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WHY BUY FROM THE BEST? 
Service . .. Support . . . 

NEECO Software ... 

(K commodore 
16K B (16K RAM-40 Column) - Lim. Qty ....... ..... ......• .•.. . . . . .... S 995 

32K B (32K RAM-40 Clm.) - Lim. Qty ... .. ............ . . . ........... ... $1295 

4016 (16K RAM 4.0 Basic-40 Clm.) ..... . ... . ....... . . . . ... ........... S 995 

4032 (32K RAM 4.0 Basic-40 Clm.) .. .... .. ... .... . ..... ... ... . ....... $1295 

8032 (32K RAM 4.0 Basic-BO Clm.) ..... . .......... ... ..... .... ....... S1495 

8050 Dual Disk (1 Meg Storage) . .... ............ .... . . . . . .......... S1795 

4040 Dual Disk (343K Storage) .. ... ......... . . . ...........•.. . ...... S1295 

8010 IEEE Modem . ............. .. . ... ..........•.. .. . . .• .. .. . . ... S 280 

C2N Cassette Drive .... . ...................... .• . .. .... . .....• . . . $ 95 

CBM - IEEE Interface Cable . .. ... .. ......... .... . ... ... . ........... $ 40 

IEEE - IEEE Interface Cable ....... . ... ... . ...... . . ....... . .. ....... . $ 50 

VIC 20 Home /Personal Computer .. .................. . . . .. . . . ... . . . . . s 295 


ALTOS 
ACS 8000-2 64K 1 M .. . ......... ... .............. . .. . ....... . .. S 4500 

ACS 8000-15 64K lM ..... . .... ... .. . .... . ........... . .. . ...... S 5990 

ACS 8000-6 208K 14.5M ...................... .......... .. ...... $10490 

ACS 8000-7 208K 29.0M ............................ .. .. . . ...... $11690 

ACS 8000-10 208K 10M .... . ...... .... .. .. . ......... ............ S 8500 

ACS 8000-10/MTU . . . . . ... .... . . . . .. .• .. .. . .. . .. . . . ...... ..... $10990 


NEC SPINWRITER PRHITERS 
5530 (Parallel) . ..... . ..... ..... ................. . . .... . .... $3055 

5510 (Serial) ..........•....... . . . .......... . . .. ...... ..... $3055 


MX-80 PRINTER . . .. . . . . . . . . .. .............. ...... .. .. S 645 5520 (KSR-Serial) . ... ......... . ........... . .. . .. . .... ...... . $3415 

MX-80 FT ..... . .... . .. .. .. . ..... .. . .. ... ...... .. ... . S 745 Tractor Option ... .. . . .... . . .... .... .. . . . . . . .. ..•.. ......... S 225 

MX-100 .. ...... . ... . ............. . . .. ............. . S 945 

MX-70 .... . . . . ........ . •...... . .... . ..••... ... .. .. . S 459 

INTERFACE CA RDS 
8141 (RS-232) ... . ................... ........... ... ... S 75 	 APPLE 

8150 (2K Buffered RS-232) .............................. S 150 

8161 (IEEE 488) ....... . ........ . . . ..... .. . ... ........ S 55 

8131 (App le Card) ....... . ...... .. ......... . .......... S 85 

8230 (Apple Card) ....... . ..... . .. . .. .. . ... ...... . .. . . S 25 

8220 (TRS-80 Cable) .. .. . ............. .. .. . ... . ... .. ... S 35 


DIABLO 630 PRINTER 
DIABLO 630 - Serial - RS-232 ....... .. . . . ... .............. $2710 

Tractor Option •. ..... ... .. .... . ..... .. .• . ........ . .. S 250 


ATARI COMPUTERS 	 PROFESSIONJ~ 
Atari 400 (16K RAM) ..... . .... . . . . . ........ S 399 SOFTWARE 

Atari 800 (32K RAM) - good thru 8/31 .. . ....... S1080 


WordPro 1 SK ......... . . . S 29.95
Atari 410 RECORDER . ....... .. .. . ........ . . S 89.95 

WordPro 3 (40 Clm.)16K .. . S 199.95Atari 810 DISK DRIVE .... . ... .. .. . . ..... .... S 599.95 

WordPro 3• ........... , . . S 295 


NEECO carri es all available ATARI Software and Peripherals. 	 WordPro 4 (80 Clm.) 32K . . . S 375 
WordPro 4• .... · · · ... · · · S 450 -- -~.... ­

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-F'AGE CATALOG. 

WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK'" CONDITION:&. 


MON-FRI 9:00 - 5:00NEECO (617) 449-1760 	 ­ l'&f 

Telex: 951021 
Ma1terCharge and VISA Accepted 679 HIGHLAND AVE. 	 -­

NEEDHAM. MA 02194 

EPSON PRINTERS 
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NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

(K Commodore 
breaks the 

computer 
price barrier ­

$299.95 
(=commodore 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials*WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 IHFORMATI~ • •• 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 is a "new· product, pr ices and specificat ions are subject to chan ge w/o notice 

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 MON-FRI 9:00 • 5:00 

MasterCard and VISA Accepted 



---
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$2001000 

$1501000 
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INFLATION ADJUSTED TOTAL PAYMENT 


$680 $710 $740 $770 $800 

PAYMENT PER MONTH 

Fig ure I 
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$250,000 
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10% 

15% 

INFLATION ADJUSTED TOTAL PAYMENT 

$840 $880 $920 $960 $1000 

PAYMENT PER MONTH 

Figure 2 
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A · can be seen from figure 2, the siLU ation 
change · if the bank interest rate hifts to 20%. 

Monthly Total Inflation Adjusted 

Payment Payment Payment 


103 15% 

$ 840 $246,120 $100,049 $74,727 

$ 880 $156,640 $ 87,888 $70,721 

$ 920 131 ,560 $ 82,423 $68,622 

$ 960 $118,080 $ 78,974 $67,200 

$1000 $109,000 $ 76,443 $66,132 


This time there is a big saving in paying off 
ea rly for either inflation rate. This is because the 
inflation rate is not dos to the interest rate and you 
are losing more money in interest payments than in 
inflation . Note that again the lines become flat for 
large monthly payment , indicating that a large 
increase in payments are still not really worthwhile. 

This progra m s ms to suggest that it make 
sense to pa off your loans a little earlier provided 
the inflation rate is not too high. Ital o indicates that 
there i no best monthly payment where your losse 
are minimized. The bank always wins. I hop that by 
adjusting the variable yo u, too , can make sensible 
decisions about yo ur own finances. 

Program Design 
Lines 100-490. The variou variables are ini tia lized. 
The variables used are: 

ILOAN - Initia l loa n amou nt. 
OLOAN - Outstanding loan after YR years and 
MM months. 
TPAY -Total amount paid . 
APAY- Inflation adj usted amount paid. 
RYR - Rate of loan interest as % for the year. 
COLI - Cost of living increase as% for the year 
(equi valent to the inflation rate approximately). 
SAL - Salary % increase for a year. 
MPAY - Monthly payment on th loan. 
IMPACT - Impact of payments o n remaining 
salary. 
To allow the calcu la ti on of a range of payments , 

the fo llowing variable can be changed over a range 
:- RYR, COLI , SAL and MPAY. For example: Ifyou 
want to find the effect of increasing your monthly 
paymen ts from $600/month to $800/month then 
the program can set MPAY(l)=600 and 
MPA Y(2) = 900. T he program automatically calcu ­
lates the changes needed to step the monthly 
payment from $600 to $800 in five intervals. A 
typical input sequence and screen output are shown 

in fig. 3. 

Lines 1000-1300. Th va lues of the vari ables can be 

changed in this ection. The old value can be ac­

cepted by simply pressing carriage return. If a 

value of zero (0) i in put, then this value is queried . 

However , it can b accepted . 

Lines 2000-2590. T he actual ca lculatio11 of the vari­

ous totals are made here. 

The interest for the new month is calculated 
in line 23 10. 

The month I pa yme nt is calcu la Led in line 
2370. It is adjusted to take into accoun t 1he inflation 
since the start of the loan by the formu la: 

Monthl y pay ment in 198 1 buyin:J power = 
mo nthly payment x actual va lue r a 198 1 dol­

la r at this tim . 

Actual al ue of a dollar = I 00/(100 + inflation 

i-ate) all rai ed to the power of (pr ent year ­
198 1). 


T he impa t value of the monthl y p· yment is 
ca lculated in line 2390. It is calcu lated as the 
fraction of a month' salar y. 

T he subroutines 10000, 11000, 12000 and 
13000 take in the new val ues of the vari ables. A 
simpl carriage return retains the old value . 
Subroutine 10000 - all ows the input o f ranges of 

va lues. 

Subroutine 11000 - all ows the input of a si ngle 

value. If the value is zero then this is qu ried . 

However, it can be accepted . 

Subroutine 12000 - checks for a ye /no answer . 

Subroutine 13000 - gets the actual input line. 

T here is one statemen t that needs to be hanged 

when using a PET or T RS-80. 


Fora PET: 
13010 GET A$: IF A$ = ""THEN 130 10 

For a TRS-80: 
13010 A$= INKEY$: IF A$ = "" THE 13010 

APPLE And PET Users: 
For a copy of this program on tape in APPLE­

SOFT, send me a money order fo1- $ 15 .00. PET 
users can use the APPLE to PET tape conversion 
program listed in the Sept./Oct. l 980 dition of 
COMPUTE! magazi ne. 

Acknowledgements 

I would like to I.hank Mr. John Post fo r pre parin r the graphs. 


Figure 3 

RUN 
] 

INITIAL LOAN AMOUNT $ 
PRESENT VALUE 50000 
NEW VALUE <CR > 

MONTHLY SALARY $ 
PRESENT VALUE 2000 
NEW VALUE 30 0 0 < R> 

SALARY YEARLY INCREASE /. 

LOW PRESENT VALUE 12 

NEW VALUE <CR> 

HIGH PRESENT VALUE 12 

NEW VALUE <CR> 


COST OF LIVING INCREASE /. 

LOW PRESEN T VALUE 12 

NEW VALUE <CR> 

HIGH PRESENT VALUE 12 
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MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. 

Columbus. Ohio 43213 
(614) 235-5813 or 235-6058 

PRESENTS 

BUSINESS ENHANCEMENTS 


COMPUSERVICE BUSINESS SOFTWARE 

for 


COMMODORE AND APPLE COMPUTER SYSTEMS 


B.E.C. #3000 Series 
General Ledger (Apple II & CBM 2001 / 803212040) S150.00 
Accounts Receivable (Apple II & CBM 2001/803212040) S150.00 
Payroll (Apple II & CBM 2001/8032/2040) S150.00 
Inventory (Apple II & CBM 2001 / 803212040) S150.00 
Mall List (Apple II & CBM 2001 / 8032/ 2040) S150.00 
Job Cost (Apple II & CBM 2001 / 803212040) $150.00 
Accounts Receivables (CBM 2001 18032/2040) S220.00 

with Order Entry 
ROM Control Chip required with CBM System s 70.00 

B.E.C. #4000 Serles NEW for 803218050 
General Ledger (CBM 8032/ 8050) Sl 75.00 
Accounts Receivables (CBM 8032/ 8050) $220.00 

with Order Entry 
Accounts Payable (CBM 8032/ 8050) S175.00 
Payroll (CBM 803218050) S175.00 
Inventory (CBM 8032/8050) $150.00 
Mail Lisi (CBM 8032/ 8050) $175.00 
Job Costing (CBM 8032/ 8050) S150.00 
ROM Control Chip required with CBM System s 70.00 

Special Offer . buy any two (2) of the above packages and receive a 10% dis­
count off suggested retail. Oller expires 1 July, 1981 . 

Send for documentation package for $20, apply this amount towards your first 
purchase or return documentation in re-saleable condition for complete refund . 
CALL or WRITE 101 MMCWl 's FREE CATALOG of computer products. 
B.E.C. Software is Distributed in the East by MICRO MINI COMPUTER 
WORLD INC 

Dealer Inquiries Invited 

Introducing 

THE DOUGLAS POINT OF SALE SYSTEM 


The DOUGLAS POINT OF SALE SYSTEM is a data processing system operating 
on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM 's 
installed). and the 8050 megabyte disk computing equipment. The standard 
business keyboard is requir.ed . The system inte_grates retail sal~s l~c1 hl1es ary~ 
activities with the merchanflle inventory to provide a complete point-of-sale 
data processing system tor the retail trade establishment. 
The DOUGLAS POINT OF SALE SYSTEM supports: 

• Major requirements of the retail sale transaction: 
• Normal out-of-Inventory sales. 
• Non-inventory sales such as installation lees. 
• Customer returns . 
• Down payments in cash or in used equipment. 
• Cash and credit transactions . 
• Provision for tax exempt customers. 
• Control of loaned inventory items. 
• Sates tax computations for sales and returns . 
• Printed receipts with company name and receipt number. 
• Capability to add personalized notes on each receipt . 

• Integration of sales activity with inventory: 
• Automatic adjustment to inventory at time of sale. 
• Customer returns posted back to inventory al lime of sale. 
• Stock replenishment determined at time of sale . 
• Complete sales history captured during each sale. 

• Automated processing ot: 
• Mail lists of customer and distributor addresses. 
• Major item customer inventory. 
• Trade-in acceptance data for used inventory report . 
• The inventory receiving process and associated reports 
• Service and maintenance contracts . 
• Dally sates acllvily report . 
• Fi le purge and system backup. 
• Password security for unattended computer . 
• Pricing and addressing labels . 

DISTRIBUTED BY: 

':,~COMPUTER WORLD 1nc. 
SUGGESTED RETAIL $750.00 

CALL OR SEND FOR ~o..,. . c,t-,.~"'
MMCWI CATALOG • coo"1Jtr sHO"'"G 

74 ROBINWOOO AVE. COLUMBUS.OHIO 43213 DEALER INQUIRIES INVITED 
(114) 23S-5a13 (114) 235-IOSI 

MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. Columbus, Oh io 43213 

(614) 235-5813 or 235-6058 
PRESENTS 


THE INTEGRATED COMPUTER TECHNOLOGIES 

Prioress-44 Internal Motherboard : 
The ICT P-44 1s a 44 pin Internal motherboard that facilitates expansion of your 
PETI CBM within the PET enclosure. The Prioress-44 Is fully shielded on Ifs under· 
side by a massive ground plane. The connectors utilize any standard 44 pin edge 
card (many styles are available from Radio Shack). The following signals comprise
the P-44 bus: 

+ 9v, -9v, + 16v.GND,IRO .RES .NMl ,RDY .B02. 

BAO·BA 15. BDO-BD7,BR/W. BWIR .SEL8 ,SEL9, SELA .SELB. 

DIAGNOSTIC SENSE.SYNC and 3 User delinable 


The Prioress-44 Is currently available lor the 
new 2000 and 4000 series . and is under 
development 101 the 8000 series. 

All !CT cards uuhze the Prioress-44 bus . 

Price: Prioress-44 with one connector ..S79.00 
Prioress-44 with six connectors .95.00 
Each add1t1onat connector 4 00 

(specify when ordering) 

• • ••••••••• 	The ICT Programmable Character Generator : 

The ICT Programmable Character Generator Is 

a 2K RAM replacement for the PETICBM 

Character Generator ROM. The device allows 
the user to reprogram any or all of the 256 
standard PET screen characters . The PCG also 
functions as 2K bytes of RAM in the 
S9000·SBFFF address range . 

Uses of the ICT PCG · 
a) Foreign character sets . 
b) Math . Engineering and special notations. 
c) Music notation . 
d) Flow control and modehng. 

e) Schematic and logic symbols. h)320Hx200V BIT GRAPHICS . 
I) Character oriented game symbols . i) ..many. many more. 
g) Archl!ectu ral Drawings . 

The PCG has an empty socket for the original PET I CBM ROM . With the provided 
external switch RAM or ROM may be selected . 

ICT provides over 128K of software and data. allowing the user to immediately 

utilize the graphics system with extreme ease. Software is provided on 2040 format 
diskette and includes: 

a) 7 complete 2K character sets (Russian , Katakana+) . 
b) Predefined graphics (including the Real-time rotating cube) . 
c) Development Tools including : 

Charentry - used to program characters in an 8x8 matrix. 
Draw - a program that allows drawing in a 320x200 area . 
Plot - two versions. x.y plotting in the 320x200 matrix . A last assembler 

version and a readable BASIC version. 
Screen Dump - an assembler program to dump the EXACT screen contents 

to a Commodore 2022 printer. 

Price: PCG with 2040 diskette and manual . . . . . $240.00 
Manual alone . 7 50 

The ICT HexROM : 
A six socket programmable ROM board . Any three of the sockets may be pro­
grammed to become ROMs al $9000. S9800, SAOOO, SA800. SBOOO and / or $B800. 
A simple BASIC POKE equates any socket to any of the above addresses. 
Price HexROM and manual .. Sl t0 .00 

OumROM (6 sockets at fixed addresses) 69 .00 
The JCT EPROMer: 
The EPROMer will READ/ PROGRAM/VERIFY the following EPROMs: 

2758 . 2716. 2732 (24 pin EPROMs) and 
2764 . 27 t28 (28 pin EPROMs). 

To a maximum of 36 pin 1/0 (5V) 

The software (written rn assembler) will support the above EPROM types and also 
allow the user to define any new EPROM conhgurat1ons (SV Vee. 25V Vpp) . 
Price. EPROMer . software and manual 	 5180.00 

ICT Products distributed by Micro Mrni Computer world Inc 

• • • Special introductory offer • • • 

10% off all suggested retail prices 


(offer expires July 1, 1981) DEALER INQUIRIES INVITED 


Integrated 
Computer 
Technologies 

http:requir.ed
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NEW VALUE <C R > CAN'T BE DONE @ $650/MONTH 

MONTHLY PAYMENT RATE $ 
LOW PRESENT VALUE 650 
NEW VALUE <CR > 
HIGH PRESENT VALUE 800 
NEW VALUE <CR > 

LOAN INTEREST RATE YEARLY 
LOW PRESENT VALUE 16 
NEW VALUE < R> 
HIGH PRESENT VALUE 16 
NEW VALUE <C R > 

% 

AFTER 24 YRS 9 @ $680 /MONTH 
TOTAL $201960 ADJUSTED $71545 
IMPACT FACTOR 8 

AFTER 17 YRS 8 M @ $710 /MONTH 
TOTAL $150520 ADJUSTED $68765 
IMPACT FACTOR 10 

AFTER 14 YRS 7 M @ $740 /MONTH 
TOTAL $129500 ADJUSTED $66981 
IMPACT FACTOR 12 

PRINT 
<C R > 

OUT END-OF - YEAR TOTALS? Y/N N 
AFTER 12 YRS 8 M @ $770 /MONTH 
TOTAL $117040 ADJUSTED $65685 
IMPACT FACTO!~ 14 

LOAN $50000 INTEREST 
INFLATION 12% SALARY 
SALARY INCREASE 12% 

RATE 16% 
$3000/MONTH 

AFTER 11 YRS 4 H @ $800 /MONTH 
TOTAL $108800 ADJUSTED $64762 
IMPACT FACTOR 15 

]LIST 

:LO REM 
1:L REM CALCULATION OF WHEN TO PAY OUT YOUR LOAN 
12 FffM 
13 REM M.R.SMITH MARCH 1981 
14 1:;:EM 
1 '.) REM 304, 86TH AVENUE SE, 
16 REM CALGARY, ALBERTA , 
17 REM CANADA T ~~H :I. N7 
18 F\EM 
10 0 F\EM 
1 :L0 F\EM 
120 1:;:EM INITIALIZE VARIABLES 
1:30 1:;:EM 
140 REM !LOAN - INITIAL LOAN 
:1. '.50 REM OLOAN = OUTSTANDING LOAN 
160 1;:EM 
:1.70 ILOAN = 50000!0LOAN = ILOAN 
:1.80 1;:EM 
190 1:;:EM TPAY = TOTAL PAYMENTS 
200 REM APAY = INFLATION ADJUSTED TOTAL PAYMENTS 
210 REM IMPACT - SALARY IMPACT FACTOR 
2 20 REM 
2 30 TPAY = o : APAY = o:IMPACT = 0 
240 REM 
2'.5 0 REM RYRC :I. ) - % RATE YEARLY INTEREST CLOW> 
26 0 F.:EM RYRC2> = % RATE YEARLY INTEREST <HIGH> 
27 0 F~EM 1:;:y1:;: <3) :::: STE:P 
ZBO F\EM 
290 RYRC1) = 16 !RYRC2> = 16 
300 1:;:EM 
:HO 1:;:EM COLIC1) - % COST OF LIVING INCREASE YEARLY CLOW) 

COLIC 2 > = % COST OF LIVING INCREASE YEARLY <HIGH>320 REM 
330 REM COLI< 3) :=: STEP 
340 FffM 
350 COLI C1> = 12!COLI(2) = 12 



31 July,1981. Issue 14 	 COMPUTE! 
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The best way to sharpen your skills for the College Boards is to work on actual examinations. Each of ~ 
these program sets confronts the user with a virtually limitless series of questions and answers. Each~ program is based on past exams and presents material of the same level of difficulty and in the same 
form used in the College Board examination. Scoring is provided in accordance with the formula 
used by College Boards.~ SAT, PSAT, N.M.S.Q.T., set includes 20 programs covering Vocabulary, Word Relationships, Reading 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 
EDUCATOR EDITION - SAT, PSAT includes all of the above programs plus detailed solutions and 
explanations for each problem plus drill exercises. SAT set includes 26 programs $229.95 ~ 
GRADUATE RECORD EXAMINATION set includes 23 programs covering Vocabulary, Word Relation­
ships, Reading Comprehension, Sentence Completion, Mathematics, Logical Diagrams, Analytical ~ 
Reasoning. $199.95 

~ 
~ EDUCATOR EDITION - Graduate Record Exam Set includes 33 programs. $289.95 

Owners of our initial College Board series can upgrade their package to the College Board 81-82 specs. ~ 
including the all new reading comprehension, sentence completion plus expanded vocabulary and 
mathematics sections for $69.95. 

10 11
1 1 I \I 11 ilj ' 1ri · ·1,1 I !Ill ALL TIME SUPER STAR BASEBALL Performance is based on the interaction of ~ 1 ., , I .,,. .I, IIiI & SUPER STAR BASEBALL actual ball ing and pi tching data. Game ca n 

be played by one or two players with the 

I \ :1,1!. Ii 11 1--.:' 
1 
I r: ' .......... AlL TIME SU PERSTAR BASEBALL computeractingasasecond player when de- ~ 

1 

r SUPER STARBASEBALL S.mpl• Lineup sired . Players select rosters and lineups and 
Sam le li neu exercise strategic choices including hit and 

1 	 8. Ruth T. Williams D.Parker J. Rice 
I •11_:.:..-	 L. Gehrog . Fon w. tJrgcll H Aaron run, base stealing, pinch hitting, intentiona l1
:,.-- \ ' 1 D1Magg•o H. Grcenhcrg w May> L Brock walk , etc. Highly realist ic, there are two ver-

I 1.lCkson R. Horn>by P Rose R. Carew sions, ALL TIME SUPER STAR BASEBALL, and 
\\ G.Sisler H. Wilson 0 Cepeda H . Killebrew SUPER STAR BASEBALL featuring player of ~ 

~ s.Musial B.Terry C Yazs1remsk1 R.Allen the present decade. Each includes about 50
\\
 
r .Cobb ,,.,,Mantle w.McCovey R Leflore players allowing nearly an infinite number of 
~ •. 


I ~v~:~~- P ~~-~;~~~on -p ~'. '~~:,:on : : ~:~lock roster and lineup possibilities . ~ 
/ R. Guodry-P r SeMer·p •Both Games . ................ ... $24.95 

- SWORDOFZEDEK ~ 
Fight to overthrow Ra, The Master of Evil. In this incredible 

adventure game, you must confront a host of creatures, nat- ISAAC NEWTON ~ 
ural and supernatura l. To liberate the Kingdom, alliances 
must be forged and treasu re sought. Treachery, decei t and Perhaps the most fascinating and valu­
witc hcraft must be faced in you r struggle as you encounter able educa tional game ever devised - ISAAC 
wolves, dwarves, el es, dragons, bea rs, owls, ores, giant bats, NEWTON challenges the players (1-4) to 
trolls, etc. Each of the twelve treasures will enhance your assemble evidence and discern the under- ~ 
power, by making you invisib le, invu lnerable, more elo- lying " Laws of Nature" that have produced 
quent, more skillful in combat, etc., etc. , as you explore the this evidence. ISAAC NEWTON is an induc­

~ 
~ realms of geography. both on the surface and underground . 

Dungeons, temples, castles, mountains, etc. , are all a part of live game that allows players to intervene 
the fantastic world of Ra . Each ga me is unique in th is spec- actively by proposing experiments to deter- ~ 
tacular and complex world of fantasy. $24.95 mine if new data conform to the " laws of 

Nature" in question . Players may set the1 ~ 	 ~\ \~1 l\I/ I/ I/_ / TIME TRAVELER level of difficulty from simple to fiendishly 

~ ~~}~/ ) .~ The best of the adventure games. Confronts player wi th complex. ~ 
~- ~<:::$. .1 ~;': ;::'complex decision situations and the demand for real time ac- In a classroom setting the instructor may 
-::--~ .4 ·~ _::: tion . Using the Time Machine, players mu t face a challeng- elect to choose " laws of Nature" in accor­

-=:- :;:::;::;, Ailia. - -::; Ing series of environments that include; The Athens of Per- dance with the complete instruction man ­~ 
:.:=:-~ . ~-:-:::_ ic les, Imperia l Rome, ebuchadnezzar' s Babylon, Ikhnaton 's ual provided. ~ 

_,,-:;; ;,I/i ·_, '<:::: Egypt, Jerusalem at the time of the cru ifixion, The Crusades, 

/ · · ·..., Machiavelli 's Italy, the French Revolu tion, the American Rev- For insight into some of the basic principles 


· · olution , and the English Civil War. Deal with Hi tler's Third underlying ISAAC NEWTON see Godel, 
.. . Reich, Vikings, etc. At the start of each game players may Escher, Bach by Douglas R. Hofstadter, ~ 
· .. . · choose a level of difficulty ... the more diffi.cult , the greater Chapter XIX and Martin Gardner's " Mathe- ~ 

-~ _the trme pressure. To succeed you must burld alliances and matica l Games" column in Scientific Amer­~·~-:--== _ -~ struggle with the ruling powers. Each game is un ique. ican, October, 1977 and June, 1959. 
~--=-<= -:-- §-..:....::- $24 .95 $24.95 

~ 	'ATL~::~~~L~~l~v~~ABLE FOR : J(r'eJL~?!!~:e ~ 
·Programs fo r APPLE orTRS-80 are on 	 21 Milbrook Drive, Stony Brook, NY 11790 ~ 

~ 0 disk or 0 cassette, please specify. (516) 751-5139 
All pmgramHequ,,e 16K• TR5-80prog1amHeqwre tfVH 11 BASIC • APPtE wogramHequ,,eApplesolr BASIC 

lie 4w 4k ..,. 4w 111" 4r 4• 4>1 ~- 4r 4r ­
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360 REM 
370 REM MPAY<1> - MONTHLY PAYMENT CLOW> 
380 REM MPAY<2> - MONTHLY PAYMENT <HIGH> 
390 REM MPAYC3) = STEP 
400 REM 
410 MPAY<i> = 650:MPAYC2> = 800 
42 0 li:EM 
430 REM SAL<O> = MONTHLY SALARY 
440 REM SAL<1> = % RATE OF SALARY INCREASE PER YEAR CLOW> 
450 REM SAL<Z> = % RATE OF SALARY INCREASE PER YEAR <HIGH> 
460 REM SAL(3) = STEP 
470 F.:EM 
480 SAL<O> = 2000:SAL<1> - 12:SAL<2> - 12 
49 0 F~EM 

500 REM SUBROUTINES 
~'i 1 0 li:EM 
520 REM DUMMY ANO DUMMY<> ARE VARIABLES USED IN SUBROUTINES 
530 REM CARRIAGE RETURN ALONE RETAINS OLD ANSWER 
540 REM 
550 REM GOSUB 10000 - GET A RANGE OF VAR I ABLES 
560 REM GOSU8 11000 - GET A VARIABLE 
570 REM GOSUB 12000 - GET A YES/NO ANSWER 
580 REM GOSUB 13000 - GET THE INPUT LINE 
990 REM GET THE NEW VALUES 
992 F\EM 
100 0 F'RINT : PRINT PRINT "INITIAL LOAN AMOUNT $" 
1010 DUMMY = ILOAN: GOSUB 11ooo:ILOAN = DUMMY 
1020 F~EM 

1030 PRINT : PRINT "MONTHLY SALARY $" 
1040 DUMMY= SAL<O>: GOSUB 11ooo:SAL(()) =D UMMY 
1050 PRINT : PRINT "SALARY YEARLY INCREAS E /." 
1060 DUMMYC1> = SAL<l>:DUMMY<Z> = SALCZ>: GOSUB 10000 
1070 SALC1> = DUMMY<1>:SALC2> = DUMMY<Z>:SALC3) = DUMMYC3> 
1080 REM 
1090 PF.:J:NT "COST OF LIVING INCREASE %" 
1100 OUMMY<l> = COLI<1>:0UMMYC2) = COLIC2>: GOSUB 10000 
1110 COLI(1) = DUMMY<1>:COLIC2) = DUMMYC2>:COLI<3> = DUMMYC3> 
1:l20 r~EM 

1130 PFU:NT "MONTHLY PAYMENT RATE$" 
1140 DUMMYC1) = MPAY<l>:DUMMY<Z> = MPAY<2>: GOSUB 10000 
1150 MPAY<1> = DUMMY<1>:MPAY<2> = DUMMY<Z>:MPAY(3) = DUMMY<3> 
1160 REM 
117 0 PRINT "LOAN INTEF~EST RATE YEAF\L Y % " 
1180 DUMMYC1> = RYR<1>:DUMMY<Z> = RYR<Z>: GOSUB 10000 
1190 RYR<l> = DUMMYC1>:RYRC2) = OUMMY<2>:RYR<3> = DUMMYC3> 
1'..?. 00 REM 
1210 PRINT "PFUNT OUT END-OF --YEAR TOT AU~? Y/N "; 
1220 GOSU8 12ooo:EOY$ = YNS 
1. 99 0 F.:EM 
1991 REM ACTUAL CALCULATIONS 
1992 REM 
2000 REM LOOP ON INTEREST RATES - ADJUST TO MONTH ANO FRACTION 
2010 FOR RYR = RYR(1) I 1.200 TO RYR<2> I 1200 STEP RYRC3) I 120 0 
2020 REM 
2030 REM COST OF LIVING LOOP - ADJUST TO FF~ACTIDN 

2040 FOR COLI = COLIC!) I 100 TO COLI<Z> I 100 STEP COLIC3> I 100 
2050 F\EM AV IS ACTUAL VALUE OF A STARTING DOLLAR AT ENO OF YEA R 
2060 AV == 1 I <1 + COLI> 
207 0 F.:EM 
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ATARI® , PET® or 

APPLE® OWNERS 

BUSINESS OPPORTUNITY 

DEALER REPRESENTATIVES WANTED 

PART OR FULL TIME 


NO ROYALTIES, NO FRANCHISE FEE 


Exceptionally lucrative ground-floor op­
portunity to participate in the explosive 
Micro-Computer Market. The Computer 
Bus offers Community minded ATARI® 
or PET® owners the chance to develop 
their own successful business within a 
relatively short period of time with this 
innovative Microcomputer concept. The 
prognosis for success has never been 
better. 

If you are accepted as a Computer Bus 
"Learning Center" Dealer you will operate 
your own sales and rental business from 
your home or office, featuring a product 
line of uncompromising quality and out­
standing company support. 

Investment required $3,000, secured by 
extensive computer software and hard­
ware. Protected territory, leads, national 
and regional advertising , technical 
support and ful I back-up service . 

For additional information call toll free 
1-800-321-3670 

Ohio Residents Call Collect 

1-216-255-1617 I 

WORDPROPACK and JI SAM are Ir Oemar s al 
J•ru Micro S s1eris Inc 
WoroPro is a raa mar ol P1oless1onal 
Sot·ware Inc 

"This module 
is much more 
powerful than 
you can 
imagine." 
Robert Baker, 

February, '81 KILOBAUD 


With WORDPROPACK, 

JINSAM 's WORDPRO 

interface, you obtain 

the ultimate " state of 

the art " business tool. 

And , WORDPROPACK 

is just one of seven ac­

cessory modules and 

systems avai I able with 

JI NSAM Data Manager. 


JINSAM is Commodore 

approved. JI NSAM is 

available for all Com­

modore 32K microcom­

puters. 


Send only $15 for your 
own 84K 5 program 

demonstration system 
or 

SEE YOUR NEAREST 

COMMODORE DEALER 


FOR A DEMONSTRATION 


fhp~s~a~':!fe~~7m~ut~s~~ms 

the COMPUTER BUS , 101 River St., Grand River , Ohio 44045 

Authorized ATARI ® Dealer 

JINI MICRO· 

SYSTEMS, INC. 

P.O. Box 274 •Riverdale, N.Y. 10463 


PH 0 NE: (212) 796-6200 
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2080 REM SALARY INCREASE LOOP - ADJUST TO FRACTION 
2090 FOR SAL = SAL<l> I 100 TO SALC2> I 100 STEP SALC3> I 100 
2100 REM 

$ 11 112110 PRINT: PRINT "LOAN ;ILOAN; 11 INTEF~E!n RATE ; INT <RYR lK 12 
000 + 0.5) I 10"%" 

112120 PFUNT "INFLATION INT (COLI lK 1000 + 0.5) I 10"/. ;II 

2130 PRINT "SALARY $";SALC0)"/MONTH" 

2140 PRINT "SALARY INCREASE INT <SAL 1000 + 0.5) I 1.0"%
II )I( II 

2150 REM 
21.60 REM MONTHLY PAYMENT LOOP 
2170 FOR MPAY = MPAY<l.> TO MPAY<2> STEP MPAY<3> 
2180 REM INITIAL VARIABLES 
2190 OLOAN = ILOAN: REM LOAN AMOUNT 
2200 TPAY = O: REM TOTAL PAY 
2210 APAY = o: REM ADJUSTED PAYMENT 
2220 IMPACT = o: REM SALARY IMPACT 
2230 REM CAN'T BE DONE IF INTEREST INCREASE ABOVE REPAYMENTS 
2240 IF OLOAN * RYR < MPAY THEN 2270 
2250 PRINT : PRINT "CAN'T E:E DONE @ $ 11 

; INT <MPAY * 100) I :l.OO ;" /MO
NTH II: GOTO 253 0: PF~INT 

2260 REM LOOP OVER A MAX OF 50 YEARS 
2270 PRINT : FOR M = 1 TO 6000 
2280 REM IN WHAT YEAR AND WHAT MONTH? 
2290 YR= INT <<M - 1> I 12>:MM = M - YR lK 12 
2300 REM NEW INTEREST SINCE LAST PAYMENT 
2310 MI = OLOAN * RYR 
2320 REM OUTSTANDING LOAN AFTER NEW PAYMENT 
2330 OLOAN = OLOAN + MI - MPAY 
2340 REM TOTAL AMOUNT PA I D 
2350 TPAY = TPAY + MPAY 
2360 REM INFLAT I ON ADJUST ED AMOUNT PAID 
2370 APAY = APAY + MPAY * AV A YR 
2380 REM SALARY IMPACT 
2390 IMPACT = IMPACT + MPAY I CSALCO) lK (:J. + SAL> A YR> 
2400 REM LOAN PAID OUT? 
2410 IF OLOAN < 0 THEN 2500 
2't20 IF. EOY~I; = "N" OR MM < > 12 THEN NEXT M: GOTO 2't60 

1 11 $ 112430 PRINT "$"; INT <MPAY * 100) I 100; 11 YR "YR + T INT <T PAY 
>; 

A $ 112440 PRINT INT <APAY>" I II INT <IMPACT lK 100 I M)II 

2450 NEXT M 
~~'t60 p~·UNT "OVER FIFTY YEARS" 
2470 REM 
2480 REM PRINT ON THE SCREEN 
2490 F~EM 

2500 rr.:INT "AFTER "; YFn" YRS ";MM; 11 M (~ $"; MPAY; 11 /MONTH 11 

2510 PRINT II TOTAL $"; INT ( TPAY) t II ADJUSTED $ 11 
; :I NT (APA Y> 

2520 PF\INT 11 IMF0 ACT FACTOR "; INT (IMPACT * 10 0 I M) 
2530 NEXT MF'AY 
2540 NEXT !3AL 
2550 NEXT COLI 
2560 NEXT RYR 
2570 REM DO IT AGAIN 

112580 PRINT : PRINT "AGAIN Y/N ;: GOSUB :t. 2 000 
2590 IF YN$ = "Y" THEN :LOOO 
2600 STOP 
9990 REM 
9992 REM GET A RANGE OF VALUES 
9994 F~EM 
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A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you ' ll see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

•Cream and charcoal •T-mold ing and rounded 
color beautifully matches corners make a handsome 
the Commodore hardware f inish on a durable edge 
and blends w i th your that won 't ch ip. 
decor. •Knocked down for safe, 
•An Ideal 710 mm (28") inexpens ive sh ipment. 
keyboard height yet no •Patented slip joints for 
bumping knees because a quick easy assembly. 
clever cutout recesses the •Leveling glides for 
computer into the desk­ uneven floors . 

top. 
 •Room enough for a 
•High pressure laminate Commodore printer on the 
on both sides of a solid desk, yet fits Into nearly 
core for lasting beauty any den or office niche­
and strength. H: 660 mm (26") W: 1170 
•Eiectrostat ically applied mm (46") D: 660 mm (26"). 
baked enamel fin ish on •Match ing printer stand 
we lded stee l legs-no avai lable w ith slot for 
cheap lacquer job here. bottom feed ing. 

Price:$299 

In short , as Commodore dealers, we won 't settle for 
anyth ing that looks good only in the catalog! Our 
customers won 't let us. They don 't buy pictures. And 
neither should you . This is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don 't like it, just return it in good condition for a 
cheerful refund . 

-------------------- I
• If your Commodore dealer doesn't carry our desks yet, 
I send a check for $299 and we will ship your desk freight
I paid! I 
I Name I 
I Address I
I 	 II 	 City St Zip I 

Interlink, Inc., Box 134, Berrien Springs, Ml 49103 II Master Charge and Visa welcome. Call our order line: I
I 	 616·473·3103 

L.--------------------~ 


COMMU­
RICA!I.1 


McTerm 
Telecommunications 

For The Commodore 


· vour Commodore computer becomes a very intelligent terminal. 
Operates with a modem over ord inary telephone lines. 

*Let's you use the power and memory of distant mainframe 
computers . Write programs on your micro. run them on the big 
ones . 

•Access giant data bases al l over the world . 

*Tune into Micronet or the "Source" for up to the minute news, 
sports, weather. stock market reports, electronic mai l airline reser­
vations , games. etc. 

•Automatical ly record all or any part of your transmissions onto disc 
or printer. 

· save time and money when you store your data on disk and send It 
in batch. No more slow on-l ine data entry. Transfers programs. 
sequential data . or Word Pro files . 

*Sends and receives on the PET much faster than anything else on 
the market-- up to 1200 baud . 

•customize McTerm to meet your needs. have a number of stores 
that need to communicate? Link them with McTerm. 

•Autodial/auto answer available as option . 

•••••Only $195 complete ••••• 

Features: 
• Baud selection from 75 to 1200 

*Ful l and half duplex. local echo 

•supports odd , even . and mark parity 
*CRC. error checking for transfers between PETS 
· works with 3.0 or 4.0 Basic. 1.0 or 2.0 DOS. 40 or 
80 col. computers . 2040, 4040. or 8050 disk drives. 
*Works with most RS-232 modems 

YES ! SEND ME THE FOLLOWING : 

O Complete McTerm Communications package with pro­


gram, ROM , cable and manual. I ' ve enclosed $195.00. 
Disk drive? 0 2040 08050 

Basic Version? 0 4.0 Oother 
OSend more information on McTerm. 

Name 

Address 

---------____Zip______ 

1825 Monroe Street~DISON Madison , WI 53711 
• "(OMPUTER 	 (608)255-5552 

Dealer lnoulries Welcome 

••• Call for info on communications for the VIC ••• 
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1 0 0 0 0 PFaNT "Low "; : DUMMY = DUMMY< 1 > : GD SUB 11ooo:DUMMY<1 > ":: DU MMY 
10010 PFGNT "HIGH ";:DUMMY= DUMMY<Z>! GDSUE: 11000!Dl.JMMY<2>:::: DUMMY 

10020 IF DUMMY<~·~) < DUMMY<1> THEN PFUNT "INVALID"! GDTD 10000 
10030 REM IF A RAN GE THEN USE 5 STEPS 
10040 DUMMY< 3> = <DUMMY( 2 ) - DUMMY(:!.)) I 5 
100'.50 REM WAT CH FOR ZERO STEPS - NA ST Y THINGS 
10060 IF DUMMY<3) = 0 THEN DUMMY(3) = 1 
10070 PRINT : RETURN 
10990 F~ E M 

109<n F~EM GET A VALUE 
109<1~!. REM 

I I + t11000 F'FUNT "PF~E!3 E NT VALU E " ;D UMMY: PF\INT "NEW VALUE t • GCJSUE:: 1.30 () 
0 

11010 REM RETAIN OLD VALUE? 
1:L () ~-~ 0 l F [) uMMy ~ ; :::: II II THEN DuMMy ~; ··- ~H I~ ~Ii ( [) l.J MM'( ) 
1 :L03 0 REM CHE C ~( IF Z EI=\: 0 VA I... l.J E 
11040 DUMMY = VAL <DUMMY$)! IF DUMMY > 0 THEN RETURN 
1.1050 IF DUMMY < 0 THEN Pl=\:INT "INVALID": GOTO :1. :1.000 
11 o ei o PRINT " z Erm v ALu E CH< AY? Y / N " ; : co s u E: 1? o o o 

11 N 1111 o1 o :r F y N$ ::: T 1-1 EN F' FUN T " co m~Ec T v AuJ E " : c; o T o u o o o 
11080 RETUFrn 
11990 REM 
11991 REM GET A YES OR NO ANSWER 
11 <?92 REM 
11993 REM NULL RETURNS ARE ILLEGAL 
12000 GOSl.JE: 13000! IF DUMMY$ = "" THEN :1.20.lfO 
12010 REM FIRST CHARAC TER ONLY OF INTEREST 
12020 YN$ = LEFT$ <DUMMY$t1) 
12030 IF YN~P = "Y" OF\ YN$ = "N" THEN Fo:ETUF\N 
120Lf0 PRINT "ANSWEF\ YE!J OR NO II;: GOTO 1?000 
12990 REM 
12991 REM GET AN INPUT L INE 
12992 REM 
1:3000 DUMMY~~ = 1111 

1:3010 GET A$ 
13020 REM IS IT A BACKSPACE? THEN DELETE WHOLE LINE 
130:30 IF A$ - CHI=\:$ (8) THEN PFUNT "in<DELETEDlKlK"! GOTO 1:3000 
13040 PRINT A$; : IF AS = CHR$ (13) THEN RETURN 
13050 DUMMY$ = DUMMY$ + A$! GOTO 13010 

] 

MEMOREX 

Floppy Discs 
Lowes1 prices WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000 Visa. Masrercharge 
accep!ed Call free {800)235-4 137 
fo r p rices and in forma11on All 
o rders sen! posiage paid 

PACIFIC EXCHANGES 
I 00 Foo1h1ll Blvd 
S,,n Luis Obi po A 

340 I !In Cal Cdil 

(805) 54:, . I037 I 

GIVE YOUR COMMODORE PET/CBM RS232 COMMUNICATIO S CAPABILITIES 

1 	TE300 !Program and cable! . 5150 
TIL level RS232 Terminal Emulator. upper/lowercase. escape dele e and split 
commurncat1ons speeds 50-600 baud receive. 50·2400 baud transrmr. 

2 	TE300-FTC !Program and cablel . 5220 
same as TE300 plus extended file transfer capab1llL1es 1 e send file.; from PET disk 
to computer and back 

3 RS232 Pnnter !Program and cablel 5 75 
pnnt any sequential or WordPro Ille up to4BOO baud 

4 RS232 Program Pnnter !Program and cablel 5 75 
format and pnnt BASIC programs up to 4 BOO baud 

5 TIL-RS232C !Hardware interface> 5100 
convert TIL level signals to RS232C levels 

6 PET-SELECTRIC Printer !Program and cable! 5125 
same as RS232 Printer plus ASCII LO EBCDIC conversions. also auto·underscore 
134 5 baud.requires n.ern 5 

7 PET-SELECTRIC Program Printer !Program and cable) 
same as RS232 Program Printer plus ASCII to EBCDIC convers ions 134 5 baud 
r equires it em 5 

N.8 all programs come on diskettes 

PH.D. Associaus Inc . 107 Fordwich Cres. 
Rexdale, Ont. M9W 2T6 Canada 14161742-6425 

5125 



37 July, 1981. Issue 1A COMPUTE! 

OMNIFILE CBM or TRS-80 $30 
Omniflle is a versatile, in-memory database program with sorting, formatting , and computational features. 

Records can be entered, edited, and processed with a single letter command. Omniflle applications include 
inventory records, mailing lists, sales journals and collection lists. Records can be stored on the Commodre floppy 
disks or on the tape cassette. Omnifile uses approximately 6k of RAM memory. Up to 500 records can be contained 
in memory in a 32k CBM at any time. Multiple files are easily accessed from disk or tape. Items can be sorted, moved, 
inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the 
program with sample data, listing and manual, and wil l operate on the large keyboard Commodore PET or CBM 
computers with at least 16k memory. Also available on diskette for $36. An abbreviated version, Data Logger, 
requiring only 1 k of RAM is available on cassette for $15. 

GENERAL LEDGER/PERSONAL LEDGER CBM or TRS-80 $30 
General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping 

records of income, deductible and non-deductible expenses, assets and liabilities. Simple in teract ive features allow 
entering transactions, adding or ed iting accounts, and printing of a detailed income statement and balance sheets. 
Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM 
memory, allowing approximately 200 accounts on a 16k machine. Transaction files can be accessed by our Omnifiie 
database program for complete analysis, sorting by date, account number, etc. The General Ledger program will 
operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing, and 
manual. Also available on diskette for $36. An abbreviated version allowing about 35 accounts on a 1.0 or 2.0 BASIC 
Bk PET is available on cassette for $20. 

EXPLORE CBM $15 
Inspired by the computerized fantasy simulation "Adventure," Explore is a conversational program which operates 

on the Commodore PET with only Bk bytes of memory. Explore contains four adventures in which you operate a 
computerized tank, hunt treasure in a magic cave, explore the mall in Wash ington D.C., and survive in a haunted 
castle. Explore package includes introduction, five data files, and complete manual. Available from Channel Data 
Systems on cassette for $15. Indication of old or new ROMs is requested. 

CHANNEL DATA BOOK for PET CBM $20 
A complete hardware and software reference service listing descriptions for over 1400 software programs and 

over 200 peripheral devices for PET. Also includes an information sources section, and addresses for Commodore 
Dealers in the USA and Canada, Commodore Vendors, and PET user groups. Designed to organ ize documenta tion , 
newsletters, listings, and other user selected information in an attract ive 3-ring binder. 

ACCESSORIES 
PORT NOISE COMPLETE Speaker-amplifier for Commodore PET or CBM with connector (M & N pin) all 

ready to plug in-$20. 
IEEE/USER PORT CONNECTOR 24 pin connector. With backshell-$7 . Without backshell-$4. 
C-10 TAPE CASSETTES High qual ity AGFA tape with screw type case. $10/10 or $75/1 00. 

Cash, Checks, Money Orders, VISA, Mastercharge 
Add $2 shipping for each order-COD-$3.50 
For foreign orders please inquire for pricing 

CHANNEL DATA SYSTEMS 

4141 State Street Santa Barbara, CA 93110 805-964-6695 

http:order-COD-$3.50


Microcomputer Measurement And 

Control For PET,APPLE,KIM and AIM65 


!W.lil 
•Uf!. IU ( ll 
• uhll 

•o l tlU.., .., 
• fl l h •l ••U 
••tortrs.... 
•l lC 

The world we live in is full of variables we want to 
measure . These include weight , temperature. pressure, 
humidity, speed and nu id level. These variables arc 
continuous and their val ues may be represented by a 
voltage. This voltage is the analog of the physical 
variable . A device which convens a physical, 
mechanical or chemical quantity to a voltage is called 
a sensor. 

Computers do not understand voltages: They 
understand bits. Bits are digital signals. A device 
which convens voltages to bits is an analog-to-digital 
converter. Our AIM 16 (Analog Input Module) is a 16 
input analog-to-digital converter. 

The goal of Connecticut microComputer in 
designing the uMAC SYSTEMS is to produce easy to 
use, low cost data acq uisi tion and control modules for 
small computers. These acquisition and control 
modules will include digital input sensing (e .g. 
switches). analog inpu1 sensing (e.g. temperature. 
humidity), digital output control (e .g. lamps, motors, 
alarms), and analog output control (e .g. X· Y plotters, 
or oscilloscopes). 

Connectors 
The AIM 16 req uires connections to its input port 
(analog input s} and its output port {computer inter· 
face). The ICON (In put CONncctor) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the AIM16' s 16 channels. The OCON (Output 
CONnector) is a 20 pin, solder eyelet edge connector 
for connecting the computer 's input and output ports 
to the AIMl6. 

The MANMODI (MANifold MODule) replaces 
the ICON . It has screw terminals and barrier strips for 
all 16 inputs for connecting pots, joysticks. volt age 
sources, etc. 

CABLE A24 (24 inch interconnect cable) has an 
interface connector on one end and an OCON 
equivalent on the other. This cable provides connec­
tions hetween the uMACSYSTEMS computer inter­
faces and the AIM 16 or XPANDRI and between the 
XPANDR I and up to eight AIM 16s. 

Remote Controller-
Clock and Calendar 

ANINEXPEN~VE CONTROL 
SOLUTION FOR 

HOME SECURITY • ENERGY CON­
SERVATION• GREENHOUSES 
• ENV IRONMENTAL CONTROL 
• INDU TRIAL CONTIWL 
• LABO RATORIES 

SUPER X-10 MOD SPECS 
I. 	Remote cont roller 

Controls up 10 256 different · emote device by sen­
ding signals over the hou e wiri ng to remote 
modules . Uses BSR remote modules avai lable all 
over the USA ( cars. Radio Shack , etc.). Docs not 
require BSR cont rol module. I ocs not use sonic 

Analog Input Module • 
The AIM 16 is a 16 channel analog to digi tal converter 
designed to work with most microcomputers. The 
AIM 16 is connected to the host computer through the 
computer's 8 bit input port and 8 bit ou1 put port, or 
through one of the uMAC SYSTEMS special inter ­
faces. 

The input voltage range is 0 to 5.12 volts. The in­
put voltage is converted to a count between 0 and 255 
(00 and FF hex) . Resolution is 20 millivolts per count. 
Accuracy is 0.5"7o ± I bit. Conversion time i less 
than 100 microseconds per channel. All 16 channels 
can be scanned in less than 1.5 millisecond . 

Power requirements arc 12 volts DC at 60 ma. 

POWl 
The POW! is the power module for the AIMl6. One 
POW ! supplies enough power for one AIMl6, one 
MANMODI. sixteen sensors, one XPANDR I and one 
computer interface. The POW! comes in an American 
version (POW la) for 110 VAC and in a European ver­
sion (POW le} for 230 VAC. 

link. 
2. 	 Clock / calendar 


Time of day · hours, minutes, seconds 

Da1c · month, day · automat call y corrects for 

28,29,30 and JI day month. . I ny of the week . 


3. 	 Digital inpu t/ outputs 
8 inputs · TTL levels or swi t h closures. 

an be used as a trigger fo1 a torcd 
sequence. 

8 outputs · TTL levels 

Power supply included 11 0 C on ly. 


XPANDRl 
The XPANDRI allows up to eigh t Inp ut / Output 
module to be connected to a computer at one time. 
The XPANDR I is connected to the computer in place 
of the AIM 16 or XI O MOD. p 1 cigh1 AIM 16s or 
even Aim 16s and one XIO MOD are then co nnected 

to each of the eight ports provided usi ng a CABLE 
A24 for each module . 

This module provides two temperature probes for use 
by the AIMl6. This module should be used with the 
MANMODI for ease of hookup. The MA MODI 
will support up to 16 probes (eight TEMPSENS 
modu les). Resolution for each probe is l' F. 

For your convenience the AIM16 and the XIO MOD co me as part of a number of one !CO and one OCO . These sets require that you ha'e n hardware knowledge 
set s. The minimum conliguration for a usable system is the AIMl6 Starter Set I of your omputer and of computer interfaci ng . 
which includes one AIMl6 , one POW!, one IC0 1 and one OCO . The AIM16 For simple plug compatible sy terns we also offer comput er interfaces and sets 
Starter Set 2 includes a MA MODI in place of the ICON. The minimum conligura ­ for many computers. 
tion for a usable sy tern is the XIOMOD Starter Set which includes one XIO MOD. 

AIM16 ................. . . ... .. .......... .. 179.00 
SU PER XlOMOD(llOVAConly) . . ......... . 249.00 
POW la (POWermodule- 11 0 VAC) . ............ 14.95 
POW le (POWer module-230 VAC) ........ . .... 24.95 
ICO (Input CONnector) .. ........ .... .. ...... 9.95 
OCO (Output CO ncctor) ..........•.. . ... . .. 9.95 
MANMODI (MA ifold MODu le) .....•. ... . .. 59.95 
CA BLE A24 (24 inch interconnect 
cable) ................ . ... . . ........ . ..•.... 19.95 
XPA DRI (allows up to 8 Input or 
Output modules to be connected lo a 
computer at one time) .... .. . ... . .. . .. .. ....... 59.95 
TEMPSENS2PI (two temperature probes. 
· IO'Fto 160' F) .. ... ... . ........... . ...... .... 69.95 
LIGHTSE SIPI (light level probe) .. .. . ........ 89.95 
The following scis incl ude one AIM 16. 
one POW! , one OCON and one !CO . 
AIM16Starter Set la (110 VA C) ... . .......... . 189.00 
AIM 16 Starter Set Ie (230 VAC) . . . . ... .... ... . 199.00 

All prices and .spccifica1 ions subjcc1 to change v..ithout 
notice. Our JO-day money bad: guarantee applies. 

The following set s include one AIM16. 

one POW I, one OCO and one MA MOD I. 

AIM16Starter Set 2a (110 VAC) ......... . ..... 239.00 

AIM 16 Starter Set 2e (230 VAC) ......... . .... .249.00 


The following m0dules plug into their re pective 

computers and. when used with a CA BLE A24 . 

eliminate the need for custom wiring of the computer 

inter face. 

PETMOD (Commodore PET) . . .... . .. . ....... 49.95 

KIMMOD (KIM. SYM) .. ... .. . .. ..... . ....... 39.95 

APMOD (A PPLE II) ................ . ... .....59.95 

TRS-80 MOD (Radio Shack TRS-80) .... . ....... 59.95 

AIM65 MOD (AIM 65) ......... . .... . ........ 39.95 


The following sets include one AIM 16, one POW!, one 

MA MODI. one CA BLE A24 and one computer inter· 

face module 

PETSET la (Commodore PET· 

ll OVAC) .. . ... . . ....... .. . .. . . . . ...... . ... 295.00 

PETSETle (Commodore PET ­
230 VAC) . .. . . .. . ... .................. . ... .305.00 


KIM SETla (!\IM .SY 1,AIM65 • 
11 0 A ) ..... ...... . .. ......... ... . . . .. . 285.00 
KIMSETle (KIM, YM ,A IM 65 · 
230 AC) ..... ... ...... .. . . . ....... ....... 295.00 
AP ET la(A PPLE II · 110 VAC) ... ......... 295.00 
AP ET le(APP LE ll -2JOVAC) .... .. . .... .305.00 
T R · 0 ET la (Radio hack TR 0 · 

) . . . . . . . . . . . . . . . . . . . . . .......... . 295.00 
ETle(Radio ha ~ TR-·80 · 

) . . . . . . . . . . . . . . . . . . . . .. . .... . .. . 305.00 
AI.\165 ETla(A IM65·110VACl ...... ...... 285.00 
AIM65 SETl e(A IM 65-230 VAC) . ........... 295.00 
The followi ng sets include one X 10 MOD. one 
C BLE A24, one ICO and on<· computer interface 
module . 
PET. ET2( ommodorc P ·Tl . . . .... . .... .. 295 .00 
1\11\I ET2( KI 1.sn1) .............. .. . ..... 285.00 
APSET2(A PPL E II ) . . . . . . . . . . . .. ... .. ... 295.00 
TR -80 SET2 (Radio Shack TR · I) .. ....... . . 295 .00 
AIM65 SET2 (A l/\165) . . . . . . . . . ......... .. 285.00 
S PER X 10 MOD/ XPA DR I Sl·T2 (if you already 
have a S · T l) .. . ....... . .......... .. .... . .. 295.00 



Printer And Communication Interfaces For The CBM/PET 

SADI For Serial SADI - The microprocessor based serial and parallel interface for 1he 

Commodore PET. SAD! allows you lo connecl your PET lo parallelTwo-way and serial prinlers, CRT's, modems, acoustic couplers, hard copy 1er­
minals and olher compulers. The serial and parallel pons are indepen ­Communication, 
dem allowing lhe PET 10 communicale wilh bolh peripheral devices 

Parallel simuhaneously or one al a lime. In addi1ion , 1he RS-232 device can 
communicale wi1h 1he parallel device . Printers, Special Fealures for lhe PET inlerface include: 

and Serial Conversion lo lrue ASC II bol h in and oul 
Cu rsor conlrols and func1ion characlers specially prinled 

Printers Selcclablc reversal of upper and lower case 
Addressable - works wilh 01 her devices 

Special Features for the serial interface include: 
Baud rale seleclable from 75 lo 9600 
Half or full duplex 
32 characler buffer 
X-ON, X-OFF aUloma1ically senl 
Selec1able carriage relum delay 

Special Fealures for lhe parallel inlerface include: 
Da1a s1robe - ei1her polaril y 
Device ready - eilher polaril y 
Cemronics compa1ible 

Complele with power supply, PET IEEE cable, RS-232 connec1or, 
paral lel port connector and case. Assembled and tested. 

SADla (I IOVAC) S295 
SADie (230VAC) S325 

ADA1600 e For Parallel NEC 
and Centronics Standard Printers 
The ADAl600 is a low cos! easy 10 use interface for lhc Commodore Compulers. fl allows lhe PET and CBM compu1ers 10 use standard Ccnlronics lype prinler (in ­
cluding lhe EC 5530) for improved quali ly priming. The ADA 1600 has a 1wo fom cable which plugs imo 1he PET IEEE porl. Anolher IEEE card edge co nncc1or i 
provided for connecling disks and Olher peripherals 10 1he P ET. The ADAl600 is addressable and does not tie up 1he bus. The address is swilch elec1able. A fo ur fool 
cable wi1 h a standard 36 pin Cemronics conneclor is provided . A swi1ch clecls upper/ lower case, upper/ lower case reversed (needed for some Commodore machine ) 
and upper ca e only for clearer program lislings. Works wilh WORDPRO, BASIC and olher so ftware. o special programming is required . The case measures 3 112 x 
5 314 inches. Comes complele. assembled and 1es1ed, wi1h case and cables. Power is oblained from 1he primer or an ex1ernal power su pply may be used . Re1ail price 
for !he ADA l600 is Sl29. 

ADA1450 e Serial Printer Adapters 
The ADAl450 is a low cos!, easy 10 use serial interface for 1he Commodore Compu1ers. fl allows lhe PET and CBM compulers lO use. s1 and~rd serial prinler~ for im ­
proved qualil y prinling. The ADAI450 has a 1wo fool cable which plugs imo 1he PET IEEE port . Ano1her IEEE card edge conn~Clor IS provided for ~onnec.llng d1Sk s 
and 01her peripherals 10 lhe PET. The ADA l450 is addressable and docs nol 1ic up 1he bus. The address is swilch selectable. A. SIX foo l RS-~32 cable IS provided wnh a 
DB25 co nncclor. Pin 3 is dala oul. Pins 5,6 and 8 acl a read y lines lo 1hc primer . Pins 4 and 20 acl as ready Imes from lhe primer. These hnes can be swnch~d for 
non-sland ard primers. Baud rale is seleclable 10 9600 baud . A swi1ch sclecls upper/ lower case, upper/ lower. case reversed (n~cded for so me Commodore machines) and 
upper case only for clearer program lislings. Works wilh WORDPRO, BASIC and olhcr sof1warc. No special progra m.ming IS required . The .case measure 3 1/ 2 x 5 
3/ 4 inches. Comes complete, assembled and 1cs1cd, wi1h ca c, cables, power supply and of1ware on cassen c for graph mg funrnons, formalllng daia clc. The ADA 1450 
has a female DB25 connec1or al the end of lhc RS-232 cable for mo l srn ndard prinlcrs . The ADA 1450N has a male DB25 al lhe end o f lhc RS-232 cab le for lhc 
DIABLO serial primers. Re1ail price fo r lhe ADAl450 or 1450N is $139. 

ADA730 Parallel • For the Centronics 730 and 737 Printers 
The ADA 730 i a low cos! easy lo use interface for lhc Commodore Com pu1crs. fl allows lhc PET and CBM computer 10 use Cc111ronics 1ypc 730 and 737 prinlcrs. 
The ADA730 has a 1wo foo l cable which plug imo 1he PET IEE E pon . Ano1her IEEE card edge connec1or is provided for connec1ing disks and olher peripherals lo 
lhe PET. The ADA730 is addressable and docs no1 lie up 1hc bu . The addrc sis swi1ch sclcclablc. A cable wi1h a 36 pin card edge conneclor is provided . A swilch 
sclcc1 upper/ lower coase, upper/ lower case revcr ed (needed for omc Commodore machines) and upper case on ly for clearer program lis1ings. Works wilh WORD­
PRO. BA IC and 01her sof1warc. o special program ming is required . The case measures 3 1/ 2 x 5 3/ 4 inches. Comes complcle, a~ emblcd and 1es1ed, wilh ca c a nd 
cables . Power is oblaincd from lhe primer or an ex1ernal power supply may be u ed. Rcrnil price for lhe ADA is SI49. 

Word Processor 
Program• 
PET Word Processor. On tape ­
SJ9.50, On disk - 49.50 
For SK Pels 29.50 
For 16K and 32K Pm 39.50 

Compose and prim lcuers, fl yers, 
ads, manuscrip1 s, e1c . Uses disk or 
13pe. 30 page manual included . 

ADA400 
RS-232 
To Current 
Loop 
Adapter 

QUANTITY DESCRI PTION PR ICE T OTAL 

SUBTOTAL 
=-=-=...:c.:::...;_;__;.=____________-,----,-,- ­
Handling and shipping - add per order $4.00 
Foreign orders add 100/o fo r AIR postage 

Conn . residenls add 70/o sales true 

TOTAL ENCLOSED 

NAME 

COMPANY -------------­
ADDRESS 

CITY --------------- ­
ST A TE Z IP ---- ­

VISA 0 MIC 0 Expira1ion dale ------ ­
Card number _______________ 

Menlion 1his magazine and deducl 20/o from lhc TOTAL 

RS-232 10 currem loop adapler (A DA 400) . ADA4005 - Solder Pads 24.50 
S29.50 ADA400B - Barrier Suips wi1h screw 
Two circuils - I each direc1ion . Run an RS-232 lerminals 29.SO 
device off a compuler's lelelype port or vice 
versa. Op1oisola1ed . 

In the US order from: Connecticut MicroComputer, Inc_ 
34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595 Connecticut microComputer, Inc. 
In Canada order from: Batteries Included, LTD 34 Del Mar Drive. Brookfield , CT 06804 
71 McCaul St. F6 Toronto, Canada M5T2Xl (416)596-1405 203 775-4595 TWX: 710 456-0052 
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Home Heating 
And Cooling 
Audit 
David E. Pitts 
Houston. TX 
Have you , like thousand of m ri a n , add cl 
insulation, storm windows , as tback th 1·1110 tat 
and caulking to improve the en rgy ffic ien of 
our home? Othe r than th e I "' % n rg redit ou 

cou ld claim on yo ur tax · starting in 1979, it is 
difficult to know what sav ings on is achiev ing with 
these substantial investment of time and money. A 
colder than normal winter wil l caus increased fu el 
usage for heating which may or may not over­
shadow the e ne rgy. av ings by insulat ing. On th 
other hand , last winter (1979- 0) wa o mild in 
most parts of the nited States that it brought 
significant fu el saving fo r most horn owne rs 
whether the in ul at cl or not. How ver, e nergy 
costs have increa ·ed o mu h in o m a r a and fo r 
some fuels that these on umer · ma not have 
achieved a monetary savings. 

The co t for heating or coo ling a hou e i due 
to three things: 

1) outside temp ratur 
2) thermo ta t setti ng 
3) insulation (including air infiltration) 

Only the las t l\ o are und r the homeowner' 

control. The mo t cost- ff ctive action home-
O \ ner can take is to raise th the rmo ta L in th 
summer and lower the thermostat in \\i nte r. The 
next most effective is to incr a th in ula tion . 
Having done this, th fuel u e will till be driven by 
the o utsid tempe rature. In ord r to mpa re th 
severity and pr diet fuel u e. metcorolo i t ha e 
deve loped two concept : 

1) Heating degree d a 
2) Cooling d egre da 

H a tingdegree da y i a n timat - of' thC'h at ing 
necessary in the wi nter and oo ling d g1-c d ay is 
an estimate of the cooling necessary in the summer. 

... energy fuel savings 

as well as economic savings 


can be calculated ... 


Both are al ula t d fr m th maximum and min­
imum t mperatures and umm d a h cl a · to 
accumulate monthl · and ea r l to ta l . I-I ·ating 
degree days accumulate o n da with an ave rage 
temperature cool r than 65° F, and ooling degre 
da accumulate n da wi th an av rage t ·mpe ra­
ture warmer tha n 65° F. T he e data ar reco rd cl 
for everal hundred tation in th nite State 
and are available in a publicatio n "Local Climato­
logical Data" from th .S. D pl. of Co im r e, 

~~ 1so~~~~~~~~~~~~~~~~~~~~~~~~~--, ~ 

u c 500 Q~:.c e125 
::s - Heating Degree Days cu 
u 'II 400 ~'OJ 100 ~ 

L-~--L~~~~~~~~~~~~~~~~~~~~~~~o 

Oct. Nov. Dec. Jan. Feb. March April Ma y June July 

Figure 1. Heating Degree Days by Month for 1979-80 
in Houston, TX and Natural Gas Used in 
the Author's Residence. 
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10 VISMEM·: CLEAR 
20 P=l60: Q=lOO 
30 XP=l44: XR= l .5*3. 1415927 
40 YP=56: YR=l: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI=-Q TO Q-1 
70 IF, zr<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI, 
90 XL=INT(.S+SQR(XP*XP-ZT*ZT)) 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+,4*SIN(3*XT))*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOT0', 220 
210 GMODE 2: LINE Xl,Yl-1,Xl,0 
220 RETURN 
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RUN 
YEAR BY YEAR HEATING CONSERVATION AUDIT 

STATE <DON'T ABBREVIATE>? TEXAS 

THE WINTER OF 1973-71 IS CALLED 71t CHOICES ARE 71 TO 80 

STARTING YEAR? 78 
LAST YEAR? 80 

CHOICES OF INPUT ARE BY YEAR OR MONTH 

BY YEAR CY OR N>? Y 

UNITS OF F~EL CAN BE ANYTHING: GALLONSt KWHt CUFTt 100CUFT 
ALL FUEL ENTRIES MUST BE THE SAME UNITS 

YEAR = 78 
FUEL USE FOR OCT 1 TO MAY 1? 650 
COSTCDOLLARS>? 205.05 

YEAR = 79 
FUEL USE FOR OCT 1 TO MAY 1? 526 
COSTCDOLLARS>? 182.70 

YEAR == 80 
FUEL USE FOR OCT 1 TO MAY 1? 318 
COSTCDOLLARS>? 120.60 

FUEL USE FOR JULY? 10 
STATE CITY 


1 TEXAS BROWNSVILLE 

2 TEXAS AMARILLO 

3 TEXAS FORT WORTH 

1 TEXAS HOUSTON 


CHOOSE t OF CITY? 4 

CHOSEN CITY= HOUSTON F~ATE< 1ST YEAF~) == •3 :L 

YEAF\ RATE FUEL SAVINGS SAVINGSCDOLLARS> 
79 .31 15.813 5.51 
80 .37 178.l 67.54 

(+ -· SAVINGS) <- =: LOSS) 
1 TEXAS BROWNSVILLE 
2 TEXAS AMARILLO 
3 TEXAS FORT wmnH 
4 TEXAS HOUSTON 

CHOOSE t OF CITY? 
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The SM-KIT 1s acollection of machine language firmware programming and test aids for 
BASIC programmers. SM-KIT 1s a 4K ROM (twice the normal caparily) which you 
simply insert in asingle ROM socket on any BASIC 4CBM/PET-e1ther 80 column or 40 
column. Includes both programming aids and disk handling commands. 

ER ROR DETECTI ON the SM-KIT automallcally indicates the erroneous line and 
sta tement for any BASIC program error. 
LINENUM BERI NG the SM-KIT au tomatically numbers BASICstatements until you 
turn the function off. 
SCRE EN OUTPUT. thecommands FIND. DU MP. TRACE and DIRECTORYdisplay on 
the CRTwhile you hold the RETURN key (display pauses when the key is released). 
Continuous output is selected with shift-lock 
OUTPUT CONTROL to DISK or PRINTER 1n addition to displaying on the CRT. you can 
direct output to either disk or printer 
HARDCOPY allows screen displays to be either printed or stored on disk 
Fl ND searches all or any part of a program for text or command strings or variable 
names. Either exact search or wild ca rd search supported. 
RENUMBER the SM-KIT can renumber all or any part of a program The selective 
renumbering allows you to move blocks of code within your program. 
VARIABLE DUMP. displays the contents of floating point. integer.and string variables 
(both simple and array). Can display all variables or any selected variables 
TRACE SM-KIT can trace program execution either contmuously or step by step 
starting with any line number. Selected program variables can be displayed while 
tracing. 
DISK COMMANDS as in DOS Support (Universal Wedge). the "shorthand" versions of 
disk commands may be used for d1splay1ng disk directory. in1t1ahzing, copying. 
scratching Illes. load and run, etc 
LOAD SM-KIT can load all or part of BASIC or machine language programs. ft can 
append to aprogram in memory,overwrite any part of aprogram,load starting with any 
absolute memory location. and load without changing variable pointers. 
MEAGE allows merging all or any part of aprogram on disk with aprogram in memory. 
SAVEand VERIFY SM-KIT provides one step program save and veri fication. It also 
allows you to save any part of a program, or any address range. 

SM·KIT 
for Commodore Computers 

A Programming Productivity Tool 

ONLY 

$40 


A 4K ROM with both 
programming and disk 
handling aids. 

Developed by (and available in Europe from) SM Softwareverbund-Microcornputer GrnbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany 

· WRITE FOR CATALOG. 
252 Bethlehem Pike 	 ABComputers AddS12sperorderforsrupp1ng wepav11a1anceofuPs~urlacecharges 
Colmar, PA 18915 215·822·7727 	 on all prepaid orders Prices hsfed a•e on cash d1scoonf oasisRegular 

wabasH 

When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 
MasterCard. Visa Accepted. 

Call Free: (800) 235 -41 37 


prices shghlly higher 

FREE your keyboard-interact directly with the 
screen .Why waste time typing?Use a3-G Light Pen . 
•••··· ········Mail Coupon of Call Today lor lmmed1a1e Dehvery·············· 

fi: 3·G Company, Inc . Depl. c • Remember, 3·G offers a 30·Day 
~ Rt . 3, Box 28A, Gaston, OR 97119 Unconditional Money Back 

(503) 662·4492 	 GUARANTEE 

O TRS·80 Economy O TRS·80 Professional 0 PEl Proless1onal L: Apple Proless1ona1 

S24.95 $39.95 $37.95 $38 .95 


Yes , I want 10 make my computer more versatile. Rush me 3·G 
Light Pens. (Add Sl .50 for malling and handling-S6.00 fore ign.) 

Enclosed is: C check or money order Mas1erCharge Visa 

-·-················-··..­
Card No. 

NAME 

~DR~ 

CITY 

··-··-··-·-·••H••·················-····-..·····-·-·····- -··-··-------------·-····················· I 
Exp. Date : 

I 

: 
I 

_	 : 
I 

STATE ___ZIP__ : 
I 

·------------------------------- ------------------~-------· 
• 	 In his business Al Zenker o Zenl.\er Den1a1 taos 1n Pennael Pennsyl an1a uses our pens lor 

dillil entry. Larr} Gooo ar ot Lo 1. e11 .1 assacnuse11s uses me oen10selecl telephone numbers 
10 oe aiaieo oy is comouter noiwa c tsoensen 01 .1cro ta Inc 1n Minne.apohs ~ rnnesota 
w111es education software 101 the 3·G l 1gn1Pen 01 Rl!.nara hems al East Carolina Unt\·ers11y 
1ncorpora1es our pen ma demors11a11on ,.,1ha \'01ce svn nes1:er o tuch n1ss1uaen1s how to 
us computers 

• 	 1nese peoplenave 01scovereo the oenehls 
o using a 3·G L1gnt Pen Wouldn 'I a 3·G 

Light Pen make your system more versatile 

and more lunct1ona1? Yes . al course II 
would ' 

• 	 Don ' t W.it-order your pen 1ooay ano 
rece1"'e 

I ) 3·G L1ghl Pen 
2) Demonslrat1on cassettes (with 

Proless1onal TRS·80 . PET ano 
Apple) 

3) Sample program list ing 
• ) Comple1e oocumen1a11on ano 

insuucttons so you can wri te 
your own program 1n BASIC 

51 Otner Light Pen software and 
games a a1lable 

• NO ASSEMBLY NECESSARY . READY TO 
PLUG IN AND USE 

http:handling-S6.00
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National Climatic Center, Federal Building, she ­
vi lle, NC 28801. The concepts of the Cooling and 
Heating degree days have shown excellent correla ­
tion with fuel use in the author's residence (see 
figure l and 2) both in heating and air conditioning, 
on a month by month basi and an even higher 
correlation for an entire sea on . This corr lation 
prompted the author to develop a BASIC program 

The programs can 
evaluate efficiency from 

the year 1974, through and 
including 1980. 

for calculating an energy usage rate in one yea r 
and predicting energy usage in the fo llowing yea r 
based on degree days. Using th is techn ique, energy 
fu el saving as well as economic savings can be 
calcu lated even though the weather, ene rgy co t, 
and energy efficiency of the home are changing 
month by month and year by year. 

Two program were written for th 0 I-4P ff 
in "plain J ane" BASIC so a to be easil y converted 
to other machines. Each program requires less 
than SK and can be shortened considerably by 
selectively eliminating data statements to restrict 
the geographical cove rage. Each program requires 
the homeowner to have r cOJ·d of fu el u e and 
cost for two years or more. The programs can 
evaluate efficiency from the years 1974, through 

and including l 980. An typ o f fue l can b util iz cl , 
just remember that the units you inpu t 1•ill be the 
units calculated for the fue l savings . Likewise the 
rate is given as cost/fuel unit , and so is dependent 
upon the units you input. Changing fu l or 
changing residences invalidate th te hn ique. T he 
hea ting sea on is from October l to Ma.· l and th 
cooling season is from April 1 to ovember 1 and 
are made extra long in ord r to accomodate the 
.,... ide range of climates in th nit d Sta tes. Because 
many fue ls are used fo r other purposes u ha hot 
water heating, home lighting, etc., the ff season 
minimum usage is used to remove these fac tors 
from the seasonal weathe1· effect . Thus the heating 
program req uests the Jul y fu 1use and the cooling 
program reque ts th J a nua1·y fue l u . hou ld a 
user li v between the itie · , Ii ted runs f r a ll citi c 
in that region wi ll a llow interpolation . The fo llO\ lllg 
are some key variables: 

ST$=state 
CT$ =city 
H(l,I) =degree days for 1974 for city I 
x =fuel use/degree days for base year 
H =predicted fuel use minus actual fu el ed 
RATE(k) =cost/fuel unit 
F(k) =fuel uni t 
D(k)=cost 
k= year 
MI= fuel use in minimum month 

T he precision of this t~chnique is good, but may 
predict small savings or loss in yea rs when no 
energy con e rvation practice were in effect. Th is 
uncertainty is due to the va riance betw en da and 
night temperatu res wh ich i not always well repre­
sented by the mean temperatu re for the day. 

Cooling Degree Days ___ 
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Why would anyone spend $59.95 for a joystick? 

Star Wars. Played with paddles, it's difficult 

Super
Joystick 

at best and frustrating at worst . But with 
a joystick it becomes an entirely new 
experience. It's still challenging . It's also 
fun . And very addictive. 

Have you ever used a drawing program 
in which one paddle controls the horizontal 
movement of the "brush" and the other 
paddle the vertical? It's slow. tedious work. 
But with a joystick. drawing is an absolute 
joy. 

Exceptional Precision 

The Apple high-resolution screen is divided 
into a matrix of 160 by 280 pixels . To do 
precise work on this screen, you need a 
precise device. Most potentiometers used 
in paddle controls are not quite linear. If 
you rotate a paddle control at a constant 
speed, you 'll notice that the cursor speeds 
up slightly at the beginning and end of the 
paddle rotation . 

The Super Joystick has a pure resistive 
circuit which is absolutely linear within one 
tenth of one percent. In other words it would 
give you precise control over an image of 
1000 by 1000 pixels, were such resolution 
available. Thus it is suitable for high precision 
professional applications as well as educa­
tional and hobbyist ones. 

Matched to your application 

The Super Joystick also has two external 
tr im adjustments, one for each direction . 
This allows you to perfectly match the unit 
to your appl ication and computer. Say you 
want to work in a square area instead of the 
rectangular screen. Just reduce the horizontal 
size with the trim control. 

How many times have you played Space 
Invader and had your thumb ache for hours 
from the repeated button pressing? This 
won 't happen with the Super Joystick. It 's 
two pushbuttons are big. Moreover. they 
use massive contact surfaces with a life of 
well over 1,000,000 contacts . A few games 
of Super Invader using these big buttons 
will justify the purchase of the Super Joy­
stick. 

The Super Joystick is self-centering in 
both directions. That means when you take 
your hand off it, the control will return to the 
center. However. if you want it to stay where 
you leave it, self-centering may be easily 
disabled . 

The Super Joystick plugs right into the 
paddle control socket and doesn 't require 
an 1/ 0 slot . 

High-quality construction 

The sturdy metal case of the Super Joystick 
matches that of the Apple computer. Every 
component used is the very highest quality 
available. The Super Joystick even uses a 
full 16-conductor ribbon cable so you can 
add a second joystick if you wish . The first 
Super Joystick replaces Paddles O and 1. 
You may not realize it. but the Apple can 
support four paddle controls. A second Super 
Joystick would replace Paddles 2 and 3. 

.-
By removing two springs, self-centering 
can be defeated. 

We invite your comparison of the Super 
Joystick with any other unit available. Order 
it and use it for 30 days. If you 're not 
completely satisfied . return it for a prompt 
and courteous refund plus your return 
postage. You can 't lose. 

The Super Joystick consists of a self­
centering , linear joystick, two trim controls, 
and two pushbuttons mounted in an attractive 
case. It comes complete with an instruction 
booklet and 90-day limited warranty. Cost 
is S59.95. 

Order Today 

To order the Super Joystick send S59.95 
plus S2 .00 postage and handling (NJ 
residents add S3.00 sales tax) to our address 
below. 

Experience the joys of using the world 's 
finest joystick. Order your Super Joystick 
at no obligation today. 

39 East Hanover Ave. 
Morris Plains. NJ 07950 
Toll-free 800-631-8112 
(In NJ 201-540-0445) 

Super

PaCJdle 


Are the paddle controllers on your Apple 
wearing out? Or did you get a new Apple 
without paddles? 

We 've got good news for you! Super 
Paddles. Each paddle control consists of a 
high-precision linear potentiometer and a 
big ( 1 / 2" DJ industria l-quality pushbutton 
mounted in a sturdy 4" x 2" x 1" metal case 
which matches the Apple. Each of the two 
paddles is connected with a long 5-footcable 
to the Apple paddle socket. 

Every component in a set of Super Paddl~s 
is the very finest quality available. The set 1s 
backed by a 90-day limited warranty from 
the manufacturer as well as Peripherals Plus· 
moneyback guarantee of satisfaction. 

To order, send $39.95 plus S2.00 postage 
and handling (NJ residents add $2.00 sales 
tax) to the address below . Credit card 
customers may call orders to our toll-free 
number. 

39 East Hanover Ave . 
Morris Plains, NJ 07950 
Toll-free 800-631-8112 
(In NJ 201-540-0445) 

FREE 

48-Page 

Catalog 


A new. free 48-page cata log is free 
from Creative Comput ing and Periph­
erals Plus. To he lp buyers make intell i­
gent purchasing decisions, the product 
descriptions are exceptionally compre­
hensive and include screen photos in the 
software section . 

The catalog describes 20 books on pro­
gramming, games, and educational appli­
cations; 160 software packages for · 
Apple , Atari , TRS-80, PET, CP/M, Tl, Sor­
cerer and Sol computers; 3 magazines 
(Creative Computing , Microsystems. and 
SYNC); 5 graphics and music peripherals; 
an LP record ; board game; 8 T-sh irts and 
an eclectic assortment of other products 
for the personal computer user. 

To get your free copy, simply drop a 
card or note to the address below. 

creative complltlufi 
Attn : Donna 

39 East Hanover Avenue 
Morris Plains, NJ 07960 
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RUN 
YEAR BY YEAR COOLING CONSERVATION AUDIT 

STATE <DON'T ABBREVIATE>? TEXAS 

THE SUMMER O~ 1974 IS CALLED 74t CHOICES ARE 74 TO 80 

STARTING YEAR? 78 

LAST YEAR'? 80 


CHOICES OF INPUT ARE BY YEAR OR MONTH 

BY YEAR CY OR N>? Y 

UNITS OF FUEL CAN BE ANYTHING: GALLONS, KWH, CLIFT, 100CUFT 
ALL FUEL ENTRIES MUST BE THE SAME UNITS 

YEAR= 78 

FUEL USE FOR APR 1 TO NOV 1? 10422 

COSTCDOLLARS>? 374.28 


YEAR == 79 

FUEL USE FOR APR 1 TO NOV 1? 9483 

COSTCDOLLARS)? 402.56 


YEAR = 80 

FUEL USE FOR APR 1 TO NOV 1? 102 04 

COSTCDOLLARS>? 528.08 


FUEL USE FOR JANUARY? 679 
STATE CITY 

1 TEXAS E:ROWNSVILLE 
2 TEXAS AMARILLO 
3 TEXAS FORT WORTH 
4 TEXAS HOUSTON 

CHOOSE t OF CITY? 4 

CHOSEN CITY= HOUSTON RATE<1ST YEAR>= .03 

YEAR RATE FUEL SAVINGS SAVINGSCDOLLARS> 
79 .04 367 . 3~) 15. :;9 
80 .0 5 734.26 37.99 

(+ = SAVINGS)( -= LOSS>1 ·rE:-xAs·-· - . -E:RowNsvl:l.CE . ~ . -·· - - ·~ -.. -····-. - .~~ 
-------- - -- - .. -· ------------ -- ... ·- ­".-- -_z __ _T~X.A13 0M_ARIL._l:.Jl__ __ ___ -----· _ 

't' "·--· · - -· •.•.•. 

3 TEXAS FORT WORTH 
.q -tEX~ ----HOUSTDN- --------- --- --- --- -- --- -- --- -· 

-- ~------ --- tHoosi::· t~ ·oF-- cif Y? ~ ·- -·-· · --·~-~-- -· · ·- - -- ·· 

http:0M_ARIL._l:.Jl
http:E:RowNsvl:l.CE


--

47 July, 1981. Issue 14 COMPUTE! 

Software Specialists• Science and Education 
(! °iJJ rv= MICROPHYS APPLE,X ' 
...,.s 

PET PROGRAMS 
Microphys is pleased to announce the avail ability 
of its educational so ft ware for use with the Com· 
modore PET/CBM and APPLE/ Bel l & Howell 
microcom puters. Over 180 prog rams have been 
successfully employed in Chemistry, Physics , 
Calculus, Mathemat ics , English Vocabulary and 
Spelling classes on both the high school and 
college levels. 

The prog ram s are supplied on C·10 cassettes and 
are accompanied by complete instruc t ion s. Each 
cassette retails for $20 and may be obtained di rec· 
tly from Microphys. 

For those us ing disk drivers, the programs have 
been coherently grouped on diskettes. Educationally­
oriented word game programs such as ANAGRAMS, 
WHEELS OF FORTUNE and CRYPTO, are also avail · 
ab le 

Educators are invited to send for our educat ional 
catalog describing over 180 programs now 
available for use on the PET/CBM and APPLE/Bell 
& Howell microsystems. 

MICROPHYS PROGRAMS 
2048 Ford Street• Brooklyn, N.Y. 11229 U.S.A. 

(212) 646·0140 
U. K. & European Dealer Inquires Welcomed! 

CASCADE COMPUTERWARE CO., P.O. BOX 2354, EVERETT, WA 98203 

Dealer inquiries invited (206) 355-6121 

ECX COMPUTER CO. 

Specialists in Commodore Equipment And Peripherals 

•••• NEW••••NEW....NEW....NEW....NEW •••• 
' MX·232 CBM/PET TO RS·232C INTERFACE: 


Low cosl. b1d1rect1onal . 50 to 19.200 baud rate . lull modem controls. 

parity. allows for two RS-232C CBM ports. installs easily inside 

CBM : $149.95 


' SX-232, CBM/PET RS-232C MODEM SOFTWARE: 

For above CBM to RS·232C interface and standard RS·232C 

modem. works with Source M1cronet CBM to disk CBM to 

CBM: $49.95 


' MX·91D CBM/PET RAM/ROM: 

Allows mulh ROM protected programs using the same socket to be 

put onto diskette cassette. no need to insert protect ROM 1n socket 

after 1ml1al load. eliminates need for ROM switch box. vmte protect 

in software. decoded for dual ROM socket usage. 4K expandable 

to BK. easy internal CBM installation : $119.95 


'C101 IEEE-488/PET TO CENTRDNICS PARALLEL INTERFACE: 

New low cost . includes IEEE·488 and Parallel Cables. works on all 

CBM with Spinwriters. Starwriters. etc. $129 95 


' MX·901 CBM/PET CB2 ZOUND: 

Low cost internal CBM sound music. makes a #2001 or #4001 

sound hke a #8032: $16 95 


' MX-902 CBM/PET/VIC CASSETTE ZOUND: 

Hear programs loading. finds the program easily. internal 

sound : $16.95 


' Sl-1 DO IEEE·488/PET MODEM SOFTWARE: 

Best 8010 modem software. by 8010 developer. all lealures 

of SX232: $49.95 


' MX·200 IEEE-488/PET PARITY MOOEM/SORWARE: 

Talk to a host computer requiring parity. all featu res of 

SX232: $399.95 


'C102 IEEE-488/PET WATANABE PLOTTER INTERFACE: 

For fast IEEE·488 plolllng $295.00 


ECX COMPUTER COMPANY 
2678 NORTH MAIN ST. #6 

WALNUT CREEK. CA. 94596 
(415) 944·9277 

1,000,000 Bytes 

PET/BETA-1 - \ 

If your data and program handling requirements are 
minimal. a mini -disk may be for you. If you want to access 
large amounts of data, program libraries. flexible user­
defined data formating, and easy to understand documen­
tation. CONSIDER the PET/ BETA-t. 

The PET I BETA-1 is a fast digital tape system incorporating 
the BETA-1 drive. with a flexible user-oriented operating 
system. The double-density drive has high-speed random 
access to over 1 million bytes per digital cassette with a 
transfer rate of t Ki second. 

PET / BETA- 1 System 

Single density (512 k/drive) .......... . S600 

Qouble density (1 meg/drive) .. .. ..... S aoo 

M ANUAL Caoc l ,cab l e to curcnase ) . . . . . . . • $10.00""""'............. - ..
~ 

VISA 

New PACKAGED PROGRAMS 
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1 REM COOLING FUEL AUDIT 
2 REM BY DAVID PITTS, 16011 STONEHAVEN OR. HOUSTON, TX 77059 
10 REM 
11 REM PROGRAM REQUIRES COOLING FUEL USE <ANNUAL OR BY MONTH> 
12 REM COOLING MONTHS ARE APRIL 1 TO NOV 1, 2 YRS OR MORE REQUIR ED 
13 REM OUTPUT IS FUEL SAVINGS, AND $ SAVIN GS 
15 F~EM ************************************************** 
17 DEFFNTRCCE> =INT<E* 100)/100 
20 PRINTTAE: <12 >;"YEAR BY YEAF.: COOLING CONSERVATION AUDIT": PRINT ! PFU NT 
22 GOSU8500!INPUT"STATE <DON'T ABBREVIATE>";8$ 
23 FORI=1T07!READM$CI>!NEXT!PRINT 
25 PRINT"THE SUMMER OF 1974 IS CALLED 74, CHOICES ARE 74 TD 80" 
27 PRINT! INF'UT"STARTING YEAR"; YS: INF'UT"LAST YEAR"; YE: PRINT 
30 L==YE-YS+1 !PRINT"CHDICES OF INF'UT ARE BY YEAR OR MONTH" !PRINT 
40 INPUT"BY YEAR CY OR N>";A!~!IFASCCA!~> <> 8<.i>THEN :LOO 
41 PRINT! PRINT "UNITS OF FUEL CAN E:E ANYTHING! GALLONS , l<WH, CLIFT, 10 OCUFT" 
43 PRINT"ALL FUEL ENTRI ES MUST E:E THE SAME UNITS"! COSUE:50 0 ! PRINT 
47 FORI=1TOL!PRINT"YEAR= "jINTCYS+I- 1> 
48 PRINT II FUEL USE FOF\ APR 1 TO NOV 1"; : INF'UTF (I) : INPUT II C0!3T (DOLLAF~S) II;[) (I) 
90 GOSU8500!NEXT!GOT0200 
1 0 0 FORI= 1 TOL.. ! GOSU85 () 0: PRINT II YEAR ::: II; INT ( YS+ I -· :I.) : FOR,J "-" 1 T07 
105 PRINT II FUEL USE FOR II; M$ ( J) ; : INPUTF: p1:;:1NT II COST FDR II; M$ ( J) ; : IN F' TD 
110 FCI>=FCI>+F!DCI> =D<I>+D!NEXT!NEXT 
200 INPUT"FUEL USE FOR JANUARY"jMI!I=1 
22 0 READST$ , CT$< I) t H < 1, I> , H <2, I) , H C 3, I> , H ( 't, I> , H < 5, I> , H < 6, I) , H < 7, I> 
230 IFLEFT$CSTS,7> =LEFT$C8S,7>THENI=I+1 
240 IFST$ =~ "END"THEN2~i0 

245 GOT0220 
250 ..J=I-1 !LL=YS-74+1!PRINTTAE:<15); "STATE" ;TA8C25); "CITY" 
255 FORI=1TOJ 
260 PRINTTA8<10>;I;TA8C15)jB$jTA8<25>;CT$CI >!NEXT 
270 INPUT"CHOOSE =I= OF CITY"iI!PRINT!GOSU8500 
280 X= <F<1> - 7*MI>IH<LL,I>!RATEC1> =DC1>1F<1>!H=FNTRCCRATEC1>> 
2 8 2 PRINT " c Hos EN c r TY = " ; c Ts < r > ; TAB < 3 7 > ; "RATE c1 s T YE AFn = " ;rAE: c5 B > ; H 
285 PRINT!PRINTTA8(5)j"YEAR"j 
29 o PF\INTTAE: <:1.6 > ; "RATE" ;rAE: <25 > ; "FUEL SAVING!3"; TAB< .q2 > ; "SAVINGS< DOLLAl~G >" 
295 FOR~{ = 2TOL. 

300 H=HCLL+K- 1,I>*X+7*MI- F<K>!RAT ECK> =DCK>IF<K>!C =H*RATECK> 
312 H=FNTRC<H>!RATE<K> =FNTRCCRATE<K>>:C=FNTRCCC) 
320 PRINTTAB<5>iINTCYS+K- 1>;TA8<:1.5>;RATE<K>;TABC28>;H;TA8C42>;C 
34 0 NEXT: PRINT! GOSUB50 0: PRINTTAE: ( 2 0 > ; "< + ~ SAVINGS) < - = LOSS)"! GOT02!:'i5 
5 0 0 p R INT 11 

- - -- - - -- - -- - · - - - - ·-·----- - - ------ - - - - -·---· -· - - -·-- ·-· ·- ·- ··- ·- - - · - · ---···-· - ·---··- ···· 1
1 ! F~ [ T lJ RN 

1999 DATAAPRIL,MAY,JUNE,JULY,AUGLJST,SEPTEM8ER,OCTOBER 
2000 DATATEXAS,BROWNSVILLE,3871,3857,3327,4023,4188,3689,3756 
2010 DATATEXAS,AMARILL0,1396,1235,1013,1700,1556,1168 , 1666 
2020 OATATEXAS,FORT WORTH,2578,2609,2251,30:1.7,2965,2509,31't2 
2030 DATATEXAS,HOUSTON,2821,2656,2225,2751, 2866,2577,3 127 
2032 DATAALA8AMA,8IRMINGHAM,1640,1858,1't27, 2272,1975,:l.719,2177 
2034 DATAALA8AMA,M08IL E,2548,2732,2't05,28't6,2884,2442 , 2680 
2036 DATAALABAMA,MONTGOMERY,1941,2349,1730, 2630,2388,2033,2375 
2038 DATAARIZONA,FLAGSTAFF,232,88,98,191,152 ,85,331 
2040 DATAARIZONA,PHOENIX,4285,3785,3965,1521,4313,4:1.86,3872 
2042 DATAARIZONA,TUCSON,2788,2592,2760,3099,3184,3052,2844 
2044 DATAARKANSAS,LITTLEROCK,1787,1941,1602 , 2266,2358,1926,2't86 
2046 OATACALIFORNIA,LOSANGELES,627,505,864,602,827,845 ,494 
2048 DATACAL I FORNIA,SANFRANCISC0,127,80,192 1 88,144,:1.82 ,102 
2050 DATACOL.ORADO,DENVER,715,55.tt,667,799,748,661,95 0 
2052 DATACONNECTICUTT,HARTFORD,764,870,819,905,657,8:1.:1.,787 
2054 DATADELAWARE,WILMINGTON,1109,1101,1003,1120,1016,990,1333 
2056 DATAFLORIDA,JAC~(SONVILLE,2460,2781,2179,2717,2559,2483,2647 

http:88,144,:1.82
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Estimating 
Gas Mileage 
With An Empty 
Tank 
J. L. Christensen 
El Cajon. CA 
In days gon b the estimation of ga mileage was 
routinely performed by man driv rs to check the 
health of their favor ite conveyance. Gaso line was 
cheap and the procedure was straightforward . One 
simply filled the gas tank, drove a couple hundred 
miles, then refilled the tank. The mileage driven 
divided by th ga llo n to refill the tank \ as the ga 
mileage. 

Today with the cost of ga oline competing 
with the cost of a nuclear pow r plant, not all of u · 
can afford to fill the tank so ca uall . In fact, fo1· 
long period w may find our Iv s driving consist­
ently off the bottom half of the tank. This practic 
results in poor mileage estimates si nce we no 
longer have a olid benchmark (a full tank) again t 
which to mea ·ure fuel consumption. 

The BA lC program pre ented on the fo l­
lowing page he lps to restore gas mil age accuracy 
while allowing us to drive off the botton of the 
tank. Fuel consumption is estimated from the gas 
gauge instead of the 'full tank' method. s ev r on 
knows, automobile fuel gauge are notoriousl y 
non-linear, o thi program i d signed to calibrat 
the gauge by fitting a cubic equation to data sup­
plied by the driver. The program estimates gas 
mileage over any selected mil age inte rva l which 
allows the program operator LO di scriminate 
between city dri ing and the mileage obtained on a 
trip. 

How To Take Data 
To use the prog1·am, the dri er mu l k pa log in 
the following format: 

Miles Gallons 
St.art End 

Gauge Gauge 

Figure I. The Gasoline Log 

Each time th driver vi it his rri endl y s rvice 
station, he should enter the mil . from the odom ­
ter and the gallons of gas added to the tank. H e 
must also enter the gas gauger ad ings before 

(Start Gauge) and after (End Gauge) add ing th 
gas. For a bit more generality you may w nt to add 
other columns for the date, liters (in case yo u can 't 
buy gallons) and price. 

Now fuel ga uges are normall pro i ed with a 
cale of ev ral division . Th bottom li ne is marked 

with an 'E' whit the top of the · a l i · nia rked with 
an 'F' . Automotive gas gauge are ra re!) provided 
with numeric annotation. However, the rlr iver ma y 
suppl y the nee ssary quantitat ive meter sca le by 
as igning an int g r valu to ea ·h di vi ·i•Jn begin­
ning with 0 at the E' position. hus th gas gauge 
will appear as shown below: 

2 

Figure 2. The Gas Gauge Scale 

When recording the fuel ga uge reading. the dri ver 
is expected to interpolate between divisions. This is 
normally po ibl to within about ± 1Oo/r of the 
interdivisi n cale. The fuel gaug r a lmg in th 
above figure i e timated to be 1.4. 

Be sure tor ad the gauge when th e car is 
resting on level ground. Al o som gauL es have a 
ery sluggi ·h r sponse so the d1·iv r ma. have to 

wait a minut or after r tarting th ca r to get an 
accurate reading. 

lf the fuel consumption during a tr ip is of 
interest, the driver should enter the od meter 
reading at the ta rt of the trip. th fuel dded , if 
any, and th gaug reading . Ir no fu el ha been 
added , ent r 0 in the Gallon olu mn and the sa m 
fuel gauge reading in both the tart and End 
Gauge columns. At the conclusion of the trip , 
again enter the odometer reading, 0 gall ons and 
the same gauge reading in both th Stan and End 
Gauge columns. 

Following data assimilation , the pr gram ask 
the operator fo1· the minimum mileage interval 
over which the fuel con umption will be com puted. 
Proper accou nt will be taken of th gas 1 emaining 
in the tank at the sta rL and end of ach im e rva l. Ir 
the input mileage inte rval corre ponds to that of a 
trip, the gas consumption on the trip will be com­
puted as we ll as the consumption over o ther 
·imilar inte rva l ·. 

Program Operation 
The f1owchart in Figure 3 \ ill b of assiHance in 
identifying major fun ctions and operations of the 
program. 

The mil ag and gas ga uge clala for lh 
program i prO\ ided in a DA TA ·tatement begin­
ning at line 20 I . During program de\'elopment, 
DATA tat m nt are preferred ove r INP T 
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Agricultural Software 

from Cyberia,. 


FOR PET/CBM SYSTEMS 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• 	 Records, sorts, combines and prints the results of the farm operation. 
• 	 Account headings and numbers are pre-assigned for nearly every type 

of farm income or expense, but any account may be deleted, altered or 
added. 

• 	 Keeps persona l, family and house-hold accounts as well. 
• 	 Cyber-Farmer management tools include cash-flow analyses, depreci ­

ation schedules, inventory and budget reports . 
• 	 No computer experience is necessary to operate this system. 

Farrow-Filer TM Farmer'sWorkbool< 
Record-keeping and management The most powerful management tool ever for the 

agricultural producer. Farmers Workbook combines system for the pork producer 
the power of Visicalc • with the knowledge of a ma­

• 	 Helps the pork producer to lower their cost-per-pig jor midwestern university. The Farmers Workbook is 
by producing more animals. a collect ion of templates that are designed to be run 

on the Visicalc® program. The templates include 
cull ing 0 f freeloaders . 

• 	 High visual impact of reports allows for better 
lables, formulas , sample data, test cases and full 
documentat ion. Template titles include: Cattle 

in the herd. 
• 	 Alerts the operator to possible medical problems 

Feeder, Pig Product ion, Sheep Production , Grain 
Management, Loan Payments, Market Average, Land • 	 Forecasts farrowings for a 3 month period. 
Purchase and many others. 

• 	 Keeps individual records on each animal. • Visicalc is a trademark of Personal Software. Inc. 

Also...Two Other Enhancements for PET/CBM Systems 


Th is is an act ive, integrated system-not just a passive network. Super­
Bus gives schools, banks, laborator ies and bus inesses control of the 
way thei r networks operate. 
•Up to 18 computers, disk drives or printers can be interconnected. 
• Complete file security (program and data) and BASIC security. 
• Built-in error detection and convenience features. 
• Can both read and write to disk. 
• All BASIC commands can be used. 

Auto-Boot TMSimplifies PET/CBM operation 
•Auto-Boot is a ROM that au tomat ica lly loads and runs the first program 

on the disk (in itial iz ing if necessary) . 
• Completely compat ible with most other programs. 
• Just insert the di sk in the drive, turn on the computer, and Aut o-Boot 

does the rest. 

Mas1e1Card. VISA and c.o D orders accepted . Specify computer model when g~~~QlcSl 
ordering SuoerBus or Auto Boot Dealer inqu,,.es invited 'i.r" = LS lr=iJ L ., 515·292-7634 

2330 LINCOLN WAY, AMES, IOWA 50010 

http:inqu,,.es
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"1 LES GAL ST. GAUGE EHD GAUGE 

57146 . 8.78 .4 2.8 

57272. 4.3 .3 1 . 9 

57 311 . 4.39 .2 t . 9 

57349. . 1 . 6 


1 . ' ' 57364. 4.35 0 1 . 7 

57394 . 8.7 0 2.3 

57473. 4.3 0 1 . 75 

57506. 4. 17 . 1 t . 8 

57550 . 4 . 10 - . 1 1 . ~ 


TAHK EQUATI OH: 

GL a A3•<GA)A3 + A2•CGA)A2 + Al•<GA> + AO 

Al•.609321 A2•-t . 73937 A1~3 . 88762 


GAUGE GAL 

0 0 

. 2 .712824 

.4 1.31574 


1 . 83 80 l
·'. 8 2 . 30887 

1 2.75757 

1. 2 3 . 21335 
1. 4 3.70547 

4 . 263171.' 
1. 8 4.9157 

2 5.69231 

2 . 2 6 . 62224 
2.4 7 . 73474 
2.6 <J . 05<}06 
2.8 10.6244 
3. 12.4601 
3.2 14 .5954 
3.4 17.0595 
3.6 19.8816 
3.8 23.091 
4. 26.717 

ST "1:57146. E H I> " I i 5 7 3. 1 1 . GAL:t3.6829 PU/GAL: 12 . 05 88 
ST "I: 57272. EHi> "1:57473 . GAL:24.4262 1111GAL:8 .22 887 
ST "1:57311. EHi> Ptl157473. GAL:t9 . 812S 111/GAL:S . 17 652 
ST "1:57349. EHi> Ptll57506 . GAL:t9 . 01 l'll/GAL:S. 258 81 
ST "1:57364. EHi> 111•57550 . GAL:21.9268 l'll/GAL:S . 482 78 
ST "I: 57394 . EHi> 111:57550 . GAL:l7.5768 11I/GAL:8 . 875 35 

TOTAL GAL:42 . 3725 TOTAL l'IILES :4 04 
AYE l'IILES/GAL:9 . 01353 
OYER AH AVERAGE IHTER\IAL OF1171 . 167 l'IILES 

tatements sine the data i not lost if (wh n) th 
program bomb . In e ither ca e. th va lue of 11 at 
line 153 mu t be et equal to the numbe r of line of 
data . 

Following data input, th prngram asks for th e 
'MIN I MUM MILEAGE I TERVAL" overwh ich 
the fue l consumption estimate is to be computed . 
This alue is called U 1 in subs quent calculation . 
At line 310, th program comm nces at the fir t 

mileag ntr}' and ea rches thr ugh foll owing 
e ntries until it finds the next emr ' and . earche. 
through fo ll owing e ntries until it find the next 
e ntry that eq ual or exceed · the first entry by I . 
The gas co n. umptio n i o m put cl over 1hi inte rva l 
and the pro ram th e n retui-ns to th second entr 
and performs th a m e tas k. Ir yo u would like th e 
mileage between each visit to th e pump, enter 0 for 
the minimum mileage interval. 
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MCC AIM-65 ACCESSORIES 


20076 CHAPMAN AVE 

ORANGE, CALIF. 92669 

714 633-0245 

Now you can have your tavori te m::>s t 
use l ul prog ra ms. includ ing BASIC pro· 
grams. avai lab le in EPROM !or instant 
use! 

Ou r EPROM PR OG RAMM ER and EPROM 
EX PANSIO N are already known as the 
mos t econom ical AIM-65 ' accessories on 
the market. Now 1n add 1t1on to th ei r proven 
usef ulness fo r those work ing 111 assembl y 
and machine language you can save and execute 
BASIC programs 1n EPROM. 

En1oy the 11me-sav1ng ease of progr amming 1n BASIC and the 
powerful capa b1l1 ty of instant execution all for only S1 25.00 for both 
boards. 

Of course all o f our t ime- tested features are included The programmer pro· 
grams all 2 and 4 Kby te EPROMS compat ible wi th AIM -65. feat ures selec· And remember MCC has other line AIM ·65 

tab le blank chec k and verify. dupl icat es exi st ing EPROMs. and inclu des ful l accessories available 100 ' 
• Centron1cs port $72 50 tsof1 Yare and cable included)

utili ty routines to reloca te ob1ec t code in RAM to any EPR OM address • RS 232 port $78 00 trequir es -+ 5 volts only cable in· 
The EPROM EX PANSION gives you 8 Kbyte o f ex tra EPROM memory space c ludedl 

eli minating the need to remove your assembler o r BASIC ROM s And bo th • EPROM E PANS ION w11h zero·1nser11 on· fo rcc 
socke1s so t1 ware cus 1om designs and more"boards feature " Stra1gh t·thru " (see pictu re) design for total compat 1b1l11y • Call o r w ri te for add1t1ona l product 1nf ormat1 on at no

with other AIM -65 accessories And now BASIC in EPROM opens a new worl d charge 
of applications for your AIM·65 ! Dealer and OEM inquiries 1nv11ed P11ces are US 
·A ll/ ' .., -t "aC1"' a, ~ n ~ q , r ~ '"" I ln1,..rna1 1ona 1 onl and do no include sn1pp1ng 

TRS-80 Heath H-8
Model EP-2A-79SWTP 

EPROM Programmer 
PET • APPLE • AIM-65 • KIM-1 • SYM-1 • OHIO SCIENTIFIC 

I "' 
'iohwc1r available for F·8. 6800, 8085. 8080, Z-80. 6502. 1802. 

09 based syslems. 
EPROM type is seleded by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36·inch ribbon cable for 
~onnedinq to microcomputer. Requires J1,'z 1/0 ports. Priced at 
'i\ J69.00 with one set of software. (Addi tional software on disk and 
cassette for various systems.) Personali ty modules are shown below. 
Pan o. Progra ms Price 
PM ll TM 2708 : 171N• 
PM I 2704. 2708 171W• 
PM 2 2732 .IJ (NI 
PM 3 TMS 2716 17 m 
PM 4 TMS 2532 \;!IN> 
PM - TM 251 2716. 27 17 INI 
PM MCM 764 l~INI 

Ootimal Technology, Inc. 
'Blue Wood 127, Earlysvtlle, Virginia 22936 

Phone (804) 973-5482 

WANT YOUR COMPUT ER BACK? 

TM 
Let the MICROsport Microcomputer (MMC) take over any 
dedica ted tas k. 

It is th e af fo rdabl e alternative - kits from $89.00, appli cation 
unit s f rom only S 119.00 (assembled and tes ted). 

It is user-oriented - complete in-c ircuit emulation allows pro­
gram development on ANY 6502 based sys tem. It is compact 
(4 W' x 6Vz" pc board ) but powerful (32 1/0 lines; 20 mA full 
duplex, IK RAM + EPROM socket 4/ 16 bit counters; 6503 
CP ) and works o ff any AC or DC power supply . 

Turn your present 6502 based sys tem into a complete develop­
ment system with: 

1 MMC/030 Microcomputer with Z IF sockets 
I MMC/03 I CE In-cir cuit emulato r for the 6503 CPU 
MMC/03 EPA EPROM Progra mmer complete with so ft ware 

drive r. 

For more info call o r write 

R. J. BRACHMAN ASSOCIATES, !NC. 

P.O. Box !077 


Havertown, PA 19083 

(215) 622-5495 
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READ DATA ... Set Ml equal to the 
LINES 100-209 number of entries. 

GET MINIMUM 
MILEAGE INTERVAL 
LINE 254 

GOSUB4500 ... Print input data. 

GOSUB 1000 ... Get matrix of the system. 

GOSUB 2000 ... Get determinant of matrix (D2) . 

GOSUB 1100 ... Get coefficients of gas gauge 
equation. 

GOSUB4000 Print gas tank calibration table. 

COMPUTE MILEAGE 
PRINT RESULTS 
LINES 300-495 

Figure 3. Program Flowchart 

The fue l consumptio n , G l , be tween two 
mileage entrie , Ml and 12, i computed at line 
342. It is the tota l gallons add d between MI and 
~2 (including the fu el a t Ml but exc luding th 
fuel at M2) plus the fuel in th e tank a t Ml minus 
the fu el in th tank a t M2 . T he fu el in the tank a t 
the time of th e mileage readin gs i computed from 
the gas ga uge equations a t line 3 16 and 340. The 
program prints inte rmediate re ult a t line 343 
and fi1:1 a l re ults a re printed fo llowing the end o f 
the pnmary FOR-NEXT loop a t line 450. If the 
operator has e nte red a minimum in te rva l which 
exceeds the ava il able da ta ent rie , th p rogram will 
print '' I F. D T OR I NTERV L T OO 
LO NG" a nd recycle to ge t a low r \' a lue fo r th 
minimum interva l. T he tota l ga con urn ed over 
~he entire data e t, G4, and th e tota l mileage 
interval o f th d a ta set, Z4, i · compu ted a t lines 3911 
and 397 respecti vely. 

Insofa r a. practical the re has be n a de libe ra t 
effort to m_odularize the p rogram th rough the u e 
of subroutines. Each clea rl d e fin able fun ctio n ha 
been p repa r d a a ubroutine. T hi techniqu 
ma kes progra m p re pa ra ti o n lo ica l and a lso 
·implifies late r prog ram mod ifi ·atio ns. Fo r in­
stance, afte r the ta nk is ca librated, the requireme nt 
to take End Ga uge readin gs is unnecessa ry. Yo u 
may therefore d elete the call to these subrou tines 
and inse rt th e ga uge coe fficie n t by means o f 
a lgebraic eq ui a lents. 

As illustrated in the fl ow d iagra m. the subrou­
tin e at 4500 reprint the gas da ta log. T he ga uge 
ca libratio n is p r fo rmed by subro utin es I 000, 2000 
and 1100. ubroutine 4000 print. th e coeffi cie nts 
of the gas gauge equatio n with l h xc ptio n o f a 
constant, AO. T he gas tank ca libratio n table is a l o 
printed with th e a umptio n that 0 is zero. Thi · 

a sumptio n n_i a~ or may not be va lid , dependin g o n 
the char~ctenstt of ta nk and ga gauge. 

An important feature o f this program is the 
~11 ethod used to cal.ibrate the gas g~uge. T he gauge 
1s assumed to \ ary m accordanc with the fo ll owin g 
cubic ex p1·e sio n : 

GL = A3 * (GA)' + A2 * (GA)' + Al * (GA) + AO 

where CL i gallo ns a nd GA is the ga uge reading. 
T he prog ram does a least squa res c rve fit to 

the. data by fin_di_ng coeffi cie nts o f th e cu bic equa tio n 
which best a t1sfy th e data. T h gallo n · a ded to 
the gas tank i a · urned to be the d ifC r 11ce be twee n 
the va lues of the above cubic equa tio n solved a t th 
End Ga uge readin g a nd the Sta rt Gauge reading. 
That is: 

.GAL= A3 * (GA'c - GA's) + A2 * (GA'. - GA' .) + 
Al * (GA c-GA s ) 

where ~GAL i th e gallo n of gas added to the 
tank .at each d a ta point. GA , is th e Start Ga uge 
read m g and GA e 1s the End Ga ug reading a t th e 
a me da ta po int. T h \'a lue or. 0 is IH l - mp ul cl , 

~1 o r is it n ed ed ·inc the progra m u e on ly the 
rn crementa l change in gallo ns and does not need 
the abso lute num ber of gallo ns in the tau k as a 
function of th ga uge readin g. T he method o f 
l a t squa res urve fittin g will no t be de ·cri bed 
h re, but it i ava ilable in ·ta nda rcl t xls ·uch as re l' 
1. Essentiall y this technique fin ds coefficients o f 
the equation such as to m ini miz the d iffe rence 
between the gall on · recorded in th e d ata table a nd 
th e gallo n o bta in ~ by m~a ns of the above equa tio n 
and the ga uge readmgs . rn ce thr c co fficie nts 
must. be fo und , at least three da ta points will be 
required. Na tura ll y more data po ints wi ll res ult in 
a bet.te r fit. Please note th a t the equa tion wi ll be 
be t rn those a r a · whe re th e mo L d ata Ira been 
ta ken . T h equa ti o n ho uld not be trn L<' rn 
regio ns of the gas gauge where no data h· been 
p roYided. If a ll the da ta ha been ta ke n o the low 
nd of the ga uge, the equa ti o n is lik ly L< be inac­

curate a t the uppe r e nd o f th e ga uge. 
. T he subro utine at 1000 sets u p th c le menLs 

o f a 3 by 3 matri x conta ining va ri ou su ma tio ns 
o f the d ata set of gauge reading . T hi matrix is 
refe rred to as th. matrix o f the s stem' < r si m pl , 
the s te rn matrr x. T he sub rout ine a t '...OtlO fi nds 
th d e t rmina nl, D, of a 3 b 3 matri x. T h sub­
rnu tine at 1100 aves th e d e te rminant o f 1he 
sys tem matri x in 02 and sequentia ll y exchanges 
each column of th e y te rn matrix fo r su rnmations 
o f th e gallo n data . B(K I ). T he d l rmi r 1an l o f th e 
resul ting matri x i then com put cl a t li n I I 55 a nd 
th~ corre pondi ng coefficie nt (J I) i then detcr­
1mned b di viding by 0 2. No te th a t before each 
column ex ha nge i mad e, th e o ri ginal s · ·te rn 
matri x is res to r d a t lin e I 14 1. ' 

Results 
T he res ults of p rogram o pe ra tio n are h wn in th e 
example be! w. T he program fir L repnms the 
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DR. DALEY'S BEST Mailing List Is Now Better! 

DR. DALEY has taken his best selling mailing list and made it even better! This version has 
been totally revised to increase the reliability of the files and make it even easier to operate. 
Several new features have been added: 

• 	 Goof-proof input routine. Eliminates the irritating results of accidentally pressing 
some cursor control keys. This is a machine code routine so it is as fast as you are! 
BONUS-Auto repeat on all keys! 

• 	 Interface to allow output of the entire mailing list or virtually ANY subset to WORD­
PRO III and WORDPRO IV format files so you can use these to generate personal­
ized form letters. YOU can format the structure of this output! 

• 	 Routines to merge files and to minimize the number of duplicate entries in a file. 

• 	 More machine code routines to speed up processing. 

• 	 In addition you have the same powerful file formatting options where YOU can 
determine the structure of the files. YOU can format your label output with up to 11 
lines per label and from 1 to 8 (yes EIGHT) labels per line. 

This system is completely menu driven. It includes 100 pages of user documentation. This 
documentation is for the end user and is not padded with listings, flow charts, and other such 
extraneous material. 

This program will be available for a short time at the introductory price of $159.95. It is 
avai lable for the 32K PET and CBM 3000, 4000 and 8000 series computers. You can order 
through yo ur dealer or directl y from u . We will accept VISA or MASTERCARD or your check 
or money order. Overseas orders include 10% to cover hipping. 

Charge to 
master chargeyour 

'"l 1frtU AllANk CARO 

MC/ VISA I 

DR. DALEY'S Software 

425 Grove Avenue, Berrien Springs, MI 49103 


Phone (616) 471-5514 

Sunday - Thursday noon to 9 p.m., Eastern Time 
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input data in a form similar to the gasoline log. 
Next the tank equation and values of the first three 
coefficients of the equation are printed. If you 
would like the value of the final coefficient, AO, 
simply fill the tank to capacity and note the position 
of the gauge reading. Substitute the full tank 
gauge reading into the equation and, from your 
automobile owner manual, set GL equal to the 
capacity of the gas tank, The value of AO is then 
determined to make the equation balance. 

Following the gas tank equation, the program 
prints a table relating the gauge reading to the 
gallons of gas. Note that this table is useful in 
obtaining the gallons of gas added to the tank from 
the differences in gauge readings. It will not 
provide the absolute gallons in the tank as a function 
of gauge reading since it is offset by the value of 
AO. If desired, you may modify the table to include 

this value by adding AO to the equation at line 4015. 
The program now prints a table of i terme­

diate results consisting of the consumption between 
successive mileage entries whose differ nee is not 
less than the specified MINIMUM MILEAGE 
INTERVAL. In this example the minim um allowed 
interval was 150 miles. You will note th L the data 
set contained entries which resulted in an average 
interval of 171.167 miles. 

Finally the program prints th total gallons 
and the total mileage of the data set followed by 
the average miles/gallon obtained over the average 
mileage interval. 

Reference 
I.) McCracken, D. D. and Dorn, W. S. '. umerical 
Methods and Fortran Programming", John Wiley 
and Sons, New York, 1964. 

100 RE" I PROC~A" •c~ss 
150 DI" CC50,JJ-,ft[50l.CCJ,Jl,BC3l,FC3l,ACJl,DC3l 
153 LET "1•9 
l'O FOR I•l TO "l 
1'2 READ "Cil,CCI.lJ,GCI,2J,GCI.3l 
170 HEXT I 
199 RE" ftILES, CALLOHS, ST GAUGE, EHD GAUGE 
201 DATA 5714,.,8.78,.4,2.8 
202 DATA 57272.,4.J, . 3.t.9 
203 DATA 57311.,4.3,,.2,t.9 
204 l>ATA 573•U.1l.6,, . l, . , 
205 DATA 573,4.,4.JS,0,1.7 
20i DATA 57394.,8.7.0.2.3 
207 l>ATA 57473.14.J,0,1.75 
208 DATA 575~'·'4.171 . l.l.8 
209 DATA 57550.,4.l,,-.l.l.5 
250 REft•••••START PROCRA"••••••••• 
254 PRINT •"IHI"U" "ILEACE IHTERYAL•J 
255 IHPUT Ul 
257 COSUB 4500 
258 COSUB 1000 
260 GOSUB 2000 
2'1 COSUB 1100 
2'2 GOSUB 4000 
300 LET ZJ•O 
307 LET Ht•O 
308 LET Z2•0 
309 LET G4•-GCftl,ll 
310 FOR Izl TO "1 
312 LET T4•GCI,2l 
314 LET Sl•"Cll 
315 LET Gl•O 
31' LET G2=AC3l•T4•T4•T4+AC2l•T4•T4+AC1l•T4 
317 LET G4=G4+GCI,ll 
320 FOR J=(I+l> TO "l 
324 LET Gl=Gl+GC<J-l)dl 
330 LET DS="CJl-"Cll 
332 If (05 <= Ul> THEH 380 
336 LET T5 2 G((J),2] 

http:57473.14.J,0,1.75
http:Cil,CCI.lJ,GCI,2J,GCI.3l
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Now 

You Can 


Subscribe to 


COMPUTE! 

By Calling 

TOLL-FREE 
800-227-1617, Ext. 401 

In California Call 800-772-3545. Ext. 401 

MasterCardNISA accepted 
Operators Standing By 
24 Hours 7 Days A Week 

This is an order line only. 
Subscribers with questions 
about their subscription 

should call 9 19-275-9809 

WARNING! 

We have all hea rd that nothing you can type in 
from the keyboa rd can hurt the computer . ot 
completely true. 

There is a particular POKE which , on ome 
CBM computers, risks burning the screen phosphor 
or blowing out a weak component on one of the 
computer 's boards. To be on the saf sid , neve r 
POKE 59458,62. This poke appea rs as line 130 of 
a program, "Epidemic," on pag 46 of th May 
1981 , COMPUTE!. The intended effect - speeding 
up the output to the screen - might cause problems 
with some computers. 

COMPUTE! memions thi dange r on page 91 of 
the J anuary/February 19 0, issue. n fortun ately 
the early issues of COMPUTE! a re now out of print. 

You cannot, with absolute accuracy, comfort 
beginne rs with th a ·surance "Go ahead. o thing 
you type in could hurt th comput r ." ~I his P KE 
can result in a shrinking of th size o f th displa 
on the CRT and a consequent intensification o f the 
phosphor flu o re ce . Such intensity can burn the 
screen. Associated "ith thi i th po ibility that 
components inside th comput r mig ht b damaged 
as well. Sometimes a fas te r PRI NT LO the sere n i 
desirable, but this can be, for ome machines, a 
damaging way to achieve it. 

CBM/PE T Computers & Such! 

Fe atu res fo r Jun / J u l 81 : AFFORDABLE 
CALL FOR CURR[ Hl QUALITY
PRIC £S OH CBM / P[ l 


[QUI PM[Hl 


Cur s or Ma g az i ne ( o n tape , 

specify iss ues . Wr H e 

for catalog) IO / S44 . 9 5 

Mi cr o So ftvare Sy ste• s 
Bill boa rd fo r BO JZ S 39 

Bil I boa rd f o r 2001 S 29 


Cabl•, PrT - 1£[[ S 37 I ~
Cable, ![[[ - ! [[[ S 47 
Mode• t t e rminal so ftw a re s 279 He ovy duly SHE CTR I C 15" 
NE C Sp i nwr i l e r 15 530 S269 5 rt c o nd t t Io ne d Pr 1n t e r 
Xy•e c t y pew rite r / printer S2499 w1 lh ESCOH int erface fo r 
Ep son HX-BO S 499 PET/ CBH S119 5 
Wata na be HIPLOT S.1 149 TRS- 80 S 99 5 
Un c r as her f or 20 00/ 4000 S 15 AP PLE Sll9 5 

u HEW .. f or 80 32 S. 25 RS-232 Sl0 2 5 

CONN ECT P[T/ CBH 10 PR IHTr R: Simply plu g in lho In t e rl ace and 
us e yo ur P( l/CBH comput er 1itllh popu lar .. s t and ard• print e r s , 

or add v i deo monttor for s e co nd dis play . All i nt erf ace s 

a s sembl ed, t ested. "'arant eed . Ho s oftw ar e requ i re d . 


TU - 6 5 C Use NEC , Ce ntr o n i c s, Xy11ec , or other I ndu s try 
st a nd a rd pa r a llel pr i nt e r s. Wo r ks wit h d tsk, o th e r I EEE 
de v ices a tt ac he d . . ........... . . . ........ . ... . . .. . S12 9 . 9 S 

TU- 6 514 Use RS- 232 ( s e r ia l) p ri n te r s, li ke Heathk it H- 14 . 
300 - 4800 ba ud ( s pec H y r" a t e des i re d). Jn cl udr s powe r 
pack . No t f o r us e tit l lh o t he r I[[( de v ice s . . .. . ... S7 9 . 95 

TU· PV E Conn ec t your Video Mon i t or to PET/C BH fo r seco nd 
dis pl ay . Our un iq ue c onta c t ex t e ns ion s l ea ve t he us er 
port avai la bl e f or c onn ectto n o f oth e r ac c e s so r i e s (HOT 
f o r 8 0 32 ) .• • .. •.... • . • . •..••. . . .•.. . • . , . . ... . ..... S39 . 9 5 


[ SCOH Inte r f ac e s : 
SELECTRIC to P[T/CB H S6 49 
SELECTRIC l o Appl e , !RS - BO: Pa r al l el S5 49 
SUHT RI C l o Ap p l e , TRS- 80 : RS-2 32 S<rial S579 
MTST - 1/ 0 lo Pa r allel S4 25 
Cibl es extra , S20 to S9 0 . lnsta l latt on $ 100 

VI SA/ MC, YA • UVirginia Micro Systems f ac t ory auth 

144 15 Jc-ffc- u on D• vb H lgh"" • V sale s & ser v ic e 


HW r 12 - B, Sa 9 - 3
\A.'oodb1 idge . Vu g lnia 2219 1 ( 703 1 491 - 6 5 0 2 

COMPUTE!'s Book Corner 
Back Issues: 

COMPUTE! January, 1981. Issue 8 .. . ....•..... .... ...... $2.50 0 

COMPUTE! February, 1981. Issue 9 . ... .. ... ...... .. .. . . $2.50 0 

COMPUTE! Morch. 1981. Issue 10 . .. .. ... .............. $2.50 0 

COMPUTE! April, 1981. Issue 11 .... ... . .... •. . .. . ... ..... $2.50 0 

COMPUTE! May, 1981, Issue 12 . ... .... . ..... .. . ..... .. . $2.50 0 

COMPUTE! June, 1981, Issue 13 . ...... ... ..... .. .. ..... . $2.50 0 


For The Single Board Computer Owners: 

(KIM, SYM, AIM, OSI) 

COMPUTE II, #2 . .. . ..... . ... .. .. ....... . ... . .. . . ... ... ... .$2.00 0 


Miscellaneous: 
Best of the PET Gazette . ... ....... ...... ........... . .. $10.00 0 
(Note...an old anthology p rimarily for old ROM. 8K oriOinal PETs.) 
Collected PET User Notes (7 issues) .. .. ... ... . ..... $10.00 0 
(Above note applies) 


Collected 6502 User Notes (17 Issues) ... .. .. ... .. $20.00 0 

(Specifically for Single-Board Computer Owners) 


Ordering Information: 
Address orders to: 
Compute's Book Corner 
P.O. Box 5406 
Greensboro. NC 27403 USA 

Payment. in USfunds, required with o rder.MosterCordMSAaccepted. 

All items subject to ovoilobllity. Please odd the following amount(s) for 

shipping/l)ondling : 


US $2.00 (UPS or mo iQ • Canada $2.00 (ma ll) • Foreign Air Ma il $5.00 
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340 LET GJ=ArJl•TS•TS•fS+AC2l•TS•TS+AC1l•TS 
342 LET Cl=Cl+G2-GJ 
343 PRIHT. ST "z:•;"[[];•on> tt1:•iHCJ];• GAL:·iG1;• "I/GAL:•;l)S/Gl 
34, LET z2 .. z2+1>5 
347 LET Hl=N1+1 
348 LET Z3=ZJ+l>5/Gl 
350 GOTO 390 
380 HEXT J 
390 HEXT I 
395 LET Tl•GCl,21 
396 LET G4•G4+ACJl•T1•Tl•T1+AC2l•Tl•T1+AC1 l•Tl-G2 
397 LET Z4•"Cl11l-"C1 l 
'4 10 IF <HllO> GOTO 440 
'4 20 PRIHT • IHSUF. DATA OR INTERVAL TOO LOHG• 
430 COTO 254 
440 PRINT 
450 PRINT • TOTAL GAL1•;c4;• TOTAL "ILEs:•;z• 
4 80 PRIHT • fh'E PIILES/GAL:•;<Z3/Hl) 
490 PRIHT • OYER AH AYERAGE lHTERYAL OF: •;<Z2/H1 >; "l'IILES• 
495 STOP 
soo RE"••••••••••••••••••••••••••••• 
1000 RE": SUB5lOUTINE •"ATRIX " 
1002 RE": THIS SUBROUTINE SETS UP THE ELE"EHTS 
1003 RE": OF THE CHS TAHK "ATIUX. 
1004 RE" 
1010 FOR J=l TO 3 
1015 LET BC J ]a:O 

1020 FOR K=l TO 3 
1025 LET CCJ,Kl=O 
1027 HEXT K 
1030 HEX T J 
1035 FOR I:l TO t'll 
1037 FOR J = 1 TO 3 
1040 LET DCJl=GCI,3l"J-G(I,2l"J 
10'45 LET BCJlzBCJl+D(Jl•GCI,ll 
1050 HEXT J 
10,0 FOR K=l TO 3 
1065 FOR L-=1 TO 3 
10,8 LET CCK,Ll:CCK,Ll+DCKl•D(Ll 
1070 HEX T L 
1075 HEXT K 
1080 HEXT I 
1090 RETURN 
1100 RE" .... SUBROUTINE • COEFFICIENTS• 
110 1 RE" . .. . . .. THIS SUB GETS THE COEFFICIEHTS OF THE EQ . 
1102 LET D2=D 
1140 FOR J1=1 TO 3 
114 l GOSUB 1000 
1145 FOR Kl=l TO 3 
114' LET CCK1.J1l=8(K1l 
1150 HEXT Kl 
1155 GOSUB 2000 
11'0 LET ACJll=D/D2 
11'2 HEXT Jt 
1170 RE TU RH 
1190 RE" . ................ . .. . . .. ... . . 
2000 RE": SUBROUTINE ·oETER"IHAHr· 
2002 RE" THIS SUBROUTI NE FIHDS THE DETERMI HAHT OF THE 
2003 RErl "ATRIX . 
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Announcing: 

COMPUTE!'s 
FIRST 
BOOK OF 

PET/CBM™ 

Since our first issue in the Fall of 

1979, we've provided more PET/ 

CBM information to owners and 

users than any other magazine in 

the industry. 

Now we're taking the best of our 
published material, adding new 
material, and putting it all together 
into our first special PET/CBM book: 
COMPUTE!'s First Book Of PET/ CBM 
will be available in late July. With 
a design intended to make it easy 
to use, and contents aimed at 
assisting a range of users from 
beginners to advanced, you'll find 
that COMPUTE! Books will become 
a valuable and permanent addi­
tion to your reference library. But 
what else would you expect? After 
all, we're the resource. 
Reserve your copy today at your 
COMPUTE! dealer, or if one's 
not handy, use the coupon below 
to order. 

We accept Master Charge and Visa 

Dealer Inquiries Invited 


PE11CBM•• tiodemork of Commodore Busines.s Machine~ Inc. 


r------------------,I Please send me _ _ copy(s) of COMPUTE!'s First Book I 
I Of PET/CBM a $12.95 each. I 
1 ~~ I 
I M~ I
l City Slate Zip : 

I Please odd $2.00 for postage /handling for each book ordered. I 
Payment must be In US funds. $1.00 b illing fee.

I Al l orders from outside US and Canada must be prepaid. I
L-----------------J 


COMMODORE 

COMMODORE 

COMMODORE 


• 	 Z.E.P. is pleased to announce immedia te 
availability of integrated business programs 
(16) for all Commodore drives. Sixteen (16) 
programs will process any small business 
accounting needs. 

• 	 We have recommended business software 
programs ror Commodore systems (8050, 
4040, 2040). Most private firms in the Uni ted 
Sta tes need this tota lly integrated application 
software. Call us today. 

• 	 Available for al l types of businesses and you 
can own the programs. 

• 	 All programs are wri tten in microso ft basic 
which employs the " rela tive file" disk 
operat ing system by ta sk. Totally 
integrated!! 

• 	 8050 disk drive parameters (2 diskettes) 
General Ledger Accoun ts . .. 

190 System Selected Accounts 
65 User Designated Accounts 

Accounts Rece ivable .. . . . .. 1044 Accounts 
Accounts Payable. . . . . . . . . 17 4 Accounts 
Inventory Items . ... . .. . ... 4440 Items 
Payroll . . . . . . . . . . . . . . . . . . 87 Employees 
Depreciable Asse ts . . . . . . . . 56 Account s 
Individual Notes and Loans . . 56 Account s 
Other Program Parts 

• 	 Totally supported nationally·guaranteed sup­
port in writing with exclusive dealer 
agreements. 

• 	 Unconditional guarantee for your territory. You 
can own the programs. Call us today (404) 
289-2265 or (404) 289-1596 

Zai9IC!r C!IC!ctronic product) 

COMPUTER SUPPLIES 

3661 Calumet Road • Decatur, Georgia 30034 
Phone (404) 289-2265 
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2 005 
200, 
2007 
2008 
2 00 C) 

2010 
2011 
2015 
201, 
4000 
4001 
4 002 
4003 
4 004 
400S 
4010 
4011 
4012 
4013 
4015 
401' 
4017 
4020 
4030 
40SO 
4051 
4052 
4500 
4501 
4502 
4503 
4504 
450S 
4S06 
4507 
4510 
.. 511 
5000 

LET FC1l=C(2,2l•CC3 , 11-cc2. ll•C[J,2) 
LET FC2l=-CC1,2l•CC3 , ll+C(1,1l•CCJ,2l 
LET FC3l=C[1,2hCC2,1l-CC2,2l•CC1,1l 
LET l>•O 

FOR W.. l TO 3 

LET l)cD+fCWl•CCW,Jl 

HEXT W 


RE TU RH 
RE t1 . . 
RE t1 
RE"1 SUBROUTIHE •PRIHT TANK CALIBRATIOH• 
PRINT • TAHK EQUATIOH1• 
PRIHT • GL = Al•<GA)A3 + A2•<GA)A2 + Al•<GA) + AO • 
PRINT. AJ::•uHJJ:• A2=•;Ac21;• At=•;A[l] 

PRIHT • --------------------------- -- -- - - - • 
PRINT • GAUGE GAL• 
LET RlsO 
LET R2:a . 2 
LET RJs4 
LET G•AC3l•R1A3+AC2l•R1A2+AC1 l•Rl 
PRIHT TAB<2>JR1 . G 
LET R1=Rl+R2 
IF <Rl>R3> THEH 4050 
COTO 4015 
PR I HT 
RE TUR H 
REt1 . .. . ... . . .. . .. . ..... . ... . . 
REt1 
REt1 SUBROUTINE •1HPUT DATA• 
RE" ... .. THIS PRIHTS THE IHPUT DATA 
PRINT• t11LES GAL ST . GAUGE END GAU GE• 

FOR l:al TO IU 

PRINT TABC2/;"CIJ,GCI,1J,GCI.2J,GCI.3l 

HEXT I 


PR I HT 
RE TU RH 
RE" .. ... . . .. . . ....... . .. . . .... . . . 
EHD 

•MEW• 
CANYON 
BOMB RUN 

Introductory
Ofter: ' . 5 
(EXP!kw /)0/ 8 1) 

TRY TO CLEAR A CANYON OP BOULDERS BY 

301\SillG THEM FROM YOUR THREE TYPES 

OP AIRCRAf'T . VERY EASY TO PLAY. BUT 

IT ' S TOUGHER TH AN !T LOOKS ! 


C4P VERSION INCLUDES COLOR & SOUND ­

C 1 P lllCLUIJES SOUND! ( MODEL 11 01/NERS 

TAKE NOTE ! ) 


• ••PLEASE SPEC I PY YOUR SYSTEM !••• 

SA VE il. 00 BY ORDERING NOW. OR WRI TE 
FOR PREE C ATALO~ 

AS USUAL , POSTAGE IS FREE! (ON ALL 
PREPAID ORDERS ) 

BOB AETELLE 
Pretzelland Software 
2005 A WHITTAKER RD. 

YPSILANTI, Ml.48197 

Using yourcomputer 

in an interesting 


application? 

Write it up for 


other COMPUTE! 

readers to use. 


http:TABC2/;"CIJ,GCI,1J,GCI.2J,GCI.3l
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Standard Features: 
• 	 Full power to PET / CBM for a minimum of 

15 minutes 
• 	 Installs within PET / CBM cabinet 
• 	 No wiring changes necessary 
• 	 Batteries recharged from PET / CBM inte­

gral power supply 

Specifications: 
• 	 Physical Size: 5.5' ' x 3.6" x 2 .4" 
• 	 Weight: 4 .5 lbs . 
• 	 Time to reach full charge: 16 hours 
• 	 Duration of outputs: Minimum of 15 min . 
• 	 Voltages: +16, +9, -12 , -9 
• 	 Battery Life Expectancy: 3 to 5 years 
• 	 Battery On-Off Switch 

For Use With: 
• 	 Commodore PET/CBM 2001 and 4000 ser­

ies computer 
• 	 Commodore PET/CBM 8000 series com­

puter (screen size will not be normal on 
battery back-up) 

• 	 Commodore C2N Cassette Drive 

BATTERY 
BACKUP 
SYSTE~ 

FOR COMMODORE PET/CBM COMPUTERS 

Never again lose valuable data because of 
power shortages or line su rges . BackPack sup­
plies a minimum of 15 minutes reserve power to 
32K of memory, the video screen and tape 
drive . BackPack fits inside the PET / CBM 
cabinet and can be installed easily by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integral on-off switch . 

BackPack comes fully assembled and tested . 
Instructions included . 

BackPack is a trademark of ETC Corporation 

CBM/PET are trademarks of Commodore Business Machines 


Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION Electronic Manufacturing 
P.O. Box G, Old N.C. 42 Technical Design and Development 
Apex, North Carolina 27502 Computer System Technology 
Phone: (919)362-4200 or (919)362-5671 

.._11111111111 111111 
1 111111 

::::: 111 ELECTRONIC TECHNOLOGY CORPORATION 
II 111111 1111 I I 
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Intermediate BASIC Tutorial: 

HowToMake 
Conversation 
With Your 
Computer 
John Victor 
Greenwich. CT 

Computer programs that appear to have conversa­
tions with humans have fasc inated computerists 
and non-computerists alike. Most of these programs 
focus on key words to dete1·mine the computer's 
reply. 

For example, there is a popular computer 
program that simu late a ps chiatrist. When the 
"pati nt" types in an an wer to a que lion u h a 
·'what is the matter with you?", the program analyzes 
lhe typed answer for words such as father, mother, 
sex, etc . If key words are found, the program then 
produces a canned response such as "tell me more 
about your mother," or "does talking aboul sex 
bother you?" 

Simple conversational program can be written 
using the string manipulation feature of Atari 
Apple , PET or OSI BASIC. The technique a llow 
you to look at any string of characters for certain 
words that may b present in lhe string. 

First, let's look at some of the fundamemals of 
tring logic. We can write a BASIC statement to 

compare two strings of characters: 
IF A$="YES" THEN GOTO 100 

Th computer wi ll look al lhe string stor cl as A$ 
and, if it matches "YES" it will go to line I 00. 
However, if there is any variation at all, the com­
pute1· wi ll consider the two strings as not matc hing. 
For example, if A$ ontains ' YES I DO,' or ven 
"YES" or" YES" (not the extra space) lh om­
pute1· wi ll consider this as not matching "YES". 

Programmers often ask program users to type 
in YES or NO response , but they do nol rea ll y 
car if the program user an sp II. The nl thing 
lhat concerns them is lhe fir t letter, th Y or lh 
N, that indicates th u e r' intent. In licrosoft 
BASIC the programmer can get around the prob­
lem of the user's input by using the MID$ 
function . 

INPUT A$ 
IF MID$(A$,1,1)= "Y" THEN GOTO 100 

The first number indicate what character the 

computer is going to start with. He1·e lhc computer 
is to start with the first character. The second 
number indicates how many characters over the 
computer is going to look at. Here the computer is 
to look at just one character. In the above tatement, 
no matter what the user types in, if the fi rst charac ­
ter is a Y, the program wi ll go to line I 00. 

Atari BASIC works a little differently. MID$ is 
not used. Instead, the same operation is do ne like 
this: 

INPUT A$ 
IF A$(1, l )="Y" THEN GOTO 100 

The first number here represents the first chara ter 
to be looked at, but the second number does not 
indicate the number of characters . Instead. it is the 

... some of the fundamentals 
of string logic. 

position of th last character lo b look d at. Since 
the first and the last character are both I, the 
computer wi ll only look at one character. 

The MID$ function can be used to find strings 
inside a larger string. For example, we c n stor a 
Ii t of three-letter words in a tring aria ble (ralh r 
than using DATA statements): 

A$="DOG CAT RAT SAT GET KIN FIN SUN RUN" 

MID$(A$,9,3) will give us the three·-letter 
word starting with the 9th character, whi ·hi th 
wo1·d R T. (Spaces ount as haracters) . 

We can now et up a FOR-NEXT loop that will 
print a ll of the three-letter words in the string: 

i0 DIM A$(4(1) 


2(1 A$ = "DOG CAT RAT SAT GET I< IN 

FUN SUN RUN" 

30 FOR W = i TO 33 STEP 4 
40 PRINT MID$ (A$,W, 3) 
4i REM ATARI VERSION 

- ­ 40 PRINT A$(W,W+2) 
50 NE>=:T L·J 

When th loop sta rts , W qua I· one and the 
equivalem of M ID$(A$, 1,3) is printed . "ext.. W is 
made eq ual to five and the equivalent of 
MID$(A$,5,3), the word CAT, is printed . 

We can change the above program t.O work for 
any lenglh tring tored in $ b u ing t e LEN 
fun tion. LE (A$) gives us the number of chara -­
te r in $.The fo llowing will count to lhe nd of 
A$, no matter what its length : 

30 FOR W = I TO LEN(A$)-2 STEP 2 

The minus 2 allows for th last t\ o I ·tters in 
th thr e-1 tter word. 

In the following exampl , we wi ll take the 
proce s one tep further. W will as k the program 









THE STAR MODEM 
From Livermore Data Systems 
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MIPLOT Intelligent Pio er 
by Watanabe Instruments !Digiplot) 

SPECIALRS232 MODEM SALE $135 

IEEE 488 MODEM SALE $199 
 $1195
RS232 CCITI $170 

IEEE 488 CCITI $280 

STAR Modem is the price perfonmance leader with a full 

2 YEAR FACTORY WARRANTY. 

Has all intelligent functions for producing graphs andREVERSAL (Spracklen) 32K Apple 28.00We carry Apple 11+ from 
drawings including 8 vector and 4 characte· commands.Super FORTH 48K Apple 40.00 
Solid and broken lines can be specified. C~aracter gen­Bell & Howell Energy Miser for PET, Apple, or Zenith 24.50 
erator for alpha, numeric, and symbols. Char.icters can beData Manager (Lutus) 24 K Apple 40.00 
rotated in 4 orientations, and can be 16 sizes. CoordinateHisto·Graph (Boyd) 48K Apple 24.50 
axes drawn by specifying graduation interval and numberData-Graph (Boyd) 48K Apple 40.00 
of repetitions. Parallel ASCII interface, 11 x 17 paper.Apple II User's Guide (Osborne) 12.00 

Introduction to Pascal (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Graphics Cookbook for Apple 9.90 SPECIALS 
Musical Applications of Micros (Chamberlin) 20.00 
Basic FORTRAN (Coan) 7.25 EPSON MX-SO Pr1111r 

EPSON Mx-70 Pr11tlr
PROGRAM YOUR OWN EPROMS Legal Tl1111 Accountlag S5DD STARWRITER Daisy Wheel Printer $1445 
Br11dl11 lrta far PET/CBM $79 Alll1NS automatic processing of maners by client. lawyer, and Centronics 737 Printer 725 

EPROM 1'11tnHir 1111' ultnn Ill' 111 ROM 11r&lllL activity. Provides reports on client data. aging analysis,activity NEC Spinwriter 2500reveJlJe. and productivity. Interlaces with Wmlcrafl 80.l1dlMlu 111 11eu11ry l1111tnn IN Slftinn II 11111n• er Oiablo 630 Daisy Wheel 2150 
ClfW 2716 11~ 2532 EPROMS. Leedex Video 100 12" Monitor 135 

Provides extremely comprehensive integrated inwntcxy and 
EBS Bulfnm Sfslem far CBM $600 

ZENITH OATA SYSTEMSWORDCRAFT 80 Word P111maor·CBM $300 
Z19 Video Terminal (factory assem.) 729accoonts receivable package including invoices. packing slips,Extremely compiehensive word processing package ICJ 8032. 

mail labels, statements. deposit slips, and 17 reports. Z89 with 48K (factory assem) 2150 
"window" approach. Supports all majcr printers. 
AJIUNS yoo to view lull 117 character line on screen by using 

SYM· l 209 
A full-featured FORTH with extensoons confomvng to Fath 
FORTH far PET/CBM or Apple S65 

SYM 8AS· 1 BASIC or RAE· 1/2 Assembler 85Daw Jun Partfallo M11111m11t System SI ZO 
KTM-2/80 Synertek Video Board 349Interest Group standards. lnckJdes asseniller. string P'O·Online access to QI.Otes and data fCJ: 6000 stocks from Barrons. 

cessing capabilities. disk virtual merrory rrultiple dimensioned Seawell Motherboard - 4 K RAM 195 
arrays, floating paint and integer J)'ocessing. 

WSJ. and !low .lores News Service. Maintains pcrtlolio 
Seawell 16K Static RAM - KI M, SYM, A M 320accwnting irctuding tax records. 

6502 7.45 10/6.95 50/6.55 100/6.15 

6502A 8.40 t0/7.95 50/7.35 100/6.90 

6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
 DISK 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 ~commadano-
 SPECIALS6532 7.90 10/7.40 50/7.00 100/6.60 
2114-L200 ns RAM 3.75 25/3.50 100/3.25 CBM-PET SPECIALS / ~\ SCOTCH (3M) 5Vc" 10/2.85 50/2.75 100/2.65~«,, u, ti $375 frw ••"'•1Nl11 ~2114-LJOO ns RAM 3.15 25/2.90 100/2.65 

SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70 
~'V llfl• ''"'llaA If Ill If 

2716 EPROM (5 volt) 9.90 5/9.45 10/8.90 
Verbatim 5V4' 10/2.4 5 50/2.40 100/2.35 

<( f1fl111t11 CH-PET lte111: FREE
TMS 2532 EPROM 20.00 

(add 1.00 for 5V•" Verbatim plastic storage box) 
S-100 Wire Wrap 2.65 
4116-200 11 RAM 1111' 24.00 

Verbatim 8" Obi. Dens. 10/3.45 50/3.35 100/3.25 
Zero Insertion Force 24 pin Socket S2.00 

8032 32K · 80 Column CRT $1495 295 
BASF 5'/c'' 10/2.60 20/2.50 100/2.40 

4016 Full Size Graphics Keyboard 995 170 
8050 Dual Disk Orive -950,000 by1es 1795 375 

BASF 8" 10/2.65 20/2.55 100/2.45 
4032 Full Size Graphics Keyboard 1295 260CASSElTES - AGFA PE-611 PREMIUM WE STOCK MAXELL DISKS 


High output, low noise. 5 screw housing, labels. 
 8096 96K • 80 Column CRT 
2040/4040 Dual Disk Drive • 340K 1295 260 Diskette Storage Pages 10 for 3.95C· 10 10/5.65 50/25.00 100/4 8.00 

Disk Library Cases 8" • 2.85 5" · 2.154022 Tractor Feed Printer 795 140C·30 10/7.30 50134.00 100/66 00 
CBM Voice Synthesizer 395 50All other lengths available. Write for price list. 
C2N External Cassette Deck 95 f 2 a ATARI 800 
Used CBM/PET Computers CALL ..II\.. All Atari Modules 20% OFF 
VIC Personal Computer 300 25 
·,_ -•:----- WRITE FOR SYSTEM PRICES
___ ~ I • ATARI EDUCATIONAL PLAN Wnti 11r •111111.·-.-1.-- / 

i - t••. *** EDUCATIONAL DISCOUNTS ***------·--.--·-·---,- Bly 2 PET/CH C1m,11arL n~ I FREE--~ "--- f.- - --- ­ A P Products 15% OFF ; ii 
WordPro 3+ - 32K CBM. disk, printer 250 A P Hobby-Blox 15% OFF-,- :.....· . =~I· .1 · ' t- :__£ 
WordPro 4+ - 8032, disk, printer 335:,.... • 11 :'-•'-- 335OZZ. Data Base System for CBM 8032 
VISICALC for PET or ATARI 170 ALL BOOK ud SOFTWARE PRICES DISC OUNTED 

-------•------- BPI General Ledger , A/P, AIR for PET/CBM 270 The 8086 Book (Osborne) 14.00
-:----:-:~~.,_._~_II:-~~~~~- Z8000 Assembly Language Programming 16.90 
:,2 ;1 ... ' .. 1·L1e!.: ~: Lf ') ,€; : ,~~ ! ~ Programmers Toolkit - PET ROM Utilities 34.90 PET Personal Computer Guide (Osborne) 12.75 

PET Spacemaker II ROM Switch 36.00 PET and the IEEE-488 Bus (Osborne) 13.60
4 PART HARMONY MUSIC SYSTEM for PET 2 Meter PET to IEEE or IEEE to IEEE Cable 40.00 6502 Assembly Language (Osborne) 14.45 
The Visible Music Monitor,by Frank LevinSOI\ allows you Oust Cover for PET 6.90 Programming the 6502 (Zaks) 10.45 
to easily enter, display, edit and play 4 part harmony IEEE-Parallel Printer Interface for PET 110.00 6502 Appl ications Book (Zaks) 10.45 
rrusic. Includes whole notes thru 64 ths (with dotted and IEEE·RS232 Printer Interface for PET 120.00 6502 Software Cookbook (ScelbQ 9.45 
triplets), tempo change, key signature, transpose, etc. The The PET Revealed 17.00 CP/M Handbook (w/ MP/M) Zaks 11.85 
KL·4M unit ircludes Oto A converter and amplifier(add Library of PET Subroutines 17.00 Practical BASIC Programs (Osborne) 13.60 
your own speake!). Some Common BASIC Programs {Osborne) 12.75 
Kl·41 Mule I•~ •II' VMM Prttrt• $69.90 Snrca H11illp CNer 1000 programstservices 88 

252 Bethlehem Pike WRITE FOR CATALOG. A B C Add St 25 per order Joi Sh•DP•ng We oay b.llance of UPS su ace charges
Colmar. PA 18915 215-822-7727 omputers onallprep.M01:lers P11ce51,5 1f'(]a1eoncaSh d 1 ~co.i111 as1sRegular 

onces sltgh!ly higher 

http:50134.00
http:50/25.00
http:100/2.45
http:100/2.40
http:100/3.25
http:100/2.35
http:100/2.70
http:100/2.65
http:100/2.65
http:100/3.25
http:100/6.60
http:100/5.45
http:100/4.15
http:100/6.90
http:100/6.15
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