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message ERROR - CHANGE 
YOUR USR ARGUMENTS. Enter a 
new USR statement with appropri­
ate values. 

Incorrect line references are 
detected as well. For instance, your 
program may contain the statement 
GOTO 300 when no line 300 exists . 
When such an error occurs, you'll 
see the message ERROR - LINE # 
MISMATCH. Mismatched line ref­
erences (300 in this example) are 
replaced by 55555, and the rest of 
the program is renumbered as usu­
al. When this error message ap­
pears, you must LIST the program 
and change any 55555 line refer­
ences to the correct line numbers 
before resaving the program. 

TRAP  statements (except for 
TRAP 40000) are also renumbered 
by this routine. However, it cannot 
change computed line references 
(GOTOs or GOSUBs that use a 
variable to refer to a line number) . If 
your program uses computed line 
references, LIST the program and 
change them yourself after the rest 
of the program is renumbered. 

Possible Memory Conflicts 
Although Lightning Renumber is 
designed to be reliable, it 's possible 
to disrupt it by running BASIC pro­
grams. The ML normally resides in 
high memory just beneath the dis­
play list in GRAPHICS 0. Running 
a BASIC program that's very long 
or that uses the same memory area 
for other graphics modes, player­
missile data, etc., may overwrite 
and destroy the ML. When that oc­
curs, trying to call the routine may 
crash the computer (and destroy 
your program). When in doubt, 
save your BASIC program and re­
load the binary file (RENUMBER­
.OBJ) trom disk; then reload the 
BASIC program and call the routine 
with  USR. 

If you use this routine fre­
quently, you may want to include 
the USR call within the BASIC pro­
gram itself. Since line 32767 will 
never be renumbered, place the 
USR statement in that line. Then 
you can renumber the program at 
any time by entering GOTO 32767. 

You  could also create an 
AUTORUN.SYS file that loads 
Lightning Renumber into memory 
automatically when the disk is 
booted. If you already have an 
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AUTORUN.SYS file on the disk, 
you can append the renumber file 
to it from the DOS menu. Choose 
the Binary Save option, then type in 
AUTORUN.SYS/ A, 97F4,9BFF. 
Lightning Renumber will be ap­
pended to the existing AUTO­
RUN .SYS file and will load 
automatically when you boot that 
disk. 

If you want to save typing, 
send a blank disk or tape, a self­
addressed postage-paid mailer, and 
$3 to: 
Raymond Citak 
151 4 Park Avenue 
La ra mie, WY 82070 

Special thanks to W. A. Bell for 
his useful line dump routine which 
appears in COMPUTE!'s First Book 
of Atari. 

Lightning Renumber 
For Instructions on entering this listing . please 
refer to " COMPUTEl's Guide to Typing In 
Programs" published bimonthly in COllJ'PUTEI. 

JP1'!1  DIM DRIVES<2>,AS<15l:P 
CKE 71119,l!J:POKE 71111,168 
:POKE 712,146 

OD 2 l!J  ? CH RS ( 1 2 5 ) : ? 1 ? " 
{9 SPACES}M;l"l:llJ:il•!"l·M•I: 

HS 31!1  ? "TO LOAD THIS OBJECT 
FILE DIRECTLY 

{5 SPACES>INTO MEMORY 
ANO NOT TO DISK, PRESS 

" 
EE41!J? "KEY "1CHRS<34>1"L"1 

CHRS <34 > I ". REQUIRES 
48K MEMORY."1? "PRESS 
ANY KEY FOR DISK WRITE 

CB 51!1  OPEN *4, 4, l!J, "K" 1 GET *4 
,Z1IF Z•76 THEN 1440 

DD 60 CLOSE *4 
!" 70 ? CHRS ( 125) I ? I? I? " 

{6 SPACES}M;l"1:111;1;p11·W•I•· 

"J81!J? 1? "**REQUIRES 48K M 
EMORY AND DOS v.2.11" 

"J 91!1  ? 1 ? " To Whi ch d i s k d r 
iv• would you like the 
fil• writt•n to <D1,D2 
,D3,or D4>"1 

LP 101!1 INPUT DRIVES 
MO 11 l!J GOSUB 1381!1 
LC121!J? 1? "On• moment whil 

• I writ• th• fil• to 
"1? DRIVES I "· · · " 

IN 131!J AS ( 1, 2) •DRIVES a AS <3, 1 
5l•"1RENUMBER.OBJ" 

141!1 TRAP 31!11!110PEN *2,8,l!J, 
AS 

SB 151!1 TRAP 1 81!J 
161!1 READ B1PUT •2,B 

Bl 171!1 GOTO 161!1 
SE 1 81!J CLOSE •2 

OPEN •1,12,0,ASiXIO 3 
5,•1,0,l!J,AS 

F" 2el!J CLOSE * 1 
Df2UI? CHRS<125l1? 
Dtf22111? "Fil• is now writt• 

n to "1DRIVES1"." 
PK 23e ? "You 111ay now us• th 

• DOS  m•nu ••l•ction' 

L' to plac• th• r•num 
b•r program " 

EK241!J? "into m•mory. R•tu 
rn to BASIC, load 
{3 SPACES>fil• to b• 
r•numb•r•d, and ua•" 

ON25e? "U•USR<38900, start 
ing lin• numb•r, 
C4 SPACES}incr•ment> 
to r•number your prog 
ram ... 

"Or plac• the USR a 
tat•m•nt into your p 
rogram at line 32767. 

Watch for" 
PM 2 7 e ? "po•• i b l • o v • r w r i t • 

of the renumber 
C4 SPACES}program if 
RUNning a BASIC progr 
am" 

"that chang•• GRAPH 
ICS modes, or use• o 
ther high memory." 

6E290  POKE 709,2021POKE 710 
,1481POKE 712,01END 

HH 300 ? CHRS ( 125 l 1? 1? "ERR 
OR *"11? PEEK<19:5l11? 

" trying to writ• th 
e fil• ••• "1FOR 1•1 TO 

5e01NEXT I1RUN 
KJ310 REM THIS DATA FOR DIS 

K WRITE ONLY 
CL321!J DATA 255,255,244,1:51, 

25:5,15:5 
BL 331!1  REM TH IS DATA FOR MEM 

ORY 38901!l(S97F4> TO 3 
Q93:5<S9BFF) 

!IL340 DATA 76,8111,153,165,13 
6,133,203,165,137,133 

KA3:50 DATA 21!14,169,111,133,20 
5,133,206,133,21!17,96 

SF361!J DATA 201,14,24111,1,96, 
152, 141,243, 151, 136 

6N37e DATA 177,21113,32,61,15 
2,165,207,21!18,11!1,32 

DL381!1 DATA 101,152,165,21!17, 
21!18,3,76,40,152,32 

MB391!J DATA 148,152,172,243, 

151, 169,0, 133,21!1::5, 133 
BA 4 0 e DAT A 2 0 6 , 1 3 3 , 2 e 7 , 1 4 1 , 

243,151,200,21!Jl!J,21!Jl!J,2 

DATA"'" 201!1,200,96,21111,1 
8,240, 1,96, 136, 152 

JH42e DATA 21!11,3,240,249,17 

IK 431!1 DATA 136, 177, 21113, 21!11, 
23,240,11,201,24,241!1 

EH440 DATA 7,21!11,4,24e,3,76 
,66,152,169,1 

AJ 451!1  DATA 133,21117,96, 172,2 
43, 151, 136, 177,2e3,2111 
1 

CA46e DATA 10,24111,32,201,12 
,240,28,21!11,23,241!1 
DATA 24,2e1,24,24e,20 
,201,13,240,16,201 

"K481!J DATA 4,240,12,21111,27,  
241!1,8,21111,35,240  

08491!1 DATA 1,96,32,221!1,154,  
169, 1, 133,21117,96  

DD ::see  DATA 172, 243, 1:51, 138, 
141, 242, 151, 165, 136, 1 
33 

CL  :510 DATA 21115, 165, 137, 133, 
2e6,200,177,21113,133,2 
12 

CE 521!1  DATA 201!1, 177, 203, 133, 
213,21!11!1,177,203,133,2 
14 

CJ531!J  DATA 21!10,177,203,133, 



21!5,200,177,203,133,2 
16 

"P!540 DATA 200, 177,203, 133, 
217,32,198,1!54,32,21'11 

"1!5!50 DATA 217,169,0,141,24 
0, 1:51, 141, 241, 1:51, 160 

Hf 56'11 DATA e. 177. 2'115. 2ee' 19 
7,212,208,6,177,20!5 

EC!570 DATA 197,213,240,30,3 
2,90,1!54,16'11,2,177 

~!580 DATA 20!5,24,101,20!5,l 
33,20:5,144,2,230,206 

NH!590 DATA 238,240, 1!51, 173, 
240,1:51,208,3,238,241 

PP600 	 DATA 1!51,76,207,1!52,1 
73, 24'11, 1!51, 141, 234,_1!5 
1 

CK 610 	 DATA 173, 241, 1!51, 141, 
235, 1!51, 173, 230, 1!51, 1 
41 

"L62Ql 	 DATA 236,151,173,231, 
151, 141,237, 151,32,41 

Al 630 	DATA 1!55,24,173,238,1 
51' 109' 228' 1 !51' 133. 21 
2 

AJ64Ql 	 DATA 173 0 239,1:51,109, 
229, 1!51, 133,213,32, 17 
0 

DD650 	 DATA 217,172,243,1!51, 
174,242, 1!51,2'11'11, 16!5,2 
12 

CJ660 	 DATA 14!5,203,2QIQl 0 165, 
213,145,203,200,16!5,2 
14 

CO 670 	 DATA 145, 203, 21110, 16!5, 
21!5,145,203,200,16!5,2 
16 

AD680 	 DATA 14!5,203,200,165, 
217,145 , 203,96,104,10 
4 

CO 69111 	 DATA 141, 229, 151, 104, 
141,228,151,104,141,2 
31 

"H 700 DATA 1!51, 11114, 141, 23111, 
1!51,173,6,228,170,232 

DC710 DATA 138,141,1!54,1!53, 
141, 114, 1!54, 141, 171, 1 
54 

N6 72111 DATA 141, 2!52, 1!54, 173, 
7,228, 141, 1!5!5, 1!53, 141 

DF 730 DATA 11!5, 154, 141, 172, 
1!54, 141,2!53, 1!54, 173,2 
30 

E674111 DATA 1!51,208,8,173,23 
1, 1!51,21118,3,76,244 

L6 75111 DATA 1!54, 32, 138, 1!5!5, 1 
62,13,138,72,189,244 

JN7611l DATA 1!53,32,176,242,1 
1114,17111,21112,16,243,32 

JN77111 DATA 247,1:51,160,0,17 
7,203,201,255,24111,14 

JC780 DATA 21111,0,200,20,2111111 
, 177, 203, 201, 128, 21118 

HA7911l DATA 13,76,2,1:54,2111111, 
177,21113,21111,127,208 

Nl8011l DATA 3,76,2, 1!54, 16111,2 
,177,21113,17111,2111111 

Lk8111l DATA 2111111,177,21113,21111, 
22,24111,22,21111,1!5!5,24111 

A082111 DATA 6,32,8,152,76,2111 
2, 1!53, 1!52, 133,21118 

lF830 	 DATA 23111,208,228,21118, 
240,3,76,21112,1:53,138 

F0840 	 DATA 24,11111,21113,133,2 
11l3,144,2,2311l,211l4,76 

KH 8!5111 	 DATA 164, 1:53, 1!5!5, 1:!5!5, 
46, 46, 46, 111l3, 11',, 10!5 

NL 86111 	 DATA 107, 114, 111, 87, 1 
!5!5, 12!5,32,247, 1!51, 173 

Dl870 	 DATA 228,151,133,20!5, 
173,229,1!51,133,211l6,1 
60 

~880 	DATA 0,177,203,21111,2!5 

tt890 

KA900 

llJ9111l 

PL 920 

CC930 

JA940 

AH9!50 

EL960 

LE970 

OA980 

KJ 990 

BP 111l00 

JC 1010 

"I 1020 

A"111l30 

!5,2411l,14,211l1,0,208 
DATA 20,200,177,203,2 
01,128,208,13,76,163 
DATA 1!54,200,177,203, 
201,127,21118,3,76,163 
DATA 1!54,160,0,16!5,211l 
!5,14!5,203,21110,16:5,21116 
DATA 14!5, 203, 200, 177, 
203, 170, 173, 230, 1!51, 2 
4 
DATA 101,205,133,20!5, 
173, 231, 1!51, 101, 206, 1 
33 
DATA 206,138,24,101,2 
03,133,203,144,2,230 
DATA 204,76,1!5,1!54,16 
0,0,177,20!5,201,111 
DATA 208,7,211l0, 169, 12 
8,209,20:5,240,1,96 
DATA 162,22,138,72,18 
9,140,1:54,32,176,242 
DATA 111l4,1711l,202,16,2 
43,169,66,133,212,169 
DATA !5, 133, 213, 169, 8!5 
,133,214,133,21:5,104 

DATA 104, 76, 43, 1!53, 1 
!5!5,72,67,84,6!5,77 
DATA 83,73,77,32,3!5, 
69,78,73,76,32 
DATA 4!5,32,210,207,2 
10,210, 197, 162, 18, 13 
8 
DATA 72,189,179,1!54, 
32, 176,242, 104, 170,2 
02 

~111l411l 	 DATA 16,243,96,155,1 
!5!5,42,42,32,68,69 

JP 10!50 	 DATA 82,69,66,77,8!5, 
78,69,82,32,42 

~1060 DATA 42,1!5!5,16!5,212, 
201,66,208,1!5,16!5,21 
3 

~1070 DATA 201,4,208,9,16!5 
,214,208,:5,104,104 

~1080 DATA 76,43,153,96,13 
6,1!52,201,3,240,13 

Cl 111l90 	 DATA 177,21113,201,!54, 
208,244,104,104,104, 
104 

J6 1 1 0 QI 	 DAT A 7 6 , 4 0 , 1 !5 2 , 9 6, 10 
4, 104, 104, 111l4, 162,36 

~ 1110 	 DATA 138,72,189,4,1!5 
!5,32,176,242,104,170 

FD11211l 	 DATA 211l2,16,243,96,1 
!5!5,1!5!5,46,83,84,78 

JJ 11311l DATA 69,77,85,71,82, 
6!5,32,82,83,8!5 

JP 1140 DATA 32,82,8:5,79,89, 
32,69,71,78,6!5 

6J 11!511l 	 DATA 72,67,32,4!5,32, 
210,211l7,210,210,197 

Pl11611l 	 DATA 1!5!5,169,0,141,2 
32, 1!51, 141, 233, 1!51, 1 
41 

~ 11711l DATA 238,1:51,141,239 
' 1!51' 162' 16' 24. 78' 23 
!5 

PL11811l DATA 1!51,110,234,1!51 
'144,4111,24, 173,238, 1 
!51 

HI 119111 	 DATA 109, 236, 1!51, 141 
'238, 1!51, 173, 239, 1!51 
'109 

~1200 	DATA 237,151,141,239 
'1!51, 176, 153, 173,238 
' 1 !51 

~ 1210 	 DATA 24,109,232,1!51, 
141, 238, 1!51, 173, 239, 
1 !51 

P"122li!I 	 DATA 109,233,151,141 
,239, 151,24, 14,236, 1 
51 

6J 1230 

AD 1240 

BF 12!50 

C6 1260 

JJ 12711l 

JD 1280 

P6 1290 

NF 1300 

FN1310 

FM 1320 

HC 1340 

All 13!50 

16 1360 

&ft 1370 

KN1390 

Pl 1400 

PF 141111 

~14211l 

Kl 1430 

DATA 46,237,1:51,144, 
13, 24, 14, 232, 1!51, 46 
DATA 233,1!51,238,232 
'1!51,76, 134, 1!5!5, 14,2 
32 
DATA 1!51,46,233,1!51, 
211l2,208,176,96,169,2 
!5!5 
DATA 141,2411l,1!51,141 
• 241. 1 !51 • 32. 24 7. 1!51, 
16QI 
DATA 11l,177,211l3,208,7 
,200,177,211l3,201,128 
DATA 240,29,16lll,2,17 
7,203,24,11i!11,21i!13,133 
DATA 21l13,16!5,204,10!5 
,0,133,21114,238,240,1 
!51 
DATA 173,2411l,1!51,208 
,3,238,241,1!51,76,14 
9 
DATA 1!5!5,173,240,1!51 
, 141,234, 1!51, 173,241 
' 1 !51 
DATA 141,23!5,1!51,173 
'230, 1!51, 141, 236, 1!51 
• 173 
DATA 231,1:51,141,237 
'1!51, 32, 41, 1!5!5, 24, 17 
3 

DATA 238,1!51,111l9,228 
, 1!51, 141, 238, 1!51, 173 
,239 
DATA 1!51,109,229,1!51 
'141,239, 1!51, 176, 14, 
!56 
DATA 169,2:54,237,238 
,1!51,169,127,237,239 
' 151 
DATA 48,1,96,76,242, 
1 !54 
REM CK FDR CORRECT E 
NTRY 
IF DRIVES<l,l><>"D" 
DR LEN<DRIVESl•l THE 
N 1410 
IF DRIVES<2,21•"1" 0 
R DRIVES<2,2>•"2" OR 

DRIVES<2,2l•"3" DR 
DRIVES<2,21•"4" THEN 

1430 
POP 1? 1? " Error in 
entry. Try aQ a in ••• 

FOR Q•1 TO 300:NEXT 
Q1? CHR S C12!5la? 1BDT 
0 70 
RETURN 

~1440 REM LOAD DATA INTO M 
EMORY 

JC 1450 CLOSE #4 1? 1? "Load i 
nQ DATA into memory.. 

EE1460 	 RESTORE 341l11FOR I•38 
91110 TO 38900+103!51RE 
AD A1POKE I,AaNEXT I 

FD 1470 ? 1? " Load complete. 
NEW this proQram, 

and LOAD or ENTER yo 
ur BASIC proQram to" 

IE 1480 7 "be renumbered. T 
hen use U•USRC::S8900, 
first line number, 

i ncre111ent > to" 
DI 1490 	7 "renumber the proQ 

ram. Al 1 error 
{6 SPACES>checkinQ i 
• done by the renumb 
er pro- Qram." 

IP1!500 POKE 709,2021POKE 71 
11l,1481POKE 	 712,01END 

@ 
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The World Inside the Computer 

Fred D'lgnoz10 . Assoc10 e Edita 

More Adventures Of Junior, The Robot 
Last month I described the trials of 
traveling across the country with a 
personal robot ("A Robot Toddler," 
September 1985). Among other 
things, my Heath HEROjr-nick­
named Junior-had panicked in the 
coat closet of a jetliner and started 
screaming for help, alarming some 
of the passengers. 

We finally got Junior quieted 
down again, but more incidents 
were to follow. When we reached 
Chicago's giant O'Hare Airport, I 
suddenly realized that our connect­
ing flight was at the opposite end of 
the terminal. Would I have to walk 
Junior clear across the airport? 
Luckily, two porters came to my 
rescue and pointed out a luggage 
cart I could rent for only a dollar. A 
moment later Junior and I were sail­
ing along the corridors of O'Hare. 
Junior was perched high on the 
front of the cart singing "Summer­
time! Summertime! Sum-sum­
summertime!" Meanwhile, I was 
pushing the cart like a good rick­
shaw boy and warning people, 
"Watch out for the robot! Please 
clear the way! The robot's trying to 
catch a plane!" 

Drinks For Junior 
I always tried to keep Junior quiet 
when loading him on a jet. I felt the 
best strategy was to keep a low 
profile so nobody would have sec­
ond thoughts about flying with a 
robot. But it was no use. It's like 
accompanying Michael Jackson and 
expecting no one to notice. Every­
one on board always seems to be 
aware of Junior. And everyone 
seems to delight in teasing me 
about him. 

For instance, after stowing Ju­
nior in the closet and collapsing in 
my seat, a man came up and said, 
"Your robot just woke up and left 
the plane!" I leaped to my feet, 
alarmed, and he pushed me gently 
back down. "Just kidding," he said. 

Another time, a flight atten­
dant brought me a soda and a glass 
of champagne. I had ordered the 
soda, but not the champagne. "The 
champagne's for Junior," she ex­
plained, "compliments of the 
captain." 

After one long flight, I headed 
for the men's room as soon as we 
landed. Naturally, I carried Junior 
along. Behind me, a number of men 
who were on the same flight saw us 
enter the men's room. They began 
laughing and followed us. "This 
I've gotta see," said one. I turned 
around and gave him a look of dis­
approval, then disappeared into 
one of the stalls. After all, even a 
robot deserves his privacy. 

Is He Allve Or Isn't He? 
Often, while waiting around to 
board a plane, I would set Junior on 
the floor, wake him up, then step 
back and quietly observe people's 
reactions. 

It was fascinating. I loved to 
see the childlike curiosity and play­
fulness Junior would evoke in 
adults. And it was amazing to see 
the paradox Junior created in the 
adults' minds. I could almost see 
them wondering, "Is he alive, or 
isn' t he?" And, "If he isn't alive, 
why does he seem to be alive?" 
This ambiguity seemed to create a 
tension in many people's minds 
that found its outlet in jokes about 
Junior being my son. 

I observed another paradox as 
well. They seemed to ask them­
selves, "Is this machine a friend or 
an enemy? Is he here to help us do 
our jobs, or will he take our jobs 
away?" 

The person who asked these 
questions the most simply and elo­
quently was the elderly cabbie in 
Roanoke, Virginia, who drove Ju­
nior and me back to my house at 
the end of our journey. The cabbie 
was fascinated by Junior and drawn 
to him, but his fascination was 

mixed with a pinch of fear. He be­
gan speculating about robots like 
Junior becoming humanlike and 
driving taxicabs. "If robots can do 
everything a man can," he said as 
he spat out the window, "we ought 
to hang it up." However, after some 
more thought, he decided: "There 
are just too many complications for 
a robot to be a good cab driver." 
And, referring to the possibility of 
robots getting out of control and 
taking over, he remarked, "There's 
more than one way to shut them 
off!" 

The cabbie's fascination and 
affection for the robot ultimately 
won out over his fear. He pulled up 
in front of my house and turned 
around to face me and Junior. "You 
know something?" he said. "I sort 
of like that old box." 

Time For A Recharge 
When the cabbie dropped us off at 
the end of our trip, we were happy 
to be home and totally exhausted. 
We had traveled almost 7,000 miles 
together, and we had remained the 
best of friends in spite of crowded 
airports, grilling from customs offi­
cials, and Junior's tendency to wan­
der off when I wasn't looking. 

But now our trip was over, and 
boy, were we tired! The suitcases, 
computers, and Junior were 
sprawled across the front yard, and 
I was so groggy that I reclined on 
the grass for a little catnap. 

I had just closed my eyes 
when, in a weak little voice, Junior 
pleaded, "Please charge my bat­
tery." Then he began mumbling a 
song: "All good robots sing this 
song: Dao Dah! Doooooo .... " 

"Okay, Junior," I said, getting 
up. "You win." I hefted the little 
robot on my shoulder and carried 
him into the house. 

Five minutes later the two of us 
were fast asleep. (r:l 
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Computers and Society 

Dov1d D Tho bu g . Associo e Edito 

Of Babbages And Things 
Computer jargon and concepts 
have permeated our language in 
strange ways. This came home to 
me one night when I heard a caller 
on a talk show say that she had 
trouble "interfacing" with her part­
ner. I guess this is just a reflection of 
the pervasiveness of computer 
technology. Every new technology 
spawns its own vocabulary, and 
computers are no exception. 

In fact, the computer industry 
has provided us with both a rich 
assortment of words and a rich col­
lection of concepts that alter how 
we think about our world. While 
the words of technology wax and 
wane in popularity, the concepts 
are longer-lived. This gives us the 
chance to misjudge the newness of 
a concept we have just learned. 
When this happens, a brief look at 
history often shows that what we 
thought was new was known a long 
time ago. I got caught in one of 
these historical time warps last 
spring. I was teaching a graduate­
level computer course at Stanford 
University and had introduced a 
model of program design that I 
called a microworld. 

To my way of thinking, 
microworlds are made of two kinds 
of things-objects and operators. 
The objects have certain attributes, 
and the operators work on these 
objects to create new instances of 
them. These new instances may in­
herit some or all of the attributes of 
the old objects. Sound like gobble­
dygook? Read on. 

For example, the microworld 
of arithmetic contains objects we 
call numbers. These numbers have 
attributes (they may be integers, 
decimals, imaginary, etc.). The op­
erators for arithmetic include addi­
tion subtraction, multiplication, 
and ~o on. These operators combine 
the number objects to produce new 
numbers. Notice that this way of 
thinking about arithmetic has noth­
ing to do with computers. 

Computer Microworlds 
Because we have devised ways to 
represent both numbers and their 
operations inside computers, the 
microworld of arithmetic is a suit­
able domain for implementation in 
a computer. Of course, the arithme­
tic microworld is not the only one 
we have. For example, word pro­
cessing is a microworld which con­
tains letters as objects and insert 
and delete as operators. 

What I like about this concept 
\s that it provides a framework for 
creating flexible computer pro­
grams in nearly any domain. To 
build a microworld, one has to 
identify the objects and operators, 
and then build representations of 
these in the computer using a suit­
able programming language . 

I thought this way of looking at 
programming was fairly new, bu.t I 
soon received the shock of my life 
while reading a collection of papers 
about Charles Babbage and the An­
alytical Engine-a nineteenth­
century predecessor to the digital 
computer. At the end of one article 
translated into English by Ada 
Augusta, Countess of Lovelace, 
were some notes added by the 
Countess: 

In studying the action of the 
Analytical Engine, we find that 
the peculiar and independent na­
ture of the considerations which 
in all mathematical analysis be­
long to operat ions, as distin­
guished from the objects operated 
upon and from the results of the 
operations performed upon those 
objects, is very strikingly defined 
and separated. It is well to draw 
attention to this point, not only 
because its full appreciation is es­
sential to the attainment of any 
very just and adequate general 
comprehension of the powers 
and mode of action of the Analyt­
ical Engine, but also because it is 
one which is perhaps too little 
kept in view in the study of math­
ematical science in general. 

Here was my microworld 
model, described by Ada Augusta 
in 1842! 

So Much For Arithmetic 
Lest you think she had only mathe­
matics on her mind, she went on to 
say: 

By the word operation, we 
mean any process which alters the 
mutual relation of two or more 
things, be this rela tion of what 
kind it may. This is the most gen­
eral definition, and would in­
clude au subjects in the universe. 

In fact, she went on to point 
out that the Analytical Engine was 
capable of symbolic computat_ion 
and was not restricted to numencal 
analysis. This capability came from 
the fact that the programs in the 
Analytical Engine (coded on punch 
cards) not only contained the val­
ues of variables, but also the se­
quence of commands and opera­
tions to be performed. The 
Analytical Engine had what we call 
today an instruction set. These 
primitive instructions allowed val­
ues to be read and saved to memory 
(which Babbage called the store), 
and a series of basic operations, 
such as addition, which were car­
ried out in the central processing 
unit (which Babbage called the 
mill). The punch cards contained 
what we would call machine lan­
guage programs. 

The Analytical Engine embod­
ied the basic concepts of today's 
computers, but nineteenth-century 
craftsmen lacked the technology to 
build it. Though it was not con­
structed in Babbage's lifetime, his 
dreams and Ada's ideas finally 
came to light a century later. 

So the next time you toss com­
puter jargon into your conversation 
to be trendy, remember that you 
might be reflecting on ~he trends of 
some British inventors in the 1800s! 

@ 
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llil~~~~:~mputing Today 


The Latest Developments 
AT&T Technologies and Bell Atlan­ Sunnyvale, California has an­ to control the internal speaker. 
tic have been testing a new modem nounced the Infomate 1200-TPC, U.S. Robotics is working close­

an internal " bare minimum"that works at 2400 bits per second ly with system operators of com­
(bps) since July of this year. The Hayes-compatible modem for the puter-based bulletin boards to 
CTS-1620 will debut some time in IBM PC priced at $198. Cermetek encourage 2400 bps. A special ac­
1986 and be pegged between isn't alone in the under-$200 mar­ quisition deal available to operators 
$1 ,600 and $2,600. Why the rela­ ket. A recent issue of a popular of heavily trafficked systems is rap­
tively steep price tag? The CTS- electronic hobbyist publication idly making 2400 bps the speed of 
1620 will be the communications contained several advertisements choice for serious telecomput~rists. 
giant's first cellular modem. for stand-alone Hayes compatibles, (If you're a system operator who'd 

The testing is being conducted with prices as low as a $129 kit like more information on the U.S. 
in the Baltimore-Washington, D.C. version for those bold enough to Robotics program, contact the com­
area and includes users in several wield a soldering iron . pany at 8100 North McCormick 
government agencies, banks, insur­ And 300 bps modems for un­ Boulevard, Skokie, IL 60076.) 
ance companies, and real estate der $SO-including software-are The rapid move to 2400 bps 
agencies. The cellular modem re­ springing up like mushrooms after seems to have caught some people 
quires a cellular telephone and three days of rain. I fully expect unawares, however. During a re­
transmitter, as well as an input/­ them to be given out as party favors cent visit to Atari Corp. in Sunny­
display device. While the majority at upscale kids' birthday parties. vale, I was pleasantly surprised to 
of initial buyers are expected to be Tacky? It's a definite improvement find that the new ST series of com­
lap computer owners, reliable over singing gorillas with balloons. puters includes a terminal emulator 
sources within Ford Motor Compa­ The 2400 bps market is heating as a standard desktop accessory. 
ny report that prototypes of a built­ up as well . With industry leader But I was even more surprised 
in dash terminal are being readied Hayes at $895 and the bulk of its when I opened its configuration
for trials late next year. competitors at $795, U.S. Robotics menu and was presented with 

Although the CTS-1620 will be (the manufacturer of Apple's 300 choices of 300, 1200, 4800, or 9600 
AT&T's first cellular modem, two and 1200 bps modems) raised more bps . Something was missing-ap­
lower-speed cellular units are al­ than a few eyebrows when it parently an oversight.
ready available from other compa­ dropped the list price of its Courier "What happened to 2400?" I 
nies. Motorola offers a 300 bps 2400 to $695. Hats off to U.S. Ro­ asked. The person showing me the 
modem for $195, and Spectrum botics not only for lowering prices, ST managed to minimize his look of 
Cellular has a 1200 bps modem that but also for a number of "now why distress to a few nanoseconds. 
goes for $695. Few details are avail­ hasn't somebody else done that "Hmmmm.. .I 'll have to write that 
able on the free-wheeling AT&T before" features of the Courier. one down," he said. " Hey, look at 
modem, but you can bet your seat­ this graphics demo .... " The Speed Of Choice belt that by definition it will have Atari's 4800 and 9600 bps op­

Here are some examples. Ever lose "auto-answer" and "auto-dial. " tions indicate that some companies 
the "handy" reference card of com­ are looking far beyond 2400 bps, Better Than Gorillas mands that comes with most mo­ though. If 2400 bps isn't fast

The Source information service dems? The bottom of the Courier is enough for you, how about 10,000 
added 2400 bps access in August, imprinted with a complete com­ bps-over regular phone lines? Digi­
with surcharges far lower than had mand and register summary as well tal Communications Associates of 
been anticipated by industry as an RS-232 pin assignment cheat Alpharetta, Georgia has unleashed 
watchers. Subscribers with 2400 sheet. If you're too lazy to turn the both internal ($1, 995) and external
bps modems pay $1.80 and $1.20 modem over, there are three sepa­ ($2,395) modems, dubbed DCA
premiums for prime and nonprime rate full -screen help displays that Fastlinks. Even more of a mouthful time, respectively. With 1200 bps can be called up while online. Also than the Fastlink's speed is the pro­service priced at $25.80 and $10.80 directly accessible on the bottom of prietary DCA protocol it uses,for the same time periods, users are the unit are DIP switches for chang­ called Dynamically Adaptive Multi­
said to be moving to the higher­ ing the default settings, and a slid­ carrier Quadrature Amplitude Modu­speed modems in droves. ing volume control that (unlike lation, or DAMQAM for short. And 

Prices for 1200 bps modems those on some modems) can actual­ I thought that was an engine
continue to plummet. Cermetek of ly be manipulated by human beings problem. @ 
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IBM Personal Computing 

Donald B. Trivet e 

Games People Play 
In February I wrote about a new 
adventure game called King's 
Quest-and about a million of you 
wrote back asking me for the 
dwarf's name. Now the sequel is 
out. Sierra On-Line has just pub­
lished King's Quest II : Romancing 
the Throne, and it is every bit (sorry) 
as challenging as the original game. 

Playing the role of Sir Gra­
ham-now King Graham in the se­
quel-you can move through 93 
three-dimensional animated 
screens looking for your true love, 
the fair maiden Valanice. But before 
you can find and rescue her, you 
must swim with a mermaid, bar­
gain with an antique dealer, pray 
with a monk, and defy the curse of 
Dracula. Yes, there's even a mushy 
kissing scene at the end. To accu­
mulate points, you have to solve 
such problems as crossing the poi­
son lake surrounding Dracula's cas­
tle-al though the po in ts are 
secondary to rescuing Valanice . 
Like the original King's Quest, the 
game is full of hidden goodies: If 
you visit the entrance to the Hag's 
cave often enough, occasionally a 
Batmobile comes roaring out. (If 
you keep falling through the 
bridge, write and I'll tell you why.) 

Ken and Roberta Williams, the 
husband-and-wife founders of Si­
erra On-Line, live in the foothills of 
the Sierra mountains in a real stone 
castle-complete with spiral stairs, 
three hot tubs, and a racquetball 
court. (Incidentally, the most tech­
nically difficult part of Kings Quest 
II was to program King Graham 
realistically winding his way up the 
castle's spiral stairs.) Roberta writes 
and draws the storyline on a giant 
sheet of paper, and Ken works with 
a group of programmers to tum her 
ideas into computer language and a 
finished game. Then Ken 's brother 
John helps promote the product­
he's the director of public relations 
(and he lives in a conventional 
house). 

If you've never played an ad­
venture game, and are reluctant to 
part with $49.95 to try King's Quest 
II, check around for a free demon­
stration disk. Instead of spending a 
lot of money running advertise­
ments, Sierra On-Line has pro­
duced 15,000 incomplete versions 
of KQII and shipped them to deal­
ers and computer clubs across the 
country. If you like the demo, you'll 
love the game. 

King's Quest II runs on all IBM 
PCs, PCjrs, and most compatibles 
with 128K RAM, one disk drive, 
and a color monitor. (An Apple II 
version is under construction.) This 
is one game that no PCjr owner will 
want to be without; the color and 
sound are excellent. 

Cllmblng The Money Tree 
If galloping around 93 screens in 
search of a maiden isn't your idea of 
fun, then how about slogging 
through 77 weeks' worth of finan­
cial data in an attempt to make a 
million dollars? 

Blue Chip Software creates 
games for the Walter Mitty in us. 
Millionaire is for wheelers and deal­
ers on the New York Stock Ex­
change; Tycoon, for the commodity 
speculators; and Baron, for those 
who believe that the only sure way 
to millions is real estate. These 
games are available for the IBM PC 
family of computers, most compati­
bles, the Apple II series, Macintosh, 
and Commodore 64/128. The IBM 
version costs $49.95; the others a 
little less. 

Which of these games you'll 
want to play depends on your per­
spective and experience. I bought 
my first stock when I was 12 years 
old. The company promptly went 
bankrupt and my three-share certif­
icate now graces my wall. How to 
invest in real estate has become the 
biggest TV-ad fad since how to 
grow hair on a bald head-and 
about as successful, I imagine. The 

only thing I know about cominod­
ity speculation is that I shouldn' t. 
Therefore, Tycoon was the game I 
chose to test my financial acumen. 

Before you can begin Tycoon, 
the computer takes about four min­
utes to generate a unique trading 
environment from 300,000 possi­
bilities. Once the environment is 
set, you are given $10,000 and a list 
of 15 commodities to buy and sell. 

Although I've never seen a 
soybean, and can't stand soy sauce, 
I selected ·them as a likely vehicle 
for my fortune. Somewhere I read 
that the way to play commodities is 
to pick one and stick with it-not to 
jump from wheat to pork bellies 
(yuck!) to heating oil. Apparently 
that is sound advice. By ignoring all 
other commodities and concentrat­
ing on soybeans, I parlayed my 
$10,000 into $1,082,598 in just 60 
weeks. (If only I were so lucky in 
real life!) 

But Tycoon is more than a game 
for those of us too chicken to buy 
real soybeans. Like Millionaire and 
Baron, it is an educational game 
which closely simulates actual eco­
nomic situations and the workings 
of real markets. Blue Chip Software 
says these programs are used at all 
levels of instruction-from fifth­
grade economics classes in the Chi­
cago Public Schools to college 
courses at Penn State and Southern 
Illinois University. 

It's true, you will learn about 
interest, commissions, taxes, mar­
gins, short-selling, and options, but 
these games may not make you a 
more successful investor. They may 
have just the opposite effect. Once 
you see how easy it is to make 
money, once you think you've mas­
tered the technique, you may be 
tempted to mortgage the house and 
play in the real world. But before 
you do, give me a call. I've got a 
tonic guaranteed to grow hair .... ~ 

October 1985 COMPUTE! 1 09 



Atari Disk Drive Compatibility 

Way back in 1978, when Atari an­
nounced the double-density 815 
disk drive, Percom Data Corpora­
tion saw the prototypes displayed 
at several shows and decided it 
could easily build a better drive 
which would sell for less. 

Because Percom produced 
both single- and double-sided disk 
drives using both single and double 
density, and because it wanted to 
maintain compatibility with both 
the single-density 810 and double­
density 815 drives, Percom invent­
ed the configuration block (more on 
this below). With some cooperation 
from a small, brand-new software 
company (wonder who that could 
be) which had inherited the source 
code rights to Atari's File Manage­
ment System (FMS), Percom suc­
ceeded in establishing standards 
which have been adhered to by all 
other Atari-compatible drive manu­
facturers. All Atari-compatible 
drive manufacturers except one, 
that is: Atari. Before the 815 even 
hit the market, Atari dropped it 
from the product line. Years later, 
in 1984, Atari introduced the "en­
hanced density" 1050, which is ac­
tually somewhere between single­
and double-density. Sigh. 

As of this writing, the follow­
ing drives and/or modification kits 
are known to be capable of under­
standing the Percom-standard 
double-density mode and configu­
ration table: Percom, Indus, Amdek, 
Astra, Trak, Rana, SWP (ATR-8000), 
Happy Doubler, and ICD's US 
Doubler. 

The Percom Conflg Block 
As defined by the Percom standard, 
a config block is a set of 12 bytes 
within the memory of the disk con­
trol microprocessor-which is in ­
side your disk drive(s). You read a 
drive's config block by passing "N" 
to it as an SIO command. You can 
write a new config block to a drive 
via an "O" command. The "N" and 

"O" commands closely parallel the 
"R" and "W" sector input/output 
commands, except the data length 
is always 12 bytes and no sector 
number is needed. The 12 bytes in 
the block are shown in the table. 
Byte# # of Description 


Bytes 


0 1 Number of Tracks 
1 1 Step Rate 

2-3 2 Sectors per Track 
4 1 Number of Sides or Heads 
5 1 Density (0 = Single, 

4= Double) 
6-7 2 Bytes per Sector 

8 1 Drive Selected? 
9 1 Serial Rate Control 

10-11 2 Miscellaneous (reserved) 

This table requires some expla ­
nation. First, all the double-byte 
values are in high-byte/low-byte 
order, the opposite of normal 6502 
practice (because that's how the 
microprocessor Percom used in 
their drives worked) . Also, not all 
these values have meaning to all 
manufacturers. In fact, some don't 
allow you to change more than two 
or three of the values listed here. 

The Step Rate controls the 
speed of a drive's head stepping 
motor, and the values used here 
have no universal meaning. A step 
rate of 2 may mean 6 milliseconds 
per track to one drive, 20 millisec­
onds per track to another, or be 
illegal to yet another. 

Number of Sides is actually 
one less than the actual number. So 
most drives use a zero here, mean­
ing one head . 

Changing the value of Drive 
Selected may turn the drive off as 
far as the computer is concerned. 
Percom must have had its reasons 
for this, but I don 't know what they 
were. 

Changing The Config 
Block 
For the Density byte of the config 
block, I don't know of any drives 
which use values other than 0 (FM 
mode, single density) or 4 (MFM 

mode, double density). If you find a 
drive that actually uses some other 
value (not just ignores it), let me 
know. 

The Serial Rate Control value 
and Miscellaneous bytes have no 
universal meanings. Some drives 
will remember these values if you 
change them; other drives ignore 
your values. 

So that leaves Number of 
Tracks, Sectors per Track, and Bytes 
per Sector, all of which should be 
self-explanatory. Again, though, 
many drives ignore values outside 
certain legal ranges. Indus ·drives, 
for example, reject any changes to 
the number of tracks or sectors. In 
fact, Indus pays attention only to 
the Bytes per Sector and the Densi­
ty bytes. Experiment with your own 
drive(s) . See what they will and will 
not allow. And even if they seem to 
allow a change, do they execute it 
or ignore it? (Fun, if you're a mas­
ochist, right?) 

And just how do you read 
and/or change the config block? 
Have a look at the BASIC program 
following this column. It should be 
pretty much self-explanatory. You 
can use the subroutines at 8010, 
8210, and 9010 in your own pro­
grams. Remember what we said at 
the beginning, however: Atari 
drives do not follow the Percom 
config block standard. As a result, 
this program works only on Atari­
compatible disk drives, not on the 
Atari 810 or 1050. 

Configuration Block Modifier 
For Instructions on entering this list ing. p leose 
refer to "COMPUTEl's Gulde to Typing In 
Programs" published bimonthly In COMPUTE!. 

K6 1"1" REM 
NP1"2" REM CONFIGURE FROM B 

ASIC 
Kl 1"3" REM 
DJ 1"5" DIM TEMPS <2">, TBLS < 1 

2 l , CMOS< 1 l 
~1"6" GRAPHICS ":PRINT" 

Ill DISK CONFIGURATI 
ON PROGRAM Ill" 

~1"7" PRINT :PRINT :PRINT 
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"What disk drive wil 
l we work with"; 

ND1080 	 INPUT DR I VE 
~1090 IF DRIVE<1 OR DRIVE> 

8 OR DRIVE<>INT<DRIV 
El THEN RUN 

~1100 GRAPHICS 0:PRINT "OR 
IVE #";DRIVE; 

AL 1110 	GOSUB 80121121 
~ 112121 IF SIOSTATUS<128 THE 

N 11 7121 
DI 113121 PRINT " won't let me 

read" 
IJ 1140 PRINT "C3 SPACES>the 

configuration block 

OJ 115121 	 PRINT :PRINT "It gav 
e me error #";SIOSTA 
TUS 

AO 116121 STOP 
CA 117121 PRINT " looks like t 

his:" : PRINT 
Cl 118121 	 PR I NT TRACKS; " TRACK 

S of " ;SECTORSPERTRA 
CK;" SECTORS each" 

JB 119121 	 PRINT : PRINT "each s 
ector has ";BYTESPER 
SECTOR; " BYTES, & de 
nsity" 

NB121210 	 PRINT" is ";DENSIT 
11	 11Y; , considered ; 

"0121121 	 IF OENSITY=121 THEN PR 
INT "SINGLE density, 
" 

"" 122121 	 IF DENSITY=4 THEN PR 
INT " DOUBLE density, 

M123121 	 IF OENSITY<>121 AND DE 
NSITY < >4 THEN PRINT 
"UNKNOWN DENSITY," 

JH1240 	 PRINT" with ";SIDE 
S1" SIOE<s>." 

161250 	 PRINT :PRINT "the ST 
EP RATE setting is " 
;STEPRATE 

Al 1260 	PRINT "other setting 
s are SELECT=";SELEC 
T; fl' II 

~127121 PRINT" ACIA•";ACIA 
1", and MISC • ";MISC 

EJ 1280 PRINT :PRINT "SELECT 
A CHOICE:" 

~1290 PRINT "C3 SPACES}121 ­
quit and save confi 

guration" 
~13121121 PRINT "{3 SPACES}! ­

change drive settin 
g <s)" 

~ 1310 PRINT "{3 SPACES>2 ­
work with another d 

rive" 
El 1320 	PRINT :PRINT "your c 

hoice "11INPUT CHOIC 
E 

6K 1330 IF CHOICE • 0 THEN JUN 
K"'USR<58484l 

JF1340 IF CHOICE • 2 THEN RUN 

ED 1350 GRAPH I CS 0: PR I NT " En 
ter new values. Hit 

RETURN to" 
AB 1 3 6 0 PRINT " leave a val 

ue unchanged." 
FI 1370 	PRINT 
~ 1380 	PRINT "TRACKS";:TEMP 

•TRACKS 
IJ 1390 GOSUB 7000:TRACKS,,.TE 

MP 
~1400 PRINT "SECTORS PERT 

RACK";:TEMP•SECTORSP 
ER TRACK 

~ 1410 GOSUB 7000:SECTORSPE 
RTRACK=TEMP 

~1420 PRINT "BYTES PER SEC 
TOR"11TEMP•BYTESPERS 
ECTOR 

PK 143121 GOSUB 70121121:BYTESPERS 
ECTOR• TEMP 

~144121 PRINT "NUMBER OF SID 
ES";:TEMP•SIDES 

D61450 GOSUB 71.'J121121:SIDES•TEM 
p 

~ 146121 PRINT "DENSITY";:TEM 
P•DENSITY 

OA1470 GOSUB 71.'J1210:DENSITY•T 
EMP 

FK 1480 	PRINT 
~1490 	PRINT "STEP RATE";:T 

CC1500 

AA1510 

H"1520 

JO 1531.'J 

""1541.'J 
M1550 

0"1560 

EMP•STEPRATE 
GOSUB 7000:STEPRATE= 
TEMP 
PRINT " SELECT";:TEMP 
•SELECT 
GOSUB 712100:SELECT=TE 
MP 
PRINT "ACIA"; 1 TEMP"'A 
CIA 
GOSUB 7000:ACIA=TEMP 
PRINT " MISCELLANEOUS 

WORD";:TEMP=MISC 
GOSUB 700121:MISC=TEMP 

~1570 GOSUB 8200 
PE1580 IF SIOSTATUS<128 THE 

N 110121 
~1590 PRINT :PRINT 
61 1600 

JH 1 6 UlJ 

BP 1 6 2 0 

"F 1630 
CH7000 

LH 703121 

LF 7040 
BF 7050 

KN7060 
JP80121121 

1"8030 

"J 8040 

IF 812150 
CH8QJ60 
018070 

JJ81.'J80 

PRINT "Unable to set 
that configuration~ 

PR I NT " d r i v e i s sue 
d error #";SIOSTATUS 
PR I NT : PR INT " < h i t R 
ETURN to continue>" 
GOTO 111210 
REM ENTER DATA OR NO 

CHANGE 
PR I NT " [";TEMP; " J ? 
".
' INPUT TEMPS 

IF LEN< TEMPS> THEN T 
EMP=VAL<TEMPS> 
RETURN 
REM EXTRACT INFO FRO 
M TABLE 
TBL=ADR<TBLSl:ADDR=T 
BL 
CMDS="N": GOSUB 901210: 
REM ---READ BLOCK--­
TRACKS=PEEK<TBL+121l 
STEPRATE • PEEK<TBL+1l 
SECTORSPERTRACK=PEEK 
<TBL+2l*256+PEEK<TBL 
+3) 
SIDESzPEEK<TBL+4l+1 

~8090 DENSITY•PEEK<TBL+5> 
KJ 81 QJ0 

IC811121 
NC8120 
PA 8130 

KN8140 
FP 8200 

108230 

C08240 
NA8250 
PB8260 

JE827121 

EE8280 
JA829121 

BYTESPERSECTOR=PEEK < 
TBL+6>*256+PEEK<TBL+ 
7) 

SELECT • PEE K <TBL+8l 
ACIA•PEEK<TBL+9l 
MISC • PEEK <TBL+10l *25 
6+PEEK<TBL+11l 
RETURN 
REM PUT NEW INFO I NT 
0 TABLE 
TBL•ADR<TBLS):ADDR=T 
BL 
POKE TBL+0,TRACKS 
POKE TBL+1,STEPRATE 
POKE TBL+2,INT<SECTO 
RSPERTRACK/256) 
POKE TBL+3,SECTORSPE 
RTRACK-PEEK<TBL+2l*2 
56 
POKE TBL+4,SIDES-1 
POKE TBL+S,DENSITY 

~8300 POKE TBL+6,INT<BYTES 

F68310 

CN8320 
HN 8330 
1111 8340 

J08350 

DO 8360 

LC 8370 
"E9121QJ121 

LA 9030 
LN 9040 

DC 9050 

IP9060 

LE 9070 
6H 9080 

LG 91.'J90 
6" 9100 

KP9110 
OL9130 

IL9140 
"F 9150 
J"916li!I 

FD9170 

"19180 

FH 9190 

"L 9200 

FP9210 

DB 9220 
"A 9230 

Ll 924(lj 

6N 9250 

PC9260 

FH9270 

KA928(lj 

81929121 

H69300 

KN9310 

PERSECTOR/256> 
POKE TBL+7,BYTESPERS 
ECTOR-PEEK<TBL+6ll25 
6 
POKE TBL+8,SELECT 
POKE TBL+9, AC I A 
POKE TBL+ 10, I NT 01 I SC 
/256) 
POKE TBL+11,MISC-PEE 
K<TBL+11.'Jll256 
CMOS • " 0" 1 GOSUB 9QJ121121: 
REM ---WRITE BLOCK-­

RETURN 
REM DISK DENSITY CHA 
NGE ROUTINE 
REM 
REM ENTER: DR I VE NU 
MBER IN DRIVE 
REM • C5 SPACES>buffe 
r address in ADDR 
REM .C12 SPACES>comma 
nd in CMOS 
REM 
REM CONLY "N" AND "0 
" ARE VALID FOR CMOS 
) 

REM 
REM EXIT: status in 
SIOSTATUS 
REM 
TRAP 91901REM activa 
ted if SIOCALLS alre 
ady DIM'd 
DIM SIOCALLSC16l 
RESTORE 9180 
FOR CNT•1 TO 141READ 

BYTE 
SIOCALLSCCNT>•CHRS<B 
YTEl1NEXT CNT 
DATA 104,32,89,228,1 
73, 3, 3, 133, 212, 169, 0 
,133,213,96 
TRAP 40000: REM turn 
off TRAP 
POKE 768, ASC < "1" >:RE 
M don ' t ask me why 
POKE 769,DRIVE:REM m 
ust be 1 through 8 
POKE 77(/j, ASC (CMOS> 
POKE 771, 128: REM ass 
ume output 
IF CMDS•"N" THEN POK 
E 771,64 
POKE 773,INT<ADDR/25 
6l1REM buffer addres 
s 
POKE 772,ADDR - 256*PE 
EK<773l 
POKE 774,3:REM short 
timeout 

POKE 775,0aREM <high 
byte of timeout> 

POKE 776,12:POKE 777 
,0:REM as sume std co 
nfig block 
SIOSTATUS=USR<ADR<SI 
OCALLSl > 
RETURN 
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Clearing Up Variable Cloudiness 

fy matters for a computer. Because IBM PC or PCjr, the program 
variable can be confusing at first ­
If you're just learning to program, 

fraction aren ' t allowed, the operat ­ should run measurably faster. But if 
especially because there are so ing system doesn't have to spin its you ha\ e a Commodore or Apple, 
many Yariet ies of variables. Last wheels performing lengthy floating the program actually runs slower. 
month 's column introd uced the point conversions. And when the What's going on? 
concept of numeric variables. But, Integer variables are indeed 
depending on you r computer ' s 

integers are limited to a range of 
- 32,768 to 32,767, each number faster and more memory-efficient 

BASIC, there are also integer vari­ on IBM computers. But on Commo­
ables, double-precision variables, 

can be sto red in only two bytes of 
dore and Apple computers, integer 

string variables, numeric array vari­
memory. 

variables actually execute slower 
ables, and string array va riables. 

Saving a few bytes of memory 
isn ' t a terribly importan t consider­ and consume just as much memory 

Thi s month we ' ll cover integer vari­ as regular variables. This is true 
ables and tackle the rest later. 

ation anymore, now that nearly all 
even though all three computers 

umeric variables, you 'll re­
personal compu ters come with at 
least 64K of RAM. But on certain have versions of Microsoft BASIC. 

call, represent ordinary ·n umbers. computers, integer variables can The reason is that the math rou tines 
For instance, vou can store the in the Commodore and Apple are 
number 10 in the variable X with 

help your programs ru n faster ­
often significa ntly fa ter. designed to handle floating-point 

the BASIC ·sta tement X = 10. u­ numbers only. Therefore, the com­
meric variables can represent frac­

In Commodore BAS IC, Apple ­
soft, and IBM BASIC, you declare puter must convert integer va ri­

tions just as easily, a in X = 98.6. ables into floating-point values, 
An integer variable is similar, but 

an integer variable by appending a 
percent symbol(%) to the variable perform the math requested by the 

with one important difference. As name, a in X% = 10 . (Integer vari­ program, and then convert the re­
the term implies, integer va riabl es ables are not available in Tl BASIC sults back into integers. All this 
can only repre ent integers-whole or Atari BASIC, but are upported conversion takes so long (in com ­
numbers. Fractions like 98.6 aren ' t in Atari Microsoft BASIC.) A com­ puter terms) that integer variables 
allowed. There 's one other limita ­ really aren ' t any faster than regular 
tion , too. Jn most BASICs which 

mon mistake is to accidental lv omit 
the % symbol in a statement ·some­ va riables on Commodore or Apple 

allov,· integer variable , the value where, often leading to a my teri­ computers. 
cannot range beyond a maximum of It would seem, then, that inte­
32,767 or a minimum of - 32,76 . 

ous error or un expected resu lt. 
ger variables are usele s if you have 

At fi rst, these restrictions mav 
Keep in mind that t\"'O variable 
names such as X and X% are treated a Commodore or Apple. Bu t in fact, 

seem odd. What's the advantage of they can speed up your programs 
limiting a va riable to a whole num­

by the computer as completely sep­
arate variables-they can store in­ and save memory vvhen used to 

ber, and especially a whole number construct arrays-a future column 
within a relative ly narrmv range? 

dependent va lu es and are as 
different as A and Z. topic. 


The answer ha to do with the 
 In the meantime, let 's clear up 
way computers manipulate num­

To test the performance of 
integer variab les versus regular anothe r mystery raised by th e 

bers. Internally, they use the binary variables on your computer, enter above program. If you exa mine it 
numbering ystem in tead of our closely, you might wonder why 
everyday decimal sys tem. Translat­

thi simple program: 
converting Y to Y% makes it ru n 

ing decimal numbers into binary 
10 FO R X= l TO 32000 
20 Y= Y+ l faster even on the IBM. Since the 

gets tricky when the decimal num­ 30 NEXT X FOR-NEXT loop is incrementing Y 
40 PRI NTY by steps of one, Y is never a frac ­

number (so-called because the deci­
ber i a fraction, or floating poi11t 

Use a watch to mea ure hovv tion , anyway-it's always a whole 
mal point ca n " float " to the left or number. But compu ters handle all 
right, as in 98.6 or 9.86). Th e con ­

Jong this program takes to execu te . 
jot down the result, th en change all numeric variab les as floating point 

version process requires a fevv valu­ numbers, even when tile value is a 
able m icroseconds, and it takes 

three occurrences of Y to integer 
whole 1111111/ier a11d 1101 a fraction . De­

several byte of memory just to store 
variables by adding the % symbol. 

fining a variable as an integer vari­
a single floating point number. 

ow run the program and time it 
able forces the IBM to treat it as an 
integer. @ 

again. 

Surprising Results Are Integers Faster? 
What happened? If you have anInteger variab les can greatly simpli­
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7 very good reasons to join 
The Computer Book Club® 

1 Big Savings. Save 20% to 75 % on books sure to increase your computer 
• 	 know-how 
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all-we'll follow the instructions you give on the reply form provided with 
every News Bulletin 
Bonus Books. Immediately get a Dividend Certificate with every book pur­5. chased and qualify for big discounts of 60% to 80% 

Extra Bonuses. Take advantage of added-value promotions, plus special
6. discounts 
Exceptional Quality. All books are first-rate publisher's edit ions selected7. by our Editorial Board and filled with useful up-to-the-minute information 
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Systems 

GI 
z;0,,HOTWARE: Software Best Sellers "' 00 
cGI E -This Last 't: uEa. cMonth Month Tltle Publisher Remarks ::E c0a. ;( ::E~ 0 !!

Entertalnment 

1. 4 The Hlfchhlker's Guide lnfocom Comic adventure strategy • • • •• 
To The Galaxy 	 game 

2. 3 F- 15 Strike Eagle MicroProse Air combat simulation •• • • 
3. 1. F/lgh/ Simulator II Sublogic Aircraft simulation • • • 
4. 5 Fllghl Simulator Microsoft Aircraft simulation • 
5. 2 Karaleka 	 Br0derbund Action karate game • • 

Education 

1. 3 New Improved Scarborough Typing instruction program • • • • • 
Master Type 

2. 2 Typing Tutor JI/ Simon & Schuster Typing instruction program • • • • 
3. 1. Math Blaster/ Davidson Introductory moth program. • •• • 

ages 6-12 
4. 4 Early Games Springboard Educational games. ages 2-6 • • • • 
5. Music Construe/Ion Se/ Electronic Arts Music composition program •• • 

Home Man agement 

1. 1. Prlnl Shop 	 Br0derbund Do-It-yourself print shop • • • 
2. 2 Print Shop Graphics Br0derbund 100 additional g raphics • • • 

Library 
3. Print Shop Graphics Br0derbund More graphics • ••

library II 
4. 5 The Newsroom Springboard Do-it-yourself newspaper • • •
5. 3 HomePak 	 Batteries Included Word processing. telecommu­ • •• • 

nicotions. & data manage­
ment 

Copyright 1985 by 811/boord Publlcottons. Inc. Compiled by the Biiiboard Reseorch Deportment and reprinted by permission. Doto as of 7 / 27 / 85. 

----CAPUTE!____ 

Modifications or Corrections To Previous Articles 

Commodore Disk 64 
Commander 
A character was smudged in the 
listing for this disk utility program 
from the September issue. Line 
3315 (p. 82) should read as follows: 
331 5 : 168 , 160 , 0 00, 177 , 0 98 , 153 , 231 

Also, the DOPEN command 
example for relative files (p. 81) is 
incorrect. The record length must 
be specified au/side the quotes sur­
rounding the fil ename, not within 
the quotes as shown. Thus, the ex­
ample for opening a relative file 
named TEST with a record length 
of 20 characters should read: 
DOPEN#l,"TEST",L20 

Commodore 64 Headliner 
The large characters displayed by 
this program from the August issue 

(p. 72) do not have the desired color 
on newer 64s, and are in visible on 
older 64s which do not fill color 
memory. This is because the vari­
able G, which is defined in line 100 
as the address of the start of color 
memory and intended for use in 
line 530 to color the large charac ­
ters, is redefined when it is used for 
another purpose in lines 200 and 
220. There are several possible so­
lutions to this problem, the simpl est 
of which is to change the G in lines 
200 and 220 to some other variable: 

20 0 	 PRINTC HR$( 14 7) TAl3 (125)" 00\V 
NLOAD ING THE CHARACT ER SET 
": C=SJ24 B : G~=l22 88 :rem 1 1 4 

220 	 PO KE 56333 , 127 : POKEl , 51:FO 
~ Q=OT0 1023:POKEGN+Q ,P EEK( 
C+Q) : NEXT : rem 85 

When adding the " Headliner" 
routine to your own programs, you 

should make sure that your pro ­
gram does not use ony of the vari­
ables in the main subrouti ne (l in es 
500- 550) for any other purpose. 
The variables are P, L, X$, G, CC, 
and SL. 

@ 

COMPUTE! 
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919-27 5-9809 


114 	 COMPUTE! Oc tober 1985 



MLX Machine Language Entry Program 
For Commodore 64 Charles Brannon. Program Ed itor 

MLX is a labor-saving utility that al­
lows almost fail-safe entry of machine 
language programs published in COM­
PUTE!. You need to know nothing abora 
machine language to use MLX-it was 
designed for everyone. At least BK ex­
pansion memory is required. 

MLX is a n~w way to enter long machine 
language (ML) programs with a mini­
mum of fuss . MLX lets you enter the 
numbers from a special list that looks 
similar to BASIC DATA statements. It 
checks your typing on a line-by-line 
basis. It won 't let you enter illegal char­
acters when you should be typing num­
bers. It won' t let you enter numbers 
greater than 255 (forbidden in ML). It 
won't let you enter the wrong numbers 
on the wrong line. In addition, MLX 
creates a ready-to-use tape or disk file. 

Using MLX 
Type in and save the appropriate ver­
sion of MLX (you'll want to use it in the 
future). When you're ready to type in an 
ML program, run MLX. MLX for the 64 
asks you for two numbers: the starting 
address and the ending address. These 
numbers are given in the article accom­
panying the ML program. 

When you run MLX, you'll see a 
prompt corresponding to the starting 
address. The prompt is the current line 
you are entering from the listing. It in ­
creases by six each time you enter a line. 
That's because each line has seven num­
bers-six actual data numbers plus a 
checksum number. The checksum verifies 
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 in ­
put. 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 list­
ed, the computer automatically prints 
the comma and goes on to accept the 
next number. If you enter less than three 
digits, you can press either the space bar 
or RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis. 

To simplify your typing, MLX rede­
fines part of the keyboard as a numeric 
keypad (lines 581-584): 

U I 0 7 8 9 
H J K L become 0 4 5 6 

M 1 2 3 

64 MLX Commands 
When you finish typing an ML listing 
(assuming you type it all in one session), 
you can then save the completed pro­
gram on tape or disk. Follow the screen 
instructions. If you get any errors while 
saving, you probably have a bad disk, or 
the disk is full , or you've made a typo 
when entering the MLX program itself. 

You don't have to enter the whole 
ML program in one sitting. MLX lets you 
enter as much as you want, save it, and 
then reload the file from tape or disk 
later. MLX recognizes these commands: 

SHIFT-S: Save 
SHIFT-L: Load 
SHIFT-N: New Address 
SHIFT-D: Display 

When you enter a command, MLX 
jumps out of the line you've been typ­
ing, so we recommend you do it at a new 
prompt. Use the Save command to save 
what you've been working on. It will 
sav·e on tape or disk, as if you've fin­
ished, but the tape or disk won 't work, 
of course, until you finish the typing. 
Remember what address you stop at. 
The next time you run MLX, answer all 
the prompts as you did before, then 
insert the disk or tape. When you get to 
the entry prompt, press SHIFT-L to re ­
load the partly completed file into mem­
ory. Then use the New Address 
command to resume typing. 

To use the New Address command, 
press 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 Dis­
play command lets you display a section 
of your typing. After you press SHIFT­
D, enter two addresses within the line 
number range of the listing. You can 
abort the listing by pressing any key. 

64 MLX: Machine Language 
Entry 
10 REM LINES CHANGED FROM MLX 

(SPACE}VERSION 2.00 ARE 750 
,765,770 AND 860 :rem 50 

20 REM LINE CHANGED FROM MLX. V 
ERSION 2.01 IS 300 :rem 147 

100 PRINT" { CLRH6~": CHR$ ( 142); 
CHR$(8);:POKE53281,l:POKE5 
3280,1 :rem 67 

101 POKE 788,52:REM DISABLE RU 
N/STOP :rem 119 

110 PRINT" (RVS}( 39 SPACES)"; 
:rem 176 

120 	PRINT"(RVS)(l4 SPACES) 
(RIGHT)(OFF)g*a£(RVS) 
(RIGHT) (RIGHT)T2 SPACES) 
g*j(OFF)g*j£(RVS)£(RVS) 
(14 SPACES)": -:rem 250 

130 	PRINT" (RVS) (14 SPACES) 
(RIGHT) EG~{RIGHT) 
( 2 RIGHT) fOFF)£(RVS ) £ 
E*3(0FF)E*3fRvsT ­
(14 SPACES)"; :rem 35 

140 PRINT"fRVS)(41 SPACES)" 
:rem 120 

200 	PRINT"{2 OOWN)(PUR)(BLK) M 
ACHINE LANGUAGE EDITOR VER 
SION 2.02(5 DOWN)":rem 238 

210 PRINT"E5H2 UP)STARTING AD 
DRESS?{8 SPACES) {9 LEFT)": 

: rem 143 
215 INPUTS:F=l-F:C$=CHR$( 31+11. 

9*F) :rem 166 
220 IFS<2560R(S>40960ANDS<4915 

2)0RS>53247THENGOSUB3000:G 
OT0210 :rem 235 

225 PRINT:PRINT:PRINT :rem 180 
230 PRINT"i;5H2 UP]ENDING ADDR 

ESS?{8 SPACES}f9 LEFT)";:I 
NPUTE:F=l-F:C$=CHR$(31+119 
*F) :rem 20 

240 IFE<2560R(E>40960ANDE<4915 
2)0RE>53247THENGOSUB3000:G 
OT0230 :rem 183 

250 IFE<STHENPRINTC$;"(RVS]END 
ING < START(2 SPACES]":GOS 
UB1000:GOTO 230 :rem 176 

260 PRINT:PRINT:PRINT :rem 179 
300 PRINT" {CLR)"; CHR$( 14) :AD=S 

:rem 56 
310 A=l :PRINTRIGHT$( "0000"+MID 

$ ( STR$ (AD), 2), 5);": "; 
:rem 33 

315 FORJ=AT06 : rem 33 
320 GOSUB570:IFN=-1THENJ=J+N:G 

OT0320 :rem 228 
390 IFN=-21 1THEN 710 :rem 62 
400 IFN=-204THEN 790 :rem 64 
410 IFN=-206THENPRINT:INPUT" 

(OOHN]ENTER NEW ADDRESS";Z 
Z - - - :rem 44 

415 IFN=-2 06THENIFZZ<SORZZ>ETH 
ENP RIN'I"' (RVS) OUT OF RANGE" 
:GOSUB1000:GOT0410:rem 225 

417 IFN=-206THENAD=ZZ:PRINT:GO 
T0310 :rem 238 

420 IF N<>-196 THEN 480 
:rem 133 

430 PRINT : INPUT"DISPLAY:FROM"; 
F:PRINT, "T0"7:INPUTT­

- :rem 234 
440 	 IFF< SORF> EORT<SORT>ETHENPR 

INT"AT LEAST";S;"{LEFT), N 
OT MORE THAN";E:GOT0430 

:rem 159 
450 	FORI=FTOTSTEP6:PRINT:PRINT 

RIGHT$("0000"+MID$(STR$(I) 
,2) ,5);" :"; : rem 30 

451 	 FORK=0TOS:N=PEEK(I+K):PRIN 
TRIGHT$("00"+MID$(STR$ (N), 
2) , 3) : " , "; : rem 66 
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460 GETA$ : 1FA$>""THE PRl T:PRl 

NT : GOT0310 :rem 25 


4 70 NEXTK : P RI NTCl!H$ ( 20) ; : NEXT [ 

: PRINT : PRINT : GOT0310 


: rem 50 

480 IFN <" THEN PI INT : GOT0310 


: r e m 168 

490 A( J )=N : NEXTJ : r.em l 9 

500 CKSUM=/\D - 1 T(AD / 2 56 )*256 : F 


OR1=1T06 : CKSUM=(CKSUM+A(1 ) 

) /\J.'JD2 5 5 : NEXT : r em 200 


510 PR1NTCHR$(18 ); : GOSUD5 70 : PR 

ll TCHR$( 146); :rem 94 


511 	 1FN=-1 THENA=6 : GOT0315 
: rem 254 


51 5 P RlNTCflR$ ( 20) : 1 F:-J=CKSU MT HE 

N530 : rem 122 


520 	 PRINT : PRINT"LINE ENTERED W 

RONG : RE- ENTER ": PRINT : GOS 

UB1000 :GOT0 310 :rem 176 


530 	GOSUB2000 : rem 218 

540 	 FOR1= 1T06 : POK EAD+l-l , A(l): 


NEXT : POKE54272 , 0 : POKE54273 

, 0 : rem 227 


550 	 AD=AD+6 :I F AD<E THEN 310 

: rem 212 


560 GOTO 710 : rem 108 

570 =0 : Z=0 : rem 88 

530 PRINT"g£ ~"; : rem 81 

581 GET/\$ : lFA$= "" THEN581 


: r em S 
582 	 /\V= - (A$=":-t" ) - 2* (:'\$= " , " ) - 3* 


(A$=". " ) - 4* (A$=" J " )-5 * (/\ $= 

"K " )-6*(/\$ = " L") : rem 41 


583 	 /\V=AV-7*( /\$="U " )-8 *(A$="I" 

)-Y*(A $="0 ") : IF/\$="H "T HE A 

$="0" : rem 134 


584 IFAV>0THEN/\$=CHR$ (48+AV) 

: rem 134 


585 PRI\JTCHR$(20); : A=ASC (A$):I 

FA=l30RA=440RA=32THE 670 


: rem 229 

5 0 I FA > l 28TllENN=-/\ : RETURN 


: rem 137 

600 IFA<> 2" THEN 630 : rem l'~ 


Gl 0 GOSUBli90 : 1FI=lA.\JDT=44THENN 

= - 1 : l-' t<l N!"' i Ur'!:' j { LE r-r} 
{LEFT]" ; : GOTl.l6q0 : r e m 62 


620 GOT0570 : rem l0q 

63 0 IfA<480RA>57THEN580 


: rem 10 5 

640 I? RINTA$ ; : N=N* l 0+A- 48 


: rem 106 

650 1FN>25 5 THEN A=20 : GOSUB100 


0 : GOT0600 : r em 22 9 

6 0 Z= Z+ l : I FZ < 3Tl!EN580 : rem 71 

670 IFZ=0THENGOS UU 100U : GOT0570 


: rem 114 

680 PRLT " , ";: f{ETUP.N : rem 240 

690 S%=PEE K{209)+ 256 * PEEK(210) 


+PEEK(211) :rem 1 4 9 

691 FO RI=lT0 3 : T=PEL:K(S -I) 


: r e m 67 

695 1 FT<>4 4 ANDT<> 58THEN POK ES%­

I , 32 : NEXT : re~ 20 5 

700 PRINTLEFT$( " (3 LEFT] " , I - 1) 


; : RETURN :rem 7 

7HJ PRINT"(CLR] (RV S]*** SAVE * 


** ( 3 DO WN)" : rem 236 

71 5 PRINT"[2 DOIN](PRESS {RVS] 


RETUR ( OFF] /\ LONE TO CANCE 

L SAVE ) [DOWN]" : rem 106 


720 F$= "": INPUT"(DOWN] FILEN/\M 

E " ; F$ : IFF$=""THENPRI T : PRI 

NT : GOT0310 : rem 71 


7JU PRINT : PRINT " ( 2 DOHN) (RVS ]T 

(OFF]APE OR {RVS] D( OFF ]ISK 

: (T /D )" - :rem 228 


740 GETA$!IFA$<>"T"ANDA$ <>"[)" T 

!!EN740 : rem 36 


750 DV= l - 7* ( A$="D") : IFDV=8THEN 
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--------------- ............... . . $79 .00 w!lh any trade In 

Universal Input / Output 

Board for C-64 & C-128 


• 	 16 Channel 8-b1t A/ D converter w ith 100 

microsecond sam pling time. 


• 	 1 D/ A output 

• 	 16 hrgh vol tage/high current 

discre te output 


• 	 1 EPROM socket 


Use mul tiple boards for addit ional 

chan nels up to 6 boards 


CBM·64 used MW·6 I I . ... . . .. $225.00 


Dea le r lnqumes invi ted 
Micro World Computers, Inc. (303 ) 98i-953 1 

3333 W. Wadsworth Blvd. 11C t05 

La kewood , CO 80227 


F$="0 : "+F$: 0PEN15 , 8 , l5 ," S" 

+ F$ : CLOSE15 :rem 212 


760 T$=F$ : ZK= PEEK(53)+256*PEEK 

{54) - LEN(T$ ) : POKE782 , ZK/ 25 

6 : rem 3 


762 POKE781 , ZK- PEEK(7 B2 )*256 : P 

OKE78 0 , LEN(T$ ): SYS6546 


:rem 109 

763 POKE780 , l: POKE781 , DV : POKE7 


82 , l : SYS65466 :rem 69 

765 	 K=S : POKE254 , K/ 25 6 : POKE253 , 


K- PEEK(254)*256 : POKE78U , 25 

3 : r em l 7 


766 K=E+l:POKE782 , K/25 : POKE78 

l, K- PEEK ( 782 ) *2 56 : SYS6 549 


: rem 2J 5 

770 1F( PEEK (7 8 3)ANDl) OR {l91/\ND 


ST)THEN780 : rem 1 11 

775 PRINT" {001/N} DON E. { 001/N] ": G 


OT0310 - :rem ll3 

7t:H.l 	 PRINT" (DOHN ]ER!<OR 0 SAVE . 


(2 SPACES]TRY /\GAUL":rmv 

=1THEN720 - : rem 171 


781 	OPEN15 , 8 , 15 : INPUT~l5 , E1$ , E 


2$:1?RI TE1$ ; E2$ : LOSElS:GO 

T0720 : rem 103 


790 	 PRI T"{ CLR](RVS}*** LOAD* 

** { 2 DO WN] " : rem 21 2 


795 	 PRI T"{2 DO\INJ(PRESS [RVS} 

RETURN {OF F] ALONl'.: T O CANCI:: 

L LOAD ) " : rem 82 


800 	 F:?='"': I t PU '1"'{2 DOI N) FILE 

AME"; F$ : I FF$= " "T HE NP RINT : G 

OT0310 : r em 144 


810 	 PRIN'l' : PIUNT " [2 DO i i }[RVS}'!' 

{OFF]APE OR {RVS]D{OFF]ISK 

: (T/D )" - :rem 227 


820 	GETA$!IFA$< >"T" ANDA$<> " D"T 

HEN820 : rem 34 


• 	 Switch se lectable Commodore graphics 
mode for Epson, StarM1cron1cs. C. ltoh, 
Prowrite r. Ok 1data. Se1kosha. Banana. 
BM C, Panason ic. Mannesma n Talley 
& o thers 

830 


840 


841 


845 


850 

860 


865 


870 


880 


1000 

1001 


1002 


1003 


2000 

2001 


20U2 


2003 


3000 


DV=1 - 7*( A$= " D" ): IFDV=8T!lEN 

F$= " 0 : "+F$ :rem 157 

T$=F$ : ZK=PEEK(53}+256 * PE EK 

{54) - LEN( T$) : POKE78 2 , ZK / 25 

6 : r em 2 

POKE7Bl , ZK - PEEK ( 782) *2 56 : P 

OKE780 , LEN(T$ ) : SYS65469 


: rem HJ7 

POKE780 , l : POK E7 81 , DV : POKE7 

82 , l :SYS65466 : rem 70 

POKE780 , 0 : SYS65493 : r e m 11 

IF (PEEK( 783) Atrnl ) OR ( 191 AND 

ST)THEN8 70 : rem 1 1 1 

PRINT " (DOWN) _120NE . ": GOT0310 


: rem 96 

PRI<IT"{DOWN]ERROR ON LOAD. 

{2 SPACES]TRY AG/\IN.{DoWN) 

": IFDV=l THEN800 :rem 172 

OPEN15 , 8 , 1 5 :INPUT#l5 ,E l$ , E 

2$ : PRINTE1$ ; E2$ : CLOSE15 : GO 

T0800 :rem 102 


REM BUZZER : rem 13 5 

POKE54296 , 15 : POKE54277 , 45 

: POKE54278 , 165 : rem 207 

POKE54276 , 33 : POKE 54 273 , 6 

: POKE5 42 72 , 5 : rem 42 

FORT=lT0200 :NEXT : POKE5427 

6 , 32 : POKE54273 , 0 : POKE5427 

2 , 0 : RETURN : rem 202 

REM BELL SOUND : rem 78 

POKE54296 , 15 : POKE54277 , 0 : 

POKE54278 , 24 7 : rem 152 

POKE 54276 , 17 : POKE54273 , 4 

0: P0!\£54272 , 0 : r em 86 

FORT=lT0 100 : NEXT : POKE 5427 

6 , 16 : RETURN : rem 57 

PRINTC$ ; "(RVS]N01' ZERO PA 

GE OR ROM " : GOT010 00 


: rem 89 

@ 

$50 For y our old 
NEW! interface 
Universal Parallel 
Graphics Interface 

• 	 Built-in self-test wtth status report 

• 	 Optional RAM printer buffer 

• 	 Provides virtual ly to tal emu la tion o f 

Commodore printers fo r compatabil ity 

with popular so ftware 


• 	 ASCII conversion. to tal test. Emula te & 

tranparent mode 


• 	 Fu ll y intelligent in terlace that plugs into 
standard Commodo re printer socket 

• Exc lusive g raphic key-match funct ion 
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1111 ~~~~ramming the Tl 


Sprites In Tl Extended BASIC 

Since this month's COMPUTE! is a 
game issue, Jet me remind you that 
COMPUTE!'s First Book of Tl Games 
is still available. It offers a variety of 
games that do not require TI Ex­
tended BASIC. 

Eventually, however, game 
programmers usually want the Ex­
tended BASIC command module 
because it adds several program­
ming features, including up to 28 
sprites (smoothly moving screen 
objects). With one statement you 
can define a sprite and set it in 
continuous motion. For example, 
try this short program: 

100 REM TI EXTENDED BASIC 
110 REM SPRITE DEMO 
120 DEF R<X>•INT<XtRND> 
130 CALL CLEAR 
140 FOR S•l TO 28 :: RAND 

OMI ZE 
1~0 CALL SPRITE<*S,64+S,R 

<l~l+2,90,128,R<255)-

127,R<255)-127l 
160 NEXT S 
170 BOTO 170 
180 END 

This month's main program, 
"Sprite Tester," offers a way to test 
your sprites before putting them 
into a program of your own. After it 
displays a sprite on the screen, it 
lets you change various characteris­
tics of the sprite by entering differ­
ent numbers. You may experiment 
as much as you wish. When you 
have the sprite moving as you 
want, simply jot down the CALL 
SPRITE statement shown at the 
bottom of the screen. 

Designing The Sprite 
To get started, type in and run 
Sprite Tester. Choose a magnifica­
tion factor from 1 to 4. (A regular­
size character is magnification 1 
and a four-times size is magnifica­
tion 2. Magnification 3 is made up 
of four regular-size characters, and 
magnification 4 is four large 
characters.) 

Next choose a character num­
ber from 33 to 95-one of the char­

acters from the regular ASCII 
character set. If you prefer to use 
your own graphic character, insert a 
CALL CHAR statement to redefine 
a character. 

You may then choose a sprite 
color. Since 1 is transparent (the 
screen color), you must choose a 
color number from 2 to 16. If you 
choose color 8, the screen changes 
so you'll be able to see the sprite . 
All other colors use the cyan back­
ground screen . 

Next choose a dot row and dot 
column position from which the 
sprite should start moving. Then, to 
move the sprite, select a row veloci­
ty and column velocity. Since these 
may be positive or negative num­
bers, first choose + or - , press 
ENTER, then pick the number and 
press ENTER again. If you want to 
experiment with the position of the 
sprite, keep the row velocity and 
column velocity at + O. Otherwise, 
the sprite will be in motion, and 
you may not be able to see the dot 
row and dot column changes. 

As you enter parameters, the 
CALL MAGNIFY and CALL 
SPRITE statements at the lower 
part of the screen show the sprite's 
present conditions. The program 
continues until you press FCTN­
CLEAR. 

Extended BASIC Features 
Extended BASIC contains a number 
of statements which make pro­
grams such as Sprite Tester easier to 
write. The DISPLAY AT state­
ments, for instance, allow you to 
print at a specified row and column. 
USING helps to format output, 
right-justifying numbers in this 
case. 

The ACCEPT statement is 
quite versatile for accepting input. 
BEEP sounds a tone when the com­
puter is waiting for the input. AT() 
lets you receive the input starting at 
a certain row and column on the 
screen, and SIZE limits the input to 

a specified number of characters. 
VALIDATE allows you to specify 
what characters are acceptable as 
input. To erase or change before 
you press ENTER, you can press 
FCTN-ERASE. Unfortunate ly, if 
you enter something wrong, an 
error message appears and the 
printing on the screen starts to 
scroll. Afterward, the cursor may 
not be lined up with the original 
question. 

Unlike Console BASIC, Ex­
tended BASIC lets you follow 
THEN and ELSE in IF statements 
with either a line number or a 
command. 

The CALL SPRITE statement 
specifies the sprite number, the 
character number for the sprite, the 
foreground color, the beginning dot 
row and dot column positions, and 
the row velocity and column 
velocity. 

CALL MAGNIFY sets the 
magnification factor. You can 
change characteristics of the sprite 
either by using another CALL 
SPRITE statement or CALL PAT­
TERN for the character number, 
CALL COLOR for color, and CALL 
MOTION for the velocities. 

If you prefer to save typing 
effort, you can obtain a copy of this 
program by sending a blank cas­
sette or disk, a stamped, self­
addressed mailer, and $3 to: 
C. Regena 
P.O. Box 1502 
Cedar City, UT 84720 

Please be sure to specify that yc:iu 
want Sprite Tester. 

100 REM TI EXTENDED BASIC 
110 REM SPRITE TESTER 
120 CALL CLEAR 
130 CALL SCREEN<8l 
140 CALL CHARC96,"080402F 

F020408" l 
150 CALL COLOR<9, 10,ll 
160 CALL CHAR(95,"10107C1 

010007C"> 
170 CH=42 
180 COLOR=2 
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------------------

190 DROW = 96 
200 DCOL=128 
210 VROW=0 
220 VCOL=0 
230 11=1 
240 CALL 11AGNIFYCl1l 
250 DISPLAY ATC 20, 1) : "C AL 

L 11AGNIFYC1l" 
2 60 	 DISPLAY ATC 22, 1l:"CAL 

L SPRITEC tt 1,42 , 2, 96 
,{3 SPACES}1 2 8, 
{3 SPACES}0 , 
C3 SPACESH!l" 

270 	 CALL SPRITEC#1 , CH, COL 
OR,DROW,DCOL,VROW,VCO 
L> 

280 CALL HCHARC1,3,96> 
290 DISPLAY ATC1 ,2 l:"MAGN 

IFY 1-4:" 
300 	ACCEPT ATC1 , 16lVALIDA 

TEC"1 23 4"lBEEP SIZ EC1 
>: M 

310 CALL 11AGNIFYCM> 
320 CALL HCHARC20, 16,11 + 48 

330 CALL HCHAR<1 ,3,32l 
340 CALL HCHAR< 3,3 ,96l 
350 DISPLAY ATC 3,2 >: "C HA R 

ACTER 	 33-95:" 
360 	ACCEPT ATC3,20lVALIDA 

TE<DIGIT>BEEP SIZE<2 > 
:CH 

37 0 	 IF CCH <33l+<CH >95lT HE 
N 3 60 

380 CALL PATTERNC#1,CH> 
390 DISPLAY ATC22, 16> :LISI 

NG "##":CH; 
400 CALL HCHARC 3,3 , 32 > 
410 CALL HCHAR< 5,3 ,96l 
420 DISPLAY ATC5,2l:"COLO 

R 2-16:" 
430 ACCEPT AT<5,15lVALIDA 

TECDIGITlBEEP SIZEC2l 
:COLOR 

440 	 IF <COLOR <2 >+CCOLOR > 1 
6lTHEN 430 

450 	 IF COLOR <> 8 THEN 480 
460 	 CALL SCREEN C16l 
470 	 GOTO 490 
480 CALL SCREENC8l 
490 CALL COLORC#1,COLORl 
500 DISPLAY ATC22, 19> 1USI 

NG "##" :COLOR; 
5 10 CALL HCHAR<5,3,32l 
520 CALL HCHAR<7 ,3 ,96l 
530 DISPLAY ATC7,2l:"DOT 

ROW 	 1-196:" 
540 	 ACCEPT ATC7,18lVALIDA 

TECDIGIT>BEEP SIZEC3l 
:DROW 

550 	 IF CDROW < 1l+CDROW >196 
>THEN 540 

560 	CALL SPRITEC#1,CH , COL 
OR , DROW , DCOL,VROW,VCO 
L> 

570 	DISPLAY ATC2 2, 22l:USI 
NG "###":DROW; 

580 	CALL HCHAR<7 ,3,32 l 
590 	CALL HCHARC9, 3 ,96l 
600 	 DISPLAY ATC9 ,2 l:"DOT 

COLUMN 1-256:" 
610 	 ACC EPT ATC9,21lVALIDA 

TE<DIGITlB EEP SIZEC 3 l 
:DCOL 

620 	 IF CDCOL < l l+C DCOL >25 6 
>THEN 610 

630 	 CALL SPRITE<ttl,CH,COL 
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640 

650 
660 
670 
680 

690 

700 

710 
720 

730 

740 

750 
760 
770 

780 

790 

800 
810 

OR,DROW,DCOL,VROW,VCO 
L) 

DISPLAY ATC23,1l:USIN 
G "###" 1DCOL; 
CALL HCHARC9,3,32l 
CALL HCHARC9,3,32l 
CALL HCHARCll,3,96) 
DISPLAY ATC 11, 2>: "ROW 

VELOCITY _1271 +" 
ACCEPT AT<11,22>VALID 
ATEC "+- ">BEEP SIZE<1> 
:SS 
ACCEPT ATC11,23lVALID 
ATECDIGIT>SIZEC3l:VRO 
w 
IF VROW>127 THEN 680 
IF ss-"- " THEN VROW•­
VROW 
CALL MOTIONC#1,VROW,V 

COL> 

DISPLAY ATC23,5>:USIN 

G "####" 1 VROW; 

CALL HCHARC11,3,32l 

CALL HCHARC13,3,96) 

DISPLAY ATC13,2>:"COL 

UMN VELOCITY 127: + 


ACCEPT ATC13,25lVALID 

ATEC"+-">BEEP SIZECll 

1S$ 

ACCEPT ATC13,26lVALID 

ATECDIGIT>SIZEC3l:VCO 

L 
IF VCOL>127 THEN 770 
IF SS•"-" THEN VCOL • ­
VCOL 

820 CALL MOTION<tt1,VROW,V 
COL> 

830 DISPLAY ATC23,10l:USI 
NG "####":VCOL; 

840 CALL HCHARC13,3,32l 
8:50 GOTO 280 
860 END ~ 

To receive 

additional 


information from 

advertisers in 

this issue, use 


the handy reader 

service cards in 


the back of 

the magazine. 


Save Your Copies of COMPUTE! 


Cases: 
$6.95 each; 
3 for $20.00; 
6 for $36.00 

Binders 
$8.50 each; 
3 for $24.75; 
6 for $48.00 

(Please add $2.50 per unit for orders 
outside the U.S.) 

Send in your prepaid order with the 
attached coupon 

Moil to: 	Jesse Jones Industries. P.O. Box 5120, 

Dept. Code COTE .Philadelphia. PA 19141 


Please send me COMPUTE! D coses D binders. 
Enclosed is my check or money order for S___ . (U .S. funds 
only.) 

Nome------------------- ---- - - ­
Address ______________ ____ ______ 
City ______ _________________ _ 

State---------- ---- - -- Zip ____ _ _ 
So11stocl10n guaranteed or money rel<Slded . 

Please a llow d-6 weeks tor delivery. 




Atari 520 ST­
Monochrome System 
Atari 520 ST-RGB System
Call for lates t ST So ftware and Ac cessori es 

SU PERPRINTER PACKAGES 

Call 
Call 

SG-10 Printer and U-Pri nt A . . . .... 289 
Panasonic 1091 and U-Pri nt A .. . ...... . 318 
Leg end 880 & U-P ri nt A ............... 287 
Citoh 851OAP 1 & U-Prm t A. . .......... 399 
Powertype &U-Prin t A ..... 379 
Super Printer Packages have no extra charges when 
shipped in Continental USA. 

ATARI INTERFACES 
Aid lnterfasl I 99 95 
U-P11nl A . . . . 59 .95 
U-Pr ml Al 16K Buffer 
........ . .... 79. 95 
U-Prmt A132K Bu ffer 
........ .. . .. 99 95 
U-P11nl A164K Buffer 

109.95 
f1 ~ve i1er i\cia'ptai · 39 .9s 

IN DUS GT 
for Ata11 

MPP 1000E 
Modern 

NEW 
U-Call Modern 
Adapter ... 

ATARI SOFTWAR E 

Paper Cl1p-D 39 95 

IL SUPER PRINTER PACKAGES
~~@If Vol modem 300 59 
... ." ... .. ..' ~. Volksmodern 1200 189 

SG ­ 0 & G-WIZ .. . .......... 282 
TMll-l tltc.,.llCI TWC ~lll-

Ha yes 1200 Call Panas on ic 1091 & G-WIZ .........•. . 308 
SG -10 219 Hayes 300 169 Pa nasonic 1090 & G-WIZ .........• . . . 379 
SG -15 369 M1crornod m llE Call Lege nd 880 & G-WIZ ............ .... 27 1 
SD -10 339 

Maxwell 300 1200 319 Lege nd 1080 & G-WIZ 299 
SD-15 449 

PRINTERS Citoh 851 OAP + & G-WIZ . .......... . . 395
C1loh 851 OAP · 329 

SR-10 ... . .. .. Call Leg end 1080 239 Super Printer Packages have no extra charges 

SR-15 .. . .. . .. Call C1 1oh 7500AP 219 added when shipped in Continental USA 
Ep son Call 

MODEMS Animation StationPRINTER BUFFERS Tosh iba 135 t Call 

M1 crofazer .. Call 
Toshiba 1340 Call West11dge AA AD 69 . 5 for C-64 . 49 .95 

U-P11n t· l6K 79 95 
Legend 880 219 Toral Tele Modem 49 95 PRINTER 

U·P11nl -32K .. 99 95 
Panasonic I090 199 Mighly Mo 69 .95 
Panasonic 1091 245 1660 Modern ... 49 95 

INTERFACES 
U· P11n t·64K 109 95 Powenvoe 309 Ax iom . 69 .95 

G-W1z .. 59 95 
Indu s GT for C-64 239 Data Share PPI . 49 95 

Cardco G Call 

Prin1 Shop-0 33 95 H 1 tcni~cr 

Kara1e<a·O ?I 95 Zor I II or Ill 
Champ Loce1unn e1-D 21 95 Enchant 1 
Bank Streel W111er-D 4•195 Deadline COMMODORE SOFTWARE
Print Shop Graph1cs·D 17 95 W1sb11nge1-D 29 95 
Dazzle Draw 39 95 ELECTRONI CARTS ACCESS INFOCOM 

Beachhead·D 21 95 Enchanter-D 24 95 
Beachhead 11-D 2495 Planetfall·D 24 95 
Ra id loscow·D 2495 Sorcerer-D 29 95 
Mach V-Ca11 21 95 H11chlker -D 2495 

BAITTRIES INCLUDED W1shb11nge1 -0 29 95 

Consullanl-0 52 95 MISC. COMMODORE 
Paperd1p 1•1 Spel'pa -D 79 95 U111ma 111-D 37 95 
Super Busscard II 129 95 Flight Simulator 11-D 34 95 
Home Organrzer ttems-0 16 95 Cast le Wolfens1ein -D 20.95 
B I. 80 Card 109 95 Superbase 64-D 47 95 
Cal-Kii 34 95 Strip Po•cr-D 23 95 
Home Pa»D 3495 Slap Shor Hoc ey-D 14 95 

COMMODORE Mas1ertype-D 27 95 
Easy Cale-Can 34 95 Siar League 
Easy Ma1l ·D 19 95 Baseoall·O 20 95 
Easy Scrip l·D 44 95 S AM -D . -1I 95 

Easy Spell·D 19 95 Alien Voice Box .. 99 95 

Loaa-0 J9 95 Sargon 111·0 34 95 

The Manager·D 34 95 Ul\lma IV·O 41 95 

Suspended·D 29 5 Typ.n g Tut or 111·0 3495 

S1aicross-D 2 5 On Field Footbll\· O 20 95 
Oeadline-0 29 95 Ul11ma ll ·D 37 95 
Cull 1oa1s-O 29 95 Blue Max·D 23 95 
The Suspcc1-D 2 95 Blue Max 200'-0 20 95 
Zork I II or 111-D 29 95 Reia..D 79 95 

ELECTRONIC ARTS Micro eague 
Baseball· O 29 95 

Sky Fox-0 24 95 Stunt Fly r-0 27 95 
Mail 01dcr Mons1e1-D 24 95 Exped111on Amazon-D 23 95 
Adv Construcllon ·D 29 95 Xyphus·O 27 95 
Racing Desnuct1on-O 24 95 1ransylvannia·D 23 95 

INSTA Halley Pro1ec1-0 29 95 

lnS12·Calc G1aph Combo-0 Bou nty Bob-Cart 29 95 

24 .95 Fleet System 11-D 44 95 

39 95 Space Shullle·D 20 95lns1a-Ledge1- 0 
Gh oslbuslers·D 24 95lnsra-w111e1-D 14 95 

Aanagemenl Baller-Up -0 29 95 

Combo·D 39 95 Amer Cross Country 

lns1a-Speed·D 39 95 Race -0 20 95 

SSI Syncalc-D 34 95 

Ou esuon·O 2·1 9> Supe1bo1•11Sunday- 0 24 95 

Phan1as1e·D 24 95 Railroad Works-0 24 95 

Germany 1985·0 3; 95 VIP Terminal -D 29 95 

Wings ol War·D 2J 95 Compuserve S1arter 

F1gnte1 Command·D 3' 95 Krl 2 95 

Mech B11gade ·D 37 95 Reach for the Siars-0 29 95 

Norway 1985·0 ?I 95 Ca111e1 s al Wa1-0 3J95 

Sec Atan Secrron tor Rest of 
Co111p ub 11 dgc·O 19 5 

Items and Prices 
Grand Mas1c1 Chess-0 19 95 
Voice Messcnger -D 4J 95 

T-Casse lle Main Evenl Boxrng-D 20 95 

ava1fab 1hty are sub1ect rn change without notice 0-0isk Cart-Cartridge On Court Tenn1s-O . 20 95 

BRODERBUND 
Bank S11ee1 W11ter -D 34 95 

Lodcrunner -D 23 95 

Spclunker-D 20 95 

S1elth·D 20 95 

Print Shop-D 3495 

Serpent's Srar-D 27 95 

P11nt Shop Paper . 16.95 

Prml Shop Graph1cs-D 19.95 


ELECTRONIC ARTS 
Archon 19 95 

Aicnon 11 24 95 

Mule 19 95 

Realm lmposs1b1l11y 19.95 

Murder/Z1ndeineu f 19.95 

Music Construc11on 19 95 

Pinball Cons1rucuon 19 95 

One on One 24 95 

Seven C1t1es of Gold 24 95 

Financial Cookbook 29 95 


INFOCOM 
Enchanter-D 24 95 

Zo1k 1-D 24 95 

H1tch1ker·O 24 95 

Cu tthroats·D 2495 

W1Shb11nger-D 29 95 


MICROPROSE 
F-15 Sl11ke E a~le ·D 23 95 

C1usade 1n Europc- 0 27 95 

Decision 1n Deser1·D 27 95 

Kennedy Approach-0 23 95 


MISCELLANEOUS 
ATARI 

Flight Smulato1 11·0 34 95 

b1egafon1 II - -D 19 95 

Monkey W1enc1 II-Carl 23 95 

Beachhead-D 21 95 

Nel Worth-D 49 .95 

Ommtrend Un erse·D 69 95 

M GComp1ler-D 69 95 

Summer Games-D 27 95 

Ull1ma l·D 23 95 

u111ma ll ·D 37 95 

u111ma 111-0 37 95 

Ui11ma IV·O 4I 95 

Lener Pertect-D 39 95 

Dara Pertec1-D 39 95 

M1cro-Lcag . Ba seball·O 29 95 


SSI Skytox 

Gemstone Warner 21 95 One on One 

Kamplg1uppe 39 95 Seven C11 1es Gold 

Phanlas1e 25 95 Archon 

Oueslron 33 95 Adv Construcllon K11 


APPLE MISCELLANEOUS 
Ghostbus1m 25 95 Conan 

Flight Simulator II 34 95 Sargon Ill 

F- I 5 S111ke Eagle 21.95 Dol lars &Sense . 

Summer Games 25 95 PFS File 

Micro l eague Baseball 29 95 PFS Wrlle 

Star League Baseball 23 95 PFS Repo11 

Wizardry Proving 33 95 Mult1plan 

Ull1ma Ill 39 95 Supercalc Ill 

Bru ce Lee 25 95 Sideways 

M1lhona11e 33 95 Crosstalk 

Death Carnbean 21 95 Jane w Mouse 

Felony 21 95 BPI Soflwaie 


29 95 

29 95 

29 95 

2•195 

37 95 


25 95 

33 95 

64 95 

79 95 

79 95 

19 95 

8495 


124 95 

39 95 


129 95 

129 95 


Call 


MISC. ATARI (cont'd .} 
On-Track Racing-D 

Boun1y Bob-Cail 

Ramrod XL 

Ahe1 Vo ice Box 

B I 80 Column Card 


oss 
Basic XL-Carl 

MAC 65XL·Cart 

Ac11on-Cai 1 

Basic XL-Cart 

DOS XL Bug 65 

MAC65 Tool KH·D 

Act on lool K11-D 

Basic XL Tool K1t-D 


SSI 
Camer Force-D 
Combal l eader-D 
Cosmic Balance·D 
BroadSldes·D 
50 Mission C1ush-O 
Ra •ISWesl-D 
Computer Ambush·D 
Computer Baseball -0 
Breakthrough 

,\rdennes·D 
lmoe11um Galat1um·O 
Oper Maike\ 

Garden· O 
Krnplgruppe·O 
Computer 

uarterback-D 
Colon ial Conquest-0 
Gemstone Wamor-0 
Six Gun Shootoul·O 

SYNAPSE 
Syncalc-0 
Synlile·O 
Syntrend·D 
Syncom·D 
S1nchron-D 
S1nstoc -D 
S1ncalc lemplales-D 
Relax Stress 

Reducllon-D 

Blue Max-D 

Blue Max 2001 -D 

. ~indwheel-D 

20 95 

29 95 

79 95 

99 95 

49 95 


52 95 

49 95 

49 95 

39 95 

27 95 

20 95 

20 95 

20 95 


37 95 

24 95 

24 95 

2•195 

24 95 

24 95 

37 95 

2J 95 


37 95 

24 95 


32 95 

37 95 


24.95 

24 95 

21 95 

2495 


34 95 

34 95 

27 95 

27 95 

27 95 

27 95 

16 95 


79 95 

23 95 

20 95 

2i 95 


EST. 1982 


-eomput<fihilitlJ;­
PO Box 17882. M1waukee . WI 53217 


ORDER UUES OPE 

Mon·F11I1 am - 7 pm CST • Sat 12 pm - 5 pm CST 


To Order Call Toll Free 

800-558-0003 

For Technical Info , Order 


Inqui ries, or for Wisc . Orders 


414-351-2007 

ORDERING INFORMATION: Pease specitv sys1em 
For f,1s t dehvery sena c:ash1er ·schP.ck money order or direct ban.; 
transle1s Pe1sonal and company chec>s allow 2 weeks to clear 
Charges 101 CODare S3 00 School Purchase 01ders "'elcome In 
CONTINEIHAL USA. include S3 00 shipping per so ftware 01der 
Include -P : sh1pomg on all Hardware orders m1mmum !.: 00 
r-.. astercard & V·sa o:ease mcluce card # and e.-:rinat•on da e \ I 
1es:dents please add 5•, sales 1ax HI AK FPO APO . Canao1an 
01dm - add 5'• shipping. 1111n1mum SS 00 1\ll 011er lorc1gn 
orde1 s. pease add 15•, st11ppng mm1111u111 SlO 00 Al l goocls 
are new ano include factory warranly Due to our lo\" puces all 
sales are flnal All delcchve returns rnus1havea1eturn author1za· 
t1on number Please call 41 ~-351-200710 obtain an R4n or 1ou1 
return .... in OT be accepted lor replacemenl or repau P11ces an 



What the world really needs 

isa99cent 


Double Sided, Double Density Diskette 

with a LIFETIME WARRANTY! 


And DISK WORLD! has it. 

Introducing Super Star Diskettes: 


the high quality diskette with 

the lowest price 


and the best LIFETIME WARRANTY! 

In the course of selli ng more than a m1 ll 1on diskettes 

everymonth.we've learned something: higher prices don 't 
necessarily mean higher quality. 

In fact. we've found tha a good diskette manufacturer 
simply manufactures a good diske e... no matter what 
they charge or 1t. (By way of example. consider that none 
of the brands that we carry has areturn rate of greater than 
1/ 1.000th of t percent!) 

In other words. when people buy a more expensive 
diskette. they aren't necessarily buying higher qua lity. 

The extra money might be going toward flashier adver ­
tising. snawer packaging or simply higher profits. 

But the extra money in ahigher price 1sn·1 buying better 
quality. 

All of the good manufacturers put out a good diskette. 
Period. 

How to cut diskette prices 
. .. without cutting quality. 

Now this discovery posed a dilemma: how to cu t the 
price of diskettes without lowering the quality. 

Thereareabout 85 companies claiming to be "diskette" 
manufacturers. 

Trouble is. most of them aren't manufacturers 
Rather they are fabricators or marketers. taking o her 

company'scomponents. possibly doing one or more steps 
of the processing themselves and pasting their labels on 
the finished product. 

The newEastman Kodakdiskettes. for example.are one 
of these. So are IBM 514" diskettes. Same for DYSAN. 
Polaroid and many. many other familiar diskette brand 
names Each of these d1ske tes is manufactured in whole 
or in part by another company' 

So. we decided to act 1ust ltke the big guys That's how 
we would cut diskette prices...without lowering the 
qual ity. 

We would go out and find smaller companies to manu­
fac ture a diskette to our specifications... specifications 
which are h1oher than most .a d simply create our own 
· name brancf· diskette 

ame brand diskettes that olfered high qualtty at low 
prices. 

DISK CADDIES 
The original flip-up holder for ~t, 

10 S'h" diskettes. Beige or Grey ­
on ly. 

S1.65 ea. .20 Shpng. 

DISKETTE 70 STORAGE 
Dust-free storage for 70 S1t1· ~ 

diskettes. Six dividers included. ' •· 
An excellent value. 

$11.95 ea. +S3.00 Shpng. 

HOURS: 

Human: 8AM·6PM Central Time. Monday through Friday 


Answering Machine: 6PM·8AM, All Times 

MCI MAIL: 24 hours a day. 


II. I 

51/4" • 51/4" 

SSDD DSDD 
.91 ea. I .99 ea. 

Qty. 50 Qty. 50 

Super Star d1skenes are sold in multiples of 50 only. D1skenes are 
sh1poed wnh white Tyvec sleeves. reinforced hubs. user ID labels 
and w11te-protect tabs 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years . ..without knowing it. 
In our search for the low priced. high quality diskette of 

our dreams. we found something even more in.erest1ng. 
We found that there are several manufacturers who 

don't give a hoot about the consumer market for their 
diskettes.They don 't spend millions of dollars in advertis­
ing trying o get you. the computer user. to use their 
diskettes 

Instead, they concen rate their efforts on turning out the 
highest qualtty diskettes they can .. because they sell 
them to the software publishers. compu ter manu facturers 
and other folks who (inturn) put their name on them .. .and 
sell them for much higher prices to you! 

After all .when asoftware publisher or compu ter manu ­
facturer or diskette marketer puts their name on adiskette. 
they want It towork time after time. everyt1me. (Especially 
software publtshers who have the nasty hab1 of copy ­
protecting thei r originals') 

HOW TO ORDER: 
ORDERS ONLY: 
1-800-621-6827 


(In Illinois: 1-312-256-7140) 

INQUIRIES: 

1·312-256-7140 
FDR FASTEST SERVICE. USE ND-COST MCI MAIL: 

Our address is OISKWORLD. It's a FREE MCI MAIL 

letter. No charge to you. (Situation permitting. we 'll 

ship these orders in 24 hours or less.) 


SHIPPING: 5'1" & J•;· DISKETTES-Add SJ 00 per each 
100 or fewer d1ske11es OTHER ITEMS: Add shipping charges 
as shown in add111on 10 ot er sh1oping charges PAYMENT: 
VISA. MASTERCARD and Prepa,d orders accepted COD OR· 
DEAS: Add add1t1onal SJ 00 special handling charge APO. 
FPO. AK. HI & PR ORDERS: Include sh1oomg char es as 
shown and addllional 5%of total order amount to cover PAL 
and insurance Weship only to Unned States addresses, excep 
lor those listed above TAXES: Illinois rcs1dcn1s. add 8% 
sales tax 


MINIMUM ORDER: SJ5 00 or 20 d1ske11es 


Super Star Diskettes. You already know 
how good they are. Now you can buy 

them...cheap. 
Well. that's the story. 
Super Star diskettes don't roll off the boat from Pago· 

Pago or emerge from a basement plant 1ust east of 
Nowhere. 

Super Star diskettes have been around for years... and 
you 've used them for years as copy-protected software 
originals. unprotected originals. Sometimes. depending 
on which computer you o vn. the system master may have 
been on aSuper Star diskette.And maybe morethan once. 
you 've bought abox or twoor moraof Super Star diskettes 
without knowing 11 They 1ust had some "big" company's 
name on them. 

Super Star Diskettes are good. So good that a lot of 
major software publishers. computer manufacturers and 
other diskette marketers buy them in the tens or hundreds 
of thousands. 

We buy them in the millions. 
And than we sell them to you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes. 

You've used them a hundred umes... under different 
names. 

Now.you canbuy therea l McCoy. the same diskettethat 
major software publishers. compu er manufacturers and 
diskette marketers buy...and call their own. 

We simply charge less. 

Super Special! 

Order 50 Super Star Diskettes 
and we·11 be happy to sell you an 
Amaray Media-Mate 50 for only 
58.75. shipping included ... a lot 
less than the suggested retail price 
of S 5.95. 

Regular DISK WORLD! price: S9.69 ea. 
'· S2.00 Shpng. 

The Super Star 
LIFETIME WARRANTY! 

Super Star Diskettes areuncond1t1onal lywarranted 
against defects in original material and wor manship 
so lo g as owned by the original purchaser. Returns 
aresimple: just send the defective diskettes with proof 
of purchase. postage-paid by you w11h a short expla­
nation of theproblem. and we'll send you the replace ­
ments. (Inciden tally. coffee stained diskettes and 
diskettes with staples driven through hem don't 
qualify as "defec 1ve-.) 

WE WILL MEET OR BEAT ANY NATIONALLY 

ADVERTISED PRICE 


ON THE SAME PRODUCTS ANO QUANTITIES 

SUBJECT TO THE SAME TERMS ANO CONDITIONS. 


DISK WORLDI Inc &29GreenBayRoad 
•' • Wilmette, Illinois 60091 



GREAT GIFT IDEA 
Carries easily FOR STUDENTS!as a suitcase! 
Plugs into llSV outlet! 

Sorry, we're not permitted to PRINT the famous brand-name. 
BUT, we CAN "tell all" if you call us TOLL FREE: l-800-328-0609! 
THE COMPUTER 
Snap-on computer kevboardl 64K RAM . 20K ROM . Full­
size typewriter keyboard . Upper and lower case 
letters. numerals , symbols. reverse characters. 2 
cursor control keys. 4 function keys. programma­
ble to 8. Music sy nthesi ze r with 3 independent 
voices. each witt1 9 octave range. Input /output ports 
accom modate . . user. serial. ROM cartridge. joy ­
sticks. external moni tor. phone modem. 

Built-in disk drivel Intell igent high speed unit with 
5'!( floppy di sk recorder .170K formatted data stor­
age: 35 tracks. 16K ROM . Uses sing le sided . single 
density disk. Serial interface. Second serial port to 
cha in second drive or prin ter. 

Built-in co lor monitor! Displays 40 columns x25 lines 
of text on 5" screen. High resolution . 320 x 200 pix­
els. 16 background. cha racter colors . 

Built-in ROM cartridge porll Insert ROM program car ­
tr idge. Multitude of subjects avai lable in stores 
across the nation1 

Mfr. List Price ... . . . . . . .. _$995.00 
Liquidation 
Priced s3ee
At Only . . ... 

It e m H-62 1 -63631 -00 Ship ha nd ling : S20.00 

THE PRINTER 

Print method: Bi-directional impact dot matrix 

Character matrix: 6 x 7 dot matrix. 

Characters: Upper and lower case letters. numera ls 

and symbols. All PET graphic characters. 

Graphics: 7 vertical dots - maximum 480co lumns. 

Dot addressable. 

Ch aracter codes: CBM ASCII code. 

Print speed: 60 cl1arac1ers per second 

Maximum columns: 80 columns . 

Ch aracter spacing : 10 charac ters per inch. 

Line feed spacing: 6 lines per inch in character mode 

or 8 lines per inch selectable . 9 lines per inch in 

graphics mode. 

Linele ed speed: 5 lines per second 111 charac ter mode. 

7.5 l111 es per second in graphics mod e. 

Paper leed: Friction feed 

Paper width: 4.5" to 8.5" widt h. 

Multiple copies: Origina l plus maximum ol two copies. 

Di mensions: 13"W x 8"D x 3' ;'H. Wt. : 5·., lbs. Power: 

120V AC . 60 Hz. 


Mfr. List: S2Q0.00 

Liquidation 
Priced At . . ... . . 

Item H-621 -6383 1 -00 Ship. hand ling : S7 .00 

Compatible with above Computer System (Not included in package price.) 
JOYSTICKS (Set of 2) 64 MODEM 
Mfr. List: $59.90 pr. $18 ~fr.. Lis~: 5 1~4.95 $44 
Liquidation Price . . . . . . . . . pr. L1qu1dat1on Price ..... . . ... · . 

Item H-621 -63622 -01 S / H: S6 .00 pr. Item H-62 1 -6 3 646 ·00 S H: S4 .00 

THE SOFTWARE 

"Easy Script" One ol the most powerful word pro­

cessors at any price! Cut re-typing . create docu­

ments from standa rd paragraphs . do personal ized 

lellers. see and change a document before ii is print­

ed . Instruct ion manual has extensive training sec­

tion that simplilies use .. . even lor so meone who 

has never used a computer or word processor before! 


"The Manager" A soph1s11cated database manager 

fo1 business or home use Business uses : accounts 

payable /receivable. inventory . appointments . task 

manager Home uses: mailing lis ts. home inventory. 

rec ipes . co llect ion organizer. investment tracking . 

checkbook balancing. Schoo l uses: research arti­

cle index . gradebook. 


Mfr. List: 573.98 $24Liquidation Price ........ . ... . 

Ite m H-621 -64011 ·03 S ho p, handling : S3 .00 

BUY INDIVIDUAL UNITS OR 

GET THIS ULTRA-FAMOUS 


SYSTEM AT ONE LOW 

PACKAGE PRICE! 


TOTAL Personal Computer System 
available at FAR BELOW dealer cost! 

Mfr. Sug. Retail .. $1,268.98 
TOTAL 
PACKAGE s499PRICE . . . ... . 

It em H-621 -64011 -02 Ship . handling : 524.00 

1ffi ::r. = 1--TSEN -------------------- ­l---1---="""""==......·==-:-:1=.,., =- D~ETHE ITE~S-1 ;;-A~ E°7.1;TED BELO W C.O. M.B. co.• lt cm H-621 
VISA" ~ 55 ~ I Pr ico subinct to change nfte r 60 days Sil lcs _outsid e 14605 28th A ve . N . Minneapo l is . M N 5544 1 -3397 

I co 11t inc11 tL1pl1u ••. s,.· 'c",."11 sou1bw1• ,c,. •t eto, os pllleqcu' ",,1 .co mt 1t 11>n s . Sond the it om s indlcn tud nt loft . !Minnesoto rosidonts add 6 % 
" sales t ax Phrnsc allow 3 . 4 woeks delivery . Sorry. no C.0 .0 .) Credit card members can o rder by phone. 

24 hours a day, 7 days a w eek. ---r-;_;;;;::.:...:.::...~...:.:..;._.:.:..;._.:.:..;.-;---,--:S:'.""h:"'"ip""."" I ·/ O M y check o r m oney orders is enclosed . (N o delays in proces

__:.'~:..: · _m -t-H-an_d_l.I t:~~l~:~~k6ine s Clubeom.;_-+.-~.;_~~....:V+---lte ___t-P-ri-ce c~!~:e~ r~cr,:, ::ti:,~:,~~e~.~~;k~ r 
Acc t. No. - - - ------ ­ Exp. ­ - ­
PL EASE PA INT CLEARLY 

Narno -------------- ­

A ddress ------------- ­
City-------------- ­
S1 ate ---- ­ - ­ -- ­ ZIP---­

Phone -- ­ - - -- ­ - ---- ­

Sign here 

http:1,268.98


DISK WORLD! is proud to introduce 

the lowest- riced, LIFETIME-WARRANTY 


diskettes ever! 

And they're BRAND NAME PRODUCT to boot! 

5.25" SSDD~ .79 ea. 5.25" DSDD~ .89 ea. 


5.25" DSDD·HD~S2.35 ea. 

3.50" ssoo~s2.25 ea. 3.50" osoo~s2.65 ea. 


Based on multiples of 100 each. 

Boxed in 10's with heavy-duty cardboard sleeves, user to labels, 


Introducing Wabash Pinnacle Series Diskettes. 
Two years ago. if you'd told me I'd be writing this ad, I would 

have laughed. 
At that time. Wabash diskettes were synonymous with 

·s-t". 
Just saying that quality control was poor would be 

charitable. 
So much was wrong that DISK WORLD wouldn't sell them. 

That was yesterday. 
Kearney-National Inc.. a S202-m1ll1on d1vis1on of a much 

larger company. came into Wabash 
Out went the old management. the old methods. the old 

production techniques .. .and in went alot of new people, ideas. 
production Imes and some really imaginative thinking 

The end result. 
Today. I'm proud to offer you the Wabash Pinnacle Series of 

diskettes at the prices shown. 
This isn't evolution in diskette manufacturing· it's revolution. 

Here 's what you get. 
Wabash Pinnacle diskettes are 

.. .ce rt ified 100%Error Free 

... are coverd by a LIFE IME WARRANTY 

... meet or exceed all industry specifications (by Quite 
some distance) 
.. . and are simply the best value in diskettes available 
today. 

The torture test. 
Considering Wabash's earlier dubious reputation. I wasn't 

exactly a true believer when their Director of Marketing came 
into my office with samples. 

So I took a box at random. selected a disk. bent the thing 
every which way and slipped it into my IBM·PC. 

It formatted. It booted. It stored and retr ieved data. 
Thal wasn 't enough. 

I gave samples of the diskettes to Curt Rostenbach and. in 
turn. to Tom Streit. both hackers of long experience and mem· 
bers of the Waukegan (Illinois) Apple Users Group 

Tom really went at 1t. 
He took aQuartz-halogen lamp. aimed it at the diskette until 

1t started to smoke (and melt) ... and then formatted . booted 
the diskette and stored and retrieved data! 

The same terribly (and intentionally) mutilated diskette ran 
on an ITT. Corona and IBM. 

Curt was nicer. 
He simply bent the diskette every which way..and 1t still 

formatted. booted and ran on his Apple. 
The best buy I've ever seen. 

DISK WORLD!. Inc. sells more flexible magnetic media by 
mail-order than anyone else in the world 

I, as President ot the corpora11on, won 't tolerate a product 
with a failure rate of more than 1 / 1000th of 1 percent. 
• I also dpn't like companies who lrt to milk a ·quality" or 

premium image for a higher pnce like Dysan and Verbatim 


did ...until they failed . 

As President of DISK WORLD' . Inc.. my motto is simple· "the 


best d1ske te for the least amount of money · 


Wabash is it. 
Right now. there 1s no better value than the Wabash Pinnacle 

Senes of diskettes. 
Granted. you have to buy a hundred at a time. but so what? 

Split the order with fnends. relatives. co-workers or even your 
worst enemies 

The key hing is to get the most diskette for the money
And th is IS If. 

(Incidentally. as acorporation. we put our money where our 

reinforced hubs (where appropriate) and write-protect tabs. 

mouth is. Our first order for Wabash Pinnacle Diskettes was 
1.5-million units.) 

That's an awful lot of faith and confidence. 
But . then again. I have the diskette that Tom Stre11 literally 

melted ... and kept on running. 
The truth about $1.00 or less diskettes. 

More and more ads are popping up offenng diskettes tor 
Sl .00 or less. 

By the same token. more and more people who were selling 
used cars a few months ago are now selling diskettes by mail. 

We did a litt le survey of current ads for diskettes advertised 
for a dollar or less and did some analysis of the market and 
here's what we found as it applies to 5.25" DSDD diskettes 
"supposedly" selling for a dollar or less. 

ACTUAL 
AOVEATISEO PRICE ACTUAL 

VENDOR: LOW PRICE: PER 100: MFGR.: 
Unitech .89 ea .92 ea Unspecified. 
Datatech .99 ea. .99 ea. Unspecified. 
Computer Club .95 ea. .98 ea. Unspecified 

.99 ea. t .02 ea. Unspecified. 
Communications 
& Electronics .49 ea. 80 ea. Unspec1t1ed. 
Precision Data 89 ea 9J ea. Unspecified 
Diskette Connec. 9J ea 9J ea. Unspecrf1ed. 
Comp Soft Serv. .77 ea . .77 ea. Unspecified. 

+ shpg. 

Computer/ Computer .99 ea. .99 ea. Unspecified. 

DISK WORLD 89ea. .92 ea. Wabash 

Datatech 
The real truth about S 1.00 or less diskettes. 

It costs all diskette manufacturers about the same 10 pro ­
duce adiskette. Some may charge more because they want 10 
pro1ect a "premium qua lity" image. ala the late. lamented 
Dysan who bought their basic media from JM. 

Some charge less because they sell a sub-standard prod ­
uct. .. and were not foolish enough to name names here 

But here's the truth about the Sl .00 or less diskette market 
It falls into tour categories· 
t . The DISK WORLD's of the universe who simply are so big 

Iha they can buy f11st Quality product in massive quan11t1es and 
choose lo pass on the savings lo you . (Precision Data and 
D1sket1e Connection on BRAND NAME products also fall into 
this category.) 

2. The people who buy "cosmos· ... stulf lrom ma1or manu· 
facturers that usually hits quali ty control standards. but is 
cosmetically blemished and thus can't be packaged and sold 
under the manufacturer's own name. 

3. "Duplicator Quality". Uncertified media, usually below 
manufacturer's own standards and frequently below ANSI and 
IBM standards. Sold on an ·as-is" basis with the understand· 
ing that the manufacturer's name will never be divulged.Usual· 
ly about a 20% reject rate ... as compared to DISK WORLD's 
standard of less than 1 / 1000th of 1 % reject/ return rate. Nextto 
garbage, this 1s the source of most diskettes advertised at a 
dollar or less. 

They may work.. .and then again they may not (Frankly, the 
Odds at the Black1ack table in Las Vegas are more in your favor.) 

4. Garbage. Stuff that shouldn 't be sold at all. But some 
manufacturers are hurting for cash. so they sell 1t anyway. 
(After all . they want 10 meet their payroll. Look what happens 
when you don't: you become a Oysan or Verba11m. Lots of 
history. but no money.) More and more garbage is being 
dumped into the market as manufacturers become pressed for 
cash and are motivated into selling anything and everyth ing 
they can manufacture. tRead the article in FORBES about 
Verbatim and its "Bonus brand.) 

Finally. the Taiwanese counterfeiters are moving into the act 
Perfect duplicates ol the packaging of major manufacturers 
with one exception: the quality isn't there. 

The Critical Factor. 
Only DISK WORLD'. Inc. offers fu lly brand -identified. 

LIFETIME-WARRANTY product for less t an a dollar 
Every one else ottenng 5.25" product tor less than a buck 

doesn't tell you who makes it. 
We do. 
And that ought to tell you a lot nght there. 

SHIPPING: Wabash Pinnacle Diskettes are sold in mul­
tiples of 100 only. Shipping charges are SJ 00 per 100. 
regardless of type or size. 

PAYMENT: VISA, MASTERCARD and PREPAID orders 
accepted Corporations rated JA2 or belier and govern­
ment and quas1- ~overnmen1 open accounts are accepted 
on a NET 15 basis. 

C.O.D orders are sub1ect to a S5.00 special handling 
charge (Sorry tor the increase. but too many people have 
been _re fusing C O.D. orders or using bad checks . It's a 
classic example of a few "bad eggs · making lite more 
expensive tor everyone else.) 

APO, FPO, AK, HI & PR OllDEAS: Include shipping as 
shown and an additional 5% of the total amount of the 
order to cover PAL and insurance 

No other non-continental U.S. orders are accepted. 
TAXES: Illinois residents only, add 7% . 

All orders subject to acceptance. 
Not responsible tor typographical errors. 

ORDERS ONLY: 
1·800-621-6827 

(In Illinois: 1·312-256-7140) 

INQUIRIES & INFORMATION 


1·312-256-7140 

FOR FASTEST SERVICE, 


USE MCI MAIL: 

Just address " DISK WORLD" 


(24-hour shipping on any item in stock 

if you order via MCI MAIL.) 


629 Green Bay RoadDl~I\ WORLD!, Inc. 
Wilmette, Illinois 60091 

http:osoo~s2.65
http:ssoo~s2.25
http:DSDD�HD~S2.35


Incredible value! 

NashuaTM 

Diskettes 


LIFETIME WARRANTY!

91c~~· SSDD s107ea 
Oty. 50 SV.. OSDD Oty. 50 

These are poly-bagged d1skenes packaged with Tyvek sleeves. 
reinforced hubs. user identificat ion labels and write-protect tabs. 

NASHUA Corporalion is ahalf-billion dollar corporation and a 
recognized leader lo magnetic media. 


SOFT SECTOR ONLY! Sold mmultiples of 50 only! 

FOR ORDERS ONLY: INFORMATION & 

1-800-621-6827 INQUIRIES: 


(In Illinois: 1-312-256-7140) 1-312-256-7140 

HOURS: 8AM·5PM Central Time. Monday-Friday 


WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND OUANTITIESI 


DISK WORLD!, Inc. 
629 Green Bay Road • Wilmette. lftinois 60091 

DISK NASHUA 
Aulhorlzed Dlalrlbutor MAGNETIC

WORLD! MEDIA 

RHANA 

DISKETTES 


The great unknown! 


97c ea~.,.. SSDD s101 ea. 

Oty. 50 5,,.- DSDD _ Oty. 50 

You 've used these diskettes hundreds of 
times... as copy-protected originals on some of 
the most popular software packages. They 're 
packed in poly-bags of 25 with Tyvek sleeves . 
reinforced hubs. user identification labels and 
write-protect tabs. 

LIFETIME WARRANTY! 

SOFT SECTOR ONLY! Sold in multiples 


of 50only. 

FOR ORDERS ONLY: INFORMATION & 

1-800-621-6827 INQUIRIES: 


(In lllmo1s: 1-312·256-7140) 1-312-256-7140 

HOURS 8AM -5PM Central Time.Monday-Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

OH THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 

629 Green Bay Road • Wilmette. llhnois 60091 


DISK ATHANA
Aulhorlzed Dialrlbutor MAGNETIC

WORLD! MEDIA 

DISKETTE 

STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

Every once ma while, someone takes the 
., simple and makes 11 elegant' This unn holds 
.· 50 5•1· d1ske1tes. has grooves lor easy• _ ' stacking. ms1de nipples 10 keep d1ske1tes 

from sl1ppmg and sever a' 01her fealures.Vie 
111

like $9.69 ea -~ 
DISKETTE 70 STORAGE: STILL A GREAT BUY. 

UuSl·free s1orage fo r 70 5'A" d1ske1tes. 
ix d1v1ders included An excellent value. 

_.... DISKCADDIES$11.68 ·~ 
The original fl ip-up holder lor 10 SY• 

- d1ske1tes. Beige or grey only.$1.65 ea 
. 20< Sllpng 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Ill inois: 1·312·256-7140) 1-312-256-7140 
HOURS: 8AM-5PM Central Time. Monday-Friday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
OH THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
629 Green Bay Road • Wilmette. Illinois 60091 

DISK The value leader In 
Computer aupplleaWORLD! Andacceaaorlea. 

sv.- S131 e• 
DSDD Oty. 20 

The best deal 
on 3M diskettes 

you've ever seen! 

FREE! 

FLIP N' FILE 15 


with every order 

for 5.25" SSDO and DSDD. 


$1.42 ea.- 5.25" SSDD with FREE Flip n' File 15 
5.25" DSDD With FREE Flip n· File 15 - $1.74 ea. 

1000/o LIFETIME WARRANTY 
This is aSuper Special promotion. It 

was supposed to end around the end of 
May. 

But we decided to buy more than 
1,000,000 3M diskettes packed in the 
FREE Fl ip n' File 15's.. .and give you 
th e benefits of this terrific value. 

One word of warning: this offer is 
limited only to supplies on hand. Once 
these supplies are used up, the prices 
stay the same ...but there's no free 
Flip n' File. 

The last time we ran an offer like 
this, everything was sold out in about 
six weeks. 

So don't wait. Order now. 

Other 3M diskettes: 
(Fl ip n' File offer does not apply.) 

5.25" SSDD-96TPI ... . . .. $2.06 ea. 
5.25" DSDD-96TPI . . . .... $2.57 ea . 
5.25" DSDD-HD for 

IBM PC/AT ........ . $3.93 ea. 

3.50" SSDD-135TPI for 

Apple Mac .. . ... . . $2.86 ea. 

DATA CARTRIDGES 
100%cert ified 3M data cartridges. 


DC-1000 ... . ....... ... $13.90 ea . 

DC-300XLP . . ... . . . .... $19.83 ea. 

DC-600A .............. $22.13 ea. 


Sold incases of 10 only. 

Add $5.00 shipping per 10. 


A-DlatrtbutOrDISK 3M 
·-Procelolng

WORLD! - ­

5%" SSDD -96TPI - $1.46 ea s1.- DSDD·96TPI - · $1.75 ea 
PACKED IN CARDBOARD CASES! 

BASF OUALIMETRIC DISKETTES have a LIFETIME WAR· 
RANTY wnh Tyvek sleeves. remlorced hubs. use1 1den11flcat1on 
labels and wr11e-pro1ec1 tabs 

SOFT SECTOR ONLY! MINIMUM ORDER: 20 DISKETTES 
BASF JY MICRO·FLOPPIES BASF SV."HIGH DENSITY 

FOR IBM PC -AT 
SSSDD· tJS TPI - $2.34 ea DSDD·HD - $3.14 ea 


FOR ORDERS ONLY: INFORMATION & 

1-800-621-6827 INQUIRIES: 


(In lll ino1s: 1-31 2-256-7140) 1-312-256-7140 

HOURS· 8AM·5PM Cenlral Time.Monday-Fnday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

OH THE SAME PRODUCTS AHO QUAHTITIESI


DISK Authcr1zed Reseller 
Information Processing ':, BASF

WORLD! Media 

DISK WORLD! 

Ordering & Shipping 


Instructions 

Shipping: s~· & J s· DISKETTES - Add SJ 00 per each tOO or 
lewer d1skenes. Othor llems: Add shipping charges as shown m 
add11ion 10 other sh1op1ng charges.Payment: VISA and MASTER· 
CARD accep1ed . COD Orders: Add add111onal SJ 00 Special Han· 
dl1ng charge. APO. FPO, AK. HI & PR Orders: Include shipping 
charges as shown and add1t1onal 5% ol tolal order amount 10 
cover PAL and msurance. Taxes: Illinois residents only. add 7% 
sales tax. 

Prices sub1ecl 10 change without notice 

This ad supercedes all other ads 


Nol resoons1ble lor typo91 aph1cal errors 

MINIMUM TOTAL ORDER: S35.00 


FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In Illinois: 1·312-256-714D) 1-312-256-7140 
HOURS . 8AM ·5PM Central Time 


Monday-Fr iday 

WE WILL BEAT ANY NATIONALLY ADVERTISEO PRICE 


ON THE SAME PRODU CTS AND QUANTITIES! 

DISK WORLD!, Inc. 


629 Green Bay Road • W11meue, llhno1s 60091 


DISK 
WORLD! 

PRINTER 
RIBBONS: 

at 
extraordinary

prices! 
Brand new ribbons. manufactured 10 Original EQu1pment 

Manutac1urer's spec1flca11ons m housmgs. (Not re-mked or 
soools only ) 

LIFETIME WARRANT YI 

Epson MX-70/80 .. $3.58 ea.+ 25~ Shpng. 
Epson MX-100 . . . . $4.95 ea. + 25~ Shpng. 
Okidala Micro83 .. $1.48 ea. + 25¢ Shpng. 
Okidala Micro84 . . $3.66 ea. + 25~ Shpng. 

FOR ORDERS ONLY: INFORMATION & 
1·800-621-6827 INQUIRIES: 

(In Il linois 1-312-256-7140) 1-312-256-7140 
HOURS BAM -5PM Central Time, Monday-f11day 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

OH THE SAME PRODUCTS ANO QUAHTITIESI 


DISK WORLD!, Inc. 

629 Green Bay Road • Wiimette , lllmo1s 60091 


DISK 
WORLD! 

http:only.$1.65
http:DISKCADDIES$11.68


WHITE HOUSE COMPUTER MONDAY- FRIDAY 9 AM ­ 6 PM 
VISA & MC ACCEPTED 4°/o

P.O. Box 4025, Williamsport, PA 17701 
"Where Prices Are Born, Not Raised" 

TOLL FREE 1-800-351-3442 DISK DRIVES MONITORS 
ATARIPA CALL 1-717-322-7700 lndua GT .. .... . . . . . . 205.95 

ZENITH 
122 A... ... . ... . .. . . . 82.95 

1050 .... . . . . ...... . 164.95 
Happy 1050 .......... 335.95 - PA Residents FREE Shipping ­

123 G . 75.95 
AMDEK 

Happy Enhancer . .... .. 160.95 300 G . . ...... . .. .... . 119.00 

PRINTERS 

EPSON 
L..X 80 . . . .. . . . .... .. . . 239 .00 
FX BO . . . .... 339.00 
JX BO. . ... . 479.00 
RX 100 .. . . . . 359.00 

COMMODORE INTERFACES 
MPS 801 · · · · · · · · l 65.95 850 (Atari) ... . ........ lOB.95 
B02 · · · · · · · · · · · · · · 199 ·95 UPrinVport ... . . . ...... 49.95 
B03 · · · · · · · · · · 165 · 95 UPrlnt/16k Buffer . . .. 69.95 
DPS 1101 · · · · · · · · · · · 295·95 UPrinV64k Buffer . . .. .. B9.95 
STAR MICRONICS Cardco G .............. 39.95 
SG 10 .. .. . . . .... • .. . 214.00 G·Wlt .. . .. .. .. •. . • . . . . 48.95 
SG 15 . . ....... . 379.00 AppleDumpllngGX.. •59.95 
SD 1O. . ... 345.00 1-.;,;;.;;;.o,_,.;....,;;..___-t 

MSD Dual .. .... .. . . . 459.00 

C·64 
lndua GT •.... . . .•. . . 229 .00 
1541 ... . . ... . . .• ..... 195.00 
1571 . . . . . . . . . . . 249.95 
1572 .. . ..... . 375.95 

MODEMS 

300 A ... . . ... ..... . . 129.00 
Color 300 .. . ... . .... 229.00 
Color 500 ..... ... ... . 339.00 
Color 600 ..... .. ... .. 399.00 
Color 700 ........ ... . 469.00 
Color 71 O . . . . . .. 539.00 
310A ...... . . . ...... . 145.00 
ATARI 
XC 141 ........... . . .. 199.95 

FX 100 . . 489.00 
LO 1500 . . . . 995.00 

ATARI 
XTM 201 Non·l mpacl 

Dot Mat rix .. . ... .. 99.95 
XTC 20 1 Color Non· 

Impact Mal rix . . . ... 109.95 

SD 15 .. . .. .. 450.00 
SR 10 4B5 00 

C·l 650 .. . . . . 54 .95 
PRINTER PAPER C· l 670 30011200 . ... 185.95 

SR 15 585.00 
Powertype... 307.00 
LEO END 
1380 ..... . . . . . . . .... 289 .00 
1385 .. . . ... . ........ 305 .00 

2500 Sheeta MPP 1064 .. ... . ... .... 54.95 
Lazor Edge ..•. . .. . . 24.95 Tele Learn ing . .... .. . . . 39.95 

1000 Shls Lazor. ..... . 14.95 Hayes 300 .... . ...... 149.95 
500 Shts Lazor ........ 9.95 Hayes 1200 .. .. ... ... 385.95 

Color Paper Mitey Mo ... .. ...... . .. 59.95 

SM 124 .. .. .. . . 135.95 
SC 1224 . . . . .. . . . . ... 335.95 
TEKNIKA 
MJ· 10 . . . .. 185.95 
MJ·22 RGB .......... 269.95 
SAKATA 
SC·100.. ... . ... . 179.00 

XDM 121 Da isy 
Wheel. . . . . . . . . . 209 95 

1080 ... . . . 229.00 
B80 ... ... . ....•. .. ... 199.00 

Assorted Pastel a Westridge . . . .. .. .. .. 59.95 
2500 Shls Lazor.... . .. 42.95 Compuserve ..... . ... 19.95 COMMODORE 
1000 Shls Lazor . . 23.95 Micro Slufler .......... 9 5.95 C· l 702 ..... . .. 185.95 

XMM BOl Dot Matrix 
lmpac l. 169 95 

STC 504 Color Non· 

CITIZEN ••5;.;00;;.;,.S;,;h_;t,;,s_;L_;a,;,zo;.r•.•··•· •··•· •· 1•4•. 9•5-4~M,;;P,.;P..;,1000-liEli.... ...... ........ ... 6•91o.m9•51 C·l 90 2 RGB . . . 259.95 
MSP 10 . 305.00 ...C··­19iii0iloli.i.,;,· ;,;· .... ;,;· ·. ·.;·,;,· ......loliii2iii9il.9"'5"
MSP 15 .. 450.00 SOFTWARE DISKETTES

lmpacl. . 139.95 
STD 12 1 Daisy MSP 20 .. . . . . 450.00 Print Shop . .. .. . . . . 28.95 SKC COMPUTERS 

COMMODOREWh eel .. . . 219.95 MSP 25 .. .. ..•• . ... . 575.00 Graphics Library I. . . 17.50 SS/ DD ... . 
CARDCO Graphics Library II ... 17.50 OS/ DD. . . 

...... 10.95 
. .. 14.95 C·64.... . 139.95SMM 801 Dot Malri x 

lmpacl. 279.95 LO 1 ... 365.00 BONUS 
LO 3 . . .. . . ..... . . ... . 209.00 

C·12B . . ... . .. 275.95 
ATARI 

' 

B4 ...... . . . ...... 640.95 
192 ... .. .... .• ..... . . 349.95 

1092 . .. 3B5.00 $279.00 
1093 .... .. 42500 

MAXELL 
MO 1 .. .... 15.95 

& More ... . . ... . . ... 749.00 
520 ST Color RGB 

SS/ DD · · · 
1090 ....... . . . 1B7.oo VIDEO CASSETTE os100 

.... 9.50 
... 13.50 

BOO XL . . . . .... .. B9.95 
Okimate 10 .. 179.95 
182 . ......... .. .. ... . 219.95 1091 .. . . .. . . . . .. .... 237 .oo RECORDER 

MD 2 ... 20.95 

130 XE .... .. . ... . 139.95 
520 ST Monochrome 

& More . . . .. B70.00 

1f!ff ~~~I~:r!I~~ ~y~~M~ ?J[ 
• PRESENTED BY PROFESSOR JONES • 

GLD. Thoroughbred " Gold" Ed ition '" -Jf'f{
A Fu11"' l!iiltlJ'~ trorO!JQrtbre<J M\li'ysts dtsql!'d fOt t~ PfO essional and 
!he setious llOYlCe $159.95 compiele 

EGLD . Enhanced " Gold " Edition '" 
Gold · Editon ·1t1tn comolete Master Senor "' ~em integrated 0010 tne same 

IBM™ 
APPLE™ 

OKI DATA PANASONIC 

193 . . .. . 525.95 3151 ....... . .••...... 455.00 

Program Your Own EPROMS 
..... VIC 20 
..... c 64 $99.50 
PLUGS INTO USER PORT 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

- ­Promenade 
MOOf'L Cl......

• 51(t."'• 
Ir--] 

l1l!Jo ~ orcoram wt1 uJnSter d r-qses and scOr?s 10 tile btt J.iMysis 

v. .t a sini;e •t)'Slr°"t ·· (~aster ~UJr "' mctuoed) $199.95 com~ele 

GLTD . Limited "Gold""' 
Enables Proleuton1I H1natnpper1 10 assqn spec16c values ro 1ne raonc Vill· 
1~bles ··1ney' teel are !rntl()rtant Crrne proervn Yl'tlgfll thlse<l on a DlftlCl.dar 
ua.c.- a.id ltne !~tit 11 ror mulmum 'II.in oerttnta9' TM prOQrim tS oesigned 
ror ·ease of us! · The user neeos no progr1mmlng uperltnee:. 

(co11ans lmeQl'iil'<l Btr.:or·..) $299.95 um~ete 

~~ 
GD. Gold Dog Analysis ' " -;- ~ 
rne OtlLY'· i:>rolessionar qreytiouno analysis avai!aole 1ha1 evaluatts ALL 
rn.a!ll"' S149.95 w/'11"1'"'° Senor $199.95 

L1m1ted Version S299.95 

MHH . Master Harness 

Handicapper '" ~ 

Pro•essionat sottware Cl!Sll)'led to prOV10e a tnoroogn analysis of all troner and 
pacer races 11'1 North Ameuca and Ganaaa $159.95 comtlleie 

$199.95 wnrtto;ra!ed Senor L"'"'" $299.95 
Professor Pix Football '" 
Com<>e:• ST ATISllt:.\l /.JIJJ. \'SIS Oil O•a a.,. -...v !les>Qnalea . Pf'"'"" 
Qames 10 1>e eva!Jateo Sia ue.il Series S99 .95 

w ' "'·LIXS Power R•ltnOS $149.95 
NBA. Basketball '" NBA $99.95 wlco11'Q< $129.95 

wlpowtr raimos $149.95 
LOT. Lottery Analysis 1• 

Sta!rs!ical comcanson prcoram desionta to O!tet1 sub11! panerns m ..,,oon·io 
numbers and C11gi1s Lottery (3.J alQit) $79.95 

w/Lono (Max. 99 01g11) S99.95 

PC·3 Portable Compuler (4k) .,, ctc>c.ot rnoroo111oreo. Grey. 
nouna cw Trotter"' $249.95 (Induces JX11Jble com~1er and praoram) 

M·100 Portable (24k) •ittoceot~.,. Gl'lmm. o-Trater. 
$649.95 flrciudes portable comoutet ond progrm .) 

BROCHURE AVAILABLE 


TRS-80™ 

CPM™ 


COMMODORE™ 


Prof. Jones 
1940 W. State St. 
Boise, ID 83702 

48 HR. FREE 
SHIPPING 

a CALL 
208-342-6939 

TER I.IS FREE SHIPPI JG Al l 
SOFWIARE Add 56 00 nard 
ware/ 56 00 C0 0 I UPS Blue 
S6 00 I Out al Country S9 00 I 
10 Residen1s 4% 13 weeks per · 
sonaJcheckS I Casn pnce only 
add l l'o Vrsa MC I Pnm SUD· 
1ec1 10 cnan9e 

• Read or Program. One byte or 
32K bytes! 


OR Use like a disk drive. LOAD,
Q) 
SAVE, GET, INPUT, PRINT, CMD,

'O OPEN, CLOSE-EPROM FILES! 

c 
(U 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.

Q) Works with most ML Monitors too. 

E
• Make Auto-Start Cartridges of your programs. 


e 

• 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!a. • 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 462732P 271 28 5133 X2816A· 
25 1s 2132 2564 212ss 5143 52a13· 
211s 21c32 2764 68764 2a15· •so1 sp·
27C 16 2732A 27C64 68766 281 6" 

Call Toll Free: 800-421-7731 
In Cal ifornia : 800-421-7748 

.-n JASON-RANHEIM 
~ 580 Parrott St.. San Jose, CA 95112 

http:ctc>c.ot
http:ua.c.-a.id


presenting ... CAPTURE™ 
A NEW WAY TO UNLOCK THE POWER OF YOUR C64 OR C128* 

• CAPTURE 	IS A CARTRIDGE THAT PLUGS INTO YOUR COMPUTER'S EXPANSION PORT. 

• 	 CAPTURE DOES NOTHING - UNTIL YOU PRESS ITS CAPTURE BUTTON. UNTIL THEN, A 
RUNNING PROGRAM CANNOT DETECT ITS PRESENCE. 

• CAPTURE THEN TAKES CONTROL - NO IFS, ANDS OR BUTS-AND PRESENTS A MENU. 

• 	 CAPTURE WILL NEATLY SAVE EVERYTHING IN YOUR COMPUTER TO YOUR 1541 OR 
COMPATIBLE DISK DRIVE - ALL 64K OF RAM , CPU, VIC AND SID CHIP 
REGISTERS - EVERYTHING. IN EASY TO VIEW CHUNKS. 

• 	 CAPTURE WILL, IF YOU WANT, PRE-CONFIGURE YOUR COMPUTER 'S RAM SO THAT 
ONLY MEMORY AL TEAED BY YOUR PROGRAM NEED BE SAVED. 

• 	 CAPTURE WILL WRITE A BOOT ON YOUR DISK SO YOU CAN RELOAD AND BEGIN 
EXECUTION RIGHT WHERE YOU LEFT OFF. 

• CAPTURE DOES ALL THIS AT A COST OF JUST $39.95 

BUT HERE'S THE BEST PART 
• 	 CAPTURE WILL MAKE AN AUTO-START CARTRIDGE OF YOUR PROGRAM. IT'S EASY! 

JUST FOLLOW THE DIRECTIONS ON THE SCREEN. NOW PLUG IN YOUR 
CARTRIDGE AND TURN ON YOUR COMPUTER. IN LESS THAN TWO SECONDS 
YOUR PROGRAM BEGINS AGAIN AT PRECISELY THE POINT WHERE YOU 
CAPTURE'D IT. MAGIC! 

BESIDES CAPTURE, YOU NEED A promenade C1 AND A SUPPLY OF CPR3 
CARTRIDGE KITS. 

ORDERING INFORMATION 
• CAPTURE CARTRIDGE - COMPLETE WITH INSTRUCTIONS . . . .. . . . ......... .. . $ 39.95 · 


• promenade C1 - EPROM PROGRAMMER WITH DISK SOFTWARE ...... .. ..... 99.50 

• CPR3 CARTRIDGE KIT - PC BOARD, CASE AND 3 EPROMS .. , ... . ........ . . .. ... . 29.95 


• DR-EPROM ERASER, TWO AT A TIME, 3 TO 10 MINUTES .. .. .. ........ .. .. .... .. . 34.95 


• STARTER SET - CAPTURE, promenade C1 AND 1 CPR3 ... ... .. .............. 149.95 


• DELUXE SET - CAPTURE, promenade C1' DR AND 2 CPR's ....... .. .. . ...... 199.95 


SHIPPING AND HANDLING - USA: UPS SURFACE $3.00 

BLUE LABEL $5.00 NEXT DAY AIR $13.00 


CANADA: AIR MAIL $7.00 OTHER FOREIGN AIR $12.00 


CALIFORNIA RESIDENTS ADD APPLICABLE SALES TAX 

COD ORDERS, USA ONLY, ADD $3 .00 


C64 AND C128 TM COMMODORE ELECTRONICS, LTD. *WHEN OPERATING IN 64 MODE 

TECHNICAL SUPPORT AND 408-287-0259TO ORDER: TOLL FREE 800-421-7731 
FROM OUTSIDE THE US: 408-287-0264FROM CALIFORNIA 800-421-7748 

JASON-RANHEIMI 580 PARROT STREET VISA' ~ s 
__ .__!,SAN JOSE, CA USA 95112 • 



----------

tliilr:fMUSIC r·--------.,l!!IDdl~ WORlD 1 FREE CATALOG! I 
23 PARK ROW, NEW YORK, N .Y. 10038 I Features Precision Tools and I1"1 ... fk IORl'I . AL..4511.."' MEMOREX

10L~.~~~~ 800•221•8180 ~ .~;~/o~96U: I Equipment for Computers I

RlllBLE DISCS 
I I 

WE Will NOT BE UNDER­ I I
SOLDfl Call Free (800)235-4137 
for prices and information. Dealer I I 
inquiries invited and C.O.D.'s I I 
accepted 

I I 
I IJensen's new catalog features hard-to-
I Ifind precision tools, tool kits , too l cases, 


test equipment and computer acces­
1 series used by sophisticated hobbyists, I 


scientists, engineers, laboratories and

I Igovernment agencies. Call or wri te for 

your free copy today. 

I IJENSEN I7815S.46thStreet 
Phoenix, f\l. 85040 II• TOOLS INC. (602) 968-6231 .I 

maxell DISKS 
LIFETIME WARRANTY 

TIRED OF WAITING 

FOR SERVICE AND PRICE? 


9 out of 10 SURVEYED 

DISK BUYERS PREFERRED 


QUALITY MEDIA Because we buy 
LIFETIME REPLACE in huge volume to NORTH HILLSGUARANTEE supply sottware 

HUB RINGS,TYV.EPS. manufacturers. our #1 IN SERVICE AND PRICE 
WRITE PROTECTS prices can·t be beat. 1-800-328-3472 

SO + 250+ 500+ 1000 + 

5 25" SSDD 100 90 85 eo 75 
s 25·DSDD I 15 I 05 I 00 95 85 Formatted and hard sectored d isks 

PC FORMATIED 1.45 1 35 1.25 1 15 1.10 in stock- Dealer inquiries invited . 
3 5· 1 D (For Mac) 2 70 260 2 45 CALL CALL 
3 5" 20 (For HP) 350 3 25 3 15 CALL CALL COD, VISA, MASTERCARD 

All orders shipped within 24 h rs . .a._. BLACKSHIP 
~ COMPUTER SUPPLY ft~ N-( 

PO Box 883362 • San Francisco.CA 94188 

Inquiries + No.Cal. orders 415-550-0512 
 NORTH HILLS CORP. 

So. Cal. orders 800-235-6647x31 INTERNATIONAL 
USA orders 800-431-6249 3564 Rolling View Dr. 

Add S3 00 shipping and handhng White Bear Lake, MN. 551lO 
(CA res•dents add 6 5% sales lilx) VISA/MC/COD MN. call collect- 61 2-770-0485 

3M Diskettes 

Lifetime Warranty 

TIRED OF WAITING 


FOR SERVICE AND PRICE? 

=~OM_::::r::or.::".a'':i:~'::"~,~~~-~ 9 out of 10 SURVEYED 

...Jfll IJl'll f H 01""_,,, "'°tfD 

DISK BUYERS PREFERRED 

( cco mmodora 
"£'11 r1s 

11BK PERSCNAL COMPtlrER 

.mi 
Call fO< Price 

San Luis Obispo. CA 
9340 1 In Cal. call 
(800)592-5935 or 

& t IBJ,.'1lli'1D 8o5)543-1031 

I 23 PARK ROW, DEPT. C10, NYC, NY 10038 

: M~ --------------
1 ADDRESS: -- - - - - - - -- - - - I 
I CITY: -- - - - - STATE: ZIP: I 
'------~::,-:,;~ ~u~~~:'~;·~~;~o~;:~---~-"' 

NORTH HILLS 

#1 IN SERVICE AND PRICE 


1-800-328-3472 


Formatted and hard sectored disks 

in stock-Dealer inquiries invited. 


COD, VISA, MASTERCARD 

All ord ers shipped within 24 hrs. 


fa~ N-( 

NORTH HILLS CORP. 

INTERNATIONAL 


3564 Rolling View Dr. 

White Bear Lake, MN. 55110 


MN. ca ll collect-612-770-0485 


Solw your dloc ~buy lOO'Jf. IWf.ce 
tMal [)y9an ....._ AD onlen ohlpped 

from 1tod<. within 24 hourL C.U loll FREE 
(800) 235-4137 for price8 and Information. 
Via. and MMln Card aocepeed. AD ordaw 
oa>t poetllge paid. 

100 Foothill Blvd 
San Lu is Obispo. CA 
9340 1 (In Cal call 
(805) 543-1037 ) 

http:Francisco.CA


LEARN 

PROGRAMMING 


MASTER COMPUTERS 
IN YOUR OWN HOME 

Now you can wroe pcograms and get a 
CM"l)Jler to oo IJSI wna1 )00 w.ri1 r.e1 the 
most OU1 ol any corr()U1er. ;ol(l avoid Niv1119 
10 pay the high pnce ol pre .packaged 
sdlware. 

LEARN AT YOUR OWN PACE 
IN YOUR SPARE TIME 

1"r ~t study progr.im allows )00 
to learn at>out corr()U1eB. operatlOOS. apoi» 
C'.a llOflS iVld prograTmmg 1n ~ spare time, 
at horre CW nstn.ctOtS proV1de )00 wrth 
one-on-one cooosel1ng. 

LEARN EVEN BEFORE YOU DECIDE ON A COMPUTER 

:VerytlillJ is explainOO in sinple liP,Juage. You winenjoy leamirt,t to 
.ise a CXJl1lU!er - EVEN F YOJ inn fJNN M Lean to progran on 
nt per;oral WTI\Xl!er. IBM, APPlE. cn.1MOCffiE, TRS. all more. 

BE YOUR OWN COMPUTER EXPERT 

'n!lr1111lflin!l ls 1111 bat way ID l11nt bl usa computer&. atld wa can 
thow you 1111 but-an~ m0$f economical - way ID Ima in11ra111111lngt 
5end today for your free infonmation package. No obligation. No 
"81esman will call. 

halix CENTER FOR COMPUTER EDUCATION 

INSTITUTE 1543 w Olyn>O<: =226 LO> Angel"' CA 90015 38?• 

-----------------1 
HALIX INSTI u E CE TEA FOR COMPU TER EDUCATION DEPT 6 1 A I 
1543 \V OLYMPIC =226 LOS ANGELES CA 90015·38 4 I 

YES Send me nform.1tJ00 l'lCM' 1can IOOrn atOJ1 cc::moJfcr!t iYXl ore>- J 

l7onYTW'9 ., """'' I 
N""" - -----------ft{}e ___ j 

I 
Ad<lress - --------------- , 

C<ly Slalelo j 

-----------------~ 

COMPUTE! 
Subscriber Services 
Please help us serve you better. If you 
need to contact us for any of the 
reasons listed below. write to us at : 

COMPUTE! Magazine 
P.O. Box 10955 
Des Moines. IA 50950 

or call the Toll Free number listed below. 

Change Of Address. Please allow us 
6-8 weeks to effect the change; send 
your current mailing label along with 
your new address. 

Renewal. Should you wish to renew your 
COMPUTE! subscription before we 
remind you to. send your current mailing 
label with payment or charge number 
or coll the Toll Free number listed below. 

New Subscription.A one yeor(l 2 month) 
US subscription to COMPUTE! is $24.00 (2 
years. $45.00; 3 years. $65.00. For sub­
scription rates outside the US. see staff 
page). Send us your name and address 
or coll the Toll Free number listed below. 

Delivery Problems. If you receive dupli­
cate issues of COMPUTE!. if you experi ­
ence late delivery or if you hove prob­
lems with your subscription. please coll 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 

Millions sold 
at regular prices . and 
STILL being sold at regular prices! 
Sorry, we're NOT permitted to print the brand name. 
But if you phone us, all details can be divulged. 

Phone Toll-Free: 1-800-328-0609 
PLENTY OF SOFTWARE AVAILABLEIThousa nds upon thousands of pro· 
grams are available for it fr om computer stores across the nation. 

FOR BUSINESS! This is an ideal entry level business computer. Use the 
computer for word processing. data base. accounts payable/receiv­
able. general ledger. payroll. inventory. tax accounting. spreadsheets. 
mailing lists .. . and much. MUCH more! 

FOR EOUCATIONI Perfect for everyone from Ph.D. candidates to pre­
school youngsters. A vast number of programs are available to 
challenge and educate the mind. 

FOR HOME! Use for analysis of personal investments. income tax plan­
ning. storage of recipes and household data. And of course. there are 
hundreds of exci ting . fast-paced arcade games available1 

Units sold SINGLY or 
in any combinaUon 
you desire. 

Original 
list 

Price 

YOUR 
COST 

64K COMPUTER 
Item H-62 2-63553 ­ 00 

s200.oo see 
DISK DRIVE 
Item H-622 ·63553 -01 

5269.00 $148 
PRINTER 
Item H-622 -63831 -00 

5200.00 s11e 
We reserve the 
right lo limit TOTALquantity pur· 
chases. 

5669.00 $365 

COMPUTER 
64K RAM . 20K ROM standard 
(includes operating systems and 
BASIC interpre ter) . Text char· 
acters . High resolution graph · 
ics. 320 x 200 pixels . Music syn· 
thesizer produces 3 indepen· 
dent voices. each with a range 
of 9 octaves. 
Typewriter keyboard with 66 
keys for upper and lower case 
le tters. numerals, symbols, ro· 
verse characters . 2 cursor con · 
trol keys. 4 function keys, pro ­
grammable to 8 . Input/ output 
por1s for user, serial. ROM car· 
tr idge. 2 joystick/ paddles. vi· 
deo. cassette dr ive in terface. 16 
background. border, character 
colors . 

DISK DRIVE 
Intelligent. high-speed. Exter ­
nal 5 1.4" floppy d iskette recor ­
de r. 2K RAM . 16K ROM . Maxi· 
mum storage of 170K format­
ted data; 35 tracks. Uses single 
sided. single dens ity disk . Serial 
intorface. Second serial port for 
chaining second drive or printer. 
D at a trans fer rate of 400 bytes 
per second . 

DOT MATRIX 
PRINTER 
Bi-direct iona l 6x7 dot matrix 
impact printer. 60 characters 
per second. Has upper and low ­
er case le tters, numerals and 
symbols . All PET graphic char · 
ac'tors . Standard friction feed. 
M a>1imum of 80 columns width. 
dot addressable . CBM ASCII 
characte r codes. Original plus 
ma"imum of two copies. Paper 
width : 4 .5 " to 8 .5 " . Size: 13" W 
x 8 " 0 x J 'A " H . Weight: 6 Y2 lbs . 
Power requirements: 120 volts 
AC . 60 Hz . 

Factory Reconditioned 

With Factory Warranty. 


•N OTE : If you do not have a monitor. you can uso 
your TV as a display unit. The computer comes 

0 0 
--•-'r_e•_d_·{_t_o_b_e _h_o_o_ke_d_u_p_t__Y__u_r_Tv_. --- ­

~~·~~tu~:·: ~~:.t~~p-hon~e. .7daysa w eek -=-~ ~ 

Toll-Free: 1-800-328-0609 
Your check is welcome! 

No delays in orders paid by check . 


~----------------C .O .M.B. CO.I.!! ltom H-622 
I 14605 28 th Ave . N./Minneapo lis. MN 55441 .3397 
I Send the following items: flndicate quantity of each): 

I _ 64K Computorfs ) Item H-622·635 53-00 a t S99 each plus 
sa eoch for shipping. handling. 

I _Qisk Orive(sl Item H-622-6.3553 ·01 at 5 148 each plus 

I -~~n~~~~,'~:0~~i~t~2~:~g~~~Oo at s119 each plus s7 
I each f o r shipping , handl ing . 

!Minnesota reside nts add 6 % sales tu . Allow 3 ·4 weeks for 
I delivery. Sorry. no C.0 .0 . orders.) 
I O My check or money order is enclosed. INo delays in proc· 

eS5ing orders paid by check. thanks to TeleCheck.I 
I Charge: D MasterCard ~ 0 VISA D Am . Ex. D Diners Club 

I Acct . No. Exp . -- ­
I PLEASE PAINT CLEARLY 

Namo ---------------~ 
I Add•OIS --------------- ­

' City ---- ------------­
1 State----------- ZIP---­

Authorized Liquidator Phone-------------- ­

C.O.M.B. co.@ 
14605 28TH AVENUE NORTH 


MINNEAPOLIS, MINNESOTA 55441 -3397 
 Sign here 

http:progr.im


Classified 

COMPUTE! Classified is a low-cost way to tell over 350,000 
microcomputer owners about your product or service. 
Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital 

letters at no charge. Add $15 per lin e for boldface words, or 550 for the entire ad set 
in boldface (any number of lines.) 

Terms: Prepayment is requi red. Check, mon ey order, American Express, Visa, or 
MasterCard is accepted. Make checks payable to COMP UT E! Publications. 

Form: Ads are subj ect to publisher's approval and must be either typed or legibly 
printed . One line equals 40 letters and spaces between words . Please underline 
words to be set in boldface. 

General Information: Advertisers using post office box numbers in th eir ads must 
supply permanent add ress and telephone numbers. Orders will not be acknowl­
edged. Ad wi ll appear in next avai lable issue after receipt. 

Closing: 10th of the third month preceding cover date (e.g. , June issue closes March 
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!, 
P.O . Box 5406, Greensboro, C 27403. To place an ad by phone, call Harry Bla ir at 
(919) 275-9809. 

Notice: 	COMPUTE! Publications cannot be responsible for offers o r claims of 
advertisers, but will attempt to screen out misleading or ques tionable copy. 

SOFTWARE 

Mailing Label/Address File Program-
for IBM PC and compatibles. Creates, updates, 
alphabetizes. Prin t opt ions include by zip 
or city. Prints up to 4 across or continuous 
form index cards with phone=. $19.95 
plus $2 s/ h. TX residents add $ J.22 tax. 

D & L Software, 4636 Ringgold , Plano, TX 75075 

(214) 867-5695 


JDC Workstation-Word processor, typing service 

billing, & form letters all in one. Coded in 

ACTION! for easy customizing. Works with all 

48K Ataris. Machine & ACTIO listing & 

manuals on Disks $100. JDC Software, P.O. Box 

941 , Bryte, CA 95605 


COMMODORE OWNERS. Now create your own 

games, graphics end music in minutes 

instead of hours . Preprogrammed so 

everything is fast & easy. Create a 

game. Write a song. Sell it! Send 

$29.95 to: FreeSpirit, 5836 S. Mozart, 

Chicago, IL 60629. (312) 476-3640 


ATARI 800/XL/XE: Complete business program. 
Al l accounting, forms, mail, point of sale, word 
processing. etc. 000 + records/ disk. Demo disk 
53. MICROM!SER, 1635-A Holden Ave., 

Orlando, FL 32809 


Tl-99/4A NEW STATES AND CAPITALS GAME 

Hi -Res map of USA. Send S12 for cass. or 5 l for 

more info to: TRINITY SYSTEMS, 1022 

Grandview, Pitt burgh, PA 15237 


SPORTS POOL runs your football pool for 

the office or fri ends the fast & easy way. 

Handles all pool requirements for any 

sport and can be easily custom tailored . 

C64 disk $29.95, IBM:Pc $39.95 plus 52 s.h. 

Bancom Systems, Inc., P.O. Box 1783, 

Dept. A2, Kankakee, IL 60901 


POSTMASTER! Fin all y, a simple, efficient 

mailing lis t program for C64 or CI28. 

Print mailing !ables. File up to 1600 on 

a single disk . Throw away your roladex! 

Sort , recall by name, z.ip, phone, etc. 

Send $19.95 to: FreeSpirit Software, 

5836 S. Mozart, Chicago, IL 60629 


The "Eight Puzzle," an A.I. program that tests 

your skills against the computer or another 

player, $10. E.C. 6287 Wall Triana Hwy.. 

Madison, AL 35758, (205) 837-3 158. 
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APPLE II SERIES, COMMODORE 64, Tl -99/4A 

Discount Entertainment Software. Free Catalog. 

Newest Tit les. The Adventure Store, P.O. Box 

320, Roscoe, IL 61073-0320 


HARDWARE 
Trade in your used Commodore or Atari on a 

brand new C-128 or Atari ST. Th is offer may not 

be available through retail outlets. Brochure 

Sl.50 and SASE. NEW WEST TECHNOLOGY, 

4B Monroe Pkwy .. Box 200, Ste. 134. 

Lake Oswego. OR 97034 


MISCELLANEOUS 
DISK SALE! SS/ DD 35-trk for Apple w/sleeve & 
label -10/ 57.20, bulk-100/ $64. Sta ndard SS/ DD 
w/sleeve, label -10/ $8.20, bulk-100/$74. DS/ DD 
w/sleeve & label-10/ $9.10, bu lk-100/ 583 . 
PREMIUM QUALITY, LIFETIME W TY! 
Money-back sa tisfaction guarantee! Min. order 
$15. Send check or MC/ V/ AE + $3 p+ h, $2 if 
C.O.D. UNITECH, 20 Hurley St. , Cambridge, 

MA 02141 (800) 343-04 72, in Mass. 

(617) 864-83 24 


EARN MONEY, PA RT OR FULL Tl~1E, AT 
HOME with your computer. 50 page manual 
with forms. Money back guarantee, $9.95, 
JV Tech, P.O. Box 563, Ludington, \11 -19431 

Online Usage: Do you have a message to share 

with other computer users (50,000)? Weekly rate: 

$4.50/ line. State Category, Title (32 char.), 

message (38 char./line, max. 60 lines). Send 

check and copy to: E. YEE, FDR Sta ., P.O. Bo' 

7729, Y, Y 10150 


TI-99/ 4A Software/Hardware barga in. Hard-to­

find items. Huge selection . Fast service. Free 

catalog. D.E.C., Box 690, Hicksville, NY 11 80 1 


FREE TO C64 AND 99/ 4A USERS! Brochure of 

new game and educa tional software. Send SASE 

to: Exelon Softwa re, 20910 7th PI. So. , Seattle, 

WA 9 148 


IS YO UR ORIG! AL SOFTWARE GOOD 
enough to sell? We can find a publisher for you! 
International Software Agents, In c., 76 Milbank 
Ave ., Greenwich, CT 06830 

Maxell MDI, 51.39 - MD2. S 1.99. D\'san 

104/ ID, $1.79 - 104/ 2D, 52.39. Shipping 53.75 . 

Also Verbatim, IBM, 3M, BASF. TAPE WORLD, 

220 Spring St., Bu tler, PA 16001, 

1-8009-245-6000, Visa, ~IC. 


Advertisers 

Index-

Reader Servlce Number/ Advertiser Page 

102 Aboc us Software ......... . .. 41 

103 American PEOPLE/LINK . . . . . . . . 39 


Apple Computer. Inc . . ... . . IFC. 1 

Atori Corp. . . . ........... 20- 21 


104 Basix . . . . . . . . . . . . . . . . . . 35 

105 Basix ... . .. . . . .... ...... .. ' 40 


Batteries Inc luded . . . . . . . . . . . 15 

106 Bloc kship Computer Supply . . 126 

107 Cardco. Inc. . . . . .. . .. IBC 


CBS Software . ..•. . .... _ . . . . 58 

108 Comark. Inc............ _ . .. . 63 


c.o .M.B. Co. . . . . . . . . 121 

C .O .M.B. Co. . ......... _ ... 12 7 

Commodore . . .............. BC 


109 CompuServe . . . . . . . . . . . . . . . 11 

Compu!Ability ............. 11 9 


110 Computer Book Club . . . 113 

Computer Centers of 
America . . . . . . . . . . . . . . . . 44- 45 


111 Com puter Direct ......... . .. 73 

112 Computer Ma ll Order . . . . . . 50-51 

113 Comspec Communica tions. Inc . 75 

114 Davidson & Associa es. Inc. . . . . 89 


Disk World! , Inc . . .... . 120 

Disk World l. Inc . . . . . . . . . 122-123 


115 Ele k -Tek . Inc . . . . . . . . . . . 74 

116 EPYx .......... ............ 29 

117 EPYx ........ ' ....... 31 


The Fa mily Software Spectacular 14 

Halix Institute . . . . . . . . . . . . . . 127 


118 Infoc o m ..........• ... .. .. 2-3 

lnmac .. . ....... . .... .. . . .. 69 


119 J & R Music World . . . . . . . . . . . 126 

120 Jason-Ranheim ......... _ . . . 124 

121 Jason-Ranheim .... _ . . . . . . . . 125 

122 Jensen Tools, Inc . . . . . . . 126 


Lyeo Computer . . . . . . . . . . 60-61 

Mie r o World Computers. Inc ... 116 

North Hills Corp... . .. .... . .. 126 

North Hills Corp . . . . . . . . . . . . . 126 

NRI Schools . . . . . . . . . . . . . . . . 77 


123 Pacifie Exc hanges . . . . . . . . . 126 

123 Pacifie Exchanges . . . . . . . . . . 126 

124 Professiona l Handicapping 


Systems ............... . .. . 124 

125 Protecto . . . . . . . . . . 70-72 


Spinnaker Software C o rp . . . 12- 13 

126 Starpoint Software . . . . . . . . . . . 63 

127 Starpoint Software ... . . ... . .. 47 

128 Stra teglc Simulations. Inc . . . . . 25 

129 sublOGIC Corporation . . . . . . . . . 7 


Time-Life Books . . . . . . . . . . . 16-1 7 

130 Timeworks. Inc.. .. ......... .. . 4 

131 White House Computer . . . . . . 124 


The Wholesale Outlet . . . . . . . . d3 

COMPUTE! Books' New Fall 

Releases ... ... .. . ... . . ..... 19 


COMPUTE!'s Apple Applications 

Speclal ........... . . ....... 49 


COMPUTEl's Commodore 64 Games 

Book ' ... . . . ........ . ...... 43 


COMPUTEl's Second book of Apple 

and 
MacOffice .... .. . . . ..... 9 


COMPU 
TE!'s Subscription .... . ... 33 

COMPUTEl's VIC-20 Collection ... 27 


http:label-10/$9.10
http:10/$8.20
http:label-10/57.20


COMPUTE! 

Holiday Savings .. . 

32°/o off the cover price! 

The magazine for Personal, Home, 
Educational and Recreational Computing. 

SPECIAL SAVINGS 
0 	Send me l year (12 monthly issues) forjust 524­

32% off the cover price 

0 Bill me 0 Payment enclosed 
NAME 

ADDRESS 

CITY/STATE/ZIP 

Please indicate make and model of computer you use: 
APPLE D 01 ATARI D 02 64 D OJ VIC 20 D ()4 IBM DOS 
OTHER .,. 
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D COMPUTE!'s Apple Applications D Companion Disk to COMPUTE!'s 
Special, Volume 2 $3.95 Apple Applications Special, 
(In U.S. add $1 .00 shipping and handling Volume 2 $16.95 
charges; outside U.S. add $2.00) (Add $2.00 shipping and ha ndling charges) 

To order, send In this card with your payment or call toll-free 800- 334-0868. 
ALL ORDERS MUST BE PREPAID IN U.S. FUNDS. 
D Payment enclosed (check or money order). 
Charge : D Visa D MasterCard D American Express 

Account No . _ ______ _ _____ Exp . Date ____,__ _ _ 
(Required)Signature____ ___ _ ____ _____________ _ 

Name___________________________ 

Address ___________________________ 

City___ _ ________ State___ Zip _ _ _ ____ _ 
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COMPUTE!'s 
FREE Reader Information Service 

Use these cards to request FREE information about the products ad­
vertised in this issue. Clearly print or type your full name and address. 
Only one card should be used per person. Circle the numbers that 
correspond to the key number appearing in the advertisers index. 

Send in the card and the advertisers will receive your inquiry. Al­
though every effort is made to insure that only advertisers wishing to 
provide product information have reader service numbers, COMPUTE! 
cannot be responsible if advertisers do not provide literature to 
readers. 

Please use these cards only for subscribing or for requesting product 
information. Editorial and customer 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 COMPUTEl's Reader Infor­
mation Service. Do not end with payment In any form. 
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276 
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US Order Line 

800-33A-0868 
01 D Apple 02 D A tori 03 D Commodore 64 In NC call 919-275-9I09 

O<I D VIC-20 os D IBM 06 D Tl-99/ 4A 

w D Other______ D Don't yet have one. 


(Readers outside of the US, pleciseD $24.00 One Year US Subscription 
see our foreign readers subscriptionD $45.00 Two Year US Subscription 
card or inquire for rates) . 

Name 

Address 

City State Zip 

D Payment Enclosed D Bill me 
Charge my: o VISA D MasterCard D American Express 
Account No. Expires I 
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ememory. 

INTRODUCING THE COMMODORE 128~M 

It's here. And it's going to make a lot of 
Commodore 64 •v owners very happy. 
A personal computer with a 128K 
memory and 80-column capability 
that's still compatible with all the 
peripherals and over 3,000 programs 
designed for the Commodore 64. 

In-fact, the new 128 is almost like 
getting three computers in one. That's 
because it can run as a 64, a ·128 and 
in a CP/ M® mode. Or it can even be 
expanded to a full 512K memory. 
And that's about as "personalized" 
as a personal computer can get. 
It's intelligence that can match your 

own versatility. And then . even take it 
to a higher level. 

There's more than a bigger memory. 

There are a lot of extra features 
we didn't forget. Like a handy numeric 
keypad for data-entry efficiency 
and accuracy. 

An expanded keyboard that puts 
more commands at your fingertips for 
easier programming. So you can oe 
a whiz al using more varied QIC..phics 
and text. Or a musical g~_nius rlaying 
full three-part melody in or 1y rempo- ­
you set. And there's even a ~help" key 

that comes to your rescue, listing 
programming errors on-screen with 
the error in reverse field. 

There's also a new faster disk 
drive. With a separate "Burst" mode 
that can transfer up to 3,000 char­
acters per second. Just in case you're 
a speed demon. 

"Thanks for the memory! "You're 
welcome. And for the expandability. 
And compatibility. And versatility. And 
for making it all very affordable. After 
all, one of the other things that should 
go into a more intelligent computer 
is a p'rice that makes sense. 

-COMMODORE 118~ PERSONAL COMPUTER 
AHigher IntelligenceCP/M Is a registered trademark ot Dlgltol Research. Inc CO:nmodore 1985 
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