Inc. East Texas, Pa. 18046

P.O. Box 234 (215)398-0434

DATAFILE MANAGER
DATABASE MANAGEMENT FOR THE COMMODORE-64

Successfully used in compute! classes to leach the concepts of

random files and ISAM to beginning users, but sopfiislicateO
enough for home and small business use. Consisis of 5 disk pro

grams and comprehensive loose-leal manual with step-by-step to-
structwns. Includes ouild-iile program for ready w use 1000 record

mailing list, zip code sorted label printing and alpha phone list

printouts.

SPECIFICATIONS: M«u u-.ven • BO characters «'l.tm • I5f*esp»r

record • 25' characters pet record ' Up to 1200 records per &sk • ISAM

rarawn access files • 5or1 on arty ine • User-Oetined alffu and ninerc deMs

• Nested sols • NeSfd taUis ana Suatolafs • CompilW (or speed ■ User

defined print formats with top and Oatcom Headers, page length and skip over

pert ■ View or pntil selected information Irani your lit.

SYSTEM REQUIREMENTS: C6« Computers or? 1541 diskdrives
• TV or monitor (crjirjr or B/W) • Properly interfaced printer [program runs

wiWi Imted ampliations wiihoui printer|

$40 poslpari

KENN*WRITER Extremely easy to use menu driven word'
processor that works with any properly Interlaced printer. Both
youngsters and adults love this one!

SPECIFICATIONS: Compiled tor speed • Wort wrap ■ Prosramraw func

tion lays • «ts«i onWl • Wwe insane* • Detete irarttxk * SwnSi • Search

and rejoce • Us»-d«fmrt print commarWs • Airtomaljc page Keaoers and
numbers • Merge files • Chain dies • "Wedge" disk commands erouated •

Step by step manual • System requiremmis as about

$30 postpaid

ORDER BOTH PROGRAMS-JUST $55 postpaid

JAMESTOWN SOFTWARE

2508 Valley Forge • Madison Wl 53719 • 608 271-5527

COD'S Accepted • Dealer Inquiries Inviled

VIC 20 COMMODORE64
UMI/VIC 20

Spiders of Mars ICI $29.95

Meteor Run ICl $29.95

Amok ITI $16.95
Sat A Met IC! $29.95

UMI New for C-64

Pennant Drive $29.95
2 player baseball strategy

Motor Mania $29.95
hi-performance racing game

Fuego $29.95
fight fire-throwing drones
to save the space crew

TOTL SOFTWARE

$34.00

$20.00

TOTL Text 2.6 ID]

TOTL Label 2.6 IDI

Send cash, check or money order to:

ARIES MARKETING CO.
RO- Box 4196

4200 Shannon Drive

Baltimore, Maryland 21205

Md. residents add 5% state sales tax

TEXAS INSTRUMENTS f)9/1A

ASSEMBLY LANGUAGE 1'KIMER

Teaches Tl assembly Language in siep by step fashion for Basic

programmers. Explains concepts in detail wftb many examples.

This is what you have been wailing for If you haven't been

able to understand the Tl Editor/Assembler manual. $20

EDITOR/ASSEMBLER

The Row E/A turns your Tl Into an assembly language machine.

For use with TI's Mini Memory Module. Fast and convenient.

Allows use of entire RAM. Manual includes sanple program

with detailed explanations. See review In Aug 83 Home Computer

Magazine.. Cussette. S25.

(Dow E/A and PRIMER S40)

A

FLIGHT SIMULATOK

Learn to fly with the Don-4 Gazelle, a realistic 1FR simulation

of a typical 4-place private plane. It is not a game. A

manual with 30 pages of Ecxt plus 7 figures heips the novice

learn to fly. Experienced pi lots will enjoy flying the ]LS approach.

Response line under ] sec average. Uisplay shows full pane!

110 dials und 11 lightsl and Indicates position of runway for

landing. RcOllKlc sound effects. See reviews In Jan 83 Home

Computer Magazine and Jun B3 AOt'A Pilot. Requires Joystick.

Cassette. S30.

For additional information, write or call 412-521-9385. To

order, send check or MO U.S. funds:

JOHN T. DOW

6560 Rosemoor Street

Pittsburgh, Pa. 15217

Hostage to U.S. and Cunado Included. |lf foreign, add U.S. SI.)

Pa. residents add 6%

COMPUTE!

Subscriber Services

Change of Address?

New Subscription or Renewal?

Delivery Problems?

Contact us at:

COMPUTE! Magazine

P.O. Box 5406

Greensboro, NC 27403

Or call:

800-334-0868
In NC 919-275-9809

"CONTROL YOUR WORLD"

<0> WITH YOUR VIC-20

With simple circuits using law cost parts and our

program supplied on cassette tape, we'll show

you how 10 use your COMMODORE VIC-20 for:

■ Digital Thermometers ■ Digital Clock

■ Burglar Alarm - 2 Zone, Time Controlled

■ Fire Alarm - 2 Zone, Time Controlled

■ Dusk to Dawn Lighting with Photo Cell

■ Furnace and Air Cond., Clock and Thermostat

■ Clock Controlled Appliance Switches

Simple program variations in basic can operate

lights, motors, furnaces, machines, heat pumps,

radios, sound systems, test equipment, swim

ming pools, garden watering, and more

Your video screen will display simultaneously:

• Two Digital Temperatures • Digital Time • Two

Analog Inputs ■ Five Input Ports Status ■ Eight

Output Porls Status.

GET A LOW COST EDUCATION IN COMPUTER CONTROL

ORDER YOUR CASSETTE AND INSTRUCTION BOOK NOW!

$39.90 PRICE INCLUDES POSTAGE.

Terms: MASTER CARD/VISA

The Continental Press, Inc., Elizabethtown. PA 17022

Toll tree: 800-233-0759 Collect in PA: (717) 367-1836

Use the card 
In the 

back of this 
magazine 
to order 

your 
COMPUTE! 

Books 

WHY LIVE IN FEAR? 

let your Vic-20 orC-64 protect itself and you. 

Complete Home Security/Control Systems. 
Includes: security components, alarms, 

in/out board, software, instructions. 

HARD-WIRE SYSTEM: $195.00 
plus$5 S&H 

WI RELESS SYSTEM: $349.00 
plus $5 S&H 

" ... about as cheap and easy to use 
as you can gel," 

- p.,ersonal Computing Oct. '83 

Jance Asso(., Inc. East Texas, Pa. 18046 
P.O. Box 234 (215) 398-0434 

TI:XAS INSTRUMENTS 99/4A 

ASSEMUl.. Y LANGUAGE "RIMER 
Teaches TI assembly langua!:e In step by I tep flUh ion for Basic 
progr&P1mers. Explains concepts In de [plr wllh many examples. 
This is wha t you ha"e been wai l Ing for if you hoven't been 
able to understllnd lhe Tt Edllor/Aaembler manual. $"lQ 

l:DITOR/ ASSEMtlLl:."R 
The no", EJA turns your TI into an aucmbly langUlge machine. 
For Uf(! .... lIh Tl'sl>hnl Meoory ,",OOule. Fast and convenIent. 
Allo ..... Uf(! of entire RML l1.nual Inctudel aanpte prog ... m 
.... Ith detailed explanaliolU. See revle .... lnAugBJ HomeCompu[er 
MagullW!. Casselte. S25. 

(Dow EJA and P;U~IER 540) 

F1.IGHT SIMULATOR 
Learn to fly ... ·llh t l>!! 00,,'·4 Gazelle, a reallilic IFR ,Ioulliion 
of a typical ~·plltCe prh'Me plane. It Is OOt u game. . ... 
manuat .... llh 30 pages of text plus 7 figures helps the no,·I"., 
learn [0 fly. Elperlenced pilots .... 111 enjoy flylns the ILS approach. 
Responf(! tlr:le under I M!C ,,·erage. Ol,play ,how, full pane] 
(to dlab .nd II IIghl l) and Indicales position of run ..... y for 
landln/l. lIeallllk: aound effects, See revle ..... In J.n 83 l-lolne 
Compu[er ~ t pgulne and Jun 83 .... 01' .... " [tot. RequlreJI joystIck. 
Casselle. $30. 

for addhlonal Informo110n, .... rlte or ca ll ~12·521·9385. To 
order , lend check (lr MO U.s. fund.!.: 

JOHN T. DOW 
6560 Rosemoor SUCCI 
Plttlburgh. Pa. t5217 

PDluge to U.S. and Canadll Included. (If foreign, add U.S. 52.1 
Pa. re. llknll odd 6 ... 

VIC-20/C-64 
*** •••••••••••••••••••••••••• 

TW FILE/WRITER 
'" USER-FRIENOLY PROGRAM 

IF YOU DON'T WANT AN EXPENSIVE, 

COMPUCATED DATA MANAGER OR WORD 
PROCESSOR. SlIT DO WANT TO ORGANIZE YOUR 
FILES, WRITE LETTERS, MAKE INVENTORIES AND 

SElECTNELY PRINT ANYTHING YOU CREATE, THEN 

TW FILE/ WRITER 
MAY BE THE ONLY SOnwAR[ YOU'LL EVER NEED 

AFFORDABLY PRICED 
S12.95 DISK 

(REQUIRES 16K M£J.4ORY) 
.. PRICE INCLUOES SHIPPING AND HANOUNf;._ 
SPECIfY EITHER YlC-20 OR C-64 f>ROCR..W 

TAIL- WHEEL 
BOX 44 

MT. MORRIS. IL 61054 

DATAFILE MANAGER 
DATABASE MANAGEMENT FOR THE COMMODORE- 54 

Successtully used in computei' c!uses to teach the conceptS ot 
IaMom tiles ;mil ISAM to beQrwng 1JSe1S . but sophiS1&:ated 
enaogh klI home and small buWIes.s use. ComisIS 01 S "is)( pro­
gta'IlS and Qlmprehensivt Iaose-le:al ITIRIaI with step.l¥-slep n. 
stJUCbORS. tdudes bu~1ie ~ IaI mad)ootOouse tooo mconI 
mallmg IIsI, zlp·code sorted label pdntlng and alpha pho~e lisl 
printouts. 
SPECIFICATIONS: Menu~~ . 8Oct\iI1.ctM/* ,*, . 151;e1os 1* 

:=:~~=~.t:2:':=':::"~= • He:s!ed sonl • He:s!ed Ill:al$ _ suotgqIs • ~ 101' SI*O • Ustf 

~~'::::'I::ail1~~':~~~~1qth1tld SIolpover 

SYSTEM REOUIREMENTS: CU CornIl/Ier ' 1 Of 2 1~1 III$k ill"," 
• TV Of IIIOIW1OI (COb" Of BIW) • ~ irI\ertI(ecI p-tr:. (jwog<MI runs 
"1IIIlrMacIl;:IJIIataons wr.tQI1 ;wwntr) 

S40 _ 
KENN- WRITER Extremely easy to us.e menu Glim! 'M)I"II . 

prDCeSSOf IIIaI works with ant pr~11y Inlerlaced prlntel. Both 
youngSIetS and adults love this one! 

:~!~~:~~o='lo:"~S:; 
iII1II repIx • • UW.oeltlecl r:ri"rI ~ • AUla.nlll.lt PfQe /IQOerS JIll! 
IIUIIIbeI"$ • IIItrQt LIts • 0IuI t.II:I • "'Wedge~ disk ~ emu"ated • 
Step!7t5tep!:WlUal ' Svstem 'eq .. ......nl as ItICIYt. 

$30 postpaid 

ORDER BOTlI PROGRAMS-JUST $55 postp.aid 

JAMESlUWH SORWARE 
2508 Valley ForQe • Madison WI 53719 • 608·2n5527 

COO"s .t.c:arQ!1CI • ne-. ~ Mvrted 

COMPUTE! 
Subscriber Services 
Change of Address? 
New Subscription or Renewal? 
Delivery Problems? 

Contoct us at 
COMPUTE! MagazIne 
P.O. Box 5406 
Greensboro, NC 27403 

Oreal!: 

800·334·0868 
In He 919·275-9809 

~.SOfTWARE 
~"DESIGN,INC. 

64-ACCOUNTING 
For The 

Commodore 64 
Home and Small Business 

• General Ledger 
• Pnnted Checks 
• Prints StalemenlS 
e Mini AR·AP 
• Balance ShOO! 
• Income and Expense 

Aeports 

• Balance Checkbooks 
• Tax Record Keeping 
• 200 Vendors· 

Customers 
• 200 Gl Accounts 
• Budgeting 

'69" 
Complete Accounting Packages 

Also avrulable lor !he 8032 and 8128-80 

Gal Tol Free 1-800-553-0002 or ..... Itte. 

~.SDFTWARE / P.o. Box 57. 
~"DESIGII.INC. Waterloo, IA 50704 

Vlc20 COMMODORE64 
UMI I VIC 20 

Spiders 01 Mar. ICI 
Meteor Run lei 
Amok ITI 
Sat & Mot ICI 

UMI I New lor C-64 

$29.95 
$29.95 
$16.95 
$29.95 

Pennant Orlve $29.95 
2 player baseball strategy 

Motor Mania $29.95 
hi-performance reclng game 

Fuogo $29.95 
fight fire-throwing drones 
to save the space crew 

TOTL SOFTWARE 
TOTL Text 2 .6 10 1 
TOTL Label 2.6 10 1 

$34.00 
$20.00 

Sandc8sh , check or money order to : 
ARIES MARKETING CO. 

P.O. Box 4196 
4200 Shannon Drive 

Baltimore , Maryland 21205 
Md. residents add 5% state sales tax 

"CONTROL YOUR WORLD" fill 
~ WITH YOUR VIC·20 ~/I 

With simple c ircuits using low IXIst parts and our 
program supplied on cassalle tape. we'll show 
you how to use YOUI COMMODORE VIC-20 101": 
_ Digital Thermometers _ Olgltal Clock 
• Burglar Alarm· 2 Zone, TIme Controlled 
_ Fire Alarm · 2 Zone, Time Controlled 
_ Dusk 10 Dawn lighting with Photo Cell 
• Furnace and Air Cond. , Clock and Thermostat 
• Clock Contfo lled Appliance Switches 

Simple proglam variations In basic can operate 
lights, motors, furneces, machines, heat pumps, 
radios, sound systems, lest equipment, swim· 
mlng IXlOls, galden watering. and more. 

YOUI video screen will display simultaneously: 
• Two Digital Temperatures · Oigital Time · Two 
Analog Inputs · FIVe Input Ports Status . Eight 
Output Pons Status. 

GET A LOW COST EDUCATION IN COMPUTER CONTROL 
OROER YOUR CASSmE ANO (NSTRUCnON eooll: NOWI 
S3UO PRICE INCLUOES POSTAGE. 
Terms: MASTER CARDNISA 

The Conlinentai Press, Inc., Ehzabethtown PA 17022 
Toiliree 8()o'233 0759 Collect In ~ (717) 367 1836 
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COMPUTE!

My Computer Is:

□ PET [3 Apple D Atari D VIC-2O D Commodore 64

D TI-99/4A D Timex/Sinclair LI Radio Shack Color Computer

D Other _ □ Don't yet have one...

□ $24.00 One Year US Subscription
□ $45.00 Two Year US Subscription
□ $65.00 Three Year US Subscription

Name

For Fastest Service,

Call Our Toil-Free

US Order Line

800-334-0868
In NCcatl 919-275-9809

(Readers outside of the US. please

see our foreign readers subscription

card or inquire for rates).

Address

City State Zip

□ Payment Enclosed D Bill me

~]VISA □MasterCard □ American Express

Account No. Expires /

Vouf subscription will begin with the next available issue. Please allow 4-6 weeks for delivery of first issue. Subscription prices
subiect lo change at ony lime.

The COMPUTE!! subscriber list is made available to carelully screened organisations with a product or service which may be

ol interest to oui readers. If you prefer not toreceive such mailings, please check this box n 343201

COMPUTE! Books
Quan. Title Price Sli S H Total

Machine language

lor Beginner*

Home Energy

Applications

COMPimriFlritBook

of VIC

COMPUTE!1) Second

Book ol VIC

COMPUTE!1! First Book

ol VIC Games

COMWmi'jFlratBook

0164

COMPUTED First Book

olAiari

COMPUTE!'* Second

Book ol Atari

SW95 +S200

14.95 + 2.00

12.95 + 2.00

12.95 + 2.00

12.95 + 200

1295 + 2.00

12.95 + 2.00

1295 +200

COMPUTE!'i Flrtl Book
ol Atari Graphics

COMPUTE!'! Flrsi Book

ot Atari Garnet

MoppIng The Ala rl

Inside Atari DOS

The Atari BASIC

Sourcebook

$12-95 + S2.00

12.95

1495

1995

200

2.00

2.00

12.95 + 2.00

Programmer'! Reference

Guide for T1-99/4A 1495 + 200

COMPUTE!'! First Book

olTIGames 1295 + 200

Every Kid's First Book of

Rabat! and Computers 195 + 100

The Beginner's Guide to

Buying A Personal

Computer 395 + 100

For Tastest Service Call Our TOLL FREE US Order Line 300-334-0868 In NC coll 919-275-9809.

All orders must be prepaid (money order, check or charge). All payments must be in US funds. NC residents

add 4% sales tax.

□ Payment enclosed. Please charge my: Q VISA □ MasterCard □ American Express

Acc't. No. Expires

Name _______

Address

City State Zip

Country

Foreign

Readers

COMPUTE!
Subscriofion rates outside the US:

□ $30.00 Canada
□ $42.00 Europe, Australia, New Zealand/Air Delivery
□ $52.00 Middle East, North Africa, Central America/Air Delivery
□ $72.00 South America, South Africa, Far East, Elsewhere/Air Delivery
□ $30.00 International Surface Mail (lengthy, unreliable delivery)

Name

Address

City Postal Code

Country

Payment must accompany this card.

Payment in US Funds drawn on a US Bank; international Money Order; or

chargecard: nv|SA □ MasterCard nAmerican Express

Account No. Expires /
Your subscription will begin with the next available issue Please allow d-6 weeks lor delivery at first issue. Subscription prices

subject to change ot any time.

the COMPUTE! subscriber lisi is made available lo carefully screened organizations with a product or service which may be

of interest to our readers It you preler not to receive such mailings, please check this box. D 343201

The Editor's Feedback:

Computer: □ PET □ Apple □ Atari □ VIC-2O D Commodore 64
[ i TI-99/4A □ Timex/Sinclair LI Radio Shack Color Computer

[ Other l"l Don't yet have one...

Are you a compute Subscriber?

Just

More Right Fewer

ana

_l Yes □ No I would like to see:

3
_]

a
a
a

a
D

D
a
D

! 1
a

□
□
a

Allow 4-5 weeks tor delivery. For oil mail outside US: $5.00 34567891O1112C

Specific applications
programs.

BASIC programs.

Machine language

programs.

Tutorials.

Educational articles.

Detailed explanations

of programs.

What do you like best about compute! ?

What do you like least?

34567891O1112C

JUSI

More Right Fewer

DDD Games.
□ □ D Reviews of game

software.

G □ □ Reviews of business
software.

□ □ □ Reviews of educational
software.

D Reviews of hardware.

COMPUTE! 
My Compute r Is: 
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Call Our Tolt·Free 
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InsldeAtorl DOS 1995 of 200 
TheAlarl~C ...... - 12.95 -+ 200 
Progrommer'l!h'l.,ence 
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olTlGomet 1295 + 200 
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TheleglnM'" Guide 10 

COMPUTtI',Second luylngAPenonal 
lookotAtori 12 95 + 2.00 ___ Compute, 395 + 100 
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For Fastest Service Co li Our TOLL FREE US Ordel line 800-334-0868, In NC call 919-275-9809. 
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Country 
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Are you a COMP\J1E SUbscriber? DYes D No I would like to see: 
Just JUST 

More Right Fewer More Right Fewer 

0 0 0 Specific applications 0 8 B Gomes. 
programs. 0 Reviews of game 

8 0 B BASIC programs. soffwore . 
0 Machine language 0 0 0 Reviews of business 

programs. software. 
0 0 0 Tutorials. 0 0 0 Reviews of educationol 
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FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. 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. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, COMPUTE! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards onVfor subscribing or

for requesting product information, Editorial

and customer service 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

computers Reader Information Service. Do

not send with payment in any form.
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Save ¥540% on COMPUTE! Save %J40% on COMPUTE!
Every issue of COMPUTE! contains up lo 30 new programs

and games. And a year's subscription brings them to you

for less than 15 cents each! Plus you'll enjoy the most usefui

home computer advice, ideas and information anywhere!

Subscribe now ai up to 40% off the newsstand price. At less
than 15 cents per program, this COMPUTE! offer is too good

to pass up!

D 1 year $24—Save 32%! □ 2 years $45—Save 36%!

D 3 years $65—Save 40%!
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Charge my D Visa D MasterCard □ American Express

Account No. Exp. date

COMPUTE! brings you programs and games for the following

machines: Atari, PET/CBM. VIC-20. TI99/4A, Apple, Commo

dore 64, Radio Shack Color Computer, IBM PC and IBM PCjr.

Every issue of COMPUTE! contains up to 30 new programs

and games. And a year's subscription brings them to you

for less than 15 cents each! Plus you'll enjoy the most useful

home computer advice, ideas and information anywhere!

Subscribe now at up to -10% off the newsstand price. At less
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□ 3 years $65—Save 40%!
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