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Now from Timex...a powerful new computer.

72K COILOR
SOUND
UNDER 200

And while it does more, if does it with even greater

Timex introduces a second generation of home com:-

puters designed with one purpose in mind: to be useful simplicity.
With 72K on-board memory, it's powerful encugh to Its one-touch keyboard means you don't have to

solve more problems in your home. Entertain you with know typing. New Timex Command Cartridges can be
brilliant color graphics and 8-octave sound used without any knowledge of programming.
Plus do word processing in addition to spread-sheet Finally. A home computer you can really use in your
home: the Timex Sinclair 2068

functions
72K on-board memory. 8-octave sound. Unigue one-touch entry. Word processing capability.
Maore memory than any Can be used to create Requires no typing skills; This program provides
computerin its class. And four sounds simultaneously makes programming a dd-character wide screen
more memaory means you over a wide frequency easier to learr when used with a video monitor
An 80-column printer that

can do maore range

provides hard copy
will be available early 1984

Timex Command Cartridges.

Sleek new compact design. Raised typéwrimr keyboard.

Fits easily on any desk or table With full-travel keys is based Provide faster, eqasier program
on world's most pepular loading, iake up less space
electronic keyoard design

TEMEX SINCLAIR 20068

To purcnase the Timex Sinclair 2068 computer see your local dealer, or call 1-800-24-T-1-M-E-X.

CIRCLE 62 ON READER SERVICE CARD




A NEW, IMPROVED
TS1000/ZX81 KEYBOARD AT A
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There's only one thing wrong with the
TS1000/ZX8L Its keyboard.

Or rather its lack of one.

Since it's flat your fingers don't feel as if
there's any response to the pressure put on

the keys.
/|

NEW, IMPROVED PRICE. $15.

TSI000/ZX8L KEYS SECONDBASE KEY

In other words, you're not quite sure
which keys you've pressed until the screen
actually tells you.

Our new, improved push button keyboard
changes all that.

It matches the TSIO00/ZX8l perfectly.
And the keys give a real calculator-type feel.

Toset it up all you have to do is peel off the
adhesive backing and stick it on top of the
TS1000/ZX81 touchpad.

Because no tampering or soldering is
involved the guarantee is not affected. And it
will last for up to 3%z million operations.

But our keyboard doesn't just come

loaded with features. With it comes a separate
overlay and a set of coloured stick-on labels to
make game playing easier.

Iit's yours for the new, bargain price
of S15.

Whichever way you look at it, we think
you'll agree that it's a keyboard that's quite
outstanding.

Please send _Keyboards at $15.00 each, —_l
Enclosed is my check or money order for S

LS Doflars

Please charge myma Mastercardf \
Account # .._! 0 A ) 5 8

Name |
Address = |

Clty/Statea*Em
Telephone

Signature |

|
|
|
| sl S
|
|
|

ﬁEﬁQﬁEEESE |

|_?m:h Lexington Avenue, PA16601 US A Tel: 814-942 8171

— ——— — — — —— e —
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sMNow you can purchase the Zebra-Talker unlimited vocabulary voice

synthesizer for only $59.95.

+The Zebra-Talker is TS1000 and ZX-81 compatible.

*The Zebra-Talker voice software (requires 16K) will help you create

whatever you want to say.

«The Zebra-Talker uses the famous VOTRAX SCO01 phoneme syn-
thesizer with programmable pitch levels. It produces all the pho-

nemes required for English speech.

+|t is so simple to use you can add voice to any program in just

minutes.

*There are hundreds of applications in education, robotics, speech
therapy, monitoring, games, prompting, and more.

*Expansion connector for “Piggy Back' expandability.

*You can plug the Zebra-Talker's output into any audio system, or
order our #C145 Amplifier/Speaker module with volume control for

just $12.50.

*|ncludes assembled & tested Zebra-Talker, instruction manual, and

software on cassette

LIPPO

sTS1000 ZX81 Sound effects genarator

+Add amazing sound effects to your games
sEasy to program in BASIC

sWide frequency range

sFeatures bus expansion connecior
sAssembled & Tested, with Demo software
C122 BLIPPO WITHOUT SPEAKER....519.85
C124 Attractive Speaker Module.......$5.00

GREEN SCREEN

The Green Screan is a specially molded
plastic optical lilter which relleves aye strain
by enhancing character contrast and by
aliminating the components of white light
which cause aye fatigue. The Green Screan
will fit any 127 TV or monitor and can easily
be trimmed with a pair of scissors to fit any
smallar size,

ORDERCH40 .. ..iniiinniiannsanas . 512,85

the Timex Sinclair Printer toryour Timex Sinclair 1000
or Sinclair ZX81 prints 32 colums wide, two lines per second, with full
graphics and text capability. The TS2040 prints silently in two modeas: 1)
tull-screen printing with single-key copy command, and 2) program-

SPEAKER

JOYSTICK ADAPTOR

The ZEBRA Joystick Adaptor allows you to
connect any Atari compatible joysltick to
your ZXB1 or TS1000. It comes assembled
and tested with simple instructions to make
joystick versions of most action games
Simply plugs into the back of your computer
and features an eéxpansion connector for
piggybacking. Use your own Atari
compatible joystick or add $6.50 for a
genulne Atari Joystick. FREE PATCHKIT #1
shows patches for TIMEX Flight Simulator
and other popular games.

C120 ZEBRA JOYSTICK ADAPTOR ...519.95

ORDER C145....§12.50

*59%° VOICE
SYNTHESIZER

Zsbra-Talker
FOR THE TS1000 & ZX-81
ORDERC141.....

/ AMPLIFIER

$50.95

ZEBRA LIGHT PEN

* Fun to experiment in BASIC
* Complete package includes:

- Light Pen

=Computer Interface Module

=Demo Program Listings

¢ Assembled & Tested
ORDER C109

§24.95

C121 ATARIJOYSTICK. .. ...oveea. ... 5 6.50
ALL ZEBRA PRODUCTS HAVE OUR
C115B JOYSTICK DEMO GAMES
CASSETTE .20vnvvn et e L s 995 15-DAY MONEY BACK GUARANTEE
 SUGGESTED RETAIL
$99.95
ONLY

controlled printing allowing for custom control of the printing format. The

TS2040 connects easily to your computer, has simple ON/OFF controls,
comes with one roll of paper, easy to understand instructions and a 90-day
Order Zabra Cal. ¥C144 $B84.95

THERMAL PAPER FOR THE TS2040
SIX ROLL PACK #C143 ....... £11.90
*Canadian Orders Add 5700 Per Printer Plus $3.50 Per Paper §-Pack For Shipping

THE BEST BOOKS

limited warranty

Printer Paper

KEYBOARD BEEPER

Experience for yoursell how much the Key-
board Beeper improves the use of your
TIMEX keyboard. Simply plug it into your
computer's expansion connector and hear a
beep whenever a character is accepted by
the computer's keyboard input rouline. No
software is required. Fealures expansion
connector for RAM etc.

BONUS 1 - You can trigger the beep from
Basic. Greal for program prompts, timers,
ORDERMCI . ....ooomininnannnnes 51995

Timex Sin

C134 ELECTRONICALLY SPEAKING: COM-
PUTER SPEECH GEMERATION by Jahn

ZEBRA SYSTEMS, INC.

$84.95

2040 Printer

clair

FORZXE1 & TS1000 £ TS1500 &

EXPERIMENTING?

Cater. 230 pages. Very enjoyable reading. UHIE,LL'SM
Uselul &up-todate..................... $14.95 A PATTERN FOR
G135 LEARNING TIMEX SINCLAIR BASIC by IC'S. CAPS
David Lein. 350 pages, Great for beginners $14.95 ETe.
€103 NOT JUST 30 PROGRAMS FOR THE ZX81.
Interasling programs with explanations . § 9.95 C112
C102 BYTING DEEPER INTO YOUR TS1000. PIGGY BACK
Excellent presentation with 37 tutorial AAM OR OTHER
PROOIBINE s ivrrins sk s ss s s dia e L PERIPHERALS
C105 UNDERSTANDING YOUR ZX&81 ROM
by lan Logan. Good siudy of Zx81 & . C110
assembly language. ... ..ooiiieiiaas £14.95 e, ALL SIGNALS
C108 THE COMPLETE TS1000/ZX81 ROM DIS- LABELED
ASSEMBLY by lan Logan. A must for
advanced users ., - - e $18.85
C106 MACHINE LANGUAGE MADE SIMPLE ;
FOR YOUR SINCLAIR & TIMES TS1000. s1a.95 ¢ 110 Keyed & Labeled ZX Connector §5.95
C107 THE INS & OUTS OF THE T51000 & ZX81. €111 Universal Protctyping Board . . §9.95
Excellent hardware manual 51295 (112 Expansion Connectar $2.50
ADD 1300 PER ORDER =
FOR SHIPPING _
waE l.f_rr‘_I[—F'l Witk MASTERCARD
€00, ADD $1.00 EXTAA. s
] TS A ALES TAX
eRSErrD Arorabs o,
DEALER DISCOUNTS AVAILABLE _

78-06 Jamaica Avenue, Woodhaven, New York 11421 (212) 296-2385
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RUNnRIing with
Reduced RAM

Dear Editor:

I would like to suggest a different method
of lowering the RAM under which a pro-
gram is SAVEd ("RUNning with Reduced
RAM," SYNC 3:4), especially if variables
prevent it from being lowered. LOAD the
program into 16K and CLEAR the vari-
ables. Reset RAMTOP by POKEing lo-
cations 16388 and 16389, Then SAVE the
program without the recorder running.
Finally SAVE the program to tape under
the reduced RAM.

Ed Haymore
11055 Samedra St.
Cupertino, CA 95014

Robert Hartung—Another suggestion
came from John Oliger, who has frequently
written technical articles for Syntax/S():
Set up a new minimal display file before
SAVE by POKEing the RAMTOP address
without using NEW, then CLS, then SAVE.
By POKEing 16389 with a value from 68
through 76, without NEW, and either before
or after a program is listed, and after a
CLS, SAVEing time will be reduced by
15 seconds.

This method will SAVE the listing along
with any defined variables or arrays which
exist above the pseudo-RAMTOP, but such
a SAVE can only be LOADed back into a
full 16K RAM, or at least a RAMTOP
definition large enough to hold all of it,
including defined variables and arrays.
This is no problem if less than 3.25K
RAM is required; but, when a listing
requiring more than 3.25K RAM is SAVEd
with the display file collapsed, it can take
up to 45 seconds upon reLOADing for
the display file to expand and the other
system files to relocate before the program
can RUN. This is also true if the display
file is collapsed by a 22-SCROLL loop.

To be sure, NEW is not needed to reset

the RAMTOP registers if the only purpose
is to establish a minimal display file before
a SAVE, but there are additional ad-
vantages (o the procedure. Moving
RAMTOP below 3.25K (with or without
NEW) reduces the time required by CLS.
This speeds up Basic moving graphics
routines that use CLS repeatedly. Further-
more, using NEW when resetting the RAM-
TOP registers prevents overwriting any
data or routines (e.g., a bytes remaining
routine) in the upper memory area by a
lengthy programs, large DIM definitions,
or system files. Resetting RAMTOP with
NEW to IK or 2K makes it unnecessary
to remove the 16K RAM pack when writing
programs for the unexpanded machine.

So [ believe the original premise of my
article is still valid,

Brick Busters

Dear Editor:

I would like to suggest some improve-
ments to Paul Thomson's “Brick Buster"
(SYNC 3:5). It is a fine program while
working in assembler, but it is simply too
slow when it switches to Basic.

As an alternative when it computes the
score, delete lines 220-250 and then enter
these lines:

5 LET D=PEEK 1&3756+256%¥FEEK 1
a3F7
220 LET S$=CHR$ (PEEK{D+2))+CHRS
(FEEK (D+3) ) +CHR$ (PEEK (D+4) ) +CHRS
{(FEEK{D+5) )
230 LET SCORE=VAL 5%

This modification will be at least 50 times
faster, and (may I say it?) more elegant.

The field can be drawn instantaneously
by adding these lines.

2 REM (52 characters)
L0000 FOR X=14&4790 TO 1&841
1010 INPUT A
1020 FPOKE X.A
1030 PRINT PEEK X3" "
1040 NEXT X

Press RUN 1000 and ENTER. Then enter
the following numbers: 42,12,64,35,54,
131,35,6,30,54,131,35,16,251,54,4,35,35,6,
7,54,133,35,14,30,54,8,35,13,32,250,54,5,
35,35,16,239,17, 31,0,6,13,54,133,25,54.5,
35,35,16,247,201.
Delete lines 70-130 and 1000-1040 and
add:

100 RAND USR 1&7%0

110 PRINT AT 0,13 "0000"

If you do not like the black blob used
as the ball, just POKE the value 52 to
locations 16589, 16663, 16681, and 16708.

SAVE and then RUN and have FUN,

I enjoy your publication very much,
and I am especially interested in articles
on machine language. Keep up the good
work.

Salvatore Cimmino
4380 Denis Papin
St-Leonard, P.Q.
Canada HIL 1R9

Help

Dear Editor:

Does anybody know the American equiv-
alent to the ZTX-750 or ZTX-752 transistor
used in the 16K RAM pack as the heart
of the built-in oscillator/power converter
for producing the +12V and -5V required
for the memory chips in the RAM pack?
1. L. Peeler
Apdo 41 Pavas, San Jose 1200
Costa Rica

Dear Editor:

I have noticed that most other computers
have a POKE command that disables their
break keys. Is there any such command
for the TS1000? If so, what is it? Also, is
there a program for the TS1000 that lets
you create your own characters?

Brian L. Daniels
537 Pine Ridge Rd.
Raleigh, NC 27609
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COMMODORE B4
SOFTWARE

iki thru’ Marine Maniacs
G&Ts, Regattas but
beware the Great White
Hungry!!
AGUAPLANE 15 an
wnbahevable orgins

Arcade Game

COMMODORE 64
SOFTWARE

art. Man, Part Superman
Lhe QUINTIC WARRIOR
stands along aganst the
simster Grabmen and a
Named City gone mad in
the distant future
Are you warror enouih
o stand by his side in this
MEGA- Arcade Game

COMMODORE 64

SOFTWARE VIC20 SOFTWARE

Send for Advanced Information
on our new Timex-Sinclair and

The Colorful King has Electron Range.
last his mind and along
with it the Crown Jewels!
Now whaosoever can find
the Jewels shall be
proclamed King
Can you?

RING OF POWER is a
sopt II:aT.u,.a[.r'ui adventure
with a GRAPHICS or
TEXT option

Attacking raiders scream
out of the sky at you, you
check your radar as an
explosion blossoms at

fire sending one of the
attackers Hlummetting
the fuel gauge flashes a
low fuel warning
SKYHAWK runs in 3K or
BK with a Joystick

QUICKSILVA INC.
426 West Nakoma
San Antonio, TX 78216
Tel: [(512]) 340 3684
CIRCLE 34 ON READER SERVICE CARD

your side, you return their

FREE UNIVERSE
WITH EVERY TAPE’

COMMODORE 64
SOFTWARE

A fully animated arcade
game with Loveable
Turtles, Cuddly Graphics
and more Cuteness than
you'll find in any other
Commodore 64 game! A
game for the young at
heart and people who
have tired of alien
bashing

VIC20 SOFTWARE

Sudderiﬁattacking
Colony Fighters leap at
me, | dive into their midst
firirig and still bormbing
the ground installations
below, the sound of
explosions rumbles away
over the landscape
TORNADO runs on an
unexpanded VIC20 +
Joystick

GAME

Name ..

OF BHITAIN

Please send me a free color catalog
| currently own or plan to buy a
I enclose a stamped, self-addresse envelope

.. computear

No/Street e e AL
) ¥ L SR S Vi .

S L rl SR e ol bRars

Zip : ARt L



Dear Editor:

It is true that Basic is the most popular
and well-supported language for the ZX/TS
computers, but, given the power of these
mighty little machines, it is evident that
much more can be done with them.

Specifically, in the language area, im-
plementations with Forth, partial Pascal,
and Logo have been produced. A British
company recently advertised a subset of
Lisp available only in Britain.

These developments certainly whet my
appetite, and probably many others are
interested in these additions to the range
of applications. I am looking for full im-
plementations or subsets of any of the
major languages, and even some of the
lesser ones, which are usable on the ZX/TS
computers, particularly PL/1, APL, Cobol,
Fortran, Lisp, “C", Ada, and Prolog.
Peter Marinelli
2034 Grand Concourse
Bronx, NY 10456

Upgrading Problem

Dear Editor:

What are people going to do with all
those ZX81s and TS1000s when they move
up to larger systems? Someone needs to

develop a robot or other toy that can in-
corporate the computer instead of letting
it waste away in a closet.

Glenn A. Osborn

2624 Gunckel

Toledo, OH 43606

How about someone hooking it up with
TS52068? Or how about using it to help
someone enter the computer age by passing
it along to a niece, a nephew, a neighbor,
a retired person, the local public library
{some are checking them out like books),
the local public school (along with SYNC
and details about the TEC Newsletter?)

Inverse Matrix

Dear Editor:

In SYNC 3:6 Michael Miller asked for
a program that would find the inverse of
a matrix. Being an avid Sinclair program-
mer, I took it as a challenge and wrote a
program that calculates and displays the
inverse of a 3x3 matrix as well as its
determinant. Interested readers may con-
tact me.
Robert H. Thompson
Rt. 3, Box 189 :
Lake City, FL 32055 M

SOFTWEAR

IS A REGISTERED TRADEMARK
OF TIMEX COMPUTER CORPORATION

FOR

TS102

TS103

TIME>X =

HIGH PERFORMANCE floppy disc
5" double sided double density drive 189
3" double density flipover disc drive 235
Power pak and cable for 2 drives+T/S 79
FULL BLOWN CPM 2.2 w/é4K RAM, 1| drive 767
VERY SMART Centronics intfc. w/cables 9%
HIGH SPEED disassembler ALL 288 codes 12
HIGH SPEED Word Processor, Mach. Lang 15
Direct Video mod. for monitor display 15
BMC 12" GREEN screen monitors 153MHz 185
STD Bus intfc. for High Tech. applcns. 99

FLOPPY DISC

Ay MODEL
SINCLAIR

intrface 179

All interfaces add $18 for 28088 models

We specialize in custom modification

Exclusive silkscreened designs on quality 50/50 cotton/poly Ts
Adult sizes: SM L XL; kids' sizes: SM.L. $8.50 each, plus $1.50
shipping/Mandling. (Ohio residents, add 5.5% sales 1ax.)
COLORS: TS101—BLACK AND BLUE design on It. blue T only;
TS102 & TS103—BLACK on red, It. blue or yellow T WHITE on
black T. TO ORDER, specily quantity, size, color and design
EARTHSCENES = P.O. BOX 21487 sCOLUMBUS, OH 43221

CIRCLE 28 ON READER SERVICE CARD

Box 18893 Austin
TX 78748

AERES

512 385 7485
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New from EEEEDEEN

FDC-100 SERIES FLOPPY DISK

SYSTEM for TIMEX SINCLAIR USERS | BLS-201 ¢SS

Available in both single disk and double disk
configuration

® Up to 250 K bytes per side

® High speed up to 31.2 K character/sec

m SAVE and LOAD from Timex/Sinclair BASIC no
PEEK's, POKE's or USR's

= All commands fully integrated into Timex/Sinclair Basic
and do not interfere with tape SAVE and LOAD

m System compatible with other computers
m Extensive command list

u Create your own data types via READ and WRITE
physical track commands

I gg{price for FDC-101 single drive system)

Coming Soon
COLOR SIN 81

WATCH OUR ADS FOR DETAILS

Send me more information on
[JFDC 100 Series [1BLS201 [JLOS200 [JColorSINB1
[J My check is enclosed [ Master Card []Visa []COD $3charge

Please ship:

OFDC101 [JFDC102 [IBLS201 [JLOS200

Card No. Expiration Date_______ Signature
NAME:

ADDRESS:

CITY: STATE 2P

TELEPHONE: ( )

Add $3.50 ea. item for shippinghandling. NJ Residents add 6% Sales Tax.

BLEEPER SYSTEM —

fliuum"

g If—‘ =
# Posilive signal for every v g _‘Q:f 00
key press on your ZX81, T/S 1000. -
= The BLEEP you hear provides positive audio
[ feedback that a key has been depressed and
makes data entry/program entry much easier.
| ® BLS-201 is easily installed in minutes and
comes with complete, easy (o follow instructions.

(SPECIAL: Order with LOS-200
Tape Loading System and pay
only $14.00 save over 50%).

TAPE LOADING
SYSTEM LOS-200

Eliminate the frustration of ZX81 and T/S 1000
tapes and commercial tapes that won't load. The
LOS 200 provides the facility to check volume and
blank lape noise and to determine if a tape is
damaged.

$ 3 65 0
FEATURES:
» LED indicators show: volume too high or

low-noisey tape end of program-"voice over”.

# Earphone plug allows you to listen to the tape
while setting up and while loading tape. You can
hear drop ouls and bad lone setting quite easily.

# Reset switch allows starting computer from “K"
withoul removing power plug.

# SAVE/LOAD swilch allows both EAR and MIKE
to be plugged into computer at once. You may
simply switch between SAVE and LOAD.

= Powered completely by the computer and does
not interfere with the operation of any other
peripheral.

S S S NS S S S S S S S S S S S S S S — S ——— S — S ——— ——— — ———— g e ey s

cCOoOMPUSA CORPORATION

1101 Bristol Road
Mountainside, New Jersey 07092 U.S.A.

(201) 654-7220 Telex: 138275
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Steve Arrants
David Grosjean

What's a Brand X doing in S YNC Magazine?

With improving technology and intensifying competition in the small computer
market, more and more computers are available at prices within a few steps of the
Timex/Sinclair units. Our sister publication, Creative Computing, evaluates many
of these systems. We would like to share these reviews with those of you considering
another computer.

In addition, we will sometimes take a program or two and show what it would be
like to write and run the program on the Brand X computer compared to the
Timex/Sinclair. You will probably find these tutorials a useful aid for converting
programs from other sources to your Timex/Sinclair computer.

The TI-99/4A

Steve Arrants

Beset with problems from the start, the
TI 99/4 was slow to take off. The keyboard
was difficult to use, it was too expensive,
and it could not be expanded. The only
language available was Basic, and software
consisted of plug-in modules.

Dropping from a price of $1100 in 1979,
to less than $50 today, the TI 99/4A has
come the distance. The 99/4A features a
16-bit microprocessor, and color graphics
that make other manufacturers drool. A
limited typewriter style keyboard is stand-
ard, offering upper- and lowercase. Keys
may be used in three ways—upper- or
lowercase, and as function keys. Keys
may be redefined by software, adding to
their versatility.

A Peripheral Expansion System was
made available this year, allowing additional
memory and access to disk-based software
and versatile printers. A speech synthesizer
makes the TI 99/4A one of the few home
computers capable of true speech.

The real changes have occurred inside.
A new Video Display Processor and a
revised operating system aid in the creation
of sprites—special graphic characters—and
their animation. With the addition of an
Extended Basic cartridge, creation of sprites
is easily done. All of this work is done by
the new VDP Processor—the CPU is left
free to work on other information. The
CPU initiates sprite action, but the VDP
handles everything else.

TI now also provides an editor and
assembler module which includes a plug-
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in cartridge and a disk. This very powerful
package allows the user to perform many
of the operations previously available only
on T1's 990 series minicomputers. Among
the features are an Editor which works
like a word processor for assembly listings.
When so much of the “busy work™ has
been eliminated, the programmer is free
to concentrate on writing better code.
The written code is relocatable and link-
able. You needn’t worry about absolute
addresses. Programs can be written in
modules, later linked by a loader. Sub-
routines can be kept on a disk and called
into a program when needed.

Users can also access utility routines
kept in ROM and GROM. Again, TI has
simplified difficult programming tasks. All

that needs to be done is to define par-
ameters and then to call them with utility
routines.

The T1 99/4A has a new look this year.
The familiar black and silver has been
replaced by grey, making it appear sleeker.
New peripherals are also available. All
Hex-bus peripherals designed to work with
TI's new CC-40 portable computer will
work on the 99/4A, One new peripheral
is the Wafertape storage system. Using
tiny cassettes, the Wafertape system quickly
loads programs into memory. It is different
from regular cassettes in that it can search
and find a particular program on the tape.
At a suggested retail price of $140, it is
considerably cheaper than a disk drive
and controller. Other new peripherals
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Your Timex/Sinclair
deserves a Kradle.

So do you.

We know you'll
be happy together.

You're proud of your TS-1000, so
why not make its performance even
hetter with the addition of the Kradle.
It's got a lot going for it as you'll soon
discover. For instance . . .

THE KEYBOARD.

Kradle uses the conventional style
kevboard but makes use of snap action
switches which give you tactile feed-
back and a definite “click™ for a com-
fortable touch. A wide, easy-to-find

space bar and ten logically chosen extra

keys are included. These auto-shifting
function keys make the kevboard ex-
tremely easy to use.

MEMORY FEATURES.

Kradle expands vour computer’s
memory to 64K bytes of Random
Access Memory. And only Kradle lets
you copy the computer's ROM into the
hottom 8K of memory and, under soft-
ware control, furn off the ROM! This
amazing memory circuit also lets you
put machine code between 32K and
48K without affecting the video
display.

THE GOODIES.

Introductory Price $195.00

use with fast cassette software. It sup- -
presses hum and noise while making
recorder volume setting less critical.

MORE GOODIES.

- Circuitry. Kradle low power circuits
are designed to run cool with vour
existing power supply.

- Joystick Connector. Allows vou to
remotely actuate the “Graphic” and
four arrow keys with a standard 9-pin
TV-game joystick.

Pilot Light. A power miser LED in-
dicator light lets you know when your
computer is powered.

Expansion Capacity. Kradle lets you
add-in economical 1/0 boards to ac-
cess the real world. Convenient rear
panel cutouts permit ready access for
connectors or switches on these
hoards.

AVAILABLE ADD-INS!

The Kradle Communicator serial

card with real RS-232 capability

With the cassette enhancer,
tapes load easier and more reliably
because of Kradle's selective signal

I-‘Q_zELECTHDNFCS DESIGN CORPORATION

under full software control. The
Kradle Manipulator parallel
card with 16 ( + 4) lines of digit-

filter and squarer. 3990 Varsity Drivee « Ann Arbor. M) 48104 « (3131973-6266 al 1/0 (adaptable to parallel
Kradle was also designed for printer port.)
We accept chedks, money order, Visa/MasterCard, Add $2.50 for shipping, additional $2.50 for €00, Michigan residents adid A% sales tax, Personal checks — allow 10 days to ¢lear.
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include a low-cost four-color printer/
plotter, and an inexpensive modem.

Milton Bradley, a software supplier to
Texas Instruments, has the MBX Expansion
System for the 99/4A. This system provides
voice recognition capabilities, and ten
software packages have been developed
for it. Suggested retail price for the MBX
Expansion System is $129.95.

Software for the 99/4A has been a prob-
lem right from the start. TI never en-
couraged outside manufacturers to pro-
duce software. Indeed, the requirement
of a proprietary chip in software cartridges
meant that TI had the final word on all
software for the 99/4A.

Nevertheless, many third party vendors
make software for the 99/4A on cartridge,
cassette, and disk. Not as much is available
as for the T/S 1000, but the selection is
impressive.

Why Buy a Discontinued Machine?

TI has withdrawn from the home com-
puter market; why buy a 99/4A7 Because
at the closeout prices, the 99/4A is an
exceptional bargain. It offers color, sound,
a decent keyboard, an exceptionally ac-
curate (but slow) Basic, and a wide range
of software for less than an Atari video
game.

Why buy a discontinued machine. View-
ed in this light, why not?

Making a Dancer
David Grosjean

In this issue, we will use the TI-99/4A
and the TS1000 to simulate animation in
the form of a dancing man. We can easily
see some of the strengths and weaknesses
of each computer in creating our Fred
Astair.

First of all, we must know how we will
display the man, because this will determine
how we define the parts. For instance,
the TS1000 has strong string handling capa-
bilities and strong display commands (e.g.,
PRINT AT). It has graphics characters
that can be entered on the keyboard, but
no user definable graphics. Therefore, we
can easily put the graphics characters into
several strings and PRINT these strings
on the screen. In the lines below, 10-40,
we define H$ (head), S$ (shoulders), BS
(body), and LS (legs). S$ and L$ contain
four different combinations of the shoulders
and legs respectively.

TS1000:

1@ LET Hs="0

%g I..__E; B== o ce— "
- LE

40 LET L®=" I'|. ol e

Graphics notes:
20: 8,6,6,5,6,6,6,5,6,6,6,6,8,6,6,6
30:8,5
40: 5,8,space,5,2,4,3,1,8,3,1,2.4

Unfortunately, the TI-99 does not have
such string capabilities or handy commands
like PRINT AT, and it has no graphics
characters accessible from the keyboard.
For our project, its one saving grace is
that we can define our own characters.
The seven lines below define the head,
the body, the curved arms, and the straight
legs. We will use some of the predefined
characters including the slash, backslash,
and the hyphen. To print these characters
on the screen, we will uses the CALL
HCHAR subprogram which is like PRINT
AT except that it can only print characters
using the character codes (no strings).

Defining characters is very easy. In the
lines below, you will see first, CALL CHAR.
This is the command to define a character.
The number just inside the parentheses is
the character code we will assign it. The
letters and numbers in the quotation marks
are hexadecimal for the bits of an 8 x 8
character. For a thorough explanation of
how this part works, see the manual; it is
quite clear on this subject.

TI-99:

10 CALL CHAR (43,

Fisig") *

20 CALL CHAR

I0T707")

30 CALL CHAR

OEQEOQ")

40 CALL CHAR

GR423IC")

"18181818FFF
(48, "03030303030
(91, "CoCoCoCocoC

(128, "3C42A581A5

ROMPAK PLVUG IN

< PROGRAM GAR'I'RIDGES

Featuring software that runs INSTANTLY

ELIMINATE CASSETTE loading time and
frustration! (No tapes, no cables, no gadgets.)
Get the LOW COST cartridge and pop in any
solid state Eprom program. (see selection

below.)

Quickly change Eprom programs
anytime with the Z.I.F. "pop-it" socket.
Lets you EXPAND with the built-in piggyback port for your

rampack,printer etc.

Buy software the SAFE way - ORDER YOUR CARTRIDGE TODAY!

ORDER FORM

Pop-IN_ EPROMS ‘i - oo 7"
(Accepis ??6‘ & 273-'&‘ Eﬂfﬂmﬂ

ENTERTAINMENT

e ACTION PAK - Two
super fast arcade
games. . .§15.95.

® PARTY PAK - Two
fun games for the
crowd. . .$15.95.

* BLACK JACK PAK -
Break the bank at
Vegas. . .$14.95.

e MUSE PAK -

15.95.

PRACTICAL

® MATH PAK -
Graphing, curve fitting, machine code monitor/
matrix solving. . .$14.95. editor. .
e FINANCIAL PAK -
Loans, savings,

investment analyses.

e STAT PAK -
Advanced statistics with

UTILITY
® HEX PAK - Great

.$13.95.

PAK and GRAPHIC
. PAK coming soon.

FFER
cIALO
plotting. Complete. . . sPé ALAC!
Composes poetry! $16.95.
Changeable vocabulary
..$14.95,

16K required

* WATCH FOR - TOOL

O CARTRIDGE KIT. ad
{6 piece lfl' wm.rllr sockw umw
POP-IN EPROMS
e A

PAK"
e __PAK"

Cal. res. add 8%

Namé

Addross

Sand chack or monay order 1!

Rompak, Inc. Suite 100
8206 BlackburnAvenue
LlosAngeles California 90048



¢ Powerful - fully programmable 2K memory * Portable
-6%" x 6%" x 14" - 12 oz. » Expandable - Optional 16K
RAM module -+ Single-key entry commands
* Educational = Unique syntax-check report codes for
error identity * Accurate to 9%: decimal places for full
range math and scientific functions * Graph drawing
and animated display = Advanced 4-chip design
combining power, portability and affordable price.
TS1000 INCLUDES: Computer, power adapter,
leads/plugs for connection to TV & cassette recorder,
TVicomputer switch, full instructions, and computing

248 =sincisEir- 1000

£E¥ [ (¥ O [F OF 08 0N TR TR
ool -Qo N oflo-Re-B: B--R. -3 1
ol fc Bc Bv Bn -Bu Qu i §_°1

course manual.

TS1000 ......

ACCESSORIES FOR simcl=ir- | 1000 and ZX81

TS1016 - Expands TS1000 from 2K to 16K of memory. (5 oz.)

.$49.95

T52040 - 32 Column thermal printer for TS1000and ZXB1 . . .

.$89.95

FEATURES:

* Install in seconds. Remove
adhesive backing from mask
and place over keyboard.

+ All characters and symbols
raproduced on mask.

* Durable — formed with poly-
carbonite sheet-satin finish.

keyboard.
JE681 KEYBOARD MASK

Keyboard Mask for Your
ZX81/1000* Computer

f
JE681 KEYBOARD MASK

The JEB81 Keyboard Mask provides users of the
ZX81/1000 series computer the individual feel of
each keypad on the keyboard. The mask has a rais-
ed outline around each keypad allowing the user to
feel and correctly position their fingers onto the

, JE6B2-AK KEYBOARD
| KIT MOUNTED IN DTE-
f AK ENCLOSURE. LIGHT
| TAN PANELS WITH
! MOLDED DARK BROWN
| END PIECES. SIZE:
) 14% "W x 3%: "D x 3% "H

*ZXB1H 000 is o trademark of SinclaidTimex

ZX81/1000* Keyboard
Conversion Kit

The JEB82 Kit provides users of the ZX81/1000 series computers a full-size in-
dustrial keyboard hook-up to their computer. The JEB82 Kit allows the use of
gither the full-size keyboard or the Sinclair/Timex Keyboard. The Kit also per-
mits the simple disconnection of the Sinclair/Timex Keyboard for portable
use. The JEBB2 Kit consists of a full-size industrial grade keyboard with 62
keys, 2 p.c. boards, 18" ribbon cable, DIP socket and 4 rubber feet. The
keyboard conversion kit can easily be mounted into the DTE-AK enclosure.
This enclosure is large enough 1o contain the ZX81/1000 computer and the
full-size keyboard together. A handy label representing the ZX81/1000
keyboard layout is placed on the enclosure.

JE682-AK Keyboard Conversion Kit . . . .. .$99.95 ea.
(WITH DTE-AK CASE - AS PICTURED)
JEG682 Keyboard ConversionKit .. ...... .$59.95 ea.
(WITHOUT DTE-AK CASE)

.....599.95each OTERICCASEONLY . oo s v it s siters $49.95 each

THE ORGANIZER
An infarnation Slerage plogrant Slore Ihe ames. aCdresies
phong Numbers. DIfNCEy 4n Bnfivel sy dates of your Triends
and Dusiness SCqUAINLINCES
Part No.032000 .............516.95

THE HOME ASSET MANAGER
A home inventory oG (nal can De very valuaole in case of
fire o theft Recorcs oale of purchase. place ol puichase,
descriplion. price, sendl number g Moo fuitder

Part No.032009 .............51285

EREEE g9 sirnciEir- SOFTWARE

ALL TIMEX SINCLAIR SOFTWARE AND TIMEWORKS SOFTWARE REQUIRE 16K OF MEMORY

TIMEWORKS SOFTWARE

WALL STREET
A game of competitive linancial speculation, Limited doftars 10 inves] which will put you on Easy
Street or into the Poor House. A linancial sdvisor is available To assis! yeu, Dul he i3 Aol ahwiys
right 100 4 pliyers
Part Ho. TM-1 . . . - R EE o r: e e o IS

STAR BATTLE
Reakestic Beep Space adveniure 1o save Eanh. You, the Caplain of the Starship Columbia, attempl
1o save Earth from the Scions. Realistc action and (kinkng (gamse
Part No, TM-2 9 B e W ! $16.95

THE FLIGHT SIMULATOR
Take control of bighty mansuverabie B sircral. With contros,
instrumentation and nnvigatonsl sds 1o gvoid harards e
nging

Part No.033002 .. ........... $19.95

VU-CALC
Thes peegram consructs, generales, and calcubiies Lirpe lables
for feancial analysis, buogel shesls. and projecies An
wunonsely poweriul analyss char
Part No. 031000 .............519.95

CHECKBOOK MANAGER
A personal or business checking accounl program fo slore and
sor! banking Eansachons On G0 minule lige. uw ko 3,600 Kan
sactions can be Siored
.. $15.85

\__Part No. 032003 .

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6': % Sales Tax
Shi = Add 5% plus $1.50 Insurance

Sheots — J0c sach
Send $1.00 Post, for
-FREE 1983 .I'MIE?B CATALOG

SUPERMAZE
INarvigate your way INTIuGH 3 Ihves-Gmensional maze, wilh rap-
doors. gold bafy, marker stones, and compass. Ten separate
mares. [hree-gimensional graphs
.$14.95

Part No.034006 ............

FROGGER

Parys fioe iné arCadE Qame. Hop Ihe Mog over Traffic, smakes.
. and beacherous diving turties belore Bima rund out

Send S.A.5.E. for mmm; Sales Flyar! ices Subject to Change
VISA® mEco

ELECTRONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002
Phone Orders Welcome (415) 592-8097 Telex: 176043

Part No.034012 __............$517.95

SUPER MATH

Dril yoursell on addition, subtracten, mulliplicabon. and divi-
gion with Fwe levels of difficulty, Each problem graphically
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!

S50 CALL CHAR (12%9,"1B818181818
ig1818")

&0 CALL CHAR (44,"BOCO&LOIBIFO
7

70 CALL CHAR (4646,"01030&61CFBE
ll)

The next step is randomly choosing the
leg and shoulder combinations. On the
TS1000, all we do is choose one of four
from the leg string and the shoulder string.
Line 100 chooses a random number, mul-
tiplies it by 4, and adds one to it, giving us
one of the numbers 1, 5, 9, and 13, which
are the starting points of each of the
shoulder combinations. Line 110 does the
same thing for the leg string.

TS1000:

138 LET S5=4#INT (RND=24) +1
110 LET L=32INT (RND#4)+1

Since we are not using strings on the
TI-99, we must choose each character
independently. The characters were num-
bered so that they are one away from
another character to be considered for a
particular position. For instance, in line
130, RA is the dancer’s right arm. There
are two possible characters for his arm:
our defined one and a hyphen, numbered
44 and 45 respectively. In the parentheses,
random number is greater than .5 (true),
a -1 will be returned, and if the random
number is less than .5 (false), a 0 will
be returned. This 0 or -1 will be sub-
tracted from 44, so we get either a 44
will be returned. This 0 or -1 will be
subtracted from 44, so we get either a 44
or a 45. A similar process is done for the
I.I:ft Arm, the Right Leg, and the Left

g.

TI99:

130 RA=44-{(RND>.35)
140 LA=45-(RND».5)
150 RL=47-(RND>.35)
160 LL=%1-(RND>.5)

Now we must produce the coordinates
to move the dancer. On the TS1000 in
lines 50-90 below, P is the horizontal
position, and R is a random number. Again,
we use Boolean operations to decide whe-
ther we add or subtract one position to
move the man right or left by comparing
the random number to .5. (Remember
that a true expression on the TS1000 returns
a 1, while a true expression on the TI-99
returns a -1.) Lines 80 and 90 check to see
if the man is off to either edge and makes
the correction to create a complete wrap-
around instead of having a split body.

TS1000:

5@ LET P=18

6@ LET R=RND

790 LET P=P+(R<.5)=(R>.5)
80 IF P=30 THEN LET P=2
83 IF P¢2 THEN LET P=28

On the TI-99 version, again life is not
so simple. Basically, the same process of
creating a wraparound is carried out, except

12

that in an IF-THEN statement, the TI-99
can only GOTO another line number. As
a result, we must send the computer to a
different line to change P.

TI-99:

B0 P=15

F0 R=RND

100 P=F+{(R>.5)—-(R<.5)
110 IF P=30 THEN 2BO
120 IF P=2 THEN 300
280 F=3

290 GOTO 130

300 P=29

310 GOTO 130

Finally, we move and PRINT the man.
On the TS1000, lines 120-170 clear the
screen, print the man, and return to choose
new combinations. Note that in lines 130
and 160 we use Boolean operations again.
Line 130 chooses a random position for
the head. Since we used four characters
for the shoulders, the head cannot sit in
the middle, so we can make it move back
and forth. You can easily see how we
choose a shoulder combination—we choose
a random number and take the part of
the string beginning at that number and
including the next three characters. The
logic in 160 is used because the leg com-
binations are not of uniform length. The
open legs (the last combination) is four
characters long, while the others are only
three. Also, the last two combinations
must be printed to the left a space to
appear normal. (See if you can figure out
how the computer uses Boolean operations
to determine how much of the string to
print and where to print it. Keep in mind
that L is the starting point in the string of
a leg combination.)

TS1000:

120 CLS

139 FRINT AT +{RND) . 5) ; HS
-1;S$(5 TO 5+3

153 PRINT AT
1568 FPRINT AT
L+24+(L29))

179 GOTC 6@

i1l.Fr
142 FPRINT AT 12,F
13,P
i4,F

The TI-99.version is, again, more tricky.
We must use the CALL HCHAR sub-
program (horizontal character repetition) J
to print the man, and we must print each
part individually. In the parentheses, the
first number is the vertical position; the
second number (P) is the horizontal po-
sition; the third number is the character
code; and the fourth (optional) is how
many times the character is to be repeated.
Line 190 clears the screen and line 270
returns to get new combinations.

TI-99:

190 CALL CLEAR

200 CALL HCHAR(1Z,P, 128)

210 CALL HCHAR(13,P-1,RA)

220 CALL HCHAR(13,F,43)

230 CALL HCHAR{13,P+1,LA)

240 CALL HCHAR (14,P, 129)

250 CALL HCHAR(1S,P-1,RL)

260 CALL HCHAR(15,P+1,LL)

270 GOTO 90

To the TI99 version, we can add a
delay loop with these lines below.

TI1-99:

170 FOR I=1 TO SO

180 NEXT I

If you have followed this program de-
velopment exactly, you should now have
a crude dancing man. (Remember to use
SLOW mode on the TS1000.) You should”
also see some of the strengths of Boolean
operations, as well as the strengths of the
two computers. "=
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RS232 Interface

The RS5232 is an all-purpose interlace
which allows the Timex nol only to
cutpul o suitable serial printers, bul
can link up with numerous types of
penipheral or even other precessors
The Interface has two main modes of
operation: BASIC mode allows you fo
use the range ol lunclions supplied in
the R5232 EPROM within an ordinary
BASIC program, and TERMINAL mode
allows you io use your Timex as a
terminal to another processor.

The EPROM junclions ollered permit
the user to send, receive and convert
bytes betwean £80 code and ASCII, as
woll as check the status ol numercus
cantrol {lags, Received or iransmitied
dala can appear simullaneously on the
scimen, and seceived dala may be
printed simultaneously

$79.95 cable $19.95

Memopak Centronics
I/F

The BASIC commands LFRINT,
LLIST and COPY are used to print on
any CENTRONICS type printer. All
ASCIl characters are generated and
tranalation takes place automatically
within the pack. Reverse capilals give
lowar case. Additional lacilities allow
high resclulion printing.

$59.95 cable $19.95
Memopak HRG

This pack breaks down the constraints
impased by operating at the Z80
character lovel and allows high
definition displays to be generated. All
248 x 192 individual pixels can be
controlled using simple commands, and

the buill in soliware enables the user 1o

work interactively at the dot, line,
characier, block and page levels

$79.95

Memocalc

The screen display behaves as a
‘window' on a large sheet of paper on
which a table of numbers is laid out
The maximum mze of the table is
determined by the memory capacity,
and with a Memopak 64K a table of up
fo 7000 numbers with up to 250 rows or
98 columns can be specilied

$39.95

MEMOoTecH

The Complete Bange

Fifteen months ago Memotech developed the first 64K Memopak. designed to maximise the capabilities of the Sinclair
ZX81. Since then, using the ZX81 as a starting point, we've gone cn to produce a comprehensive range of Memopaks.
adding 16K and 32K memory expansions, utilities packages comprising a Word Processor. Z80 Assembler and
Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard.
To complete our range of Timex add-ons. we are now introducing the MEMOPAK RS232 Serial Interface.

Memotext

Text is lirsl arranged in 32 character
lines lor the screen with comprehensiv
editing lacilities. On output the user

simply chooses the line length required

lor printing and the system does the
rest, Used with the Memopak
Centronics Interface, the Waord

Processor makes available printoul with

80 character lines, upper and lower
case and single and double size
characters

$39.95

Memopak
Memory
Extensions

For those just selling
out on the road to real
compuling, these packs
transform the Timex Irom

a toy to & powertul computer
Data storage, extended program-
ming and complex displays all become

feasible. Further defails available on request.

16K Memopak 539.95
32K Memopak $79.95
4K Memopak $113.95

L]

Z80 Assembler

The Assembler allows
you lirst to code and
edit a source program in
the 280 language, and
then assamble il inlc
machine code. You can
now write flexible and
economic programs.
The Editor mode

allows you lo code
directly in the right
lormat, manipulatd
inidividual lines and
control the sxact placing
of source and machine
code. Routines may be
merged or listed (even
te a commercial prinier
using our Cenironics
Interface). The
assembler mode handles
all standard 280
mnemonics, aumbers in
hex or decimal,

Memotech Keyboard

The Memotech plug-in Keyboard plus buller pack takes
the effort out of dala entry lor Timex users. The Keyboard
has a light professional touch and is housed in an elegant
aluminum case. The simple plug-in system means that you
are not obliged to open up your Timex, use a soldering
iron or invalidate your Timex warranty

Keyboard Buffer Pak

The Buler Pak performs a "housekeeping” lunction for the
Keyboard, interiacing directly with the port of your Timex

$79.95 — (keyboard & buffer included)
rer —H \ R T

comments and user-
selecied lables

Note! All Memotech products carry a 6 mo. warranty. B0

column dot matrix printer packages available al a

$39.95

substantial savings from Memotech

Order at no risk (10 day money-back guarantee): Call 617-443-6614. Or send your name,
address, phone number and a check/money order / Visa or MasterCard number with expiration date to:
Memotech Direct Sales Division, 33 Cabot Street, Needham, MA. 02194,
Shipping/Handling $4.95; Massachusetts Residents add applicable sales tax.




SLMNC Notes

Paul Grosjean

SYNC in the Home
Office

Our theme section “SYNC in the Home
Office” offers help for several financial
questions most of us have to face sooner
or later. In “Building Your Own Spread-
sheet” Gordon Young gives an introduction
to spreadsheets for record keeping. “Hatch-
ing Your Nest Egg” by David Draker lets
you consider various options and conditions
in evaluating savings plans. “Tax Shelter
Time Bomb” from David Lipman finds
the point at which a tax saving investment
begins to produce taxable income. With
“Home Control on a Budget” Bruce Taylor
shows how to use your computer to turn
devices on and off around the house. Since
word processing is part of the modern
office, we have a comparative review by
Sharon Aker of eight of the packages
available. Of course, in using such programs
an auxiliary keyboard is very helpful.
Lawrence Kelly's roundup and discussion
covers most of the options available. Then
Sheldon Maloff gives you a break from
all this hard work with “Highway Robbery,”
a fantasy for increasing your capital.

Coming Issues

QOur theme section for March/April will
be "SYNC at the keyboard.” This will
focus on programs, programming, and
programming tips both in Basic and ma-
chine code.

Theme sections under consideration for
subsequent issues include a return to
“SYNC on the Job,” showing how the
ZX/TS computers are used in job related
situations; “SYNC Goes Shopping,” a
buyer's guide to products for the TS2068/
Spectrum computers; and “SYNC in the
Classroom.”

14

Writing for SYNC

SYNC welcomes articles of interest to
users of the ZX/TS computers. If you
have an article or an idea for one, we
would like to see it. Submissions will be
returned only if accompanied by a self-
addressed envelope with postage attached.
If you want acknowledgement of receipt,
enclose a self-addressed postcard.
must be accompanied by a tutorial article
discussing at a minimum how the program
works. Listings must be submitted on tape
unless they are very short. Send a self-
addressed stamped envelope for a copy
of “Writing for SYNC" which will help
you make your manuscript more “editor
friendly.”

TS1500 and TS2068

By the time you read this the Timex
Sinclair 2068 Color Computer and the
Timex Sinclair 1500 should be widely
available. We have already received en-
thusiastic reports from various locations
around the country.

SYNC will include these new machines
in its coverage. We will welcome articles
on their use and reviews of hardware and
software available for them. Wherever
possible we ask that writers include either
program listings for both machine types
(TS1000/TS2068) or suggestions of where
changes may be made.

In SYNC 3:4 we ran pictures and a
brief description of these new machines.
David Ornstein's “Perceptions” column
in SYNC 3:5 gave a look at the new Basic
for the TS2000 series with brief descriptions
of what the various commands would do.
In SYNC 2:4 we published an extended
review of the Spectrum from which the
TS2068 is adapted.

We just received a production model
of the TS2068, and we want to share with
you some initial observations and de-
scriptions.

Size and Appearance

Upon opening the box, my first reaction
was “It's so big!" —but that reaction comes
only if you are used to using the TS1000.
The TS2068 measures 173/4"x71/2"x 1
3/4", All the plug-ins are made in the
rear. An on/off switch is on the left side,
and the channel (2 or 3) switch is recessed
on the bottom. On the right is the port for
Timex's new plug-in software. If you like
to work with the computer on your lap,
this is just the right size.

Power Supply

The AC power adaptor that comes with
the computer is about twice the size of
the ZX/TS power packs. The output is
1A at 15VDC.

The Keyboard

All users will find that the keyboard is
a significant improvement over the mem-
brane keyboard. The keys are 3/8 x 1/2"
chiclet style with spacing slightly wider
than the IBM Selectric Il keyboard.
Although the key action is good, the
keyboard obviously will not have the feel
of a typewriter keyboard. When a key is
pressed, the speaker makes a little noise
and provides audio feedback. This makes
up partly for the lack of tactile feedback.
A full size space bar, shift key on both
sides, and the ENTER key at the carriage
return position on the IBM typewriters
are much more convenient for typing.
Touch typists will find this keyboard usable,
but still not like a regular typewriter key-
board. The raised dots on the F and ]
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Microtech
Marketl l‘lg 1418 Lansing Street . Aurora, CO 80010

HANDY ORDER FORM
FILL IN AND MAIL TODAY!

Name
Address /
City State Zip
Phone # ( )
MODEL # ary. DESCRIPTION UNIT PRICE AMOUNT
OUR CATALOG Refundable off 1st Order $§ 3.00
TS 2068 Color Computer 72K 179.95
TS 2020 Computer Cassette Recorder 49.95
TS 2050 Modem for 2068 109.00
TS 2040 Printer 89.00
COMPUTURF #1 TS 1000, 1500, 2068, 16K 29.95
Produces 87% Winners at the Horse Races
TOTAL

Colorado State residents please add
7.1% sales tax

Handling, Shipping

and Insurance 5.50
GRAND TOTAL
2040
CHARGE MY E METHOD OF PAYMENT: (check one)
Gredit GardNo, L visa or L] Master Gard [ PAYMENT ENCLOSED

in the amount of §
(check or Manay Order only)

Master Card
intes Bank No. Expiration | Mo, ¥r O CHARGE CARD
{above your name) Required Information filled in at left

Make checks payable to:

MICROTECH MARKETING

1418 Lansing Street, Aurora, CO 80010

SHIP TO: (Fill in onty if address is different from above)
NAME
ADDRESS

CITY _STATE ZIP

We ship via UPS. Please provide Street Address. UPS will NOT deliver to P.O. Box
If you are usually out during the day please leave written instructions for UPS men where to leave parcel.

Delivery in 4-6 Weeks CIRCLE 32 ON READER SERVICE CARD



keys compensate somewhat for the lack
of the extra key row on the right of the
typewriter keyboard which typists use to
help locate the home keys. Touch typists
will have to retrain their finger patterns a
bit because of the location of some im-
portant keys for touch typing such as the
period and comma, but this is normal
when you switch to another machine.

LOADing and SAVEing

One of the biggest problems ZX/TS
users have had is in LOADing and SAVE-
ing. The TS2068 is improved in that regard.
We tried three different tape recorders.
All loaded at volume settings from 7-10
with the prerecorded tapes from Timex
and with tapes of test programs we made,
SAVEd, and then LOADed. (We should
note though that all three recorders have
been generally reliable with the ZX/TS
computers also, but not in the range found
here. Also, Timex has released its own
tape recorder for computer use for $49.95,
Preliminary comments on its capabilities
have been very favorable.)

The LOADing process is much more
convenient. It goes through three steps
which are shown by color changes on the
screen. First is the searching pattern. The
borders alternate between red and cyan.
When the computer finds the program, it
goes into the finding pattern. The borders
go to a red/blue horizontal strip pattern
while the computer is picking up the name
of the program. The name is displayed. If
that is the program sought, the LOADing
process begins and the loading pattern
shows. The border shifts to a blue/yellow
stripe pattern. If the LOAD is unsuccessful,
a screen message alerts you. If the program
you want is not the first, the computer
continues searching and adding program
names to the list on the screen until it
finds the program instructed. In this way
you end up with a directory of the tape
on the screen.

Computer Output

The TS2068 will output to eithera TV
or a monitor. Timex has included a state-
ment pointing out that color TV sets which
have total solid state tuning probably
cannot be used with the TS2068 and that
the AFT control, if any, must be off. If
your present set cannot be hand tuned,
you may have display problems.

Since other family members may not
want to share color TV time with the
computer, this may be a good time to
consider adding a dedicated screen. A
monitor would certainly enable you to
take full advantage of the hi res graphics
capabilities of the machine.

Color

The quality of the color depends greatly
on whether you can adjust your TV to
get the proper colors for the various keys.
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The hi res color graphics on several tapes
from Timex were very well done.

Since SYNC is wholly devoted to helping
users of the Sinclair and Timex Sinclair
computers get more out of their computers,
we will not go into programming at this
time. That will be the topic of many future
articles in S¥YNC. However, we will note
a few new features that will be of special
interest to ZX81 and TS1000 users.

1) The FREE command will give you
the amount of memory remaining for use.
With PRINT FREE, you can find the
number of bytes in a line or a whole
program. This is much more convenient
than the byte checkers we have had for
the TS1000.

2) The MERGE command will do from
the keyboard what our *“Chaining
Programs” article in this issue does. You
still must be sure that you have no lines
with the same number in the programs to
be merged.

3) Both upper and lower case lettérs
are available from the keyboard. The
commands are printed on the screen in
all capitals, but all other letter input will
be lower case unless you put the computer
in the CAPS LOCK mode. See the listings
in “Bubbles” and “Where Are You Going?"
in this issue.

4) All keys have repeat capabilities. No
more hitting the delete key once for each
character or hitting the right arrow key
32 times to get the cursor to the next line
of the program for editing!

5) Inverse video is available directly
from the keyboard. You can alternate
between true and inverse by using these
two commands.

6) Twenty locations are available for
programming your own characters. The
BIT command allows you to arrange all
64 bits of the character matrix into what-

ever character you want. You assign your
character to one of the 20 keys, and then
you can use it from that key whenever
you want.

Documentation

The users manual for the TS2068 is a
significant improvement over the ZX81/
TS1000 manuals, It is much more com-
prehensive and much better illustrated.
While it is not a complete course in Basic,
it will give you a good start in using this
computer. There is a rush among the
book publishers to convert the well
developed Spectrum bookshelf (see SYNC
3:5) to the TS2068.

TS1000 Convertability

Programs for the TS1000 can be entered
on the TS2068, but modifications have to
be made since there are some important
differences. For example, the character
sets are numbered differently so character
numbers will have to be changed in pro-
gram transition. The display file works
differently also. See the “Try This” column
in this issue.

Spectrum Convertability

Spectrum tapes cannot be LOADed into
the TS2068. Many Spectrum software
suppliers are busy converting the programs,
and we anticipate that by our next issue a
number of software packages will be avail-
able.

Conclusion

The TS2068 will let you take what you
have already learned for the ZXS81 or
TS1000 as a base to build on. Some ad-
justments will have to be made, but you
do not have to start from scratch in areas
that both types of machine share. Working
from this base, you can move on to color,
sound, and hi res graphics. "}

glitchoidz

rFEQpork

The Bookshelf Goes Supernova, 3:5
Contrary to the implication in the article,
Tim Hartnell is by no means “retired”
from the book field. Rather, we understand
that he is vigorously engaged in making
more titles available to ZX/TS users.

ZX Stock Exchange 3:5

1410: 32 spaces.

The author suggests several improve-
ments. To make the net change in stock

prices lower:
2310: LET BC=-1
2270: LET BC=1
To make the stock split more realistic:

. 1995 IF R >.93 THEN LET S(I)=S(I)+.5

Try This, 3:6, p. 7, Ist col.
40: Last character is an §

Just for Fun, p. 9.
“Explanation???" is by John Richard
Coffey. "
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JUSE

FOr FLIM

technique, or show something

“Just for Fun" shares short programs that illustrate a point, demonstrate a
the author has found interesting. If you have some
programs that you want to share, send them to: Just for Fun, SYNC, 39 E. Hanover
Ave., Morris Plains, NJ 07950.

If Betsy Ross Had Had a ZX81...

Dan Matejczyk

8K ROM; 2K RAM; 1K RAM

Enter Listing 1. Put your computer in
SLOW mode and note how the display
develops on the screen. After you are
satisfied that you see how the program
works, SAVE the program if you want
and hit NEW and ENTER.

Now enter Listing 2. Again put your
computer in SLOW mode and note the
change in how the display unfolds.

These programs show two different
ways of producing the same display. The
fun in writing them was to develop the
display one graphics character or plot
statement at a time while minimizing the
number of program lines to stay within
1K RAM. Compare the two programs to
see how they set up the display.

Dan Matejezyk, 20155 Keswick St., 214, Canoga
Park, CA 91306.
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Listing 1:
20: Inverse space
40: A
50, 120: Inverse space
Listing 2:
70: Inverse space
T4: A
120: Inverse space
Listing 2. .
53 FOR J=5 TO 17 STEP 2
50 FOR I=1 TOD 28
7@ FRINT AT v, I 'WN
72 IF J=17 THEN 20OTO &0
74 PRINT AT J+1,I;“®"
80 NEXT I
S0 MEXT J
100 FOR J=6 TD 10 STEF
11@ FOR I=1 TO 12
120 PRINT AT J.I; "R
130 MEXT I
14@ HNHEXT J
210 FOR J=22 TO 232 STEP 2
220 FOR I=4 TO 24 STEP 4
230 UNPLOT I+1.dJd+1
232 IF J=E2 THEN GOTO 240
233 IF I=24 THEN GOTO 240
234 UNPLOT I+3,d
240 MNEXT 1
25@ NEXT J
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Think of a Number
Cecil K. Johnson

“Think of a Number" is really a mathe-
matical magic trick. You think of a number,
and enter it in the computer. The program
reminds you of your selected number and
gently suggests an appropriate range of
numbers. Of course, you were not told
what use would be made of the number in
your thoughts so you very possibly thought
too high or low. Even though a range of
numbers is suggested, no numbers are
turned down, and since this is so, the
range is quite wide and interesting.

The screen will then display a 4 x 4
magic square made especially for the
number in your thoughts. Add rows or
columns, and you will find that the sum is
the secret number that you confided only
to the computer. The diagonals will also
add up the same, as will the four corner
numbers and the four in the center.

You can try another number by pressing
RUN and ENTER.

Suppose you thought of 34. Try these
combinations: 3 + 5+ 14+ 12,3+ 10+
14+7,6+10+11+7,4+15+ 14+
1. See how many combinations you can
find,

Think of some unusual numbers. For
example: With 0 the smallest number used
is -8, the largest is 9. Both -8 and 8 are
used. No number is repeated in a single
square. With 70 all numbers are two digit
numbers; 10 is the lowest, 25 the highest.

Cecil K. Johnson, 1009 Crest Park Dr., Garland,
TX 75042,
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Guaranteed Satisfaction

with our revolutionary SPEEDLOAD™ Cartridge,
the most important addition to your TS1500.

* Load/Save a 5 minute
* Works with any memory and
* Very simple to use, you will

* Package includes a

* The Flexible Ribbon

8IS vrercompuer nc

program in only 20 seconds
program length
never miss a save or load

SPEEDLOAD Cartridge and a
Flexible Ribbon Connector,
version Il.

Connector is the best solution
for connecting all TS 1000
and TS 1500 peripherals to
your computer.

Part # PL7500 $59.95
Shipping/handling $4.95

Micro Systems
358 Chestnut Hill Ave Boston, MA 02146
(B17) 738-5310
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Did you notice when you used 70 that
the 16 displayed numbers centered around
17? For 34 the numbers center around 9,

Try to find the smallest number that
could be used without requiring negative
numbers. Note that there are no negative
numbers used when a magic square for
500 is called up. Could you construct a
square for 500 that would use negative
numbers?

You might try combining with this Nick

Godwin's “Tidying Up Your Display”
(SYNC 3:1).

Line Notes
J0-50: Gently direct the player to an
ordinarily acceptable range of numbers.
55: Major mathematical calculation.
60-95: Locate the numbers on the
square,
100, 105: Provide spaces to divide the
square from the following lines.

S REH “"NUMBER' BY CECIL K.
GRARLAND , TX . 2,983
“THINK OF A NUMBER."™

A
PRINT * ¥OuU SELECTED i

IF A<1S THEN PRINT "YOUR NU
HELL BE USED BUT IT IS TOO

IF A¢31 AND A»14 THEN PRINT
ILL RCCEPT YGUR HUHBER BUT
FER a RGER NUMBER .
AMND Rd THEN PRIN
“THAT IS ﬁ REQHOHHBLE NUHBER .
45 IF A54 AND A<10@8 THEHN P
BER

UH

R

L

C
o
HDI
ZDZ
THE
o
z
-

[ S

I3 D
£ CCWDML"- -
BEﬂﬂFﬂﬂzﬂG&

c
=
o
-
o
l‘l
=,

T "UE WILL ACCEPT YDUR HUH

I
B
T" HOULD PREFER A SHALLER NUHBE
N
B

mC ACZ

5@ IF R:9%9 THEN PRINT_"YOU
HEEEDIS TOO LARGE BUT IT WIL

S5 LET B=INT {(A-30)-4)
80 BRINT AT 5,8,B+8,AT 5,128+

- HT s s B+
ﬁ n-a: THEN PRINT AT

12;B+A5,AT @
B.AT 7,168+

.5 THEM PRINT
+12.B+18,AT 9,
1 iB+ia

AT 9.12;B,AT 9,168;B+7

3i‘uﬂ+ 75 THEN PRIN
i&T 7 12,8%17;HT 2
J

RINT HT 6118 B+6 AT 11,12;

-noi Z4=B THEN PRINT AT
ERS 12;B+14,AT 9,88

- f el TS E

186 PRI
11@ PRINT “THIS IS A 4 BY 4 HAG
IC S@URARE"

PRINT “FOR *“;R;" THE SUH

OF HDRIZONTFIL“

120 PRINT “LINES OR UERTICAL CQ

18 S L, 827 s AT e B a4, AT 1496 LURNS ﬁ "n 3 ST

i 53 IF A=32 THEN PRINT AT 11,18 R OF NT = iy st b E

;18,AT ©,8;18,AT ©8,28;17,AT 7,13 L%aanghlm “ALSO TRY THE DIAGONA
65 IF (A-30) s4=B+,25 THEN PRIN 135 PRINT “CORMERS."
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The Psychic ZX

Richard Wilson McDaniel

In a dimly lit room, a stranger said, in a
low voice with a hypnotic tone, “Choose
a card, for it will lead you to your destiny.”
I chose and . .

Actually a friend was showing me a
card trick in which he dealt out face up
three rows of five cards each. He asked
me to pick a card and tell him which row
the card was in. Then he picked up the
rows of cards and dealt them out in the
same three row, five card arrangement,
Again he asked me to tell him which row
the card was in. Again he picked up the
rows, redealt them, and asked which row
my card was now in. He collected the
cards, dealt them face up, and, much to
my surprise, found the correct card.

After a few more repetitions of the
trick, 1 convinced my friend to divulge
the secret. Its application is simple but
yet it remains a mystery. While waiting in
a bus station at 2:30 in the morning, 1
decided to write a program to duplicate
the trick. When I implemented the pro-

Richard Wilson McDaniel, PO Box 71, Glasgow,
VA 24555,
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B v1ercomputer Inc.

Expands the use of your TIMEX SINCLAIR COMPUTERS

All products are compatible with TS1000and TS 1500 Computers

QSAVE

A Reliable Fast Loading Sysiem

® QOperates 16 times faster than the

Sinclair system (i.e. Loads/Saves BK in

10 secs; 48K in 110 secs)

Operates with any memory and on any

program length

Works equally well with AUTORUN

programs, BASIC or MACHINE CODE

This is what you get:

1. A casselte interface to improve the
signal quality. To make loading most
reliable an AUTOMATIC LEVEL
CONTROL, an OVERLOAD
WARNING LIGHT, a SAVE/LOAD
SWITCH, an ON/OFF SWITCH are
also built into this unit.

2 Highly sophisticated, superbly easy to
use 1/2K software for up to 16K and

84K programs #pL7001 $£37.95

QSAVE software on Solid State
cariridge available separately
#PL7001C $24.95
Complete unit with software on
Solid State cariridge
#PLT001B $57.95
Cariridges need Flaxible Ribbon Conneclar Ver. 2

DISASSEMBLER

(Decudlng Tool)

On Solid State Cartridge

® Disassemble any assembly language
code on memory

® Assembly language games and other
programs #PT4004 $34.95

Noods Flaxible Ribbon Connecior  Ver. 2

PRINTER PACKAGE

Our printer package enables you to printout
all the received information

1. 80-column Dot Matrix Printer

2. MEMOTECH Centronics Interface

3. Printer Cable #PL7019 $289.95

MEMOTECH PRODUCTS

MEMOPAK 16K #PL7002 $35.95
MEMOPAK 32K #PLT003 $71.95
MEMOPAK 64K #PL7004 $117.95
HIGH RES.GRAPHICS #PLT007 $71.95
RS232 Interface #PLT70086 $71.95
KEYBOARD #PL7011 $71.95
MEMOCALC #BS2001C §35.95
MEMOTEXT #PL7014 $35.95
MEMOASSEMBLER #PL7015 £35.95

MCODER (16K RAM)

® The first real integer BASIC compiler
for the TS1000 computer
® Give your BASIC program the speed
of MACHINE language programs
® 75times and in some cases up to 900
times speed improvement
® \Very simple to use:
1. Load MCODER
2. Write your BASIC program
according to the manual and
compile it through the MCODER by
using a single PRINT USR

command  upr4001  $18.95

-ililiu
CEEET
UL T T T

FLEXIBLE RIBBON
CONNECTOR
No More System Crashes

® Connects any RAM expansion to your
TS1000

® Prevents usual system crashes caused
by the computer or the RAM movement

® §inches long flat ribbon cable
#PL7016 $17.95

® Version 2 with an EXTRA port for
Pperipherals #PL7016B  $24.95

ASSEMBLER/DEBUGGER
“ZXAD" (16K RAM)

® Write machine code quickly and easily
® Twopassassembler, ZILOG mnemonics,
8 pseudo-0OPS
* Debugger includes
examine/modifying, breakpoint with
register display
® Qccupies 7K, comprehensive multi-
page manual  #pT4003 $18.95
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WORK FOR YOU AROUND THE CLOCK.

1000's of new applications at home, office, laboratory or shop. INTER-

CONTROLLER™ enables

any number of tasks,
wasoratory | Four fully programmable outhets

"E‘E M. wih iat & 10w 030/ BASIC.

1o 18 with SOFTBOX.™m

® Enables you to break through any
machine code software, list it on the
screen, save it on another tape, or
print it out

® Very simple to use, load STOPPER
inte your TS1000 and follow the simple
instructions on the screen

#PT4002 $18.95

DEALERS/DISTRIBUTORS PACKAGE
AVAILABLE.

Phone orders: (617) 738-5310 7 days a week.
Call or write to us for FREE brochure and
information on our full line of gaftware.

Mail to: Intercomputer, Inc.,
358 Chestnut Hill Ave., Boston, MA 02146
Tel: (617) 738-5310
Telex: 851141COFAR

__________________ 9
I PART # | QTY. JUNIT|U.S. § | TOTAL I
| |
| |
| |
| |
| |
| |
I I
| |
| Shipping and Handling I
| for MEMOTECH and QSAVE 4.95 |
: for EACH PACKAGE 9,95 I
| Mass. Residents Tax 5% |
| Total |
: Ovisa OMGC  OCheck :
| AccountNo. Exp. 1
| e !
| Address |
: City State Zip l

o ——————— —— ———— —— — =

No Shipping & Handling Charges for Cassettes



ﬁ 280: Inputs your response. of the letters.
290: Checks the input. 470-480: Clear the screen and loop back
& e Y J00: Branches to the conclusion of the  to the next question.
oS 2 program after the third question. 490: Prints the letter you picked.
E E E 310460: Perform the actual shuffling 500-530: Prompt you to try again.
c L "]
o 3 i 1@ REM "PSYCHIC* 298 IF C<1 OR C>3 THEN GOTO 280
o i K 2@ REM RICHARD W. MCDANIEL 30@ IF I=3 THEN GOTO 470
K B 3@ REM JANUARY 1,1983 310 FOR A=1 TO 9
48 DIM R$(%,3) 328 LET T$=R${A:2)
S b = SOM PONTRINING VOUR 5@ FOR A=1 TO 9 330 LET R$(As2)=RS (A C)
&0 FOR B=1 TO 3 348 LET Re${ACI=T%
70 LET R$(AyB)=CHR$ (34+4%3+B) 350 NEXT A
BO NEXT B 360 LET Ts="*
90 NEXT A 370 FOR A=1 TO 3
18@ LET R$(F23)="#H" JE@ FOR B=1 TO 9
gram, [ discovered that various odd num- {;g Eg A--‘;&O{ggn R Egg hE;TT?THRN& Al
e = = % +
Eer’:iﬁiciid‘u{;‘ t[h 5 ;O“ alsoworked. My 155 oo ETINT (RNDs3)+1 410 NEXT A
rick uses nine cards in 140 LET T$=R$(A.B) 420 FOR A=1 TO 9
each row. The 27 cards are represented 150 LET R$(AsB)=R$(5,2) 43@ FOR B=1 TO 3
by the 26 letters of the alphabet and a 168 LET R$(512)=T% 44@ LET R$(A1B)=T$(A*3+E-3)
space. 17@ NEXT I 450 NEXT B
. . ; 18@ FOR I=1 TO 3 460 NEXT A
I hope this program will mystify and  jo5 porvr TR 43 RoW 171TAR 133 470 CLS
amaze you and your friendsas much asit  wgoy 2%:7AB 225"ROW 3%+ 480 NEXT I
has mystified and amazed me. 200 FOR A=1 TO 9 49@ PRINT +:"1 MYSTICALLY PERCE
21@ PRINT TAB & IVE YOUR":"LETTER TO BE *3iR$(5:C
Llne Note' 220 FOR B=1 TO 3 11 Al
: 230 PRINT RE(AB) i "HEEHERRE" SO0 PRINT 5, "WOULD YOU LIKE TO
10-30: Introduce the program. 24@ NEXT B TEST MY MAGIC ABILITIES AGAIN?(Y
_ 40-170: Initialize and scramble the letters 250 PRINT /)
in RS, 26@ NEXT A 510 INPUT T$
180-270: Print the ]a‘you[ of the letters 272 PRINT "ENTER THE ROW CONTAIL 52@ CLS
and the prompt for the row containing NING YOUR  LETTER.* 530 IF (T$+"#")(1)="Y" THEN GOT
your letter. Z8@ INPUT C 0 180 Fil
e R A1 PAGERE:

® Rasides above 30,720
® 24 Byte pages of ram

® Insert code
e Delete (Kill) code

@ [nstant page fiips with auto repeat

® Set “LAST" byte affected by inserts/kills
® Not affected by “NEW" or "CLEAR"

e All functions accessed with single or shifted keystrokes!

A MACHINE CODE MONITOR/EDITOR FOR THE TS1500, TS1000, ZX81
Experienced M/L programmers will appreciate the convenience, short loading time, and extremely

fast execution of RAMPAGER.

LOOK AT THESE FEATURES:

eWritten entirely in machine code (1.3K)

elLoads in just 75 seconds!

® READ and WRITE modes

® Addresses in hex and decimal

e Contents in hex, decimal, and CHRS

® Cursor control with automaltic page flips
* Copy pages lo most printers

& Complete users manual

Look to Robotec for ALL of
your software needs.

cassettes.

Fully guaranteed.

Most orders shipped the day they are
received via FIRST CLASS mail.
Telephone orders welcome!

VISA and MASTERCARD accepted.

Shipping and handling $1.25+ §.50 for sach additonal
cassalio,

$10 lor Express Mail.

Ohio residents add 5%% sales tax.

All software on high quality, computer grade

FREE CATALOG!

robotec,inc.
i, [

59 C Street
Ampoint Industrial Park
Perrysburg, Ohio 43551

419-666-2410

Ask tor ROBOTEC soltware from your local deaker,

ZX PRO/FILE Data base with sorting $16.95
ZX DATA FINDER with Basic tutonal $14.95
Z-WRYTER Word processing $12.95
TEACHER'S GRADEBOOK $12.95
CHECK REGISTER & BUDGET $12.95
PROFIT PLAN Frofit analysis $12.95
GRAPH 1 & Il Equation graphars $14.95
EPHEMERIS V Doluse planet finder $14.95
EZ HEX $12.95
NFL STATISTICAL SUMMARY $14.95
RAMPAGER for ML programmers $£ 995
DISTACALC Distance calculalions $1295
METAGRAPHICS Graphic paint brush §14.95
TIMEBLASTERS Maching code game $14.95
TEE Machine code game $14.95
MAZEBALL Machine code game £14.95
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Decimal Alignment
Robert J. Midura

1K RAM

“Decimal Alignment™ offers an alter-
native to Nick Godwin's program for align-
ing money displays (SYNC 3:1). It has
only four Basic lines (five, if used as a
subroutine). It does not use a FOR-NEXT
loop or GOTO branch. Consequently, the
routine runs faster and takes less memory,
It makes use of the string variables X$
and I$ and the numeric variable N, The
stand alone routine occupies 257 bytes.

—

245,76
34

:!E.Gs

45 .88

$d.

1908 LET Is=STRS$ INT ®N

12908 LET X$=ETRS$ (IMT ((M-INT H)
21098+.5] ~10@)

1919 PRINT TAB 1S-LEN I (e i(18
AND xs<>"1“;;:srna (VAL I®+l)
NG Xg="1"); (".@@" AND (X8="@8" OR
M=t !l."));*ittl AND X&(1)=",") «1{
2 AND (X$(1)="8" OR X§="1"1) TO
12315 IF LEN X&=3 THEM IF X&i2)="
« " THEM FRINT "@&™

19228 RETURN

The routine works only for positive
values of N. | have never had the occasion
to print negative money amounts. In the
financial programs I have written, I put
debits in a list and store and print them as
positive values. When this list is printed,
a heading is required to indicate that the
figures are debits.

To use the routine, set the variable N
to the number you want printed.

Robert 1. Midura, 19 Merrifield St.. Worcester,
MA 01605,

"You fose!"
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FLEXIBLE
RIBBON
CONNECTOR

for RAM
fo
COMPUTER

$19.95

5" FLOPPY DISC INTERFACE KEYBOARD—No soldering,
Shugart compatible 43K has On/Off switch, internal
formatted.......ce0re... $115.00 and external RAM connectors,
51"’ DISC DRIVE $299.00 sculptured keys. Computer fits

Both $399.00 + INDESCOMP inside, using only a
(List $430.00) from screwdriver.
+ 810 Shipping Sinelair Place $89.75

16K RAM $44.00
32K RAM $78.00
64K RAM $116.00

0S HIGH-RES GRAPHICS CONTROL

256 x 192 pixels. Statements — Move
X,Y; Plot X,Y; Black; White; Clear;
Print AS; Up; Down; Left; Right;
Box X,Y; Scroll; Copy.

$66.00

0S PROGRAMMABLE CHARACTER GENERATOR
Up to 128 characters, switches between stan-
CENTRONICS CABLE dard characters and yours. 8x8 square CHRS
$19.95 program included......ccressirsessssensss. $58.00

P.O. Box 2288
Redmond, WA 98052

(S SOUND GENERATOR
16 Internal records, 3
tone gens., 5 octaves,
amp. output, vol. pot. $58.00

CENTRONICS INTERFACE
Requires Cable $66.00

All payments must be in U.S. dollars. Add $3.00 for shipping unless noted above. VISA &
Mastercard Add 3%. WA residents add 8% rax.

Solid State “DISK DRIVE”

* Make your own modules. T/S 1000 and 1500

* Store basic programs on proms.
* Provides access to 8K executable memory.

* 2 simple commands to “read"” and “write” any program.

* Operate as a full prom programmer for machine code programs.
* 2 user /O ports on board for your own external control circuits.

* Full operating system for duplicafing, revising or varifying proms,

* PROM BURNER “DISK SYSTEM". Complate kit consists of PG
board, all components, interace board with cable and connaclars,
and construction manual. $88.55

* PROM BURNER PC board and construciion manual §3485

* PROM BURMNER soltware cassatte w/maching code. §1495

* DESIGNER'S DREAM INTERFACE provides easy connection for
any peripheral device and still allows you to install the 16K RAM
pack on the back of the T/5 1000, Includes card @dge connactor,
interface PC board, a plated 50 pin strip header, and a 12" 50 wire

=3 ribboncablewith attached sockat connectors atboth ends. $34.95

‘Ramilray

Custom molded, securely holds your T/S
1000 or 1500, T/S RAM pak, and casselle
drive. Accomodates T/S 2040 Printer and
Designers Dream. Control panelfor optional
switches. All conneacting cables enclosed.
Specify 1000 or 1500. $14.95

SHIPPING INFO: Include full address for UP S shipment Send cash. check, money order, or

tull credit card info for the cost of the items plus 52 00 (55 00 ftoresgn) for immediale shipment

Sorry. no COD

Dealer and distributor inquiries invited. RAM products made in U.S.A.
“RAm 4736 N. Milwaukee Ave. - Chicago, IL 60630 U.S.A.
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Hil'.':l'lEl'l ELI”: Alan Groupe

Shirt-pocket Shaman

A common complaint I have about
most computer documentation is that,
while the manuals often say too little,
the “pocket reference cards” usually say
too much. A pocket reference card
should not actually teach anything new,
but rather just jog your memory of
things you have already read in the man-
ual. These cards should contain mostly
tables, and rarely, if at all, complete
sentences.

A case in point for the need of such a
card is the Sinclair ZX81 manual. One
of things I often look for is the table of
error codes, but I have to flip 22 pages
from the back of the book to find it. It is
not close at hand.

Consequently, I was very happy to
learn that Nanos Systems had added the
ZX80/ZX81 to the list of machines for
which they produce pocket reference
cards.

Nanos Systems Corporation is Shirley
A. and Paul P. Nanos of Speedway, In-
diana, and has produced much needed
reference cards for machines such as the
Apple II and TRS-80. When I found
that they had done one for the Sinclair, I
decided that I had to get one.

The card size (3%" 8%" folded;
37'4" x 8%4" unfolded) is a bit more un-
wieldy than the much smaller “pdpll
Programming Card” that I am used to,
but it is still easy enough to work with.
Normally, you would only have a couple
of panels open at a time.

The card has 20 panels. The 10 panels
on one side are chock-full of all sorts of
good information about programming
the ZX80/ZX81/TS1000 in Basic. The
10 panels on the reverse side are all con-
cerned with programming in Z80 ma-
chine language. (I assume that these
panels are the same ones found in other
Nanos Systems cards for Z80 based
machines.)

Panel 1 is taken up entirely by the 22

22

A pocket reference card should jog your
memory, not teach something new.

graphic symbols in the Sinclair character
set. It does not seem to me that so much
space needs to be devoted to this since
the graphic characters are adequately
presented in the code chart on panels 5
and 6.

Panels 2 and 3 list the Basic state-
ments, commands, and functions in a
very concise and readable format. One
section shows the derivation of addi-
tional trigonometric functions using the
built-in functions of Sinclair 8K Basic.
This is a very nice addition to the card,
although in all my years [ have never
really had to know how to calculate an
inverse hyperbolic cosecant.

The top section of the next panel lists
the special characters and operators in
Sinclair Basic. The bottom section, en-
titled “screen layout,” puzzled me at
first. It turns out to be a chart of the
memory displacement and PLOT com-
mand Y-coordinates for the 24 PRINT
lines on the screen. This chart is correct
however, only, if you have the 16K (or
more) RAM pack since otherwise the
screen is stored compressed.

Panels 5 and 6 show the full character
set, in decimal, hexadecimal, and the
ZX80 and ZX81 graphics. This is a very
handy chart despite the layout (see
below).

Panel 7 contains “ZX81—selected
ROM calls,” though I do not know how
the 8 routines listed came to be the cho-
sen ones. Panel 8 contains tutorials on
using FOR/NEXT and IF/THEN. As I
mentioned in the beginning, I do not be-
lieve that tutorials belong on a reference
card, but rather in a manual, where they
can be more fully detailed. Needless to
say, while it certainly did not hurt to
have them, I do not feel the usefulness of

the card would have been diminished if
these two panels had been omitted.

The last two panels describe the ZX80
and the ZX81 memory layout and the
Basic error codes. Located at the back,
these are very easy to get at.

As good as the front side is, the flip
side is not. While the front is very help-
ful in tracking down Sinclair specifics, 1
cannot recommend the back side as be-
ing particularly helpful in writing ma-
chine language programs. The back side
is basically divided into two large sec-
tions. The first lists all of the ZB0
instruction combinations and the length
of time to execute each. This is useful if
you are trying to optimize code or are
building a delay loop.

The other section lists all of the
instruction combinations in numerical
order (by opcode) along with hexadeci-
mal and decimal counterparts. This is
useful if you wish to disassemble some of
the monitor.

What is missing, however, is some
convenient manner of hand assembling
from symbolic instructions to a numeric
counterpart. A similar list of all instruc-
tion combinations in alphabetical order
was sorely lacking and would have been
very useful.

The layout of the card could have
used a bit more thought. For example,
the character code chart, which takes up
panels 5 and 6, is not placed on facing
panels. As a result, you have to open up
four panels to use the code chart. This
does not matter if you have a large
enough table available, but I usually
keep the card on my lap.

Still, the Nanos Systems reference
card is clear, concise, and, for its short-
comings, is the best handy reference for
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the ZXB0/ZX81 I have seen. If you
really like experimenting with your Sin-
clair, I cannot think of a better way to
spend $5.95 It is well worth the price.

From the Panty

One of the things I bought for my new
job is a small television set. I figure that
if I am going to stay late at work, at least
I can watch the network news, and,
when it was still on, “Mash.” The nicest
5" set that I found was a Panasonic
model TR-5091P, which includes an
AM/FM radio. This unit cost $124 dol-
lars. It also comes without the radio (for
less money I presume).

The reason I am telling you this is not
to elicit contributions to pay off my set,
but rather to let you in on one of the nic-

est features of this set.

All portable television sets have a
connection for an external antenna.
Generally, this connection is a pair of
screws for attaching a 300 ohm twin-
lead antenna. On this set, however, the
connection is a mini-phone jack and it is
a 75 ohm input. In other words, this set
was designed to be used with portable
video recorders, video games, and home
computers!

After discovering this, I quickly ran
out to the local Radio Shack to purchase
the appropriate adapter and try this fea-
ture out. Radio Shack sells two adapters
for this purpose. Number 274-330 is a
shielded adapter that costs $1.39 and
adapts the Sinclair video cable to the
television. Number 42-2444 is a 72"

shielded cable that replaces the Sinclair
video cable and costs 51.99. Since I am
not big on stringing adapters on things, I
opted for the cable.

After connecting up the set and fid-
dling with the brightness and contrast
controls a bit (the set is initially adjusted
for a TV picture) I got the sharpest and
most stable image I have seen from a
Sinclair. I also tried it with my ZX80
and found that it, too, produced its best
image on that set.

If you are going to use your Sinclair a
lot, it makes sense to use a good monitor
with it. Not only is this a good monitor,
but it is a pretty nice television set, too.
The only problem is that now I am stuck
buying another one to take to the ofﬁc.i.

For TS1000/1500 and TS2040 printer

ANALOG INTERFACE BOARD and
FFT-SCOPE program

priced aquipment.
AMALOG INTERFACE BOARD

on Apple, G4, TRSE0 elc)

up lo TEKHZ
Factory Direct Low Prices:

{can fit in aluminum box if specified).

This unique paripheral with the Timex computer and printer
offers capabilities previously found only on much higher

B channels analog to digital conversion and 8 channals digital
to analog conversion. High speed llash lype converiers allow
use of the ZBO block move commands lor conversion rates up
to 155,000 per second on @ Timex A single PEEK or LD
command can pick the channel, start the conversion & get the
daia, so programming is extramely simple and eflicient
Flexible address decoder and connectorscheme allows quick
interfacing to any memory or /0 address of most CPUs (works

FFT-SCOPE program has high res printer graphics, dual
trace scope, trigger, cursor, key entry of sampla rate and other
parameters. Data is acquired in batches of 256. FFT in Z80
code performs 256 pt mag & phase spectrum analysis in one
second! Adding command brings oul fine harmonics. Displays

Fully equipped ANALOG INTERFACE BOARD with FFT-SCOPE on EPROM card & 77 page docs..

ANALOG INTERFACE BOARD...........
Aluminum box and ribbon cable mounting option for above items, add $33.
EPROM Board w/FFT-SCOPE program,........

Note, UHF modulator may be necessary for clear TV,

A FAST DATA ACQUISITION, SIGNAL PROCESSING and CONTROL SYSTEM

... $275.
................ 5220, ANALOG INTERFACE BOARD with A/Donly .....ovnvva... 9170,
SCOPE program on tape (no FFT) ..o erucaeiinnncinnmasiinsinnnsass $35.
,,,,,,,,,,,,,,,,,,, S55. Data acq & high res printer development routines..._...._........... 835,

When ordering please state mounting oplion [ribbon cable or piggyback) and your computer lype.

BUFFERED BUSS-
DEVELOPMENT BOARD

Kit $85. Bare Board $35.
For TS1000 or TS1500. Experimanter's dalight

Applications book ... $10.
See March or July '83 SYNC.

UHF MODULATOR  8$15.

soldering. Completa instructions includad.

Channel 33 is received at a
higher frequency than those
genarated by the computer
which causes the interfer-
anca.

TERMS: Piease add 53 to
order for S&H. Calllornia

residents please add 8%% tax

To order send check or M.O. or

call tor C.O.0O.

FREE CATALOG

Pleasa call or write.
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CLEAR TV!

Remove TV interference by swiiching to ch 33. Replaces unil
inside TS1000. Sticks on TS1500 as in photo above. Requires

CONNECTORS Cure Crash problems
Gold plated 8" ribbon cable assembly with one

female & one male connactor.......... 518;

with one fernale & two male connectors. .. $25,
Full lina of connector parts available.

b
ntinuum

301 Sixteenth Avenue
San Franf:abco CA 941 18

(415) 752-6294
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Build YOur Own Spreadsheet

The term “Spreadsheet” applies to
any technique where the user can view
portions of a large sheet of records that
normally cannot fit onto the screen.
Quite often, inventory files require much
longer columns than the display can pro-
duce and, rather than limit the need, we
will simply move our screen like a mag-
nifying glass across 100 columns of
information. Likewise, we can scroll up-
wards or downwards until any 10 of 60
rows is displayed.

The machine language routine we will
create is, above all, fast! With a mini-
mum of keystrokes, the user can find
any record in the file within seconds.
Here, our records are to be stored into
AS only, and our headings for the col-
umns in T§. This header allows us to
distinguish each column of data in AS at
all times. Though the title string remains
on the screen, it does move left or right
with the records below. A% is DIMen-
sioned to 60,100 and occupies 6K of
memory. We can make our file larger,
but this is tricky and an explanation will
be given later in this discussion. TS is a
single string, DIMensioned to 100 and
its contents are defined by the user for
his own program.

Arrow keys 5 to 8 move the screen
records about the sheet to reveal
information in the entire file. It would be
nice to have 20 records printed onto the
display, but, as you will see, the moving
records can be distracting. So we will
stick with 10 (you can easily alter this
later). Since we have 4 directions of
travel, we need to highlight the first
printed record by inverting its video
characters so that it is more distin-
guished than the others.

As the machine code loop is always
busy finding and printing records to ‘the
screen, the only way to return to Basic is
by pressing M for a return to the menu

Gordon Young, 4616 N, River Rd. #27, Oceanside, CA
92056
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Figure 1. REM statement.

I i A R T R RN

--------------------------------
................................

-------------------------------
................................

....................

or C for a correction during the display
period.

Less than 400 bytes are used to do all
the work of producing a spreadsheet,
and only simple requirements are

mandatory:
AS=All File AS=DIMensioned
Records (60, 100)
T$=Title String T$=DIMensioned
(heading)  (100)

The user can alter portions of the
program to:
1. Print up to 15 records (controlled
by addresses 16731 and 16657)
2. Slow down/Speed Up movement of
screen (delay address=16640)
3. Alter file size (described later).
4. Change routine escape keys from
*M™ or “C" to user’s choice.
5. Highlight any particular record in
the display other than the first.
Begin by putting the computer in the
FAST mode (the reason for this will be-
come obvious). Enter line 1 REM (fol-
lowed by 395 periods). As the computer
runs your program and comes upon the
word REM, all contents afterwards are
not operated upon until it approaches
the next line number. This is where our
machine code is stored. Later, when we
want to call upon the routine, we will
force the machine to operate on it di-
rectly. After line 1 is entered, it should
look like Figure 1 (each segment of 32
characters has been intentionally num-
bered for count reference here). SAVE
what you have so far on tape, and return
the computer to SLOW,

At this point, you are ready to POKE
the machine code listing data into the
REM line by typing in the Basic assem-
bler in Figure 2. Again, SAVE to tape.
You may want to use an assembler of
this type for any machine language pro-
gram that begins at address 16514 (the
first byte of data following a REM state-
ment in line 1). If you fear that you may
accidentally erase line 1, enter: POKE
16510,0.

This assembler will accept your ma-
chine language codes and automatically
insert them into the REM line. With it,
you can make corrections to wrong en-
tries (enter 333), SAVE your data at any
time during entry (enter 555) or stop the
assembly process totally (enter 999). All
codes in Figure 3 must be read from left
to right, top to bottom. RUN the assem-
bler and begin entering the listing codes.
Occasionally SAVE your work by enter-
ing 555 (this is a number that cannot be
POKED into any address). The screen
display will correspond to the listing and
aid in data reference. It prints 6 entries
across the SCROLLs. Enter 999 to stop
the assembler when finished.

If you have doubts about the 300+
codes you just entered, a simple
checksum routine will verify your data.
Eliminate the assembler and type in the
checksum:

9995 LET M=0
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Now you can start getting more Each program has been
fun, more challenge and eusy new thoroughly tested and re-
more practical value from tested for ease of entry.
your computer with the And you’ll find the user-
clearest, most comprehensive m s friendly statements extremely
book ever written for the TS ga e , helpful in guiding your

1000, compatible for use with progress, and in suggesting

Sinclair ZX-81. e further input.
In 50 Programs for the g rup Ics

: Plus you’ll enjoy better-qual-
Timex Sinclair 1000, Leland ity graphic and screen
B. Carter outlines exciting display than you've ever
new ways to use your un- achieved on your TS 1000.
expanded Timex for games,

50 P:‘r}gmms:_ for the Timex
graphics, math, physics, bus- Sinclair 1000 is truly the best
iness,.puzzles and more.

®

b Slness software investment you can
You'll find hours of sheer " make right now. At just $6.95,
enjoyment. You'll instantly you're getting each program
expand your software library. for less than 14 cents. Com-
What's more, you'll perma- progrums pare that to the price of
nently enhance your com- pre-packaged programs!

puter programming skills.

f Start getting more from
Step-by-step instruc- or your your computer by ordering
tions in Sinclair Basic your copy of 50 Programs
let you immediately type in for the Timex Sinclair 1000

and run programs like: I Imex today!
Booby Trap Compatible for use with

Dept. NJ9F 39 East Hanover Avenue
| Marris Flains, NJ 07950
Please send me. copies of 50 Programs
l_.’frr' Timex Sinclair 1000 for only $6.95 each, I
plus §1.50 shipping & handling per book.

L
e 2-D Reversal ® [0 Sinclair ZX81
® Target Gallery
> Fli;%htGra hi}‘ SInc ulr For faster service,
g phic PHONE TOLL FREE
® Stopwatch 800-631-8112
e Calendar (In NJ only: 201-540-0445)
e Calculator N T e e
e Blast-Um I_I'-..‘IAIL TODAY TO
o ESP | creative compuTinG PRESS |
[ ]

What's the Pattern
And many, many more!

i I Total Amount S J I
by [] Payment Enclosed, (CA. NJ and NY State I
= residents please add applicable sales tax.) :
I MName . = I

I {please print) I

I Address — I

: Ciny — ’
I!\'mlu Earita oL O [ TR l

I *Outstde U.S.. add §3 for shipping and handling. I
l [ Check here 1o receive a FREE catalog of I
l computing books, magazines and guides. I
Also available in your local bookstore I

OF Compuler store,




Figure 3. MC listing.

Figure 4. Basic listing.
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9996 FOR N=16514 TO 16870

8997 LET M=MTPEEK N

9998 NEXT N

9998 PRINT M

Enter: RUN 9995. You should get a
sum (the sum of all entries in the ma-
chine code program) of 29192, If not,
you need to PEEK all addresses from
16514 to 16870 and check your data,

Qur example program, a real estate
listing, will need 100 columns with a
heading (T$) for: TYPE/PRICE/Ist
MORTGAGE/RATE/LOAN (type)/
ADDRESS/CITY/AGENCY, and
PHONE number of agent. Figure 4
shows the initialization beginning at
line 10 with the header string at line 30.
T$ must be DIMensioned before AS. If
not, it will incorporate an unnecessary
delay in the file display movement.

Enter and RUN the Basic sample
program. Insert a few fictitious records
to fill the record file and return to the
MENU. Now VIEW the file by press-
ing “2" in the MENU. The screen will
almost instantly display 10 file records.
Pressing the arrow keys will move the
spreadsheet in the corresponding direc-
tions. Press M to return to the MENU,

26

@ FOR N=1 T0 6@
FAST
LET AS(Mi=" ‘5 .8

78
B2 MEXT N
2@ sSLOu
112 FRINT AT 5,11 ‘B @ B B AT
2 FRIN 13 i
7:8; " (ENTER CHOICE)";AT 18,5;"1.
ENTER A RECORD.";AT 12,5;"2., uI
EL SPREADSHEET."
129 IF INKEYS$="1" THEN GOTO 2029
130 IF INKEYS$="2" THEN GOTO 150
140 CDTD 1=02
158 CLS
18@ ERINT b REAL ESTATE SPRERA
DSHEET " AT iﬁi@;"
“.TAB &, "PRESS
'tMTY FOR MENU. Y
17@ RANMD USR 18524
188 CJTO 120
=282 CL
Tiéﬁ pRINT "ENTER RECORD INFORHA
_5;@ PRINT ,.,"1. TYPE? (4 LETTER
230 INPUT &siA,1 TO &)
240 PRINT "2. PRICE?"
250 INPUT X
268 LET u5|n,13-LEN STRs X TDO 1
2 =3TRs
Igé@ RIHT "3, FIRST MORTGRGE PR
280 INPUT X
2299 LET AB{A,21-LEN STRS X TO 2
Q) =5TREs x
E%aﬂ PRINT "4, 15T MTG. LOAN RRT
1@ INPUT x
E‘e LET RS (A, 31-LEN STRSs X TO 3
Q) =53TRs X
232 PRINT "S. TYPE OF LORN (UR-
FHH-LGN” 5 e
240 INPUT AS(R,32
35@ PRINT "8, PﬂDPERT( QDEPES—
360 INPUT AS (A, 37 Ta 57}
370 PRINT CIT.
S0 INPUT H:'ﬂ
39@ FRINT 8. FtGENCr E-FF"RING ]
RORPERTY 2"
420 INPUT Rs1R.85 TO 91)
412 FRINT "2. AGENCIES PHOME HU
MBERT"
42@ INPUT ASI(R,.33 TO i@}
430 LET A=A+1

449 GOTO 100

To make corrections during the dis-
play period. “C" from the spreadsheet
activity. This gives you the option of
stopping the routine where it stands and
making a correction. A correction at a
column to the far right on the sheet re-
quires you to reenter the routine without
readjusting the display to position (col-
umn) #1. The reentry point is address

16607. Your program might go some-
thing like this (sample program):
180 |F PEEK 1852 1=50
THEN GOTO 100

182 |F PEEK 1652 1=40
THEN GOTO 186

184 GOTO 100

186 PRINT AT 18,4; ‘ENTER
CORRECTED ADDRESS " *

188 INPUT AS (PEEK 16518+1,37
TOGT)

190 RAND USR 16607

192 GOTO 180
Adding 1 to the contents of address
16518 will give the number of the first
record in the display. Address 16521
holds the character code of the key M
(50) or C (40). The machine code is ac-
tivated again in line 190.

If the spreadsheet moves too fast, you
can increase the delay. 16640 presently
has 12, but 24 will double the delay and
can be POKEd until the movement is
comfortable. Likewise, smaller numbers
will increase the speed. If you need to
use letters other than M or C to escape
the routine, addresses 16860 and 16865
should be POKEd with the code of the
appropriate characters (refer to the back
of the user manual).

To change the number of records dis-
played is a little more involved. Address
16731 should be POKEd with the num-
ber of records you want printed (1 to
17). This means you have to POKE
16657 with the number of records in the
file minus the number printed on the
screen. To print 17 records then you
need to POKE 16731,17 and POKE
16657, (60-17). This will disturb the
highlighted record, and address 16814
should be POKEd with the number of
records being printed (POKE 16814,17
for this example). This is also the ad-
dress that affects the highlighted record.
Normally, this would be 10 if 10 are be-
ing displayed. To move the highlighted
record to the second one being displayed
would require you to POKE 16814,9,

Now, if you need to store more
information with larger files, some big
changes must be made! Some alternative
solutions aiong with the address changes
are found in Figure 5.

Figure 5.
AS DIMensioned: (50,115) (80,100) (100,100)
T$ DIMensioned: (115) (100) (100)
POKE address 16552: 123 69 21
POKE address 16576: 115 100 100
POKE address 16657: 40 70 90
POKE address 16713: 83 68 68
POKE address 16749: 118 103 103
POKE address 16837: 83 68 68
File Size: 5.75K 8K 10K
Approx. Memory Avail: 10.25K 8K 6K

January/February 1984 © SYNC
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Tax Shelter Time Bomb

David Lipman

Practically all tax shelters have a
built-in time bomb. Most of those that
do not are real tax shelters with a real
loss of capital.

Let me describe a seemingly perfect
tax shelter. I own a swampy piece of
land that was under water for at least
two months each year. I valued the land
at §1,000 and would have sold it for less.

John, a friendly site locator for a ma-
jor gasoline company, suggested that I
build a gasoline station to their specifica-
tions and lease it to them. The offer was
rather generous: they would pay 5100
per month as land rental; arrange zoning
changes, get all permits, contract to fill
the swamp, supervise building construc-
tion and arrange for a mortgage. The
mortgage would be large enough to pay
for everything including a $20,000 “fee
for legal service and construction super-
vision. The total rental was set at exactly
the monthly mortgage payment plus the
land rent plus a variable amount equal
to the real estate taxes. The gasoline
company was to be responsible for all
maintenance and insurance, including
my liability insurance.

It was a perfect situation. I received
an annual return equal to 1209 of my
asking price for the land, the gasoline
company real estate department showed
an income of $20,000; and I had a tax
deduction of about $2,500 for the first
year. Thirty years in the future I would
own a gasoline station with a potential
monthly rental in excess of the land
value.

Wonderfull In thirty years I would
have a fully funded generous retirement
plan plus all those nice tax deductions
along the way. Remember all this took
place in 1953 when 51,000 per month
was a pretty decent income and there
were no IRA or KEOUGH plans avail-
able at the neighborhood bank.

David Lipman, @ West Castle Ave., Spring Valley, NY
10977

28

But wait a minute, what happens
when the monthly principal payment on
the mortgage exceeds the depreciation?
At that point a taxable income is gen-
erated with no funds available to pay the
tax. When does this happen? I wrote

rr—I-N—P:L':_:RRT N@ ODRTE OF MORGARGE
(FORMRT=HO.YERRY i 1.1883

INFUT TERH OF MTGE, MONTHS: 360
INPUT ANMNUAL INTEREST RARTE 12
INPUT AHOUNT OF MTE. 550000

INPUT ANNUAL STRAIGHT LINE DEPRE
CIATION: s2009

A SHALL TRAKABLE INCOHE WILL
OCCUR IMN THE 8 HONTH OF 2203,
112 HONTHS BEFORE END OF MORTGAG

TF!MFIBLE INCOME LIILL INCRERSE
UNTIL IT REACHES 33788.55 IN
THE LAST YEAR OF THE HORTGAGE

down the method of calculating a mort-
gage amortization (algorithm, fore-run-
ner to a program): P-(R-iP)=P". What I
was looking for was the month in which
(R-iP)=Dep, so I labelled the columns
on my accountants pad P, AP. My LAX
Monroe Calculator (mechanical) was
called into service, and I sat in front of it
for a half hour totally mesmerized while
the discs whirled and clattered. I wrote
the numbers in the P and AP columns.
As 1 dozed off, 1 realized that what I
was struggling to find was really AP: the
first differential of the compound in-
terest equation:

(1) 01
i(1+i) 0

I put away the Monroe LAX, picked
up my K & E Slide Rule, set the first
differential equal to depreciation and 30
seconds later had the answer: 17 years,
11 months from inception of the mort-
gage, a small taxable income would be
generated. The amount of taxable in-
come would increase until the last year

P=R

of the mortgage when it would be about
§5,100.00.

Armed with this knowledge I was able
to plan properly so I was not hurt by the
mathematics and income tax.

The problem can be solved for n by a
brute force trial and error mortgage ta-
ble comparison process which is long
and unwieldy (90 seconds). It can be
shortened by using this program which
will run in a little over one second.

The formulas used on the Sinclair
ZX81 are:

[10/(1-0.6B*)] + gB
N = 9
o
2
R i
Where B = 2 _12

D = Monthly Dcpraciatic—n
R = Monthly Payment

= Monthly Interest, Decimal
N = Number of Months

To bring the story up to date, last
week my friendly site locator telephoned
from Florida where he lives in semi-
retirement. “David,” he said excitedly,
“Do I have a tax shelter for you! There’s
this shopping nenter and apartment
house available .

Line Notes:

20-30: Input instruction, starting date
of mortgage,

40-60: Error trap for incorrect month
and year.

70-230: Input instructions, prints.

240-280: Calculation of monthly
mortgage payment.

290-340: Calculation of first taxable
income, months before end of mortgage.

350-380: Calculation of taxable in-
come, last year of mortgage.
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BYTE-BACK modules

64-K MEMORY

9>;)é’:q'swm'r M 0 D E M
In Stock! $11 9-5.?

ASSEMBLED & TESTED $149.95

With New SMART , Menu Driven SOFTWARE
included FREE.

eSend and receive Programs by Phone
*Copy Information into memory from a Host
Computer (such as Compuserve), Print it
Review it, Save it on Tape, Send Text from
Memory.

eUse Timex 2040 Printer or Any RS-232 Printer
®RS-232 Printer Port provided.

eNo extra memory Required, But with 64-K
Memory You Can Store Up To 60 Full Screens

COMPUSERVE PACKAGE WITH 5 FREE HOURS ONLY $39.95

BYTE-BACK'S BB-1
CONTROL MODULE
$59-KIT In Stock!

ASSEMBLED & TESTED $89.00

* 8 Independent Relays

(with LED status indicators)
¢ 8 Independent TTL Inputs
(with Schmitt trigger buffers)

* By using a single POKE command you
can change and laich the status of each of
the 8 relays

* Your computer can read the status of all 8
inputs by the use of a single FEEK
command

* A comprehensive manual 15 included that
has complete application details

# Mare than one BB-1 ¢an be used-at a time

Gorilla/Banana Printer

Prints on Standard Paper. 80 Columns Discounted to only
Specify Serial or Parrallel.

See “Leading Edge” Ads

$239.95

ﬁ BYTE-BACK KEYBOARD $88-85 $59.95

"' We use the same key switch found in

BYTE-BACK UM-64
pa—

$119.9 ASSEMBLED & TESTED
the “ULTIMATE MEMORY”

UM-64

FEATURES:

® Battery Backup - Computer and full 64-K Backed
* PROM/ROM socket
* Reset Switch-Reset without destroying Program

* BYTE-BACK EXCLUSIVE FULL 64-K

The 0-EK area is available. You can execute a copy routine (provided) to
copy the TIMEX ROM into the 0-BK area of RAM then flip a switch and you
have your operating system in RAM. You can modify it and create your
own customized operating system. Full details, examples & programs
included.

WHY PAY MORE FOR LESS FEATURES?
GET THE "ULTIMATE MEMORY"
BYTE BACK'S UM-64

NEW ZX PRO/FILE "

Clearly the Best File Management Program Avallable.
This New Program is what the Timex has been waiting for. o

At BYTE-BACK we have used & evaluated almost every dala arganizér & Data File Program on
the marke! & we were not really impressed until we tryed Thomas Woods' NEW ZX PRO/FILE
Program. it is truly the best piece of soltware we have ssen for the Timex Computar. We now use it
to halp run our business, This program is so FAST that even when the program is full the file you
wanl 5 on [he scréan within & second

The ZX PRO/FILE has features not found on the other Data File programs, Il has: FILE
AMNALYSIS function which allows you 1o count, analyze frequency, %, etc. Capability 1o create
FILES OF ANY SIZE in the same program. MULTIPLE WORD SEARCH, excellent ADD/EDIT
fealures. ORDERED FILE OUTPUT based on any numerical valua contlingd in the files
DEFINABLE PRINTER FUNCTIONS & AUTO SEARCH, Works with both 18K & 84K memory.

FREE 59 page BOOK. This book alone is worth the purchase price. ZX PROVFILE's maching
language concepts & mathods are fully explained. It includes a compieie PROGRAM LISING &
datailed explanation of how the program works & how it can be easily modified. It also includes a
machina language programming section

16 K MEMORY UM-16 $59.95km  569.95 assembled & tested

Battery backup, reset switch, PROM/ROM socket PLUS...
1 year, 100% trade-in credit towards the UM-64.

ASSEMBLED & TESTED $69.95
Drives the Gorilla/Bannana & Other Serial Printers

EXCEPT

Shipping and Handling $4.95  Excert

ORDER PHONE (803) 532-5812
ITEMS ORDERED: __
Bill My O Am. Exp.

O Visa O m/C
Checks Accepted

Exp. Date
Name
Address
City/State/Zip

the expensive computers such as:
Hewlett Packard, Texas Instruments,
Atari, D.E.C. etc. The multi-colored key caps are the
same type used on the IBM Personal Computer, but with

the TIMEX legens. EXPERIENCE QUALITY

Phone L =
Dealer Discounts Available
Mail To:  BYTE-BACK CO. ..,..“
Rt. 3, Box 147, Brodie Road
Leesville, S.C. 29070
CIRCLE 10 ON READER SERVICE CARD




390-470: Conversion of months before
end of mortgage to month, year.

480-550: Print result of calculation.

Use RUN to initiate program. To exit
use STOP. The running time is 2
seconds.

An answer indicating taxable income
before beginning date of mortgage
means that there is no tax shelter.

Error statement A /320 means that no
taxable income occurs during term of

ciation for last year of mortgage
H: Years until “N” (partial year shown
as decimal)
M,: Conversion of decimal year (H) to
month
Ma;: Sum of beginning month and ending
month
M,: Correction if M2 is greater than 12
(December)

Z,: Beginning year

Z,: Sum of beginning year and years un-
til “N"

Z4: Correction if M2 is greater than 12
(December)

An expanded program that calculates
all of the IRS acceptable depreciation
schedules is available on tape @ 39.95
Jfrom the author requires 16K RAM. Ry

1@ REA "D=R", PROGRAM TO CALCU 270 LET A=(1+I)#sT
the mortgage. LATE WHEN TRXABLE INCOME OCCURS. 280 LET R=P#I/(1-(1/R))
0. LIPHRN Srs38-83 299 LET C=R/D
20 PRINT " INPUT STARTING DATE 3900 LET E=I/{(I+I%I)
List of Variables: L OF MORGAGE (FORMAT=MO.YERR):@ g%g tg g::g;s-ti' é‘E:E:ié; +8)aB
Y: Beginning date, (MO. YEAR) of 4@ INPUT ¥ /8
mortzage 40 IF Y<¢1 OR Y»>12 THEN GOTO 29 338 LET G=I-i(I#:2/2)
8ag S@ LET Yy=iY-INT ¥) 10000 340 LET N=F /B
T: Term of mortgage, months @ IF YY<190@ OR Yv>2188 THEN 380 LET G=1/(141} 2512
I: Percent interest, annual 5978 BRInT ¥ 378 LET L=INT (L3100) /100
. Princi igi 3@ PRINT L =L-D3
P: Principal amount of original S8 PRINT “ INPUT TERH OF MTGE, 390 LET H=(T-N) /12
mortgage MONTHS: *; 400 LET Z=(v-INT Y)#10000
D: Depreciation, annual ﬁg éE‘;,”;F T iég ::E'rr o HoTNT ) 212
2 ’ = -
: i i i i 439 LET M=M+INT Yv+1
A: Intermediate variable, partial solu 488 BRINT o NPUT ARNUAL INTERE O R o INE e T 0 40
tion compound interest mortgage sT RATE: ° 450 Eggrl_uzaxgel
- I
b Bt s i85 dou 428 Lon hon-ie
: Monthly mortgage payment 180 PRINT
H : = AHOUNT OF HMTG 490 SLOU
C,B,E,F,G: Intermediate partial %% PRINT © INRUT RANT 2 S9@ PRINT "R SMALL TAXABLE I
solutions 150 1meuT £ NEGHE GILL OCOUR S L e i
N: Solution number of months to end of 338 FAInT DNER grem@pe i L iR
mortgage HT LINE DLPRERIATION. BT ol oie END OF HORTCAGE .
Q: Intermediate variable, partial solu- Sl TR D ! SRR CTHEHELE: SEDNE. Rk
tions compound interest mortgage gsg Egégrrr D sta P'}f,"TT,';g"”'- IT REACHES 8
i . A4
equation, last year 250 LET I=I-i200 S58 PRINT " LAST YEAR OF THE HO
L: Principal payment less annual depre- 282 LET D=Dr12 RTGAGE
We offer QUALITY and AFFORDABLE software

Ours is not the “4 for $5.00™ type software, but professional software

for the serious computer user.

NEW from GARY SZEKERES -~ Word Worker ~
You have bought a new keyboard?, a printer? Why not put them to good use with our new Word Processor. Now you can print
any kind of document you want, and can even save them on tape for future reference or updating. Machine Code makes this
program FAST and with powerful edit capabilities, it brings your Sinclair into the big league! Designed to work with any printer
the Sinclair can control and for memory packs from 16K to 64. Introductory price is now just $18.00

We carry a very verstile Data Base called SYNC FILES. It is verstile because YOU completely customize it to your own needs,

limited only by
or print on any field you want and more.

To help manage your money, we have PERSONAL FINANCE I. Three programs on one tape. STOCKS is a powerful

Data
any type of stock, an

ur own imagination, i.e., club records, mailing list, inventory, etc. You can change, or delete records. Search, sort

rifolio

e. It allows gou to store information on stocks, add, or change. Obtain the value of each stock, the whole portfolio, all of
more. IA determines various income potentials from compound interest and annuities investments. LOANS

will amortize a loan, calculate the regular payment, last payment, term, actual rate, and more.

We carry many more BUSINESS pm%rams. GAMES, UTILITIES, and we support the 2K user also. WRITE NOW FOR OUR

FREE CATA B.C. residents add
Word Worker....518.00 : :

% tax. Please use a cert. check or money order

Sync Files..... $20.00 :

Personal Finance.....$14.00 : :

ZO®IA Sophia Systems (604) 581-4619

15122 Pheasant Drive, Surrey, B.C. V3R 4X6

West 29 Grey Court, Spokane, WA 99205

CIRCLE 56 ON READER SERVICE CARD



Home Control on a Budget

Bruce C. Taylor

You can operate virtually any elec-
trical device in your house with your
ZX81 or TS1000 computer, an inexpen-
sive wireless home controller, and an
adaptation of the circuits used in my
“Robotics on a Budget” article (SYNC
3:4).

The control system adapted for use
in this project is the BSR X-10, avail-
able through several sources including
Heath and Sears. The control modules
which are connected to lamps, appli-
ances, or wall switches, receive a signal
transmitted over the house power wir-
ing and thus require no direct hookup
to the computer. The controller is avail-
able for around $35 and the modules for
about §17.

Modifying the BSR X-10

To modify the BSR X-10 for this
project, first remove the screw from the
deep hole in the center of the bottom of
the X-10 case. The two halves of the case
will then pull apart. Now remove the
circuit board from the top half, with the
28 pin IC on it, by first removing the five
SCrews.

Be careful to keep the keyboard up-
side down (IC upright) because, when
you remove the circuit board, there will
be nothing to keep the keypad buttons
from falling out.

After the screws are removed, care-
fully pry the circuit board out and turn
it over to expose the foil circuit side of
the board (Photo 1). The total IC pinout
to the keypad switches is listed in Figure
1. Prepare eleven hookup wires each
about 6" long. Solder one end of each to
an IC pin circuit foil (see Figure 2 and
Photo 1). After the wires are soldered,
push them flat against the board and
bend them over the edge of the board as
shown in the photo. Then push the

Bruce C. Tavlor, 9765 E, Sierrn, Tucson, AZ
B5T48,

January/February 1984 © SYNC

Figure 1.

BSR X-10 Control IC Switch Pinout.

Switch

- UE R SO

10

11

12

13

14

15

16

ON

OFF
BRIGHT
DIM
ALL LIGHTS ON
ALL OFF

Control IC
1
17

Pins

Photo I,

board back into the top half of the case.
There will just be enough room for the
wires between the case side and the
board edge (Photo 2) if all wires are
lined up and none overlap each other.

___ Figure 2. BSR X-10 Switch Control IC.

14 15
13 16 |—
12 T
11 18 |—
10 19 |—
9 20 |—
8 2l p—
7 2
6 23
5 24
4 25 |—
3 26 |—
2 | —
1 28 |—

(foil side)
IC 16 PIN DIP

CONNECTION to JUMPER SOCKET

1 1
16 2
17 3
18 4
19 5
20 6
21 7
25 8
26 9
27 10
28 1

Photo 2.

3



The RX81 board drives a Darlington transistor array,
activating 5V 14 pin DIP relays which

switch the BXR Z-10.

Be careful that you do not dump out
the keypad switch buttons. Keep the top
half of the case upside down until the
board is all the way back into the case
top. When you see that it fits (you have
formed the wires against the edge of the
board), remove the circuit board again.

Next, cut a small rectangular hole in
the side of the case or drill some holes so
that a 16 pin DIP socket can be attached
later to the outside of the case with the
hookup wires from the IC soldered to it.
The jumper pinout is listed in Figure 3.
Now pull the wires through the hole in
the case as you replace the circuit board
into the top half of the case for the final
time (Photo 2).

Next, cut the hookup wires about an
inch long outside the hole in the case
and solder them to the DIP socket
(Photo 3 and Figure 3). Then glue or
otherwise fasten the DIP socket to the

Photo 3.
Figure 3,
Summary of

Switch Connections to 16 Pin Jumper.
SWITCH JUMPER PINOUT RELAY #
1 | 3 1
2 3 11 8
3 1 6 9
4 6 11 10
h] 1 4 11
[ 4 11 12
7 1 5 13
8 5 11 14
ON 6 B 2
OFF 8 10 3
BRIGHT 5 ] 4
DIM 8 9 5
ALL LIGHTS ON 4 ] 6
ALL OFF 7 B 7

Pinout for remaining switches not used in this
project.
9

| 2
10 2 11
11 1 10
12 10 11
13 1 7
14 T 11
15 1 9
16 9 11
32

outside of the case.

You have now completed the modifi-
cation to the BSR X-10. After the rest of
the project is finished, you will be able to
plug a DIP jumper cable into the socket
on the X-10 (Photo 4).

The Boards

For the interface between the BSR X-
10 and the computer I used the Zodex
RXE81 input/output boards in combina-
tion with the Computer Continuum
Buffered Bus Development Board. The
RX81 outputs (D0-6) will be connected
to transistor switch and rely circuits.
Other output control circuits for the
ZX/TS computers could also be easily
adapted to this design, e.g., Byte-Back’s
BB-1 control module with built-in
relays.

The Zodex RX81 board (also avail-
able assembled as a “Control Board for
8 devices”) can be plugged directly into

Photo 4.

Photo 5a.

boards, a simple Y connector will do the
trick.

The Computer Continuum expansion
board was chosen because its 3 amp
capacity for 5V supply allows for addi-
tional circuits. However, you must
know which of the two versions of the
board you have, neither of which can be
used for this project without some
modification.

The earlier version of the board will
accept the Zodex board plugged directly
into an expansion edge connector (50
pin, .1 inch centers) soldered to the CC
board, but the logic will not work with-
out an additional simple decoder circuit

Figure 4, Dip Relay

30

S

on D

=

Input*® To BSR X-10°**

* For relay #1 this would be wired to pin 16 of
trans array #1.
** For relay 3 1 these would be wired 1o pins 1 and
3 of jumper socket.

4 5v

Darlington Transistor Array

— ] 16 p——
— 2 15 p—
Inputs : i; Outputs
(base) 5 12 {collector)
— 6 N
—_— 7 10 —
lllI— g 9 + 5w

(emitter) (common)

Phato 5b.
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WANT TO BUILD YOUR TIMEX/SINCLAIR INTO A REAL COMPUTER?

STATEMENT: The BASICARE MICROSYSTEM is a group of modules which allow you to begin with

the least expensive computer available (TS1000) and build a powerful, Mexible SYSTEM with exactly
the capabilities you need. THIS IS NOT A SIMPLE MEMORY ADDON! By using the PERSONA module
(see below) you provide an interface which permits use of additional memory (to 1 Megabyte or more),
ROM capsules, printers, a variety of input/output configurations, defineable character capability, A/D
or D/A and 16 bit processor (8088). In addition, it will soon be possible to add modules for RS232,
floppy disk or high speed tape. Each module measures 7.3 "x3.4 "x.8 ", The modules stack on one another.
Sinclair Users Network calls it “*The ultimate in hardware expansion sysiems"'.
A HEAVY DUTY POWER SUPPLY SHOULD BE USED WITH 3 OR MORE MODULES

PERSONA — Connects to the rear
of the computer with a flexible cable
and acts as the interface for the other
modules. This module, and the
others which stack on it, is excep-
tionally attractive. Neither drawings
or photos do the system justice. It
buffers all the computer’s signals via
the ribbon cable. It then talks to the
other modules through a 64 pin
ORGANIC BUS. Other modules
respond when PERSONA sends
their individual SLOT signals along
the bus.

020-000 H.....coornerersensanesnn$59.95

MINIMAP — A mapping device
which can expand address space to
as much as 1 megabyte. When used
with RAM 64 (from 1 to 16 RAM
645) space is organized into vertical
64K pages, These pages are divided
into SEGMENTS labeled: ROM,
TOOL, FILE A, DATA, PATH,
SLOT, FILE B.

It is possible to have many BASIC
programs, and several TOOL and
DATA SEGMENTS, distributed
among different PAGEs. The
SEGMENTS may be “slid"* relative
to one another so that BASIC pro-
grams can use TOOL and DATA
from a different page or so many
BASIC programs can be simul-
taneously resident in different
PAGEs.

It is possible to instantly switch be-
tween these different programs. The
output of one program can also be
used as the input of another pro-
gram. RAM 08 and DROM can be
used in TOOL and DATA positions
and TOOLKIT in a TOOL SEG-
MENT. If you have a RAM 16 it
could be used for FILE A while
RAM 64 could fill four pages of
FILE A or B.

B ERETEEErdEaRERERESEERT e R R R

COMPUSA FLOPPY
DISK SYSTEMS

COMPUSA FDC-101 — Can handle
40 track single or double density
disks. Up to 250K bytes. SAVE and
LOAD with no PEEK, POKE or
USR. Does not interfer with tape
save and load. Includes interface,
power supply, one Shugart SA-200
disk drive and cabinet capable of
holding 2 disk drives. Just plug in

and use. List $499.00,
e ainglalr Place $480.00
Shipping $8.00

FDC-102 — Same as FDC-101 but

with 2 disk drives. List $760.00

wesssssnneness3inglair Place $740.00
Shipping $10.00

wees 909,95

VOTEM — A/D interface measures
voltage and temperature. Probe pro-
vided for liquid or air temperature.
Resolution better than 00005V or
0.04 °C. IV voltage range can be ex-
panded. Pulls less than 20MA at
+ 11V unregulated...........$58.85

Sinelait “Place

RAM 16 — Sits on top of PER-
SONA to add 16K of RAM.$54.95

RAM 64 — 64K arranged as four
blocks of 16K all of which can be us-
ed simultaneously under the contral
of MINIMAP. On-baord address
decoding allows simultaneous use of
many RAMSs in conjunction with the
MINIMARP. ..coueerrressssense. $149.85

RAM 08 — A low cost memory ex-
pandable from 2K to 8K. Located in
an address space not used by
BASIC, either 2000 to 4000 or 8000
to ADOO, ldeal for data or machine
coded routines shared by several pro-
grams. More useful than you might

expect.. e —". -l
2K ﬂlm plug in chlps for Ram 08.
wreansian$ 1 1.95

TOOLKIT = Can use up to four 2K
EPROMSs, Address space is located
after the on-board ROM. This
allows the calling of TOOLKIT-held
routines using the USR function.
Several TOOLKIT modules can be
used under MINIMAP control as

LINK a—
8 channel
AtoD
$64.95

DROM — Memory storage with its
own rechargable battery to provide
non-volatile memory. Expandable
from 2K to BK. Individual 2K blocks
can be protected against accidental
overwriting.

2K add ons for DROM......513.95

USERFONT = User definable char-
acters for use with DROM and
TOOLKIT. User can define a set of
128 display characters dynamically
under program control, when used
with DROM or RAM 08. Also
available in TOOLKIT where the
alternative characters are stored in
an EPROM., USERFONT is ordered

PERICON &8 — 24 lines of Program-
mable 1/0. 3-8 bit ports. Uses Intel
8255-A. Up 10 4 PERICON a can be
T (N e St e vonee 554,85

PERICON b — 24 buffered lines of
heavy duty OUTPUT. Each can sink
40mA from 15V supply. 4 can be used.

.......................... resensssnsresnarense $59.05
PERICON ¢ — Centronics printer
interface. . STpe——. 1 X1
CEH‘I’RONICS CAELE ........... $19.95

they are individually enabl- in conjunction with the module it
ed/disabled. will be used with.
020-007 H.......coormnrmnrnrene= 544,95 D20-012 H......ooovnnviiiniennen $17.95

We realize many Timex/Sinclair owners hesitate to spend the money re-
quired to buy an 80 column printer or a disk drive. However, our 80 col-
umn printers and disk drives can be removed and used on other computers
by simply buying the proper interface when needed. You do not have to
worry about wasting money when you buy our systems.

THURNAL ELECTRONICS

Modular system. All units are cased and plug together. No wiring, solder-
ing or modifications needed. Can be used with RAM packs, printers, etc.
These are very well built units with wide application for control or education.
IfOPORT — 41:""Wx3¥2""Lx1%:""H. Fits between computer and RAM pack
(if used). Used to connect controls, sound and music generators, printers,

floppy discs, light pens, datatransmlssmn etc. 16 fully programmable in-
put/output lines which are divided into two 8 line ports. Supports full hand-

shaking for data transfer, interrupt facilities and subtle bi-directional & con-
trol modes. All out-puts T.T.L. compatible... ..534.00
MOTHERBOARD — 3% ' "Wx6% " Lxji""H. Plugs Uﬂ th: L-'{.'l porl led for
multiple add-ons. Can handle up to 16 lines.. ..530.00
4 CHANNEL RELAY BOX — 3){""Wx2%""Lx] 15" H, Pluss into outpu[ port
of 1/0 or motherboard. Allows programmable switching of loads to 1.5A,

240VAC or 3A, 110VAC/24VDC. 4 slnglc paIe contact relays....$27.00
TRANSISTOR DFIIVERS‘ t ...318 00
B WAY SWITCH UNIT......
8 WAY INDICATOR UNIT®. "
8 WAY AID CONVERTER.....cooooreomerermasmerssiamssmmsmseessrsmsosssssmrees $A6.T5
*Requires 9V power source.

INVERSE VIDEO MODULE
Solders inside case.
$15.00
REPEAT KEY MODULE
Solders ins:ldc case.

$15.00
ZX AD — Assembler/Debugger
$20.00
ZXIS - Disassembler .o $20.00

POWER SUPPLY — 9V with ON/OFF
su-uch More powerful and cooler run-
ning than the standard puwcr s'upph'

SWITCHED OUTLET BOX — Dﬁ!
outlet is offset and switched for your
power pack. The other three outlets are
left live. No more plugging and
unplugging or turning off everything
when you want 1o turn the computer
on and off....ccicmiemmees e 510,85

16 KRAM — (Audio Comp.).§15.00

Z-EXCHEQUER — The Klutz-Proof Banking Program. Whether you are
an expert or just getting started this program will work for you. This is the
best documented, easy to use, banking program you'll find. All you need
to know is how to load a tape into your machine and follow SIMPLE in-
structions. Do deposits, checks, charges, debits, automatic teller transac-
tions, fees and so on. Has a complete reconciliation routine. There are 26
categories for classifying checks and deposits. These are easily changed, if
d.cs;n:]dd&mple PRINT command for hard u:npy Complete program listing

SheesraEeniEieRan

P.O. BOX 2288 =

MEMOTECH SPECIALS

LIST OUR

Memopak RAM-32K 57995 % 1300
B4K §119.95 $110.00
Memopak Hi Res Graphics  § 79.95 § T3.00
Memoapak Assembler § 3995 § 3800
Memopak Centronics Interface § 5990 § 51.00
Memopak RS232 Interface §79.95 5 TA00
R5232 or Centronics Cable § 19.95
GP1G0A Printer Package §290.00 $288.00

Includes interface and cable

fseme s Gorille Baneama) - shipping 51000
GP250X Printer Package §379.00 $358.00
Includes interface end cabic - n\;‘um 500
Memotexi § 39595 § 38.00
Mamocale § 31985 § 38.00
Memotech Keyboard § 7995 § 100
Murs Modem S149.54 $140.00

Incledes RS2 cable and compuserve
We will replace any defective pro-
ducts. All payments in U.S.
dollars. Add 52.00 for 4th class or
$3.50 for 1st class shipping or to
Hawnaii, Alaska or Canada (except
priniers). YISA & MASTER-
CARD add 3%.

Washington residents add 7.8%
fax.

REDMOND, WA 98052




you will have to build. The Sinclair
printer will not work without this de-
coder circuit either.

The newer version of the CC expan-
sion board comes with the decoder cir-
cuit built into the board, but the
expansion pad pinout has been reversed
so that the Zodex board can no longer be
plugged directly onto the CC board. The
Zodex board can be plugged onto the
bus connection for the 16K RAM, but
then you have to work out another loca-
tion for the RAM.

The easiest way to tell the two ver-
sions of the CC board apart is that the
newer version has a 74L.S27 IC chip lo-
cated next to the optional LM323 volt-
age regulator while the older version
does not.

If you have the older version, you can
plug the Zodex board directly onto an
edge connector on the C board. Al-
though there are several ways to install
the required decoder circuit, I recom-
mend writing to Computer Continuum
for a copy of the documentation for the
new version. Figure I, schematic, and
Figure 2, legend, are all you will need.
Then install the 74L827 just as it is on
the new version. It can be installed in the
same spot as the new version with an IC
socket, a few jumper wires, and some
cuts in the circuit board foil. This will
give you essentially the newer version.

If you have the new version of the
Computer Continuum board, the de-
coder is already installed. If you do not
want to solder the Zodex board(s) di-
rectly together, you will have to build an
intermediate connector. The pinouts of
the .1 inch center edge connectors are
jumpered to the correct fingers of the
.156 inch center, 4 x 5 inch PC board.

The circuit T will describe uses the
RX81 board to drive a Darlington
transistor array, activating 5 volt 14 pin
DIP relays which in turn switch the
BSR X-10. The transistor array and DIP
relay pinouts are shown in Figure 4.

As with the robot circuit I plugged the
RX81 boards into the Computer Contin-
uum expansion board, and will not re-
peat the description of that hookup here.

The only additional PC board for this
project is pictured in Photo 5. Again I
used the OK Hobby Board and plugged
it into the Computer Continuum board
with electrical interconnection only for
+35 volts and ground. The photo shows
a partial wire-up with the transistor ar-
ray at the upper right (the socket below
it is for a second transistor array); five
adjacent DIP relay sockets (relays are
installed only in four); and, the 16 pin
DIP socket at the upper left is the out-
put to the X-10. The flat cable in the up-
per right corner is a jumper from the
RX81 output. A complete pinout for the
project is listed in Figure 5.

34

Walking through One Circuit

For an example of the end-to-end wir-
ing of the project, I will walk you
through one control circuit. RX81 out-
put D1 (referred to as 1-1) is connected
to pin #2 of transistor array #1. The
corresponding output of the array is pin
#15. This is connected to pin #6 of re-
lay #2. Pin #8 of relay #2 is con-

nected to pin #6 of the DIP jumper
socket. In order to complete the switch
action of the relay contacts, pin # 14 of
the same relay is connected to pin #8 of
the DIP jumper socket. This line con-
trols the “ON" switch of the X-10.

Remember that ground and +35 volt
connections also have to be made to
each transistor array and relay (Figure
4). The +5 volts is connected to pin 2 of
each relay and pin 9 of each transistor
array. Also, a ground connection is
made to pin 8 of the transistor array.
Note that the ground connection to the
coil of each relay is made by the output
of the transistor array.

After all wiring is complete, the relay
board is connected to the BSR X-10
with a 16 pin double male ended DIP
jumper cable (see Photo 6). The RX81
boards and Computer Continuum board
are also visable in the photo. My entire
computer setup with BSR X-10 sitting
on top of the case housing the expansion

Photo 6. board is pictured in Photo 7.
____ Figure 5,
Darlington DIP Relays
Transistor
| Arrays® Pin 8 Pin 14 |
RX-81 | Input to DIP  to DIP | Controls
Output | to Pin Jumper  Jumper Switch
| Trans Input Qutput 6 of Socket Socket
DO-6 | Array 3% Pinz Pin# Relay# Pin# Pin# |
1-1 | | 16 1 1 3 1
1-2 1 2 15 2 ] 8 ON
1-3 1 i 14 3 ] 10 OFF
1-4 1 4 13 4 5 8 BRIGHT
1-5 1 5 12 5 B 9 DIM
1-6 1 (] 11 6 4 B ALL LIGHTS ON
1-7 1 7 10 7 7 8 | ALL OFF
2-1 2 1 16 g 3 11 12
22 2 2 15 9 I 6 |3
23 2 3 4 | 10 6 n |4
2-4 2 4 13 11 | 3 3
2-5 2 5 12 12 4 11 6
26 2 6 11 13 1 5 7
2-7 2 7 10 14 5 11 §
RX-81 output board #1 wired as "out 7"
RX-81 output board #2 wired as “out 6"
Example: Output DO from board wired as “out 7" is listed above as 1-1.
*ULN2003A
Figure 6. Software Commands.
Keyboard
Function/Switch Relay Output POKE A, POKE B, Entry
1 1 1-1 1 7 1
ON 2 1-2 2 T 1]
OFF 3 1-3 4 7 F
BRIGHT 4 1-4 8 7 B
DIM 5 1-5 16 7 D
ALL LIGHTS ON [ 1-6 12 7 L
ALL OFF 7 1-7 4 7 A
2 B 2-1 1 6 2
3 9 2-2 2 6 3
4 10 2-3 4 ] 4
5 11 24 8 t 5
6 12 25 16 [ 6
7 13 2-6 32 6 7
B 14 2-7 i [ 8

(Note: A=16522 and B=16524)
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NOW

AVAILABLE

KEYBOARD
DK 64K RAM

AT INTRODUCTORY Fully Socketed HD. Edge Connector ;
PRICE 8-16K Block may be switched out f =Y
_— - Fully Cased [ _
1 19-95 (.

DK 16 K RAM
As Above but with 4116 RAMS \ o

*39.95

/

® 52 Keys (Includes 12 Key Numencal Pad)
@ Holds your Sinclair PCB & Memory Inside
& Simple Installation

e Best Quality Board 389 95
We've Seen Yel -

FLOPPY DISK INTERFACE

Uses standard5 %" drive w/ controller interface. Itwill store up

to43 K. File handling is possible. Programs 599 95

. load in less than 20 seconds.

CHEETAH
RAM PACKS SCO;__TFE,_;AE,;

*9.95..

e Robbers of the Lost Tomb = Little Black Book

e Presidential Campaign e ey Appointment Planner
e The Quiz Kit Check Book

e« Star Battle Alphabet Soup

e Data Master 51 4.95&& | Computer Match

Horse Master

DK "'TRONICS SOFTWARE 16K RAM 537.9 Bill Master

(requires graphics ROM board) Panzer SS
e Asteroids e Invaders Battleship
e Centipede S

S B & 64K RAM °99.95
s Meteor-Storm 12.95 ea

GRAPHICS ROM BOARD
512 Characters Available
Requires 3 Solder Connections TO ORDER:

S Please send Check or Money Order
49,95 Add $5.00 Shipping and Handling
Michigan residents Add 4% Tax

EXTENSIVE
CATALOG

AVAILABLE r E mEx

INTERNATIONAL

48945 Van Dyke e Utica, M| 48087
(313) 731-2163
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Photo 7,

Start Controlling

Now that the system is wired up, it is
time to punch up some programs and
start controlling. The data sheet that
comes with the RX81 explains a few

B

programming instructions to get you
started, but we need to show off the
controlling capabilities with a sample
program such as in Listing 1 and Listing

TS51000

Mo bulky add-ons so it leaves tha rear connecior
free for peripherals! No wobbles or fear of
crashing if your computer 15 bumped!!

By a switch, you can disable the 10-12K, 8-12K,
or 8- 16K area of memory so thal it doesn Lin-
terfere with peripherals thal use these areas of
memaory

It installs INSIDE your computer in a minute with
easy instructions and NO soldenng. It simply
plugs into the microprocessor sockel. Or, gatit
in a complele kit thal you can assemble. Cur
products carry a 90 day warranty

The 64KT isfora TS1000 with asenal no. prefix
ol F, P,or T. The 64KZ is lor a TS1000 with
predix of D, and for the ZX81

64K Inside!!
And under $100!

L L
rEBETTEE.
[(ELELTEET T

——————— ——— —— i — —— — ———— ——— ————— i — — —

The 64AKT or 64KZ fits INSIDE your computer (o
incraase its memory 1o its lull capability of 64K
bytes, yel it won'{ cause overhealing!

To order, send the order form, or a copy 1o

INDEPENDEMCE RESEARCH
P.O. BOX 1497
OREM, UTAH B4057

Please sendme:  64KT (@ 95.00 ea.
BAKZ (@ 9500 ea
GAKTHK (@ 90.00 ea

BAKZK @ 90.00 ea.

| have enclosed a check or money order
lor the nghl amount plus 4.00 for
shipping and handling

Please ship C.0.D. for the right amount
plus 4.00 tor shipmng and handling,

e — e ———— — —
b ———— — — —
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Both programs start with the line of
machine language in the REM statement
followed by POKE 16517, 79.

To activate an output line you first
POKE the binary number for the line,
then POKE the number of the output
board (if you have more than one board)
and the activate the command with an
OUT USR statement. For example, if
you wanted to activate output line #3
on an output board wired as “OUT 7"
you would write the program as follows:

100 POKE 16522,4
(addresses line #3)

110 POKE 16524,7
(addresses board wired as QOUT 7)

120 LET OUT=USR 16521
(activates command)

Figure 6 summarizes the software
commands. In this application you
POKE a command which latches a
switch on, pause a short time to activate
the X-10 function/switch to a key on the
ZX/TS keyboard as listed in Figure 6.
To turn on appliance or lamp module
*“1" you first press 1 on the keyboard
and then 0. To turn all lamp modules on
press A.

Of course, you can work out other
control programs. You are limited only
by your imagination.

Parts List
BSR X-10 Control System:
Heathkit #GDP-1510
Lamp Module:
Heathkit #GDP-1512

| Appliance Module:

Heathkit Z£GDP-1514

ULN2003 Transistor Darlington Array:
Mouser #£511-L203B

Magnacraft 5 colt DIP Relays:
Knapco #171DIP262

16 Pin Single Ended DIP Jumper:
Digi-key #R112-6

16 Pin Double Ended Dip Jumper:
Digi-key #R116-18

PC Board. Hobby Board.

Digi-key #K160-ND

Edgeboard connectors.
Digi-key #C1-22
Digi-key #C5-50

Computer Continuum expansion board

Zodex RX-81

d ,/"
X ~— -::'--CfIE 5
4 I' ), w.@
74
N "'1 .,-.".-_*_
: N
';: e I'T \
I ‘; e / f{' I'-:}
Y /A
/R | (]
( .—" f"_ 1 \ |
m,.a' ! ]|
Ld -~ P
= T
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TIMEWORKS “TWO 'FER-FREE”
SOFTWARE SALE.

Two Once-In-A-Lifetime Ways To Get Two Super
Timeworks Programs Free And Save Up To $33.90!

1 « BUY A TIMEWORKS COMPUTER CONTROL CENTER
(For Timex-Sinclair 1000 and Sinclair ZX-81 Computers.)

$29.95

GET TWO TIMEWORKS PROGRAMS FREE! (Choose from
list below Retail Value: $16.95 each.)

SAVE *33.90

TIMEWORKS COMPUTER CONTROL CENTER.

Effectively eliminates cluttered cables in your work area. On/Off
Switch eliminates plugging, unplugging. Accommodates all
brands of 16K, 32K, 64K RAM packs. Provides for one Printer
and Tape Deck hook-up. Holds Software tapes in neat, specially
formed pockets. High impact, black molded plastic. 33" high,
20" deep, 14%" wide.

Cat. No.

1101 THE QUIZ KIT™ Educational
learning system. Construct your
own quizzes. 16K Req,

1201 5-2 GAMES™ Five Challenging
and entertaining games. 2K Req.

1202 STAR BATTLE™ Realistic deep tory recording system. 16K Req.
space adventure to save Earth. 1304 THE ELECTRONIC CHECKBOOK™
16K Reg Check recording, sorting and

1203 RDBBEHS OF THELOST TOMB™ balancing system, 16K Req.
Perflous adventure in search of 1306 FORGET-ME-NOT™ A recording
the Sacred Tablets. 16K Req. and retrieval system for important

Cat. No.

1302 THE COLLECTOR'S COMPANION
Cataloging and inventory recording
amnm for all collectibles. 16K Req.

1303 THE INSURANCE PROPERTY

RECORD™ Home contenis inven-

1204 WALL STREET™ A competitive occasions, events and appoint-
game of financial speculation. ments. 16K Req.
16K Req. 1307 DATA MASTER™ A general infor-
1205 PRESIDENTIAL CAMPAIGN™ mation smagea retrieval Sys-
Conduct a nationwide campaign tem—with “X-SEARCH" Feature.

to become the next President of

the United States. 16K Req.
1207 SYCON'S REVENGE™ Realistic

deap space combat adventure.

16K Req.
1308 5-2K FAMILY PAK™ 5 Household
programs for the basic T/S 1000
and Sinclair 2481 Computers,

16K Req. 2K Req.

1301 THE MONEY MANAGER™ Home 1401 PROGRAMMING KIT 1™ A prac-
and business budget and cash tical “How lo" leaming approach
flow system. 16K Req. to Basic programming. 16K Req.

MBR Distributors, RO. Box 312, Deerfield, IL 60015, 312/291-9284

2. BUY ANY TIMEWORKS PROGRAM LISTED BELOW

«$16.95

GET TWO TIMEWORKS PROGRAMS FREE!

SAVE *33.90

ON TOTAL VALUE

MONEY-BACK GUARANTEE.

If for any reason, you are not completely satisfied, you may
return the Computer Control Center, in good condition (freight
prepaid), for a full cash refund. (Software not included.)

et g Y R S N T

RUSH THIS COUPON TODAY.
MBR Distributors, P.O. Box 321, Deerfield, IL 80015

1. Rush me Computer Control Centers @ $29.95/ea. §
Plus postage and handiing $ @ 5470 ea
ALSO INCLUDE TWO FREE PROGRAMS:

Catalog Mumbers g_NC
2. Rushme TIMEWORKS' Programs @ $§16.95/ea., $
Plus postage and handling @ 90ea $
Catalog Number(s) 5_NIC
ALSO INCLUDE _____FREE PROGRAMS (2 for
each one purchased):
Catalog Numbers §_NC
(inois residents add 6% sales tax) 5
TOTAL -
NAME
ADDRESS
CITY

Checkor COMO CIVISA [0 MasterCharge [ American Express
Card Number
Signature

Expiration Dale

Dept. 51

r—————————-—_—-———-

——————ﬂﬂ-_--------"—J
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2 REM «="J & TAN Y PEEK #TAN
1@ POKE 16517,79
LET A=15522
3@ LET B=18524
4@ LET C=16521

Addresses:

Heathkit, Heath Co., Benton Harbor,
MI 49022.

Mouser Electronics, 11433 Woodside
Ave., Santee, CA 92071.

Knapp of Florida, Inc., 4750 96th St.
N., St. Petersburg, FL 33708.

Digi-key Corp., PO Box 677, Thief

Listing 1.

S@ POKE A,1
B2 POKE B.B

7@ LET OUT=USR €
@ STOP

290 GUSEB S3e

B,
13 LET GUTHUﬁR c
1s5e@ GOSUB Sae
STOP
172 FPOKE R, ¢
180 POKE B.
18d LET DUT!USR c

219 GDEUH 520
STOP

33@ GOsSUB 570
STOR

35@ POKE A.232

36@ POKE B,7

37 LET UUT—UEH c

390 GBEUE S7e
STOP

412 POKE A,684

POKE B,7
43@ LET OuUT=USR C

450 gDSUE 570

TOP
470 POKE A,128
POKE B,7

498 LET OUT=USR C
STOP
S1¢ GOSUB 570

STOP
POKE A.,Q
EGKE

no

Zﬁ?
1
C
mn
0

J
no
3
g

%ga POKE B,6
2 L
River Falls, MN 56701. %ga E‘Egﬁn Sna
Computer Continuum, 301-16 Ave., Zaa sTOP
San Francisco, CA 94118, s e
Zodex, East Hill, Oakham, MA 31@ LET OUT=USR C
01068. =
Listing 2.
720 BOKE AL10
2 REM <=2y J TAN ¥ PEEK IPTAN g
18 POKE 16517, 800 GOSUB G
20 GOTO 2060 819 FOR W=1 TO 29
30 POKE A,Q g20 1F #‘E“ THEN GOTO 840

12@ POKE A.&

240 GOSUE E
35@ FPAUSE S
560 GOsU

372 GOTO 2210
=l KE A,

GOsSUB D
=10 GDTQ 2219
Se0 REH RHNDOH SELECT
30 IF RND:,57 THEM GOTOD 225@

540 POKE R,Q
S5@ POKE B.7

F
710 IF IN=4 THEN GOTO 7E50

g1i@ GOSUB G

920 FDOR W=1 TO 12

93@ LET IN=U3R F

94@ IF IN=2 THEN GOTO S9@
95@ IF IN=1 THEN GOTO 2292
96@ IF IN=3 THEN GOTO 29@
878 IF U:lﬂ THEN GOTO 1810
98@ MEXT

o980 GQEUB o

10029 SO;D 250

GOsSUB D
iQg2@ POKE A,l@

G05UB &
124@ FOR W=1 TO
igs@ IF ¥ =18 THEN GDTG iavae

13290 POKE R, 154
1332 GOSUEB E
1340 PAUSE 20
13%@ GOSUB D
136@ POKE A, 128
1370 FOKE 7

e
141Q FOR W=1 TO 300
1420 LET IN=USR F
1430 IF IN=123 THEN GOTO 1460
1440 IF uxaaa THEN GOTO 1450
1459 )
1450 POKE A,B4
1470 PDHE B.7
1480 GOSUB E
14399 PEKE A,86

POKE RA,64

FAUSE =@

osuBg D

LET IN=USR

IF IN=0 THEN GOTO 1842
PAUSE 400@

POKE A, 128

POKE B.?

EGO0SUB E

POKE A,96

POKE B.6

GOSUB G
PHUEE 232
GDTD 2215

Lt
oImoOmD
"

LET TH=2

LET TH=TN+1

LET IN=USR F

IF IN=1 THEN GCTO 3@

150@ FOKE 8,6 2280 IF IN=2 THEN GOTO 258

720 IF IN=1 THEN GOTQO 76@ 151i@ GOSUB E 2290 IF IN=4 THEN GOTO 38@

730 IF IN=5 THEN GOTO 758 1520 PAUSE So 2300 IF IN=3 THEN GOTO 250

740 IF W=12 THEN GOTO 788 1530 POKE A,33 2310 IF IN=5 THEN GOTO 2388

750 NEXT U 154@ GOSUB G 2328 IF IN=7 THEN GOTO 2@

76@ GO3UB D 1559 PAUSE 1@ 2330 IF TN=20 THEN GOTOD S3@

778 GOTO 380 1560 POKE A,97 20340 GOTC 2250
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COMPUTER
ADD-ONS

COMPUTER STANDS
Power base

Raised stand for TS1000 and TS1500. Fitted LOAD/SAVE
switch, and power ON/OFF for screen clearing. Saves
wear and tear on connections. Front lip holds computer in
place. No soldering, comes complete with all necessary

i plugs and cables.
Raised Stand 1oT NEW Spectrum Sound, with build in

$ 19.90 order ref: PBS1 variable sound amplifier. (PBS2).

WOBBLE STOPPERS

At last, a fool proof
method of avoiding
TS1000 whiteouts
caused by Ram-Pack
wobble. Simply turn the
plastic thumbscrew
et

eld firmly against the
131000 Noisanering, Small tilted for ggn-l'-lsl;fgi? gr?gﬂ Printer.
no stick-on pieces, just

TS1000/1500 &
common sense! Flator  Small flat for TS1000/1500 Ram Pack. $8.90 flat ref. LW

tiited models. & Ram Pack. $9.90 $10.90 tiited
$7.90 Orderref: SW  Orderref: STW  ref: LTW

.

Large flat or tilted

FABULOUS SINCLAIR/TIMEX
OFFER FOR TS1000 OWNERS

These are the real thing. TS1000 memory extensions
made for the USA and specifically screened to stop
radio interference. Fully Guaranteed for 12 months
* no soldering * easy to fit * simply plug in

* no loss of memory through wobble or whiteout

COMPUTERS?

i 414 South Evergreen, Arlington Helghts, lllinols 60005. i
I Pleasesend .. i viisii e B s s S I
I enclosecheckfor$ ............. payable to Computer Add Ons I
i ;'lf}l Ny I SIONAIIIG vt s mammsiive s smamenss 17 [P S I
I;’I’ Tay, T
Frg ' T S B Y Ry - T T |
lf "; Ny
“""j’ | Address......... ST 1Y . . o . |
$76 ME1 64 USA B s T e S e T R e e e T S A e |
$25.5o ME1 16 USA ' DCCUPBION; o i S s r s ls s Eh s M v T s e s2 l

dums mm mm Add $4.00 Shipping & Handling to all prices. = = = B
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Eru Ehis

NI 07950.

“Try This" features short programs to show off your compuler, impress your
family and friends, and tickle your imagination when SYNC arrives at your place.
Send your contributions to: Try This, SYNC, 39 E. Hanover Ave., Morris Plains,

Type in the following lines.
TS1000:

19 SCROLL
29 IF INKEYS¢3""

TS1000:

«fa

THEN PRINT TA

Type in the following lines.

Type in the following lines:
TS1000:
+3 =0

(o) i = An s 3@ L
S Se AUk iZLET Hbe e s
Put the computer in SLOW mode. Press 30 =EI L3 HRe o 72 P B
RUN and ENTER. Then press various <y S e hap 230 PRINT &= 1%
keys. Can you control the site of the launch 22 =3Y TO 8- STEP =1 2@ GATO 3
palc_l]? Ou;r thanks to: ; =zl TS2068: Make these changes:
ung Ton L = q - e
683'?gCarncgie Dr. sg E,EITT._,.;E:\J-?H:;E R T
Richmond, VA 23226 TS2068: Make these changes: 8;"over 35K

i & BT =TT
- = Jd=LiT

I TH 19

Robert Hewson
12397 Lansdowne
Detroit, MI 48224

Press RUN and ENTER. Observe the
results. Our thanks to:

MNE2223) +23

Press RUN and ENTER. Observe the
progressive slowing down. This demon-
strates the use of a time/memory com-
parison. Our thanks to:

Robert A. Manion

1231 Peermont Ave.

Pittsburgh, PA 15216 "

Reverse Polish Notation ZIx81
Language is a FORTH-1ike language &Y
providing 15 times the execution
speed of Sinclair BASIC in half
the program space!

UNLOCK
THE POWER
[¥ with
7

RPNIL GOES BEYOND FORTH--

#3000 bps cassette system
sStructured, modular code with IF,

; / el

eFull T52040 printer support -
sfFull-screen editor with flashing cursor

:l.'l ?

#Built-in SHAPE and FlGure commands
sMore features eMore features

et

The RPNIL Programming System Package
includes: .

slanguage Tape with Resident

Monitor Program

eEditor/Compiler e70-page Manual
sProgram Sampler — slinker — -
The RPNIL System requires at .-
Teast 16K RAM . . . . . §29.95 °
(hdd 64% sales tax + 52.00 -

THE GOLDEN STAIR
141A Dore Street

San Francisco, CA 94103
(415) 5521415 il

CIRCLE 17 ON READER SERVICE CARD

PREMIUM DATA CASSETTES

FOR YOUR COMPUTER
LENGTH 10-PACK 100-PACK S00-PACK
C-10 59 EA. 54 EA. 45 EA.
¢ C-20 66 61 53
%" C-60 B3 83 79
C-90 $1.29 $1.21 51.14

 SOFTWARE PUBLISHERS — LET ACTS AUDIO PROVIDE
YOU WITH ALL YOUR CASSETTE PRODUCTION
REQUIREMENTS.

CUSTOM SOFTWARE DUPLICATION — FOR SINCLAIR,
TRS-80, APPLE, ATARI— GUARANTEED TO LOAD.

ACTS AUDIO ALSO SELLS HIGH-SPEED DUPLICATION
EQUIPMENT MODIFIED FOR SOFTWARE DUPLICATION.

ACTS AUDIO, INC.
70 WEST ILLIANA AVE.,
ORLANDO, FL 32806
(305) 423-0338

check, Mastercharge or Visa. Add 35 for C.0.D. shipments.
residents add 5% sales tax. No to P.O. Boxes. Ship-

and handiing add
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NOT JUST A KEYBOARD REPLACEMENT
RATED THE BEST
E-ZKEY 60 HAS EARNED A 4-STAR BUT AN ENHANCEMENT THAT GIVES

& RATING FROM A NATIONAL KEYBOARD FEATURES FOUND ONLY
COMPUTER PUBLICATION ON MORE EXPENSIVE COMPUTERS.
0 ’ TESTIMONIALS PROCLAIM
&
]

Surpasses them all in quality and funchons
-

The only keyboard lor Sefious users
-

True angineenng qualily and warkmanship e
.

Best gesigned maost convenient 10 uie
-

Simply the bast

FOR FASTER & EASIER DATA ENTRY
WITH YOUR E-Z KEYBOARD . . .

Here at last, is a large 60 key "TACTILE
FEEL" keyboard that plugs into the same
connectors as the existing keyboard on
your ZX81, TIMEX/SINCLAIR 1000 or 1500.

HERE THE CLICK . .. FEEL THE SNAP!
for every key pressed (tactile feedback)

IT'S THE ONLY KEYBOARD WITH ALL OF
THESE FEATURES:

* 50 moving keys: solid (not rubber)
Legends in three colors on the base (color coded by key function)
Molded legends on keytops (no stickers) A custom designed aluminum enclosure (shown
8 automatic shift keys (no shifting required) for edit, delete, above) is available for your E-Z Key keyboard.
single & double quotes, colon, semi-colon, function and stop Measurements: Price:
2 shift keys EC-11 (11" X9" X 3.5") 24.95
Numeric keypad EC-14 (14" X9" X 3.5") 29.95
S°space bar , JOYSTICK: 29.95
No wiring required (Just plug in) A joystick kit that requires no wiring and functions
Cables and instructions are included like the arrow keys and 0 on your computer.

Plugs into E-Z Key 80 keyboard.

$84.95

90 day warranty

SWITCH SPECIFICATIONS: Don't Settle For Less
Keylops maasure 0.4" by I Get The Best

03" spaced ot %" inlervals a o + 2
betwesn keys. Life aquais Timex/Sinclair and other products available.

10 million operations Send $2. for information package. Refundable

{typical). Force equals f :
three ounces. Domaswilch, w“h flrSt Order‘

button lype with arm to
give extended travel.
Try it, you'll like it — 10 day return privilege on keyboard.
Note: The T/S 1500 requires an adapter cable, AC 1500 for $9.%*

re

AR TiNe DHDERFoRM! aty. Hem unitCost | memTotsl |  SAR [ samTow |
= OCheck/MO [OVisa OMasterCard E-Z Key 60 $R4.95 §3.05 =
S Ak EC-11/EC14 | $24.95/529.95 $4.95 |
I Exp. Date Joystick $20.95 $3.95 1
| Send Lo |
|
} Sub totals: 1
| — Mass, residents add 5% sales tax | Grand tolal: |
| l
|
Signatu
| Suite 75, Dept. CE ey l
| 711 Southern Artery Name |
| Quincy, Massachusetts 02169 Address |
\ (617) 773-1187 City State Zip /!
o e o — — ————— ———
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Hatch Your Nest Egg

David Draker

The best part about money is spending
it. The worst part is that eventually the
money runs out. Calculating how long
the money will last can be time consum-
ing and tedious. How frustrating it is to
complete a lengthy set of calculations
covering a 20 year period, only to dis-
cover that you forgot to take into ac-
count a car purchase in year 14, or that
you made a mistake in year 3, or that
you now wish you had used a different
interest rate in your calculations.

A colleague of mine who will retire
soon wanted to know what kind of in-
come he could anticipate during his
retirement years. He asked me if I had a
formula to calculate how long the
money would last if he received 7% in-
terest on his severance pay and withdrew
$300 a month.

I did not have a simple formula, but 1
thought immediately of my Sinclair and
decided to write a program to let the
computer do the work.

Program Features

Estimating future income and expen-
ditures is difficult because of the large
number of factors that must be consid-
ered such as: initial capital amount, new
additions of capital, interest rates, in-
terest accumulation, and monthly
withdrawals.

Initial Capital

You begin using the program by
entering a lump sum amount of capital,
e.g., your existing savings, a bond com-
ing due, you equity from the sale of a
property, your annual savings from a
raise in salary, an estimate of your inher-
itance, or simply your dream of your lot-
tery winnings. Any amount of initial
capital may be used.

David Draker, 92 Ruskin St., Ottawa, Ont., Canada
K1Y 4B2.
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The display shows a summary of your inputs and
prints the years and the amount of capital

left until it is all gone.

New Capital

You may then choose: 1) to add new
capital in lump sum amounts during any
5 years, 2) not to add new capital, or 3)
to add capital in only 1 or 2 years, up to
a maximum of 5 years. You can select
any year, e.g. number 4, number 13, and
number 17.

Interest Rates

The program then offers you a choice
of holding the interest rate constant or of
varying the interest rate. The rate may
be your own estimate, or be based on
information from newspapers, trade
magazines, your banker, or an invest-
ment advisory service.

1) Constant Interest

If you feel that no one can predict in-
terest rates or that, with inflation
moderating, the interest rates will not be
as volatile as in the last decade, you may
choose the present interest rate (or a
more moderate one) and hold that rate
constant for all the years of the
calculations.

2) Varying Interest

If you have faith in professionals’ abil-
ity to predict financial matters or feel
that interest rate volatility will continue,
you will probably choose to vary the in-
terest rate assumptions. If you choose
the varying interest rate option, the pro-
gram recognizes that near term predic-
tions will be more accurate than longer
term predictions. This recognition re-
quires changing the number of years for
which a given interest rate will apply.

Since a fairly good estimate of interest
rates may be possible for the first year,

the program asks you to specify one in-
terest rate for the first year. Predictions
then become difficult. The program asks
you to specify an interest rate for the
next 2 years, and a third for the following
3 years. To this point, interest rates have
been selected for the first 6 years. Ac-
curate prediction beyond that point is
virtually impossible. Thus, the program
asks you to select a fourth interest rate
for all remaining years of the calcula-
tions, probably a moderate rate reflecting
normal economic times.

Interest Accumulation

The next choice in the program is
whether or not to leave the capital alone
for a number of years to collect interest
before you begin withdrawing money.
For example, if you have an annuity or a
savings plan for your children’s educa-
tion, you will probably not withdraw
money for a certain number of years.
The capital amount will then grow at the
rate you previously determined, accord-
ing to your selection of interest rates and
the additions of new capital.

On the other hand, if you intend to be-
gin withdrawing money immediately
from your capital, you would not select
this option.

Withdrawal Rates

The final choice of the program is ei-
ther a constant or a varying monthly
withdrawal rate.

If you are relatively certain about
your intended withdrawals and of the
stability of the economic environment,
then you would probably choose a con-
stant withdrawal rate.
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If you believe that inflation will con-
tinue, or if you estimate that your with-
drawal needs will change over the years
(for example, because of your living ex-
penses going up or down), then you
would select the option to vary the with-
drawal rates.

The program assumes that your
prediction of your financial needs will
probably be more accurate in the near
term than in the long term. Thus, you
are asked to select one monthly with-
drawal rate for the first 2 years, another
for the next 3 years, a third for the
following 5 years, and a fourth for all
remaining years.

Regardless of whether you select a
constant or varying withdrawal rate, the
withdrawals are not introduced into the
calculations until after the years of in-
terest accumulation without withdraw-
als have ended.

Program Output

At this point, your inputs are finished.
The program will first display a sum-
mary of your selected options and inputs
and then print the years and the amount
of capital left until all the capital is gone.

Thus, you will see how many years
the money will last under your set of
assumptions. If the results are not
satisfactory in terms of meeting your
financial objectives, you can change the
items and try the calculations again.

Examples

The following three examples dem-
onstrate the flexibility of “Nest Egg.” 1
recommend that you use the FAST
mode when running this program.

1) Retirement

Upon retirement, many people receive
a lump sum payment of severance bene-
fits. Suppose that you retire at age 63
and receive $10,000. Because of a pen-
sion, you will not need to withdraw
money immediately; so you decide to
leave the capital alone for 4 years to col-
lect interest. At age 71, you decide to sell
your house and move to an apartment.
Thus, you will have both an influx of
capital and an increase in monthly living
expenditures.

LOAD or ENTER the program in
Listing 1. Press RUN and ENTER to
start. First, the program will ask you to
enter the initial capital. Enter 10,000.
When the computer asks if you wish to
add new capital, answer yes, and, upon
prompting for the number of such years,
enter 1. The computer asks you to enter
the year number and the amount of new
capital. Since at the age of 71 you would
be at year number 8 of the program
calculations (which began at your age of
63), enter 8 and then enter the capital
amount (e.g., 60,000 for the house sale).

Then select interest rates. If you be-
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lieve rates will change over the years, an-
swer yes to the computer’s questioning if
you wish to vary the rates. The com-
puter will then ask for the interest rate
for the first year (enter 8), the next 2
years (7), the next 3 years (6.5), and all
remaining years (4).

You are then asked if you wish to
leave the capital alone to collect interest
for a number of years. In this case, you
answer yes, and upon prompting for the
number of years, enter 4.

Now you are asked to decide if your
withdrawals will vary over the years.
Since you are changing accommoda-
tions, answer yes. Perhaps you also wish
to increase the rate of withdrawals to
cover inflation. Remember that you re-
tired at age 63 and let interest accu-
mulate for 4 years until age 67. At age
71, you will see an increase in expenses
as you move to an apartment.

After estimating your monthly finan-
cial needs, enter upon prompts a with-
drawal rate of 150 per month for the
first 2 years (i.e.,, to age 69), 200 per
month in the next 3 years (i.e., to age
72), 600 per month in the next 5 years
(i.e., to age 77), and 700 per month in all
remaining years. The dramatic increase
in the third withdrawal rate is to take
into account the increased accommoda-
tion expenses.

As soon as you enter the last figure,
the program prepares and displays the
following summary of your inputs:

At this point, you can review the in-
puts to see if you wish to change any
assumption when you run the program
again.

Press CONT and ENTER, and the
program will begin the calculations.
When the display reappears after about
10 seconds, it will show 20 years of
calculations. Note that the amount of
capital increases to $13167 at the end of
year 4, reflecting the 4 years of interest
accumulation you selected. The capital
left then decreases to $9264 at the end of
year 7 because the withdrawals began in
year 5. In year 8, the capital increases to
$69634 as the house sale was included at
the beginning of the year. The next year,
the capital increases again to $70019, be-
cause interest income was slightly larger
than withdrawals. But the next year, the
capital decreases as the withdrawal rate
changes from $200 monthly to 5600
monthly (i.e. year 10 is year number 6 of
monthly withdrawals). For the five years
of $600 monthly withdrawals, the cap-
ital declines significantly from $70019 in
year 9 to $46188 in year 14. From that
point, monthly withdrawals of $700 pro-
duce a more rapid decline to $2722 in
year 20. Press CONT and ENTER.

NOW YOUR TIMEX PUTS LINE-BY-HNE CONTROL
OF TAX PREPARATION AT YOUR FINGER TIPS.

Calculations are automatic. All you do is
enter your fox information. Tax Command
does oll mathematical calculations for you.
Built-in tax tables eliminate guesswork. No
maore finding the right column down ond
right line across. Tox Command has the
1040 tax tables built right in. So
it zeros in on your refund Eor fax
payment) amount automaticolly
Tox Command is fast, easy! It

just the 1040 tax form, Tax Command fells

Deductions,
goins ond losses, and more. Anyone who
can read can use Tax Comman

gives your computer more thon Preciical Progrems,inc.

P.0. Box 93104-F = Milwaukee, Wi 53203 = (414) 278-0829
\ Avaliable ot fine computer stores everywhere, or by ordering direct. /

ou when o income average, and has the
orms you need. Plus Schedule A (lremized
including medical), capital

. And the
best feafure of all. . jusi
$24.95 plus $2.00 for shipping
and hondling. Wisconsin
residents add 5% tax
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LET YOUR

TIMEX COMPUTER
WORK FOR YOU

PERSOMAL - BUSINESS - EDUCATIONAL PROGRAMS:
On cassette - menu driven - printer optional
Available for: TS 1000150002000 Series

MAILING LIST -16K: Holds 100 names, ad-
dresses and phone numbers - Searches -
Sorts - Lists - Changes - Deletes - Prinls . 9.95
MAILING LIST-684K: Does same as 16K only
holds 425 names, eftc. e ke
INVENTORY-16K: Holds 150 items with com-
ments (Seral Nos., etc.) Searches - Lists -

Changes - Deletes - Prints .......... 9.95
INVENTORY-64K: Same as 16K only holds
750 items with comments ... ... .. 9.95

CHECKING-16K: Lists 25 deposits - 80
checks - Adds Interest - Deducls Serv,
Charges - Searches by #. name, dale or
amount - Prints list of depesus accls, & checks
...... cene. 995

GHECK!NG-S«IK Same as 16K only lists 100
deposits - 500 checks - ! 995

GRADEBQOK: Teacher's lime saver - Sell-
adjusting memaory - Computes means, stand-
ard deviations, variance and coefficient of vari-
ation - Ranks h}r wmghied or unwalghle{! aver-
age . - 9.95

FINANCIAL RECORD KEEFEH-!EK.* Holds
20 files for household or small business ex-
penses andior income - Reviews, correcls or
changes information - Prints list for lax pur-
poses ....... e L f
FINANCIAL RECORD KEEPER PLUS-48K:
Does same as 16K - also keeps up lo 500
chacking Iransactions - Reconciles checkbook
with bank statement , . ............. 19.95

SALES FILE-16K: Retail business program
can be used direclly as a cash register lo keep
reécords for bookkeeping and inventory, Holds
150 items & 25 accounls - Prints accounts,

Inventory & receipls ............... 1495
SALES FILE-84K: Same as 16K only holds
600 items & 100 accoums ......... 14.95

INVOICE CONTROL: Keeps track of, and
prints, invoices for the small business. Sell-
adjusts aceotdmg to amount of mamory avail-
able ........ cioei. 1495
APPOINTMENT CALENDAR-16K: Enter date
and list up lo (8) appointments per day for up
to (31) days - Change - Delete - Print - Save
on tape . ... .. R ]
CASH REGISTER- 15K Tu!a]s l'1gurars. sales
fax - Clears and keeps daily totals - Prints
sales slips w/icompany name & date .. 9.95
MULTIPLICATION TABLES-16K: Choose the
multiptier for up fo 50 problems - (YES) or
(NO) will appear after each problem. Incomect
problems may be listed with answers . 9.95
MATH QUIZ-16K: Choose (+) (=) (=) (=)
for up to 50 problems wisix difficulty levaels
(Grade School) ... ......cchvivien... B85
FLASH SPELLING-16K: Enter up to filty
words - Determine how long you want the word
SRmad I, 2o, il e . 9.95

SEND FOR FREE CATALOG

Any three $9.95 lapes for 524,95 - Add $1.00
per tape shipping - Ind. res. add 5% sales tax
- Send Cen. Check, M.O., VISA or M/Card No.
w/Exp. Date.

HEATH COMPUTER SERVICE
950 E. - 52 S., Greentown, IN 46936

Phone: (317) 628-3130

lf your child, as a university student, withdraws
$250 a month, how long ... ?

CIRCLE 18 ON READER SERVICE CARD

When the display reappears, it shows
the last year of calculation, year 21, with
capital left of $5570. This last figure
means that after 21 years, you would be
$5570 in debt, or that your Nest Egg
would be gone in between 20 and 21
vears. Thus, with this set of assump-
tions, you would exhaust your money at
about age 83 or 84.

Given a realistic life expectancy, that
situation is probably acceptable. If it
does not seem quite enough, then you
may wish to rerun the calculations,
changing the amounts of initial and new
capital, and the years of interest accu-
mulation without withdrawals.

If you wish to test new assumptions,
simply enter yes when asked by the pro-
gram if you wish to do so.

2) Saving Plan for Children's

Education

Say upon the birth of a child, you put
$500 aside as the start of an educational
savings plan. Say you add an additional
$500 per year for the next 5 years, and
then let the money collect interest until
the child is 18. Suppose the child, as a
university student, will need to with-
draw the money at a rate of $250 per
month to help cover educational costs
(presumably in addition to other sources
of income.)

Upon prompting, enter 500 as the ini-
tial capital, and yes, there will be years
of new capital being introduced. Enter 5
to answer how many years, and, upon
prompting, enter 2 as the year and 500
as the amount and so on, up to and
including year 6. If you wish to make a
conservative estimate of interest rates,
answer no, you do not wish to vary
them. “Nest Egg” will then ask you
what constant interest rate you wish to
use for all years. Say vou enter 5. Enter
yes when asked if the capital will be left
alone to collect interest, and enter 18 as
the number of years, when prompted.

Since you have determined to with-
draw money at a constant rate, answer
no to the question of varying the with-
drawal rate. When the program asks you
for a constant withdrawal rate, enter
250,

Upon the Ist entry, the program will
assemble and then display a summary of
your inputs. They should look like this:

Because the most simple option was
selected, there is also enough room on
the screen for the first 3 years of calcula-
tions. Press CONT and ENTER.

Oops! With these assumptions, if the

| student begins to withdraw money at the

start of year 19, he will run out after a
little more than 2 years. If you intend

the Nest Egg to last for, say, a three year
university course, then you will have to
change some of your inputs, such as the
amount of initial capital or the amount
of capital additions.

3) Perpetual Charitable Bequests

Suppose your goal is to make your
name live forever by making charitable
donations to your favorite cause in
perpetuity, based on an initial amount of
money that you will bequeath to a trust
fund. In order for the donations to be
made forever, the annual donations and
expenses (or withdrawals) must not ex-
ceed the annual income (or interest in
this case). Therefore, if you know how
much interest will be generated in any
year, you automatically know the maxi-
mum withdrawal rate for that year.

First, you must estimate the original
size of the endowment to the trust fund.
Say you intend to bequeath $10,000.
When prompted for the initial capital,
you would enter 10000. Since you will
no longer be around after the initial
donation, you answer no to the question
of adding more capital in later years.
Presumably, you would be doing this es-
tate planning for some future time, sev-
eral years away. Consequently, you
could not possibly make accurate in-
terest rate projections. Therefore, you
would probably use a historically av-
erage interest of, say, 3%. You would
enter no when asked if you wish to vary
the interest rate, and 3 when asked for
the constant rate.

Since the purpose of the program in
this example is to estimate income, you
will not be making withdrawal calcula-
tions. Therefore, there is no point to us-
ing the option of leaving the capital
alone to collect interest, without with-
drawals. You would enter no when
prompted about using this option.

Again, since you will be making no
withdrawals, you would enter no, when
asked if you would like to vary the with-
drawal rate, and enter 0 when asked
what constant withdrawal rate you wish
to use.

The program will then summarize
your inputs, do the calculations, and
print the results. But be careful: since
there are no withdrawals in the calcula-
tions, the calculations would continue
until you run out of memory.

From the figures presented, you will
be able to determine the income in any
year by subtracting the capital left in the
year in question, from the capital left in
the following year. This income equals
the maximum amount that could be
given away during that year minus ex-

January/February 1984 © SYNC



penses. For example the capital left after
year 10 is 513,434, and after year 11 is
$13,837. Therefore, during year 10, you
could begin perpetual withdrawals of
$13,837-513,434, or $403.

If you began the withdrawals in year
10, the capital would remain a constant
513,434, because you would be with-
drawing the exact amount of interest
paid.

In this way, “Nest Egg" can be used
to determine how long you would have
to let the capital collect interest before
disbursements of a given size were made
from the trust fund.

Teaching Value Of The Program

Although “Nest Egg” is flexible and
directly applicable to several different
situations, its true value is what it can
teach about programming the Sinclair to
solve everyday problems. The main
points to be learned are summarized
below.

Use of GOTO and GOSUBRB for

Calculations

In spite of a potential 250 different
combinations of variables in the pro-
gram, there is only one formula line:
1240. This approach is possible because
in principle, *Nest Egg" does only one
set of tasks: it calculates the result of

adding income and subtracting with-
drawals.

The complication is that there are sev-
eral definitions of both income and
withdrawals. For example, there is only
one interest variable in the formula (Q),
but there are potentially 5 different in-
terest rates, or 5 definitions of Q.

In order for the correct definitions of
the variable to be selected (e.g., the cor-
rect interest rate), it is necessary to
initialize 26 variables (lines 2 to 27), use
three GOSUBs (lines 1180, 1210, and
1220), use three lines to interchange
variables under specified conditions
(lines 1190, 1200, and 1230) as well as
use a conditional loop (line 1270).

Initializing the variables is required
because all variables must be present in
the program even if they are not used in
the calculations. If a variable has not
been initialized by the program or input
by the user when running the program,
the computer will print an error message
and end the running of the program.

The three GOSUBs set the conditions
for changing the value of the variables in
the formula line. For example, Q in line
1240 represents the interest rate.
GOSUB 3000 changes Q to F, G, H, and
I, depending on the year number, and
thus introduces varying interest rates

into the single line formula. These three
GOSUBs are supported by lines 1190,
1200, and 1230 which change the for-
mula variables under conditions not cov-
ered by the GOSUBs.

Changing Year Values

The “Nest Egg” faces a problem in
telling the computer what year it is from
the point of view of each variable. For
example, you chose varying interest
rates, 3 years of capital accumulation,
and varying withdrawal rates. Year 6 of
the program would be year 6 for interest
rates, year 3 for withdrawals and no year
at all for interest accumulations without
withdrawals.

The problem is to make each year
equal to the actual year of the calcula-
tions. In this example, the formula must
use the first year of withdrawals in year
number 4 (i.e., after 3 years of interest
accumulation without withdrawals).
Thus, the computer must be made to see
withdrawal year number 1 as year num-
ber 4.

This problem was resolved by three
methods. In the above example, GOSUB
3500 defines the year as the year of the
withdrawal plus the total years of in-
terest accumulation without withdraw-
als. Thus in the above example, the year
number would be 1 (of withdrawals) -+ 3

UNLEASH THE POWER IN YOUR ZX81, TS1000 !

THE COMPLETE TIMEBOX® SYSTEM TRANSFORMS YOUR SINCLAIR
INVESTMENT INTO A POWERFUL PERSONAL COMPUTER CAPABLE
OF ACCESSING THOUSANDS OF CP/IM® BASED PROGRAMS.

Timebox? is a modular system that allows the ZX81, TS1000 to function
as a powerful micro-computer capable of commercial applications
supporting large printers, disk files, modem, and the industry standard CP/M#*

disk operating system.

BASE SYSTEM: Metal cabinet ® Motherboard with buffered expansion bus
(4 ports expandable to 6) * Keyboard buffers and logic to allow speed
typing. repeat and user defined keys ® Inside connectors for plugging the
TS 1000 printed board, the TS 16K memory and up to three commercially
available add-ons into the systemn ® In board power supply for the computer,
the expansion bus and the 51/4" floppy disk drive ® Reset and on/off

1621

buttons ® Power on light ® Standard video monitor output. All for $ 199.00
SYSTEM OPTIONS: Standard typewriter keyboard with timex labels and user

|
[
|
|
i
I
defined keys ® CP/M?® disk system ® Memory expansion of 32K and 64K » '
Centronics printer interface * RS232 interface ® 51/4" floppy disk drive with '
controller * Modem * 80 column video display. !
(R5232, Modem and 80 column cards available 3/84) !
To order by phone call: (703) 243-0545 :
The VAL Corporation. 1621 N. Wakefield St., Arlington, Va. 22207 '

Name:
Addrass

City:

The VAL Corporation

N. Wakefield St,

0O Rush me cne Timsbox" base system at $ 199.00
plus 8 B 50 shipping and handling.

O Or. send complete brochure to

-

CONVERSION CAN BE COMPLETED IN FIVE MINUTES
THE ONLY TOOL RECUIRED IS A SCREWDRIVER

- Arlington, Virginia 22207

State Zip

Check O
Card No

i Signature

visa O Master Card O Call for CO.D

I
I
|
1
I
I
I
1
I
[}
Exp !
]

TR = a regatieon bade mae of Dhgrar Foaaret nc | —
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(of interest accummulation), or year
number 4. This approach was used be-
cause of the possibility of expressing the
relationship between these variables
mathematically.

A second method was used for the
years of capital additions because nc
mathematical relationship is possible
since any 5 years could be selected with
this option. Each of the 5 years was as-
signed a separate variable value. When
the actual year value equals this specific
variable value, then the computer seeks
the related new capital to add to the
existing capital. This process is carried
out in GOSUB 2500.

A third method was used for years of
interest accumulation without with-
drawals, because this option posed yet
another problem. The years of this vari-
able are the same as the years of calcula-
tions, except that at a predetermined
point, the years of interest accumulation
cease. Thus, line 1200 removes any ref-
erence to this option once the related
calculations have been completed. It
does so by making the formula with-
drawal variable (E) equal to 0, only if it
is a year of interest accumulation with-
out withdrawals.

User Friendly

“Nest Egg” is user friendly to the
point that separate documentation is not

required for its operation. Documenta-
tion would be required, however, to fully
express the flexibility of the program,
and its various applications.

“Nest Egg" takes the user step by step
through the selection of options and in-
put of data. A table summarizing the
selection of options and inputs is dis-
played, prior to the actual calculations.
The results of the calculations are dis-
played along with a year number for
ease of reference. Finally, the user is
given the option of changing the inputs

by running the program again. Through-
out the program, the only inputs re-
quired from the user are numerical
inputs and the words “yes” and “no”.
This user friendliness, however, is mem-
ory consuming,.

Modifications To Expand The Program
You can modify the program to in-
crease its capacity to meet all possible
circumstances posed by the user.
The most obvious change is to in-
crease the number of choices within the

“They never should have come out with this game!"
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# For TS1000/1500,
ZX81
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Simply plug-in. No modifications.

Solves your LOADING problems!
Duplicates TSIZX casseltes
Litetime guarantes
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SPEECH RECOGNITION SYSTEM

Teach your computer to obey your voice commands!
Plug-inunit w. cassette, documentation.

No computer changes. See SYNC Vol. 3, No. 6 — p#d6
Assembled $34.95, Kit $29.95, Cassette only: $9.95 ppd

COMP-COOLER Power supply-Computer interface
Cool your computer, No more overheating crashes!
$7.95 Postpaid

WINKY BORRD 2 Cassette-Computer Interface
"worth its weight in gold' Timex Sinclair User Vol. 184 review

R

Assembled $19.95, Kit $14.95, earphone $1, S&H §1

G. RUSSELL — ELECTRONICS

RD 1 Box 539-5, Centre Hall, PA
814-364-1325 MasterCard/Visa 10am-8pm, Check/IMO

FREE information and list of utilities on request.

i ) A O T N D Y ) B D e
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TIS 1000 2K COMPUTER 29.95
T/S 1016 16K MEMORY PACK 29.95
TiS 1500 16K COMPUTER 79.95
— Tis 1510 ‘T DOCK' CARTRIDGE ADAPTER 19.95
TiS 2040 32 COL. THERMAL PRINTER 99.95
TiS 2068 48K COLORCOMPUTER 199.95
TIS 2020 CASSETTE PLAYER 49.95
TiIS 2050 MODEM (DEC.) 119.95
TIS 2080 80COL. PRINTER FEB.
TiS 2090 JOYSTICK 15.95
MICRODRIVE FEB.

sircisir-

TIMEX (150) L
TIMEWORKS (12) *
QUICKSILVA (10)

OVER 300 SOFTWARE TITLES IN STOCK

SOFTSYNC (30) . MINDWARE (12)
DATA-ASSETTE (15) = GLADSTONE (12)
*+  ANDMANY MORE!!

16828

S ———————EY_

“

SEND $1.00 FOR OUR CATALOG.
(REFUNDABLE WITH FIRST ORDER)

HARDWARE

SUNSET ELECTRONICS
2254 TARAVAL STREET
SAN FRANCISCO, CA 94116

= SOFTWARE = BOOKS

(415) 665-8330
= ﬂ
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You can change the program by increasing the number of
choices in years of capital additions, in interest rates, and

in withdrawal rates.

three variables of 1) new years of capital
additions by continuing the WA and XA
series of variables beyond the existing 5
to the number desired; 2) varying in-
terest rates, by adding more interest
rates, or by changing the number of
years during which the rates pertain;
and 3) varying withdrawal rates, by add-
ing more rates, or by changing the num-
ber of years during which the rates
pertain.

Such changes would require further
changes in the subroutines that govern
access to the formula line, The latter two
changes are not recommended because
the degree of accuracy in predicting fu-
ture interest rates or financial needs, is
not sufficient to justify rewriting the pro-
gram or to ask the user for additional
inputs.

The first possible expansion could be
handled a better way. The more years
that are allowed for new capital addi-
tions, the more the option resembles a
saving feature. So why not add one?

A saving option could be modelled
partly on the new capital addition lines

and partly on the withdrawal lines. Since
the user will not have both net
withdrawals and net savings in the same
years, the only time that net savings can
occur is before the withdrawals begin. A
similar condition has already been cre-
ated with the option of collecting in-
terest without withdrawals in the first
years of the calculations.

The task, then, would be to 1) ask for
the year numbers and the monthly sav-
ings rates (this input could be user-
proofed by having the program reject
years that exceeded the last year of in-
terest accumulation without withdraw-
als), 2) assign variable numbers in a
similar way to new capital additions in-
puts, 3) add the savings to the formula
calculations in a similar way to the selec-
tion of varying withdrawal rates, 4) have
a subroutine to change the value of E in
the formula to a minus saving rate (E.g.,
if the savings rate were $200 per month,
the subroutine would change E to -200
giving the expression -12*%-200, or
+2400. In this way, the formula vari-
able intended to represent a withdrawal,

in fact becomes a savings.)

This latter approach can be used to
modify the original intent of “Nest Egg”
without necessarily changing the actual
programming. If fewer than 5 years of
new capital addition are used, the
remaining number of years can be used
to add monthly savings. For example, if
you have no years of new capital lump
sums, but have 5 years of monthly sav-
ings, simply multiply the monthly sav-
ings by 12 to obtain an annual rate, and
enter the data as if it represented lump
sum capital additions.

Again if you do not use all 5 years for
capital additions, you can use the
remaining years for lump sum with-
drawals. For example, you can introduce
the purchase of a new car into the
calculations (say in year number 8) by
selecting the new capital additions op-
tion, and then entering 8 (the year num-
ber) and -9000 (the car cost). The minus
sign in front of the car price will require
the program to treat the entry as a with-
drawal, in spite the options original in-
tent of making additions.

THé)WTO GET SERIOUS ABOUT

Zhole

Numbened
PLOT Grid.

Numbered
PRINT Grid.

Board backing.
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Fed up with listings that ignore the graphic

Doyouwant towrite data

Invaders! All you need is ingenu
and the PRINTN'PLOTTER

OFyOU can ¢

mran

Please send me
Please send me

Is yourFRIN'I'INGaﬂd PLOTTING still guesmmk?

with graphic PRINT AT
and PLOT and professional looking “‘windows' and ‘scrolls'?
Or maybe you're still tr}nngmﬁndme sn.lccessortoSpace b=

It’s the prafessionally-produced Gr‘wm .
aid designed by enthusiasts....for enthusiasts.
Just take a look at the specification -then think
of the possibilities for real graphic graphics!
PRINT N'PLOTTER FILM TOO — FOR ONLY $3.50
Jotter ‘FILM is a matt Polyester film version of the “JOTTER” Grids
identical in size 50 you can co-ordinate precisely PRINT and PLOT
copy photographs, drawings, maps,
of the film is ideal for drawing [with pencil) and erasure.
With both JOTTER and FILM the graphics possibilities are enormous —
despite low resolution. Ismt it time you got serious about TS Graphics?
. & & & & & &8 &8 &0 &8 &8 &8 &+ &8 & &8 § & |

Postto COMPUTER ADD-ONS, 414 SOUTH EVERGREEN,
ARLINGTON HEIGHTS, ILLINOIS 60005. I

“Jotters™ & 55.50
“Fims” @ 33.50

CS FORONLY $5.50

charts! The surface

Please add $2.00 Carriage.

L___________ME_I
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Changes made to the actual program-
ming also would require changes in the
lines summarizing the user’s inputs.

Line Notes:

2-17: Initialize main variables.

40-50: Input initial capital.

80-530: Make decision on adding new
capital; input new capital additions.
Each year has a different variable name
(WA to WE) related to the capital
amount (XA to XE). After each year's
input, the program checks to see if that
is the last input to be expected by

REM UNEST EGG™
=

TR ) b= €9 800 0~ O 1§ N0 1
r
m
_,.I

ek B e e s s e s
s
a

mnannunm
Bem Lm0
f
=
wm
n
L]

4@ PRINT "ENTER INITIAL RHOUNT

OF CARITRL

EQ INPUT A

80 CLE

72 LET Bs="YEB®"

8@ PRINT "WILL THERE BE ANY YE
ARS IN WHICHYDU INTRODUCE MEW CA
PITAL?"

29 INPUT EBS

109 IF B%<)"YE3'" THEN GOTO 542

110 CLS :

120 PRIWNT "“HOW HANY YEARS WILL
SEE NEW ACDDITIONS OF CAPITHAL
7 (YOU HAVE A MAXIMUM CHOICE OF
S YEARSK"

13@ INPUT U
140 CLS
159 PRINT "FIRST ENTER THE YEAR

THEN ENTER THE AMOUNT OF NEW CA
PITAL."

18@ INPUT WA
17@ INPUT XA

CL3
199 LET S=5+1
20@ IF S=u THEN GOTO 550

=12 PRINT ¥EAR " UA; " MEW CAPI
TAL 8"

%gg PHIHT

240 FRINT "ENTER THE NEXT YERR
NUMBER AT THE BEGINNING OF UHI

CH Y0U WILL ADD MNEW CAPITAL, RAND
P;?EE ENTER THE AMOUNT OF HNEU CAR

45@ INPUT WD
440 INPUT XD
CLS

460 LET

S=Ss1
479 IF S=u THEN GOTD SS0
PRINT “YEAR ";WD;" NEW CAPI

490 PRINT

S0@ PRINT

510 PRINT "ENTER THE NEXT YEAR
ENQ THEN ENTER THE HNEU CARARPITH

S$20 INPUT UE
€30 INPUT %E

52 PRINT “DO YOU WISH TO URRY
THE INTERESTRATE OVER THE YERR37?

S6@ INFUT EBS

570 CLS

S8@ IF Bs<»“"YES" THEN GOTO 1Se0@
S9@ PRINT "WHAT INTEREST RRTE D
0 ¥YOU UANT FOR THE FIRST YERR?"
E@@ INPUT F

810 PRINT

828 PRINT "WHAT INTEREET RATE 7
oR THE N5¥TGQ YEARS

€7@ PRINT

€808 PRINT “FINALLY., WHAT SINGLE
INTEREST  RATE FOR ALL REMAINI
NG YERARS?

690 INPUT =

782 CLS

718 PRINT “DO YOU WISH TO BCCUM
ULATE INTEREST FOR R NUHBE

R _OF YERRS BEFDRE ¥OU BEGIN TD
HONEY

720 INPUT B§

7808 CLS

748 IF B%«<:"YES' THEN GOTO 78@8
75@ PRINT “HOW HANY YEARS DO YO

U UISH TO HCCUHULHTE INTEHEaT
WITHOUT WITH

TEQ@ INPUT

¥7@ CL3

780 PRINT DO YOU WISH TO UARY
THE RATE OF WITHDRAWULS OVER THE
YERRST"

798 INPUT B

300 CLS

ﬁl@ IF B%«»"YES" THEN GOTO 2000
"HOW HUCH UILL YQU WI
HONTHLY IN THE FIRST

350 INPUT K
S8@ PRINT "HOU MUCH MONTHLY IN
THE NEXT 3 YEARS?
L

1920 IF F:@ THEN PRINT G;" %y IN
THE NEXT THQ YERRS"

1239 IF Fy@ HEN PRINT H;," %4 1IN
THE NExT THREE YEARS"

194@ IF F:0Q THEN PRINT I;" %, FO
R REMAINING YEARS"

1052 PRINT

1260 IF @ THEN PRINT " INTERE
EESGRGUTH FOR THE FIRST ";J;" YE

1272 PR
ig8@ IF KJB THEN PRINT " ARND VA
RYING WITHDRAWLS OF 85K "N
ONTHLY FOR TUWO YEARS"
1890 IF K»® THEW PRINT “s";L;" ™
QNTHLY FOR THREE YERRS"™

120 IF K>3 THEN PRINT "s";M;" H
GNTHL? FOR FIVE YEARS"™
1119 IF K30 THEW PRINT “S";M;" H
QNTHLY FOR OTHER YEARS"
1120 IF K=@ THEW PRINT “ AND CO
NSTHNT MOMTHLY WITHDR
AULS OF"
1130 IF K=0 THEN PRINT “s“;D
1140 PRINT
115@ PRINT
1150 PRINT
117@ PRINT

1182 IF K>@ THEN GOSUB 3508
1199 IF D@ THEN LET Ezb
IF Ji=Y THEM LET
1212 IF W@ THEN GGSUB ESGB
1228 IF F:@ THEN GDﬁUE JBBB
iz30 IF CJB THE

‘n*axiea+n 123E}

1259 n‘Fu'IM'l' '?EHH "™ CAPITAL L

1260 LET ¥=v=1
1270 IF A8 THENW GOTO 1180
1282 PRINT
1299 PRINT
1200 PRINT

PRINT
1520 PRINT “THRT ENDS THE CRALCUL
ATIONS.WOULDYOU LIKE TO CHANGE &
MY OF YOUR ESTIHATES?"
133Q@ INPUT Bs

' THEN @0TO 2

136@ PRI
i37@ PRINT “OK. THAT ENDS THE RU
NNIEG QF THEFROGRAM. TRY IT AGRI

¥ ou HAUE MORE ODUESTIONS,
1380 STOP

150@ PRINT “WHAT COMSTANT INTERE
gI“RHTE WOULD yoOU LIKE TO US
1510 INFUT =

1520 GEOT

Tee
2200 PRINT "WHAT CONSTANT AHOUNT
%ﬂ ¥OU WISHTO WITHDRAW EVERY MO

e S7Q INPUT EBAB INFUT D
25@ INPUT WB 850 PRINT 2020 GOTO 249
260 INPUT xB S99 PRINT "AND HONTHLY IN THE N 2500 IF Y=UA THEN LET x=xa
270 CLS EXT S YEARS7T" 2518 IF ¥=WB THEN LET x=xB
28@ LET S5=235+1 S22 INPUT ™ 2S20 IF Y=WC THEN LET xX=xC
289 IF 5=u THEN GDTD 5509 212 PRINT 2530 IF Y=UD THEN LET X=Xl
sae p&INT YEAR NEU CRPI SE2@ PRINT "AND FINMALLY . HDNTHLf 2540 IF Y=UEF THEM LET X=xE
L 5 FOR ALL REMRINING YEARRS? 2559 IF ¥=URA OR Y=WB OR ¥=UC OR
Elﬂ pn:NT 230 INPUT N ¥=UD OR Y=WUE THEN LET RsR+X
ggg gE;NT "ENTER THE MEXT YERR E‘° LS pnsst ON AN INITIA gggg EETURH F
" IF ¥=1 THEN =
ENE THEN ENTER THE NEW CAPITH nggpéaghToF = 2010 IF f=é DEE?=5E$HEH LET ©=G
M F =d = =
340 INPUT WC 872 IF W>@ THEN PRINT " SOHE H §$25=I : i R e
250 INPUT xC EW CARITAL In" 3Q2¢ IF F)E THEN LET ©=I
ggg EE; e 880 IF W)@ THEN PRINT W;" YEARS 304Q RETU =
B8 2R AF L O, Ry e 288 32N B i i vk D v
: Y ie@d IF C»@ THEN PRINT " A C NE 3513 IF m-3+u OR ¥Y=4+d OR Y=B+u
Tﬂlﬁelpﬁ)fc TRNE InTEREST RATE R o £, 5% TREN LET E s =
136 n:ﬁl "ENTER THE NEXT YEAR 1010 IF F30 THEN PRINT “ @ UARY SheY gFJYOE*d R
== Y= of =M
HND THEN ENTER THE NEW CAPITA ING INTEREST BATE OF BT Yy 3538 IF Y)1B8+d THEN LE? Enn
i THE FIRST YEAR" 3540 RETURN
48 January/February 1984 © SYNC




SoftWare

[1R1261-8 Demolition/Ten Pin — Two action-packed games in one

package! $9.85

[JR4608-7 Monarch — Control land! Rule People! See how long you
can keep the throne! $12.95

[JR1751-7 Escape from Shazzarl — Find the temple and escape
the evil that lurks around every comer! $12.95

[JROT705-5 Casino Pak |: One-Arm Bandit and Blackjack — Take a
trip to Las Viegas! Play against your computer and see who comes
out the big winner! $14.95

1R4953-7 The Nowotnik Puzzle — Can you unscramble the puzzle?
It's harder than it looks! $14.95

[JRO738-4 Championship Chess — Good news for chess players!
Your computer challenges you to this award-winning game! $14.95

[|RE6966-7 Self-Teaching Software for the Timex Sinclair 1000—
Level 1 $29.95

[IR6967-5 Self-Teaching Software for the Timex Sinclair 1000—
Level 2 $29.95

[1RB89868-3 Seli-Teaching Software for the Timex Sinclair 1000—
Level3 $29.95

[1RE6970-8 Self-Teaching Software for the Timex Sinclair 1000—
Level 4 $29.95

[1RE6971-7 Self-Teaching Software for the Timex Sinclair 1000—
Level 5 $28.95

[1R6972-5 Self-Teaching Software for the Timex Sinelair 1000—
Level 8 £29.95

BookWare

[1R7697-7 The Timex Sinclair 1500/1000 Pocket Book — A com-
plete handbook for the most popular ‘little’ computer around! $8.95

[1 R0348-4 BASIC Basics for the Timex Sinclair 1500/1000 — Learn
BASIC and discover the power of the computer $9.95

[/R1890-3 50 1K/2K Games for the Timex Sinclair 1500/1000 —
Daogfight! Ski Run! UFO Attack! Programming instructions turn yaur
computer into a game arcade! $9.95

[1R0347-6 Basics of Timex Sinclair 1500/1000 BASIC — A wonder-
ful introduction to the world of BASIC! $9.95

[1R2088-7 49 Explosive Games for the Timex Sinclair 1500/1000
— Galactic Intruders, Checkers, Smuggler's Gold — Here are pro-
gramming instructions for your favorite games! $8.95

[ R4255-7 Mastering Machine Code on Your Timex Sinclair 1500/
1000 — Finally, a ""simple English”’ guide to machine code! $9.95

1 R4190-8 Making the Most of Your Timex Sinclair 1500/1000 — A
great way to learn about each feature and function of your computer!
$9.95

[1R1816-9 Explorer's Guide to the Timex Sinclair 1500/1000 —
Discover the limitless capabilities of your computer $9.95

] Check enclosed [ VISA

MName______

Address

7 S R AR ol TN AT i T . g ge—

Card #

Interbank #

[l MasterCard

Expires.
Signature

For the Timex Sinclair 1000 Series and X¥-81 Computers / Avallable from your local bookstore OR Timex Sinclair Computer Outlet
Reston Publishing Company, Inc., Attn: Marketing, 11480 Sunset Hills Road, Reston, VA 22090 Or call toll-free 800-336-0338

TIMEX SINCLAIR ia o regutered trademark of TIMEX Corp
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comparing variable W (number of years
of new capital additions) to the variable
S (the number of years input so far).

550-690: Make decision on varying in-
terest rates; input rates.

710-760: Make decision on accu-
mulating interest without withdrawals;
input number of such years.

780-930: Make decision on varying
the withdrawal rates; input the rates.

950-1130: Display a summary of the
options and inputs. Note that the print-
ing of any line is governed by a con-

ditional statement which defines
whether user has selected the related op-
tion. E.g, lines 1010-1040 are printed
only if the variable F is greater than O.
Since F is the first of the four varying in-
terest rates, it must be greater than O
only if the user selected the option of
varying the rates. If the user selected the
constant rate, these lines would not be
printed.

1180-1230: Introduce the subroutines
and conditional statements for selecting
the correct variables for inclusion in the

BEST KEYBOARD AVAILABLE!

For Your

ZX-81/TS-1000

[ Includes Shielded Case
] Fully Warranted For 90 Days
[] Now In Stock
] Hundreds of Satisfied Customers

NEW LOWER

PRICE Jhidl

If you're tired of not knowing whether your data got entered or tired of poking data in with one or
two fingers, then it’s time to upgrade your ZX-81 to a full size, professional keyboard.

KD-81 FEATURES

* Full size keyboard with 41 keys

= Two color silk-screened key tops for easy

- reading

* Key tops have commands and graphics
spelled out the same as ZX-81

* Extra shift key for real keyboard style typing

® Full size space bar

 Allows touch typing

* Rear cutout allows any RAM or

DEALER INQUIRIES WELEOME

expansion module to be plugged in

= Keyboard comes with own cables

* Keyboard case holds both keyboard and
computer with room to spare

* High impact plastic case with vaporized
metal shielding

# Easy assembly — no soldering, no
modifications

® Measures 10°," x7',"=2'."

TI/S 2040 PRINTER *89.95

PAPER (3-ROLLS)*7.95

SAMWOO MONITORS GIVE YOU A BETTER PICTURE

SAMWOO provides a much better picture for your Sin-
clair Computer than your TV monitor. Simple modifica-
tion procedure includes easy-to-follow instructions.

9" Green ... 0000,
g

ERAg e e T o

Add $7.50 Shipping and Handsing for this item.

16K RAM MODULE (MX-16KP) *49.95
64K RAM MODULE (MX-64KP) *99.00

SUNTRONICS
ca., INC.

12621 Crenshaw Blvd.
Hawthorne, CA 90250

STORE HOURS: MON.FRI.  8:00 am 1o 6:30 pm
SATURDAY 10:00 am to 5:00 pm

—
e —
— i —

e rr——
o g
-
-_—
-

50

Features:

* Compaosite Video Input/Qutput

® Switchable Input Impedance 75 or
10K ohm

$115.00 * 750 Line Resoltion al Center and

; 500 Lines at Corners

* Dimensions are 12137 =11.34"
1165 for the 12° model and 8.66°
«8.54" «9.05% far the 9° model

# Built4n output connector for piggyback

* Lip for mounting on ZX-81 & KD-81

# Highmpact plastic case with vaporized metal shielding
= B6" wide, 3.2° high, 1.08" deep

CALIFRNIA

213-644-1149

S Tech infe and o order)

OUTSIDE CALIFORMIA TOLL FREE

1-600421-5775

Ovder Dirtit Ok

Mail Drder - Minimum Order $10. Send Money Order
or Check, VISA or Mastercard (please include
expiration date). Add $4.00 postage and handling to
order. CA residents add sales tax.
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calculation formula.

1240: The formula line: A = capital;
Q/100 = interest rate, and 12*E = 12
times the monthly withdrawal rate. The
subroutines and conditional statements
substitute variables within the formula,
but do not change the formula itself.
Variable A is changed by subroutine
2500; Q by 3000 and the conditional
statement in 1230; E by 3500 and the
conditional statements in 1190 and 1200.

1250-1270: Print the results of the
calculations; return the program to 1180
to calculate the next year; the process
continues until the capital is exhausted;
i.e., until A is no longer greater than O.

1500-1520: Input the constant interest
rate; program goes to the line following
the last varying interest rate line.

2000-2020: Input constant withdrawal
rate; program goes to line following the
last varying withdrawal rate line.

2500-2560: Select amounts of new
capital to be added to the initial capital
depending on the year number; change
the value of the related variable A in for-
mula line 1240.

______-_-——..

HOU HMANY YEARS CO YOU WISH TO
RCCUMULATE INTEREST WITHOUT
WITHORAULS?

WHAT CONSTANT AMOUNT DO YOU WISH
TO WITHDRAW EVERY MHONTH?

HOW HUCH WILL YOU WITHDRAU
HONTHLY IN THE FIRST 2 YERRS?

HOW HMUCH MONTHLY IN THE NEXT
3 YERARS7?

RAND HONTHLY IN THE NEXT 5 YERRS?
AND FINALLY ., MONTHLY FOR ALL
REMAINING YEARRET

WHAT INTEREST RATE 00 YOU URNT
FOR THE FIRST YERR?

UHAT INTEREST RATE FOR THE MNEXT
2 YERR3T

AND FOR THE BSUBSEQUENT 2 YERRS?

FINALLY , WHAT SIHNGLE INTEREST
RATE FOR ALL REMAINING YERRST

izl

3000-3540: Select any of four with-
drawal rates depending on the year num-
ber and the number of years (J) allowed
for interest to accumulate without
withdrawals. Thus LET ¥ = J + 1
means, in effect, that, if the year of the
calculation equals the number of years
without withdrawals plus 1, you should
use the withdrawal rate applicable in
year 1. This process changes the value of
the related variable E in line 1240. Mg
A copy of “Nest Egg" is available on cas-
sette for $9.95 from the author.

11§
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Split and Save Harota mirer

Would you like to freeze the upper
part of your display screen? With “Split
‘n Save" you can! While the information
in the lower portion is appearing and
disappearing, any text or graphics in the
upper portion remain on view.

For a demonstration of “Split 'n
Save,” enter and RUN the program in
Listing 1.

The heart of this program is the sub-
routine beginning at line 900, which
adds as many enter codes to the end of
the last frozen display line as there are
lines being frozen. This tricks the com-
puter into thinking that display line O is
loaded immediately below the frozen
zone, rather than at the top of the
screen. Now CLS, PRINT AT, PLOT
and UNPLOT will act accordingly! For
example, make this alteration and see
what happens:

110 PRINT “THIS”

To add “*Split 'n Save" to your pro-
gram, insert the following lines:

DIM AS(N)

N is the number of frozen display lines.

PRINT AT N,O; AS
This reserves N spaces in the last frozen
display line. If your program is PRINT-
ing on this line, you can add AS to it.
(See line 90 in Listing 1.) In any case,
the total number of display characters
must not exceed 32 (including the N
spaces).

GOUSUB 900
This turns on the “Split 'n Save” feature.
Place it immediately after the program
line in step (2).

GOSUB 1000
This turns off the “Split 'n Save”
feature.

Also, place both subroutines at the
end of your program.

“Split 'n Save" has one peculiarity:
display line 0 is not at the top of the
screen, so lines 22 and 23, which contain

Harold Miller, Rt. 2, Box 2330, Clayton, GA
30525.

January/February 1884 © SYNC

any report, INPUT symbol or INPUT
Data, are not visible.

Line Notes

40: Clears screen before freezing.

50: Creates N spaces.

60: Loop prints in frozen zone only.

90: Adds N spaces to end of last fro-
zen line.

100: “Split 'n Save” on.

110-210: Display function will not af-
fect frozen zone.

230: “Split *n Save" off.

240: Clears entire screen.

900: Location in DFILE of the first of
the N spaces

910: Loop replaces each space with
ENTER.

1000: Must clear lower part of screen
before turning off “‘Split 'n Save.”

1010: Loop to reset each of the N ex-
tra ENTERS to zero.

_Listing 1. Split 'n Save Demonstration, ____

1@ REM SPLIT W SAUE DEMOD

2@ PRINT AT 20,9;"MO0. QF FROZE
N DISPLAY LINES? (MAX=1i81"

30 INPUT N

4@ CLS

SO DIM AS(N)

6@ FOR L=@ TO N-2 =
“"FROZEN LINE L

"FROZEN
29

PRINT AT
PRINT "3
FRINT “P
PRINT
FRINT "
FRUSE
eLS
FRINT AT 2.0;
[HIT ENTER)
USE 1@22
NT “HIT ENTER TO CLEAR E
REEN"

USE 10002

SUE 1002

LINE " /N-1;RS

m

an DO
roDunr o

(1]
_‘
L]
o

Ch- R

E

0§ e T b= b P T
AOQQNQEEL

p

=
T e s = s
(i1

SP0 LET S=PEEK 184004+2S8<PEEK 1
6401-35

S13 FOR I=@ TO N-1

530 POKE S+I,118

S3@ NEAT I
RETURN

CLS

FOGR I=0 TO
POKE S+I,0
NEXT I

RETURN "

H=-1

SINWARE is pleased to announce the
definitive assembly programmer's aid
for the TS1000/1500.

HOT Z-1

HOT Z-ll adds an on-line interactive
assembler to the disassembler and
debugger of the original program. HOT
Z's many editing commands have been
made more powerful and more
numerous to help you compose, revise
and relocate assembly routines, and all
features are available all the time so
that you don't have to fiddle with
reloads of assembler, disassembler,
debugger and back again.

HOT Z-I's line-by-line assembler
checks syntax as you enter Z80
mnemonics and assembles directly to
memory. Need to stop to check a ROM
routine or to step through what you've
written to trace register contents? It's
all there at the touch of a key. HOT Z:ll
is not just complete, it's handy.

HOT Z:1l provides you with a program
editor that is a pleasure to use, with
full cursor controls, labels, insertions,
deletions, searches, block moves and
fills. A powerful relocate command
allows you to readdress and move any
block of Z80 code, including HOT 2
itself. The single-step debugger keeps
track of register values, runs to break-
points, and protects you from a lot of
dumb mistakes. A flexible command
system lets you hook up your own
utilities for quick single-key execution.

HOT 2Z-1l requires 16K and fairly frolics
in 64. Describe your equipment when
you order. On cassette (Code is
EPAOMable.) HOT Z-1l is $24.95 & plh.

Z-TOOLS

Merge BASIC programs, renumber
lines, move program blocks, verify
tapes. Both low and high-RAM ver-
sions on one cassette for $14.95 & p/h.

Z EXTRA

A multi-function graphics showcase,
full screen editor and filing system.
Fast and easy. Cassette, $19.95 & p/h.

STEP

Single-step and breakpoint execution
for BASIC programs. Great for
learners. On cassette, $14.95 & pih.

Add $2 per order for p/h.

SINWARE

Box 8032
Santa Fe, NM 87504
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Chaining Programs

Harold Miller

The Problem

From time to time we have two pro-
grams or more that we want to combine—
perhaps a main program and a subroutine,
Obviously, this can be done if they are
both typed in from scratch.

However, what do we do when one
program is on the computer and one is on
tape or when both are on tape? If we
attempt to LOAD a program from tape
into the computer when it already has a
program resident, we find that it will erase
the first program. We could type in the
second program, but we certainly would
like to avoid that much work. Some com-
puters have a MERGE command to ac-
complish this, but the 8K ROM does not
include a MERGE command.

The ZX/TS Solution

On the ZX/TS computers, however,
we do have an option: we can “chain" the
programs by the method developed in
this article so that a program on tape can
be LOADed in the computer when a
program is already in RAM.

The method in outline is: 1) Protect
the resident program from erasure by
POKEing a copy of it above RAMTOP.
This area of memory, once created, is
unaffected by LOAD, SAVE, and NEW.
2) Now LOAD the other program from
the tape in the normal manner. 3) POKE
the original program into the program
area immediately above the LOADed pro-
gram. Now you have access to both pro-
grams which can be RUN, SAVEd and
EDITed.

Now let’s apply the method. Suppose
we have two programs, A and B, which
we want to chain together, with B fol-
lowing A. We will illustrate the process
for the TS1000 with the Sample Programs
A and B below.

Harold Miller, Rt. 2, Box 2330, Clayton. GA
0525,

52

Whan one program is on the computer and one
is on tape, we need a MERGE command, but
the 8K ROM does not have it.

Steps in Chaining.
The following steps will enable you to
chain A and B.

Step 1: Check the line numbers.
Before chaining, you must be sure that
none of the line numbers in Program B
are used in Program A because a line
already on the computer with a given line
number is replaced by a new line entered
with the same number. If you plan ahead
and assign relatively high numbers in Pro-
gram B, you can avoid having to renum-
ber the lines in Program A. You may
want to use a line renumber utility to save
editing the line numbers.
Step 2: LOAD (or ENTER) Program B.
We must modify Program B so that
whenever it is LOADed, a copy is auto-
matically placed (POKEd) into a pro-
tected region of memory, i.e., above
RAMTOP, so that it will not be cleared
when Program A is entered or LOADed.
This is done through steps 3-6 below, but,
when it has been done once, it never has
to be repeated.
Sample Program B
1000 PRINT 1
1010 PRINT 2
1020 PRINT 3
1030 LET A=4
Step 3: Determine the program size.
Since the program area begins at 16509
and ends at D-FILE-1 (see the chapter on
the organization of memory in your
manual), you can determine size by typing
in the immediate mode (without a line
number):
PRINT PEEK 16396+256*PEEK 16397-
16509

This yields the number of bytes in the
program. Let us call this number n. Note:
All italicized letters in lines and listings
below must be replaced by their appro-
priate values prior to execution. For
Sample Program B, n = 54.

Step 4: Caleulate the new RAMTOP.

Begin with the RAMTOP value for
your system: 1K = 17408; 2K = 18432;
16K = 32768, Subtract n. Let’s call the
answer r. If you have 64K, omit this
calculation and use r = 8192, For Sample
Program B, r = 18378.

Step 5: Modify Program B.

To Program B add, with the appro-
priate line numbers, the following:

STOP
FOR I=0TO n-{ (line y)
POKE (r+1),PEEK (16509+1)
NEXT I
STOP
Replace n-1 in line y and r with the appro-
priate values. For Sample Program B, this
would give:
2000 STOP
2010 FOR I=0TO 53
2020 POKE (18378+1),PEEK (16509+1)
2030 NEXT 1
2040 STOP

Step 6: SAVE Program B.

Save this program, e.g., SAVE “BB".

Step 7: Adjust RAMTOP.

Move RAMTOP down n bytes by the
following steps. (If you have 64K, omit
this step.)

a) After replacing n with the appro-
priate value and carrying out the calcu-
lations, enter the following line in the
immediate mode:

POKE 16388,256%(1+INT (n/256))-n
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THE ZX
COMPILER

generates a machine code program from ane writlen in
an integer subset of Timex/Sinclair Basic

greatly increases program speed
machine code may reside anywhere in memory

commands/functions

DIM RAND - 256 variables (lwo
FORINEXT CLS letters)

LET COPY

IFTHEN SCROLL - 26 single DIM arrays
GOTO AND. OR

GOSUBRETURN NOT - 16 bit arithemetic
il ABS - PRINT & INPUT in
LPRINT SGN he d i
PLOTIUNPLOT USR % or decima
POKE RND -

STOP PEEK modulus function
FAST INKEYS - Hi and lo memory
SLOW MOD Versions

PAUSE AT & TAB (28-32k & 12-16k)
INPUT

Dahvwseny, L O50
il 2-29-84 $20.00
THE ZX
ASSEMBLER & DISASSEMBLER

newly revised, one dk program does all this

- assembles standard mnemonics o machine code.

source
code in REM slatemenis

- generates hex or decimal disassemnblies 1o screen or
printer

- allows hex or decimal editing of memary

- binary SAVE and LOAD liles

- generates a REM statement of any size

- supplied In 'wo versions, as comoiter

b VErsi
iR 130400
till 2-29-84 $15.00
SOFTWARE ON EPROM

one 2764 {hali plown) or one 2732A (please specily)
lits cartridge below
ZX COMPILER $25.00 330
ZX ASSEMBLER/DISASSEMBLER  $20.00 00

EPROM CARTRIDGE KIT

plug-in, uncased board holds one 2716, 2732, or 2764
mapped 0-16k, jumper seleclable, kil includes board
decoder chip, 28 pin sockel, ZX connecior, tailpiece,
small parls, and instruclions

Kit $18.00
THE ZX
SERIAL PRINTER INTERFACE

plans and listing

RS-232 ASC |l output thru MIC port. hardware cost about
$10—256 bytes of machine code prinls, characters, sir-
inas & listings. One cennection within case

'5.00

CINAGRO SOFTWARE

(formerly Bob Berch)
155 Seventh St.
Rochester, N.Y. 14609

all prices include US shipping = NYS residents
add 7% tax

_-4--'-'-_-__--___-—‘-__—__-'_—\-_
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COMPUSETTE

TAPEMASTERS PREMIUM CASSETTE FOR MICROCOMPUTER APPLICATIONS

FEATURES

* Premium Quality Tape

e Precision 5 Screw Cassette
e | abeled Both Sides

* Packaged In A Norelco Box
e Guaranteed Against Defects
* Freight Is Paid On All Orders

COMPUSETTE

10 MINUTES (5 MIN. PER SIDE) 50 FT. OF TAPE

Package of 25.......$20.00 (80¢ ea.)
Carton of 100.......$70.00 (70¢ ea.)
Carton of 500.....$330.00 (66¢ ea.)

COMPUSETTE +

20 MINUTES (10'MIN. PER SIDE) 100 FT. OF TAPE

Package of 25.......$22.50 (90¢ ea.)
Carton of 100....... $80.00 (80¢ ea.)
Carton of 500.....$365.00 (73¢ ea.)

COMPUDISK

SINGLE SIDE, DOUBLE DENSITY, 5% INCH DISK

Package of 10......$23.00($2.30 ea.)
Package of 50....$110.00($2.20 ea.)
Package of 100..$200.00 ($2.00 ea.)

SAVE 10%

WHEN CHECK OR MONEY ORDER ACCOMPANIES ORDER
(GOOD ONLY IN THE CONTINENTAL UNITED STATES)

EACH
CASSETTE
INCLUDES
THE NORELCO
CONTAINER

TEXAS
RESIDENTS
ADD 5%
SALES TAX

TAPEMASTERS » P.O. BOX 38651 = DALLAS, TX 75238
TEXAS (214) 349-0081 = OUT OF STATE (800) 527-1227
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N
COMPUTER GRADE \
DATA TRAC

BLANK CASSETTES

c-05, C-06, C-10, C-12, C-20, C-24, C-30

From the leading supplier of Computer Casseties,
new, longer length C-12's (6 minutes per side) provide
the extra few feet needed for some 16K programs.

ﬁ} BASF-LHD (DPS) world standard tape.
S Premium 5 screw shell with leader.

Internationally acclaimed.
Thousands of repeat users.

@ Error Free » Money back guarantee.

500 C-12's or C-10's — 38¢ each CASSETTE STORAGE CADDY
{w tabels. add 4¢ » Shipping $17./500 | Holds 12 casseltes §2.95

500 Boxes 13¢ ea » Shipping $10 /500 | w/o boxes
Includes edge labels
and ifdex card

TRACTOR FEED » DIE-CUT
BLANK CASSETTE LABELS

.. 7 WHITE: $3.00/100 $20 001000
" COLORED LABELS * Pastels - FHEE .
NE\N Red: Blue. Green. Yellow. Lavenger | 1 CADDY WITH EVERY
§4.00/100 $30 00/1000 4 DOZ. CASSETTES PURCHASED

@ Call: 213/700-0330 'or MMEDIATE SHIPMENT

on Credit Card Orders

ORDER w 9525 Vassar Ave. #$
NOW . . [> ?ﬁq I.L. YORR 1O Chals:ns::f crmn

g == == om = =s =m JRDER FORM = == = = o =m = myg

Computer make & model Disk? (y/n)
Hon on o on e e G0 e BE B B BN BN BN B =N
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8 [mEs 1 GOZEN I COZEN JOTAL 1 Each cassette “om
0% 0.7 1300, includes two YORK 10 l
l '5?: - o 1$ - :23 labels only Boxes are
|G 1 e sold separately We
pce Bl raen weter o shp oy vps
4 e - £ as besng the fastest and
l bezd L] 1ro0 satest If you need ship- l
a2 11.00 2100 you
Bl bt ment by Parcel Ppst
i Ll 1D 2 a1 checknen '
l Write Labets 300 100 20 00 /1000 i il
] Lalored Labiiy ] 4001100 30001000 NOTE Additonal i
Coton - charges outside 48
I RO T i B STy Contnental States l
Storage Caddy LA Snpmints to AK. HI
e s —1 and USA possessions
l SUB TOTAL go by Frionty May) I
| Caif rasedents 800 saies tas Canada & Mexsco '
l Stappng Manding (iny Quanity — ulng prces above] 350, | Asrmail
B Ovtaecn 48 Consnantal States — Addtonal $1 per e s el |
caddy | pv dog cassofes O Boxns
' TOTAL Ask aboul our .
CHECK OR MO Charge to DUPLICATING
J cvcioseo Credit Card. VISA 7] MASTERCARD | SERVICE |
. 1 PLEASE SEND QUANTITY DISCOUNTS I
8 Card No Exp l
i Name I
I Address I
. City State/Zip I
1 Signature Phone B

ADVERTISEMENT
For 16k TS1000, 1500 & ZX81

20 Programs

on 2 cassette tapes

for the amazingly low price of
not $39.95...not $29.95...ONLY $19.95

FREE TRIAL OFFER!

An Interview with Terrel 5. Kareem, President
Simplex Software, (San Francisco, California)

Question: How can vou afford a free trial offer of a software
package with 20 programs on 2 cassette tapes for the price
many firms are charging for a single program?

Answer: | believe nearly all software on the market today is
overpriced. Most companies attempt to market a wide range of
software, and thus have high inventory and marketing expenses.
In addition these individual programs appeal to only a limited
segment of the market. With the HOME-PAC, however, we
have only one package to manage, and it appeals 1o a wide audi-
ence. We compensate for our lower margin by our higher
volume. Furthermore, we have no programmers to pay since |
personally wrote all the programs,

Question: What qualified you to write such a variety of
programs?

Answer: To begin with, over 20 vears of computing expernence,
including building a personal computer for my high school sci-
ence fair in 1963. But being a computer expert does not. by it-
self, qualify one to create a quality home software variety pack-
age. My experience as an educator, a businessman and @ parent
did that.

Question: With so much computer experience voursell, is the
HOME-PAC too complicated for the first time user?

Answer: On the contrary. The HOME-PAC 15 the ideal first
software package for the beginner. All the programs are easy-to-
use (user friendly) and the 21 page illustrated user manual makes
running them a snap. In fact, the entire HOME-PAC was de-
veloped with the beginning user in mind.

Question: What types of programs are on the HOME-PAC?

Answer: All types. Recreational. games, educational, home fi-
nance, scientific & wtility. Programs such as BIORHYTHMS.
ANIMALS. STATISTICS. STAR INVADER. CHECKBOOK
BALANCER. LOAN ANALYSIS, COMPU-SKETCH. to name
just a few.

Question: How does this offer differ from the popular soft-
ware magazine offers?

Answer: A number of ways. First, you don’t have to wait 12
months for all the programs you paid for to arrive. They are all
shipped immediately. Second, you get a money back guaraniee
with the HOME-PAC. Third, and perhaps best of all, the pro-
grams and instructions are much higher in quality. But don’t take
our word for it, try our 10 day free trial.

Question: How does your free trial offer work?

Answer: The HOME-PAC is such a tremendous value, that we
are offering a no risk 10 day money-back guarantee. If a custom-
er is not completely satisfied, his purchase price will be prompt-
ly refunded, no questions asked. Simply return the HOME-PAC
within 10 days in good condition

Question: How can readers take advantage of this no-risk
offer?

“Answer: Although the HOME-PAC is available through retail

outlets, this money back guarantee is available only by ordering
direct from this ad. Send check or money order for purchise
price of $19.95 plus 52.00 1o cover shipping and handling. to
SIMPLEX SOFTWARE, 220 N. Centre Street, Dept. A7,
Merchantville, N.J. 08109, Master Card & Visa customers in-
clude account number, expiration date and signature (credit card
users speed ordering by calling collect 609-662-3458). N.J. resi-
dents add 6% sales tax. Offer Good For Limited Time Only.
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For Sample Program B, this gives:
POKE 16388,202

b) After replacing n and z with the
appropriate values (z = 67 for 1K, 71 for
2K, 127 for 16K) and carrying out the
calculations, enter this ling in the im-
mediate mode:

POKE 16389,z-INT (n/256)
For Sample Program B, this gives:
POKE 16389,71

c) Press NEW and ENTER. While this
erases whatever was in memory, it also
moves RAMTOP down n bytes.

Step 8 Put Program B above
RAMTOP.

LOAD and RUN the routine at line y in
the modified version of Program B, e.g.,
LOAD “BB" and RUN 2010. A copy of
Program B is now above RAMTOP and
cannot be erased by subsequent LOADs,
SAVEs, or NEWs,

Step 9: LOAD Program A.

LOAD Program A from tape (if you
are entering Program A, hit NEW and
ENTER to get rid of Program B).

Sample Program A
100 PRINT “A"
200 PRINT “B"
300 PRINT “C"
400 LET B=4

Step 10: Determine the size of Program
A.

Determine the number of bytes in Pro-

gram A just as you did with Program B in
Step 3 above. Let's call this number m.
For Sample Program A, m = 42,

Step 11: Adjust Program A.

Add the following short routine to Pro-
gram A, replacing n-/, m, and r by their
appropriate values and adding the appro-
priate line numbers:

STOP

FOR I=0TO n-!/ (line z)

POKE (16590+m+1),PEEK (r+1I)

NEXT 1

STOP

REM (type in n-6 A's)
This REM line sets aside a total of n bytes
for Program B to fit into. The value 16590
assumes that n is two digits, i.e., n is
between 10 and 99. For each additional
digit in n add 1 to 16590. If you expect to
chain. these two programs again, SAVE
this modified version of Program A, e.g.,
SAVE “AA". For Sample Program A the
lines would be
500 STOP
550 FOR I=0TO 53
600 POKE (16632+1),PEEK (18738+1)
650 NEXT 1
700 STOP
800 REM (type in 48 A's)

If your Program B is very large, you
might want to use the technique discussed
by Jasper Kump (S¥YNC 3:2, p. 60) to
reduce the drudgery.

Step 12: Execute the chaining routine,
Type in
GOTO line z
This replaces the REM line in Program A
with Program B. In our example this
would be
GOTO 550

Step 13: Delete the separating lines.

Delete the remaining lines that separate
Programs A and B. In our example, delete
lines 500, 550, 600, 650, 700.

Step  14:  Restoring
(Optional).

If you are short on memory and no
longer need the copy of Program B above
RAMTOP, SAVE your chained program,
and return RAMTOP to its original lo-
cation by unplugging the computer. Then
turn on the computer and LOAD the
chained program again.

RAMTOP

Conclusion

This process can be extended to chain
as many programs as RAM space permits,
Also, since the modified versions of the
programs have been SAVEd, chaining A
and B on subsequent occasions is greatly
simplified:

1) Reserve n bytes above RAMTOP.

2) LOAD “BB"

3) LOAD “AA"

4) GOTO z

5) Delete the 5 unwanted lines, "=

p—— e B
-

= -DUBBER

TNERS

CONTACT LENS

for your Sinclair ZX81/Timex 1000 }—

AMTACT ICA

CUSTOM-DESIGNED
T, KEVBOARD OVERLAY

YOU CAN TYPE FASTER, —|
STOP MISSED KEYS, ——]

GET A Z-DUBBER

The Z-Dubber connects between the cassette
recorder and ZX80/81/TS1000 computer, producing
a much better signal for the computer to read. The
Z-Dubber also allows you to connect two cassette
recorders together to make perfect backup copies.
Satisfaction guaranteed. Only $3195 plus $1.60

shipping.
ADD $2.50 EXTRA OUTSIDE US, CANADA OR MEXICO

SEE YOUR LOCAL DEALER OR CALL:
(206) 236-BYTE

MICRO TECHNOLOGY

PO BOX 12309 DEPT.GO1
SEATTLE, WA 98111

OMNITRONIX (i richuioioer )
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THE TROUBLED LOVE AFFAIR

I you Love your Sinclair ZX8 1/ Timex 1000
computer but Hate it original membeane
keyboard, now's the time to fight back!
CUSTOM-FIT CONTACT LENS

The custom-designed CONTACT LENS —
being featured by vanow leading National
Magazines — is made fram a special non-

glare. clear. soft, medium gauge plastic with

precivon die-cut rectangular holes

WEDGE-SHAPED HOLES

A special wedge shape i bailt into every
hole to let your fingers — be it large or
small — glide smoothly over this very Liser-
friendly CONTACT LENS and make every
Key Entry/Typing an Accurate, Easy Task

NO EYE STRAINS

All anginal key words and function are see
through under the clear, non-glare material
o protect from un-neceisany eye srains It
retaira the famous and beautiful Sinclair
look, yel gives you it original Portability
with added Eficiency

PEEL AND STICK

In fits snugly over your exkting keyboard
with o soldering and difficult wirings —
hence. no mess. You simply peel and dick
And i1's ready 10 sccepl you a3 I8 Master
for like!

PROS AND CONS

To be honest with you, it won't gve you
ewacily the kind of convenience and speed
of a professional fypewnter siyie keyboard
But then, for so fifthe it costs, f's second 10
mone. [nfact, it's jusd a perfect match for
vour Lovable compater

NOT AVAILABLE IN STORES

Every ichool, IX Club, senous of fifid time
Sinclair User. even Parents will love this
CONTALT LENS

s available by mail ondes only from
WARREN IMPORTS CROUP — an Exclusive
international Markete for the LENS.

MONEY BACK PLUS POSTAGE IN 30 DAYS
Ve want you io try if for 30 days. to wee for
yoursell how good the LENS k. If «f's not
everything you want, ||u-|l send i1 back for a
prompt refund — we'll even pay you for the
refurn postage — that's how sure we ane!
Your rivk s only the cos of an envelope. 5o
order with Confidence, today!

HERE'S HOW TO ORDER

To order your custom-gesigned CONTACT
LEMS, wend a Check or Money Onder 10 the
addrews bedow . Or charge it 10 your
VISA'MASTER CARD (grve MName. Card

Mo Fap. Date ) — there's NO POSTAGE
AND HANDLING CHARGE'! That's our
Company Policy

The CONTALT LENS §7.95

(state item /) 0105Y01)

WARREN IN\PORTS
qroup
WARREN IMPORTS GROUP

81 Brookmill Blvd,, Unit 80
Agincourt, Ont. MIW 2L5 /
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Bit by Bit Harry Doakes

101011101
10100101

The computer sees every number as a string of
just 8 bits; it can look at and change just one
bit by TEST, SET, and RESET.

When we use numbers in a computer,
we usually think about them as whole
numbers. Generally we do not think of
them as bytes, and we certainly do not
think about the fact that everything in
the computer is ultimately a bunch of
bits.

This time we will take a look at bits—the
smallest pieces of information a computer
can handle—and how the Z80 processor
in your ZX/TS computer can manipulate
them. You may never need most of these
instructions, but it is a good idea to know
something about them anyway. Then we
will do something very different—we will
look at how to use the Zilog Z80 CPU
Programmers Reference Guide.

Bit Wise

What is a bit?

Bit is one of the oldest pieces of com-
puter jargon. It is short for “binary digit”
—just the first and last letters, pushed
together. A digit is one of the numerals
that make up a number. The value of a
number depends on what the digits are,
and what position each digit is in. Binary
means the number is in base 2. In base
10— the decimal counting system we norm-
ally use—we have 10 different digits: 0, 1,
2,3,4,5,6,7.8,and 9. In base 2, we have
only 2 different digits: 0 and 1. Thus, the
first few numbers in binary look like this:
1, 10, 11, 100, 101, 110, 111, and 1000,

We already know that a regular Z80
register or a single byte of memory can
hold a number from 0 to 255 decimal. In

Harry Doakes, PO Box 10860, Chicago, 1L 60610,
56

base 2, that is between 0 and 11111111,
Notice that the number 11111111 is 8
binary digits long. The Z80 is called an &-
bit praocessor because the largest value its
regular registers can hold is 8 bits long.

Your manual has a chapter on counting
in both binary and hexadecimal, and why
these number systems are important to
understand when you are programming a
computer.

One Bit at a Time

Up until now we have mainly dealt with
numbers in the computer the way we see
them, i.e., as whole numbers.

But the computer sees numbers dif-
ferently. Every number stored in the com-
puter—in ROM, RAM, or a register—is
just 8 bits to the computer. Think about
that a moment. It is important. Since the
computer sees each number just as a string
of bits, there is no reason it cannot look
at, or even change, just one bit of a number,
leaving the other 7 bits alone.

In fact, the ZB0 processor does so by
using the instructions test, set, and reset.

TEST
The test instruction, BIT, tests one bit.
For example, suppose that register A con-
tains the number 45d. It would look like
this:
binary: 00101101
bit number: 76543210
The 8 bits are numbered 0 to 7; bit 7 is on
the far left, with bit 0 on the far right.
Now suppose your machine code pro-
gram uses the instruction
BIT 4,A

This means “test bit 4 of register A." Bit
4 is the fifth bit from the right; remember,
the first bit is called “bit 0". As you can
see, there is a zero in bit 4. Consequently,
the zero flag of the Z80 will go up.

On the other hand, suppose you use
the instruction

BIT 3,A

Bit 3 is not 0, but 1. So the zero flag
would come down.

You can use the BIT instruction with
jump instructions such as JE Zor JR Z to
make your program do different things
depending on whether a bitisa O ora 1.
For example,

BIT4,A
JR Z,branch
would be something like this in Basic:

IF (BIT 4 OF A)=0 THEN GOTO 240
Of course, you cannot say that in Basic
since there is no “BIT" function. But you
can do it in machine code.

SET
You can also force a particular bit of a
particular register to become either 1 or
0. The set instruction, SET, will set the
bit to 1; the reser instruction, RES, resets
it to 0. For example, suppose register A is
45d. In binary it looks like this:
00101101
Now, if you used the instruction
SET 7.A
register A would have a value of
10101101
or 173d. The difference is that bit 7, on
the far left side, has been set to 1.
Then if you used the instruction
RES 3,A
register A would look like this:
10100101
Bit 3 has now become a zero, and register
A has a value of 165d.
Get the idea? SET makes sure that the
bit is 1; RES makes sure that the bit is 0.
That will not always change the value of
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the number; if you try to set a bit that is
already 1, or reset a bit that is already 0,
nothing will happen. However, if you do
a SET or RES, you will know for sure
what the bit will be.

What good is knowing that? Well, some-
times it is critical that a certain bit be 0 or
1. For example, when you use the ROM
subroutine CALL 16, the character whose
value is in register A will be printed on
the screen. However, that must be a num-
ber between (0 and 63 or 128 and 191 (the
only exception is the ENTER code, 118).
These numbers all have one thing in com-
mon: bit 6 is always zero. If bit 6is 1, the
system will crash. To keep that from
happening, you could use the instruction

RES 6,A
before you

CALL 16
Then you would know for sure that bit 6
is zero and that the CALL will not crash
the system.

BIT, SET, and RES can be used with
any bit of any of the regular-size registers:
A, B, C,D, E, H, or L. As usual, you can
also use register pair HL as a pointer to a
byte in memory with these instructions.

Shifting Gears

You can also move bits in a register.
That should not be a surprise. After all,
to the ZB0, a number is just a line of bits.
You can shift them down through a register
in one direction or the other with a shift
instruction. Or, if you like, you can run
the bits around in a circle with a rosate
instruction.

We have already encountered the shift
instruction in dividing and multiplying by
2. A shift left instruction (SLA) moves all
the bits to the left one position. For ex-
ample, suppose that register C holds 203.
In binary it looks like this:

11001011
After a “shift register C left” instruction
(SLA C) it would look like this:

10010110

Notice that all the bits moved one po-
sition to the left, and a zero was added on
the far right side at bit 0. The original bit
7, on the far left side, seems to have
disappeared. But it is not really gone. In
case you need that bit, the carry flag
keeps track of it. If the bit was 1, the
carry flag goes up; if the flag was 0, the
carry flag goes down. The process looks
something like this:

carry flag «— register =— 0

In short, a zero is pushed in on the
right side, and the left bit drops into the
carry flag, If the number is less than 128,
this instruction has the effect of multiplying
it by 2.

There are two “shift right” instructions
that can be used to divide a number by 2.
The first is the “shift right logical” (SRL).
It pushes a zero in on the far left at bit 7;
bit 0, on the right, drops into the carry
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flag, like this:
0 —= register — carry flag

There is also a “shift right arithmetic”
instruction (SRA). This one works a bit
differently: instead of pushing a zero into
bit 7, it just leaves it alone. However, it
also shifts everything down, and bit 0
once again drops into the carry flag. This
instruction is used because sometimes bit
7 is used as a “sign” bit. When that is the
case, it is important that bit 7 stay the
same when the number is shifted:

':;legisler —carry flag

The Circle Game

Now comes the interesting part: getting
the registers of the Z80 to go around in
circles. You can do this with one of the
four “rotate” instructions.

“Rotate left” (RL) works like this:

1) The carry flag is pushed into the
right side of the register at bit 0.

2) Everything moves over one bit.

3) Bit 7 drops into the carry flag.

It looks something like this:
carry flag -——— register «—— carry flag

“Rotate right” (RR) is just the oppo-
site:
carry flag — register — carry flag

As you can see, the bits actually do go
in a circle. If, e.g., you did nine RR H
instructions in a row, register H would

end up exactly as it had started. But it
does take 7 not 8, rotates, since the circle
includes the carry flag.

You can tighten up the circle by using
the “rotate left circular” (RLC) and “rotate
right circular” (RRC) instructions. These
instructions actually rotate just the eight
bits of the register in a circle. RLC moves
everything to the left, and bit 7 becomes
the new bit 0. RRC moves everything to
the right; bit 0 becomes the new bit 7. In
each case, the bit that gets bumped to the
opposite end is also copied into the carry
flag. If the bit is 1, the carry flag goes up;
if the bit is 0, the flag comes down,

Perhaps this all sounds interesting, but
pretty useless. Why would anyone want
to run the bits of a register in a circle?

Actually, these instructions are usually
used with register pairs to multiply or
divide by 2. For example, you can divide
a number in register pair BC by 2 with
these instructions:

SRLB
RRC

Here is what happens: the “shift right
logical” instruction shifts all the bits in
register B to the right, dividing it by 2. Bit
0, of course, gets pushed into the carry
flag. But we want that bit to become the
new bit 7 of register C. So the “rotate
right" instruction gets that bit from the
carry flag and pushes it into the left side

strong connections.
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And more!
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OH A will not change the value in register A,
but it guarantees that the carry

flag is down.

of register C, moving everything else to
the right and dividing it by 2. It looks
something like this:
0 — register B —carry flag
carry flag — register C —s carry flag
You can multiply register pair BC by 2
with this set of instructions:
SLAC
RLB
Once again, you can use these in-
structions with any of the regular 8-bit
registers, or by using register pair HL as a
pointer to a byte in memory.

Let’s Get Logical

We already know about the ADD and
SUB instructions, which let you add or
subtract a number with what is in register
A. Along with these “arithmetic” in-
structions, there are also three “logical”
instructions: AND, OR, and XOR.

Each of these instructions compares a
number with register A, one bit at a time,
The two values in bit 0 are compared,
and the result goes in bit 0 of register A.
Then the bit 1s are compared, the result
going into bit 1; then the bit 2s are com-

pared, and so on through bit 7. Exactly
what the result of each comparison is
depends on which logical instruction is
being used.

For example, when AND compares two
bits, the result is 1 only if both bits are 1.
If either bit is 0, the result is 0.

When OR compares two bits, the result
is 0 only if both bits are 0. If either is 1,
the result is 1.

XOR, sometimes called the “exclusive-
OR,"” is a little different. When XOR
compares two bits, if the bits are the
same, the result is 0; if the bits are different,
the result is 1.

A few examples will show how these
operations work.

AND is often used to find out whether
a particular bit is 1 or (. For example,

register A: 10010100
AND 00000100
result: 00000100
You can use the AND instruction, then a
jump depending on whether bit 2 is one:
AND 4
JR NZ, branch
However, you can do the same thing with

a BIT instruction:
BIT 2,A
JR NZ, branch
AND can also be used to make sure a
particular bit is zero. For example,
register A: 10010010
AND 11111101
result: 10010000
You can usually do the same thing with
an RES instruction.

OR can be used to make sure a particular
bit is 1. For example:

register A: 10010010

OR 00000100

result: 10010110
Of course, you can get the same result
with a SET instruction.

XOR is really the only one of these
three instructions that does something
unique: it can “flip” a bit. For example,

register A: 10010010

XOR 10000000

result 1: 00010010

XOR 10000000

result 2: 10010010
Notice how bit 7 has been reset in result
1, then set again in result 2. To do this
using SET and RES instructions you would
have to do something like Figure 1.

There is one other thing you should
know about the logical instructions: no
matter what the result is, they always
bring down the carry flag. Whenever you
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need to make sure the carry flag is down,
you can use an instruction such as:

OR A
It will not change the value in register A
(can you figure out why?); it just guarantees
that the carry flag is down.

Flashdance

A few months back, we put together a
program that reversed everything on the
screen, To demonstrate how the XOR
instruction can be used, this time we will
make the screen “flash” by switching what
is on the screen from regular characters
to reversed characters and then back again.
The routine also demonstrates how you
can put a “pause” in your machine code
programs—just as you can in Basic.

The program is in Figure 2. Since it is
such a short, simple routine, there are no
- machine code variables. Register C keeps
track of how many times the screen has
been reversed. It starts at 2 and then
drops by 1 each time through. When it
reaches zero, the routine returns to
Basic.

The section from the line labeled “start”
down to “delay” is the routine that reverses
the screen. It checks each byte, beginning
at the start of the display file. If the byte
is a regular character, it is reversed using
the instruction

XOR 128
This “flips"” bit 7 of the character. (If bit 7
is a zero, it is a regular character; when
bit 7 is 1, the character is reversed.)

If the character is an ENTER (character
code 118), it is not XORed; instead, register
B is decremented. Register B starts out at
22; after all 22 lines on the screen have
been reversed, register B is 0, and the
reversing routine is finished.

Take a careful look at the section starting
at the line labeled “delay.”"” This is the
“pause” routine. Here is how it works: 60
times each second the computer sends a
picture to your TV screen, andf, every
time it does, it reduces by one the system
variable called FRAMES. However, the
top bit of this double-sized variable is
always kept as 1, so that FRAMES is
always a number between 32768 and
65535.

At “delay” we put FRAMES in register
pair HL, and put 15 in register pair DE.
Then we subtract DE from HL with the
instructions

OR A

SBC HL,DE
The SBC instruction (SuBtract with Carry)
will subtract DE from HL—but it will also
subtract one more from HL if the carry
flag is up. That can be useful sometimes,
but not here. We use OR A to make sure
the carry flag is down, so we know we will
get the correct answer to HL minus DE.

Next we SET bit 7 of register H. Now
HL holds the same number that FRAMES
will hold once it has sent 15 more pictures
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BIT 7,A
JR Z,skipl
RES 7,A
JR skip2
skipl: SET 7,A
skip2: ...

Figure 1.
stest the bit
sif it is 0O,

jif it is 1,

; jump to "skip2®
3if it is O,
;i (next instruction)

jump to "skipl"
make it O

make it 1

to the TV screen, i.e., in about 1/4 second.
We move that number to register pair
DE.

Finally, in the section labeled “loop”
the program compares the number in DE

to FRAMES again and again. It keeps
jumping back to “loop” until at last they
are the same; then it goes on to decrement
register C and either reverse the screen
again or return to Basic. You can use the
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OE 02 LD C,2 sreverse screen twice
06 16 START: LD B,22 22 lines
2A OC 40 LD HL, (D-FILE) jstart of display file
23 TOP: INC HL snext character
7E LD A, (HL) jget it
FE 7& CF 118 jis it an ENTER?
28 05 JR Z;1line 1if so, skip ahead
EE 80 X0OR 128 jreverse character
77 LD {HL),A jreplace the character
18 FS JR top jdo it again
05 LINE: DEC B inext line
20 F2 JR NZ,top j3if less than 22 lines
2A 34 40 DELAY: LD HL, (FRAMES) jcurrent FRAMES
11 OF 0O LD DE, 1S spause time
B7 XOR A jreset carry flag
ED 52 SEC HL,DE s HL=HL-DE
CBE FC SET 7,H jto match FRAMES
54 LD D,H 5 DE=HL
SD LD E,L
2A 34 40 LOOF: LD HL, (FRAMES) jcheck till they match
B7 XOR A
ED 52 SBC HL,DE
20 F8 JR NZ,loop
oD DEC C sfinished reversing?
20 D5 JR NZ,start jif not, jump
cs RET sotherwise, return
Figure 3. Figure 4.
First, RUN this program to reserve high memory. 10 LIST
The “flasher” program takes 46 bytes. 20 LET START=FEEK 14388+25&4FE
10 ERINT "HOW MANY BYTES?" ¥4 sl
20 INFUT A 0 LET A=USR START
30 LET RT=FEEK 1&4388+254%FEEK
146389 Otherwise, you will not be able to see the

40 LET RT=RT-A
S5O LET H=INT (RT/258&)
&0 LET L=RT-25&%H

70 POKE 14388,L

80 POKE 14389,H

90 NEW

Then enter and RUN this program to load the
“flasher” routine into high RAM:

1 REM OEO20&6162A0C40237EFETAL2
BOSEEBO771BFS0S20F22A34401 10F00R
7EDSZCBFCS45D2A3440B7EDSZ20FBODZ
0opscy

10 LET RSTART=146514

20 LET START=FPEEK 14TBB+254%FPE
EK 16389

30 LET A=0

40 LET H=PEEK (RSTART+2%A)-28

S0 IF H<O OR H*1S THEN STOP

&0 LET L=PEEK (RSTART+2%A+1)-2

70 IF L<0O OR L>15 THEN STOP
80 LET N=1&%¥H+L

?0 FOKE START+A,N

100 LET A=A+l

110 GOTO 40

“pause” routine with any machine code
program. Depending on what value you
load into DE, your program can pause as
little as 1/60 of a second or as long as 9
minutes. Since machine code works so
fast, sometimes that is a very good thing
to have.

Use the Basic programs in Figure 3 to
load the “flasher” routine into high memory,
then try it out with a short program such
as in Figure 4. It will work in as little as
1K RAM, but it does need the 8K ROM.

screen flash.

The Guided Tour

By now, if you have been following this
series of articles, you know something
about most of the instructions of the Z80
microprocessor. We have covered such
things as registers and flags, loading and
jumping, calls and compares. And until
now, I have explained what each machine
code instruction does and how it works as
we encountered it.

Now that you have a good grasp of
what machine code is, it is time to take
the next step: to explore the instructions
of the Z80 in detail. We will do that with
a little book that is packed with all sorts
of technical information: The Z80 CPU
Programmer's Reference Guide. You can
get a free copy of the book from Zilog,
the company that designed the Z80, by
writing to Zilog, 1315 Dell Avenue, Camp-
bell, CA 95008. Be sure to mark your
letter “Attn: Tech Publications™ and ask
for the guide by its full name.

The guide is filled with charts, diagrams,
and explanations, and —as we will see—a
few surprises as well.

More Registers?

The surprises start on page 2 of the
guide, with a diagram of the registers of
the Z80, Some of the registers look familiar,
In the “main register set” we can spot A,
B, C, D, E, H, and L, along with the flags

January/February 1984 © SYNC



register, register F, But you will notice
that, right next to that diagram, there is
another set of registers that looks just like
the first one—the “alternate register set.”

These registers are just exactly like the
first set. This is a “spare” set. Like a spare
tire, it can come in handy for a program-
mer, though usually you can get by without
it. When your program uses the “exchange
registers” instruction,

EXX
it is as if you have jacked up your Z80
processor, taken off registers B, C, D, E,
H, and L, and put on the spare registers.
To get the original registers back, you
just use another EXX instruction.

But it is not a good idea to use these
spare registers in your machine code pro-
grams. The Basic interpreter program in
your computer uses some of these registers
to keep track of what is going on in Basic.
Using the spare registers may crash the
computer or make your Basic programs
act very strangely.

You can also exchange register A and
the flags register with their spares. That
happens if you use the “exchange registers
A and F" instruction,

EX AFAF'
—but do not do it!

Why not? Because the Timex and Sin-
clair computers use the alternate register
A for putting things on your TV screen.

Sixty times every second when you are in
“slow™ mode, your ZX81 or TS1000 stops
what it is doing and goes to work sending
information to the TV. The TV will not
wait, so the computer does not have time
to check on register A, or do any other
kinds of “housekeeping.”

Do not use the alternate registers, or
the special-purpose registers [, R, IX, or
1Y, for any machine code routines on the
Sinclair and Timex computers. If you do,
you will probably crash the system. That
is right—you should not use any of the
new registers on page 2. That is why we
have not looked at them before. For pro-
gramming on the ZX80, ZX81, and TS1000,
they might as well not exist.

Hot Off the Grid

On pages 4 and 5 you will see some
familiar information in a new form. Page
4 contains a grid for instructions in the
“8-bit Load Group.” That means they are
load instructions that move numbers be-
tween regular-sized registers or single bytes
of memory. (Remember, the Z80 is called
an 8-bit processor because its regular
registers handle 8 bits at a time.)

You can use the grid to translate an
instruction into the numerical code that
the Z80 processor understands. Along the
top side of the “8-Bit Load Group" grid
are the names of “sources”—the registers

and places in memory that a number can
come from. Down the left side are the
possible “destinations”—places a number
can go. To use the grid, you simply choose
a load instruction—a source and a desti-
nation. Then find the place where the
column of the source and the row of the
destination meet. That is where you will
find the hexadecimal number that matches
your instruction.

For example, let’s try the instruction

LD AB
This loads the value in register B into
register A, Register B is the source; register
A is the destination. Follow the “B” column
down and the “A" column across, and
you will see that they meet at the number
78 (78 is in hex, or base 16.)

Now turn to the "Character Set” ap-
pendix in the back of your ZX81 or TS1000
manual. Look down the column headed
“Hex" until you find the number 78, You
will find that 78h corresponds to 120d —and,
just as expected, it also corresponds to
the machine code instruction LD A,B.

The appendix and the grid both contain
the same information. The appendix is
organized with the instructions in numerical
order; the guide, according to what each
instruction does. Each is handy to have,
though most people find it easier to use
the grid for translating instructions into
the numerical codes,
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Partial Pascal

Bring Tape Under Control

Partial Pascal makes tape easier and
maore convenient to use. The write state-
ment in your Partial Pascal program
stores output to tape in buffers in RAM.
When a buffer is full (or when your pro-
gram indicates it has no more data to
write), Partial Pascal asks what name
you want to give it and records a header,
the name you specify and the data from
the buffer, releasing it to be refilled with
more data from your program.

Any Partial Pascal program can read
data written to tape by the editor or any
other Partial Pascal program. When your

rogram has to read data from a tape file,
g‘nrtinl Pascal asks you for the name you
gave the data when it was recorded. Par-
tial Pascal finds the data with the name
you've asked for, reads it onto a buffer
and provides it to vour program from the
buffer.

Partial Pascal is not fussy at all about
ositioning the tape for input. Anywhere
efore the header of the file to be read in

will do, including in the middle of earlier
recordin%s. Partial Pascal keeps you in-
formed of what it's reading. If it comes to
a header with a name other than the one
you've asked for, Partial Pascal shows
you the name it has found and continues
searching the tape.

The Partial Pascal programming
package includes full-screen editor, co-
resident compiler, run-time interpreter,
utility library, example programs and
user manual. 16K RAM required. $30
postpaid from

_ Semper Software
1569 Brittany Court Wheaton, IL 60187

Sell Your
T/S Software

Turn vour programs into profits with this
specialized guide from Soffmark Associates:
*“HOW TO MARKET YOUR TIMEX-SINCLAIR
SOFTWARE". Whether you want to collect
royalties from a publisher or market your
programs by mail, this in-depth guide gives
you step-by-step info, including:

* what programs sell now & what looks good
for the future

* how to design software that sells

® how to reach your best potential customers

® ways Lo advertise inexpensively (learn
about great free ad opporiunities)

o the single most fmportant tool in selling
your software (few beginning programmers
know about it)

* how to increase rovalties, apply for
copyright, package, price & distribute
programs, and more.

Over 1 million potential customers for buyers

of this guide! Send $14.95" oday to:

SOFTMARK ASSOC., Dept. 5Y1,

210 Fifth Ave., New York, NY, 10010,

*Please send money order, VISA or M.C.
(e, card no. & expiry dale).
Dealer enguiries wefcome,

Try using the grid to find the numerical
codes (in hexadecimal) for these in-
structions.

LD C,(HL) 4E
LDEA4 1E 04
LD (18418),A 32F247

You will notice that the grid only gives
you the first part of the instruction. As
usual, you still have to translate the rest
of the instruction into the appropriate
numbers, whether decimal or hexadecimal,
for the second or third byte of the in-
struction.

Everyt You Ever Wanted
to ;(rsohﬁbaut...

Page 5 has, in compact form, a tre-
mendous amount of information about
each 8-bit load instruction.

For example, the first line tells us all
about loading information from one register
into another. (The small "r" means any
one of the regular registers. Look down
at the bottom of the page under “Notes"
and you will find a note that tells you just
that.)

What does it say about the instruction?
First, it shows us exactly what happens
when the ZB80 processor performs the
instruction. The arrow shows you where
the number moves—to the first register
(the destination) from the second register
(the source). This simple system for indi-
cating what happens can be very useful,
especially if you are exploring an instruction
that you have never used before.

Next, it shows what happens to the
flags when the Z80 performs the instruction.
Some instructions will always raise, or
set, a particular flag; others will always
lower, or reset, the flag. Some instructions
will affect a flag depending on the result
of the instruction.

In this case, none of the 8-bit load
instructions affects any of the flags. That
is what the black dot under each column
means—that the flag is not affected. The
note on “Flag Notation™ at the bottom of
the page shows the effect on the flag:

. = Not affected

1 = Always raised (or set)

0 = Always lowered (or reset)

0 = Effect depends on the
result of the instruction.

Some of the flags are really useful only
for specialized, complicated tasks, but three
of them can be very handy. We already
know about the zero flag and the carry
flag. Information about them is in the
columns headed with the letters Z and C.
The zero flag is usually raised (or set— the
words mean the same thing) when an
addition or other operation results in a 0.
The carry flag is raised when the result is
greater than 255, or less than 0. However,
some instructions will affect these flags in
ways you might not expect. Do not try to
guess —always check the chart to be sure
of how flags are affected.
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When you translate an instruction into numerical
code, the “No. of bytes” column reminds you of
how many extra bytes are required.

One other useful flag is the sign flag. If
the result is greater than 127, i.e., if bit 7
is one instead of zero, the S flag will often
be set. (Remember, bit 7 is sometimes
used as a “sign” bit; that is where the
name of the flag comes from.)

Like most Z80 manuals, the guide uses
the words “set” and “reset” rather than
“raised” and “lowered” for flags. These
are jargon words, but they are the jargon
the guide uses. So to avoid confusion, we
will use them too. Just remember: “set”
means the flag is up; “reset” means the
flag is down.

One other column in this chart can be
very useful: the column headed “No. of
bytes.” This column reminds you of exactly
how many bytes long each type of in-
struction should be. When you translate
an instruction into numerical code, that
can be a big help. It may keep you from
forgetting how many extra bytes some
instructions require.

Once over Lightly
Pages 6 and 7 give the same information
for load instructions for the register pairs

and double-sized registers—the “16-Bit
Load Group."”

Pages 8 and 9 cover the exchange,
transfer, and search groups. Though there
is no space to explain these instructions
in detail right now, you might want to
take the time to look at the “symbolic
operation” column. You may be able to
figure out what each of these instructions
does just from the grids and charts, now
that you know how to read them.

Page 10 covers 8-bit addition and sub-
traction and the logical instructions. Page
11 includes some general arithmetic in-
structions such as NEG, along with a few
special control instructions. In general,
you should not use the “Miscellaneous
CPU Control” instructions on your Sinclair
or Timex computer; most of them stand a
good chance of crashing the system.

Then the guide continues through the
rest of the instructions: 16-bit arithmetic;
jump; rotate and shift; test, set, and reset;
call; and so on. The “input” and “output”
instructions are really only useful if you
are a hardware designer; the same is true
of the information about the “interrupt

structure” of the Z80.

At the very back of the guide is a very
technical section—all about three special
chips that are often used with the Z80
processor. If you have some background
in digital circuit design, you may find this
section interesting and useful. If not, do
not worry. You do not need to know
anything about the PIO, CTC, or §10 to
program your ZX80, ZX81, or TS1000.

Coming Attractions

Next time, we will return to some really
practical machine code programming: we
will look at a way to draw circles on your
screen. Maybe you think it takes the SIN
and COS functions in Basic to draw a
circle, but, as we will see, you can do it
better and faster with a simple algorithm
that draws a circle four times as fast as
SIN and COS—and that is still in Basic.
In machine code, it is really fast.

If you have comments or questions about
machine code programming, or something
is not quite clear, let me hear from you.
Be sure to send along a stamped, self-
addressed envelope if you need areply. "y

3-Color Keyboard Symbols
with Instructions for
Keyboard Conversion

We supply you with a complete guide
for adapting acheap, full-size surplus
keyboard to use with your TS1000/ZX81 Computer, in-
cluding "Extra Key" shifted functions and:

Illustrations, diagrams, and. step-by-step Instruc-

tions.

Schematic of Computer,

MULE'S popular plastic overlays with color-coded
symbels to crown your converted keyboard.

il

*1 have mounted your symbol et on my new keyboard end I
I. M. - Randolph, MA

The writing ls simply
What you have is much better than any articles
W.M. - Camden, 5C
".ialooke great, you've got & fantastie product there."
R.J. - Cyprass, CA

"«s.Ploased with the excellent quality of the product.”
M.B - Quebec, Canada

"You've got me all enthusiastic sbout extending by key-

A:P. - New Zealand

“That is a wealth of information you include with the

0-J- - Stockton, CA

cin't compliment you enough.™

"Very pleaszed with your product.
superb.
published on the subject.”

board further.”

symbol set."

Name

Auw

Business/Professional Applications

geared ro professional & business opplica-
tions for Timex/Sinclair users. Six rimes
yearly Busyness presents Fearure arficles,
New Producrs Informarion, Resource Lisr-
ings . .

Enclosed is my check for $12.00 ro cover a one year
subscriprion. Malee check payable ro Busyness

yn®’

for Timex/Sinclair users.

Busyness is rhe only publicarion

. and more

Address

MULE Electronics
444 Lincoln Bivd., Dept. 3104

Vanice, California S02891
California residents add 6.5% tax. Mone

CIRCLE 33 ON READER SERVICE CARD
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Ciry & 5Srare

Zip

$1295

-back guarantee .

Busyness

P.O. Box 421773

5.F. . CA 94101

CIRCLE 9 ON READER SERVICE CARD



Search and Replace Routines

Jon Passler

The routines in Figure | and Figure 2
are designed to search through a pro-
gram and replace all occurrences of one
character or keyword with another
(keywords are represented with one
byte, too). The routines can all be en-
tered directly from the keyboard into a 1
REM line.

All characters and most keywords can
be accessed directly by pressing the cor-
rect key or combination of keys except
the keywords printed above the key out-
lines. To enter these, first enter the
keyword THEN, followed by the desired
keyword. Then backtrack with shift 5,
hit DELETE to erase THEN, press shift
8, and continue. Figure 1 is a print-out
of each routine, while Figure 2 has the
assembly, along with the characters used
for each instruction.

Figure 1.
UERSION I, ROUTINE R

1 REM SERENDYY o7lC=YAls 9B 78
CE777, SCROLL TRN

2 LET RAs=""

2 LET B=L

Two versions of the routines are
given; version I is for replacing any
character, such as the letter A or
keyword PRINT with another letter or
keyword. Version II is for replacing only
string variable names. Version I will do
this too, but version II will not replace
numeric variable identifiers with the
same letter as the string variable
identifier.

Three routine variations—A, B, and
C—are included for each version. The A
routines are for one-time type use. The
character to be replaced (marked with a
single asterisk in the Figure 2 assembly),
and its replacement (double asterisk),
have to be entered manually, either by
editing line 1 or POK Eing (addresses are
given in the footnotes).

Jon T. Passler, 344 Cabot St., Beverly, MA 01915,
64

SGarch your program and replace all
occurrences of one character or
keyword with another.

Figure 2.
version 1
routine @ routing B routing [
LD HL, 16%42 S. inv 2, FND T L0 ML, 16957 %, ine H, BND LD HL, IeS48 =, inv B, FHNO
LD A,5% Yo W " ..
aADD /A, 6 Ggra 3 . &
ING WL 7 2 *
EF- (HLY inw Y & &
JHEI, 49 Cy, gra b - "
LD &, 0 ¥, A : :
CP aHL Y Ly ¥ = &
JENE, 411 4, anw ¥ . ¥
LD WL}, ®® g, B s iBame an Routine A : Gams as Poubine &l
Jf, +7 + Bra E - .
INE ML 7 - "
CF OHL S inw ¥ 2 %
RT, +5 C. gra S . .
THE HL r - ™
PHE HL 7 : :
TNC ML 7 " a
AR, =25 f+ SCROLL . .
RET Tan patl N - (16530) U an D SLD A, (165300 U, inv 3, FND
I PRINT SLD PTERIE A M. thv 8, FND
* Character to be | (A %, RAND =RET Tok
replaced (16525) = i AMD %
** Replacement character : ,E G BN
{ 16530 L Téb L
version [1
coutine B . routine B ., coutine C
LD WL, 16549 S, inv 9, BND . LD Wi, 16565 5. inw 0, RND 2 LD HL,16%%% =, inv F, RN
LD AVST ¥, ¥ L -
ALD &,4 gra 3 ¥ »
INC H + 2 :
P (ML) inw ¥ . M
JRT, +16 C. { E )
LD A, o Y. A . "
CF ML) P ¥ . "
JRNT, #18 4, > : :
INC WL ' 14 "
L0 A% i, ® o (Hank s Routine ) * (Gaee &% Raitine A
P CHL b P : :
DEC ML F . »
JENT, 11 4, gra 8 . L
LD dHLE, wE o B . hs
IR +5 fa gra T . -
INE M r ) . -
CF (ML inw ¥ % 3
TRT, +5 . gra S " .
ThC i 1 ¥ &
T L : :
1N L ! . .
Im, =3P +« GTEFR . -
RET TN 1 LD A, C1ERIT) Uy Ve i, RND 5 LD A, i 1653 U iav i RN
[ - o PURH aF FRINT o LD, L1AETN) ] 8, KD
* String variable leter *Lb A, (1687 Uy tnv S, BND * BET f
1o be replaced (16525) 2D C1ASTY), 0 Ha iriv 1. RHD o
. ¥ BF
** Replacement letter M ':-'r e o " T G o .
(16537) . BET Tish :
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DRUGS & BUGS

An Antibiotic Selection Program

For Physicians On Tape

TIMEX-SINCLAIR 16K

Emay @ [Fun @

Send name and address with §39.00 to
William D. Loeser, M.D.

1871 Coronado Ave.

Youngstown, Ohio 44504

QUALITY ZX-TS SOFTWARE
BLACKJACK {The game of 21) (18K)
Enjoy this exciting gamal Up to 8 players may
play. All hands simultaneously displayed. Las
Vagas rules apply, with computer holding all
bats| Allowas splitting pairs, doubling down &
insurance. Great for testing your sirategy.

HOUSEMOLD BOOKKEEPER (Monu driven)(16K)
Provides quartarly graphic display of your bill
status, with bills due search by desired date.
Summuaries of sxpenses paid. averages, &
expenss as % of incoms. Printer option
included,

CALENDAR PLAMNER (Menu driven) (18K)
Scratchpad calendar. Up to 200 personal
events may be filed. Add or delete anytime.
Files stay in order of dete! 12 search modes
display sppointments, suto mant., Honey
Do's, jobs, stc. Also allows viewing desired
week, momnth, or year.
$9.95 each includes postage (Ca. res. add
Sales Tax)

. For Fran Brochars Send SASE +

I.LM.3. ENTERPRISES
X
Lancaster, Ca. 83530

COMPARE OUR IDEA
- A SYSTEM -
TO ANYBODY ELSE’S!!

TS 1000 COMPUTER with full-size
Keyboard with numeric pad; auto-an-
swer modern, 64K memory, Gorilla
monitor, 80 column (optional 132-col-
umn) printer, 320-K disk drive system
with Centronics printer interface, surge
protector, and computer desk.

$1200.0411

Ask about our 700 megabyte optical
disk. It will plug into any RS232 port.
(Used on “Dragonslayer”)
Write or call us for our complete line of
Timex software and hardware.

White Lightning

Route 4 Box 2240

Lufkin, TX 75801

(409) 632-3757
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The B routine will flip-flop two
characters each time it is run, without
requiring any editing. If you want a rou-
tine to change all PRINTs to LPRINTS,
and vice-versa, then routine B (version I)
is best for this application.

The C routines keep track of the last
character changed fo, but the replace-
ment character must be entered man-
ually by editing, or by POKEing. If you
want to interchange AS$, BS, and C§ in
your program (for differently formatted
files, for instance), then add a Basic rou-
tine that will let you pick one and will
POKE its code into address 16537 (for
version II). When routine C is run, it
will change whatever string variable is
presently used to the one specified. If
you use numeric variables A, B, and C
to hold the format limits, you can use
routine C, version I, to change string
and numeric identifiers simultaneously.

I will run through version I quickly
(version II is basically the same, except
as noted). Enter 1 REM from version I,
routine A—use Figure 2 and check
yourself with Figure 1. Enter lines 2 and
3 as well.

All routines are run by entering
RAND USR 16514 in the immediate
mode (without a line number). Do this,
and the AS in line 2 and A in line 3
should now read B$ and B. Edit line 1
and change it to routine B (also change
lines 2 and 3 back to AS and A). Try
running routine B several times, stop-
ping with AS and A. Now edit line 1 and
enter routine C, and run it. Note that
now both 16525 and 16530 hold the let-
ter B. If routine C is run again, it will
not change any characters. Enter POKE
16530, CODE “C” and run routine C
again. Now enter LET LS$-“E” and
POKE 16530, CODE L%, and run the
routine once more. Version II is the
same as version I, except the replace-
ment character is held at address 16537
instead of 16530. '

15 100C/ 16K

151500

A HI-RES WITHOUT HARDWARE GAME
--THE DEFINITIVE INVADERS GAME
FOR YOUR STANDARD 16K COMPUTER

--ENJOY HI-RES IMAGES WITH
PLENTY OF ARCADE FUN & ACTION

FOR CASSETTE SEND 19.95 u$ TO:

XOR P.0, BOX 445, STRATFORD;
ONTARIO, CANADA NSA 613

IF ONLY YOUR
COMPUTER COULD TALK...
ZXTALKER Z}(PANDER-

*NEW LOW
PRicE

- |~
e

* Batw Bosrd
ey 1180
408140910
far dams

03/24/83 LT
10:57:16 A-D
REALTIME CLOCK
- HouRs CONVERTER
:::gg;:; =RAMALOG CHANNELS
TH =286 LEVELS
-w.v SEXCELLENT FOR
& YEAR THERMOMETER
« BANE BOARD S1450 70U CAM ALED
= B30 84 AAT CONKRECT ATARI TYPE
.12;;?!“‘54« FADDLES
T, = = = =

=" USER FRIENDLY RESERRCH ==

478 W Hamilton Ave. Suite 154
c"'“'“’z‘.'ul..ﬁ-',' !-Lnnfunn!\.nm mﬂSDDE
CAiDn Bh FOR FORTASE EXTRA ST

“Beats the heck out of bridge, doesn 't it?"”

COMMODORE

1983 TAX
RETURN HELPER

Fast and easy
income tax preparation.

# Form 1040 and Schedules A B.C,D.E

« Enter and modily data on a screen copy
ol the lorm

« Works like a spreadshesl - all the lines
alfected by a change are instantly up-
datad

* Form 1040 and Schedule A are
automatically corelated
= Price is lax deductible.
Cassette: VIC 20 (16K RAM) or CB4 $23
TIMEX 1000 (16K RAM) 514

TIMEX 2088 $18
iAdd $1.50 shipping & handling). Chack,
MO or credil card.

KSOFT CO.
845 WELLNER RD

NAPERVILLE, Il 60540 |a
{312) 9611250

Dealer inguiries welcome




DATA ACGUISITION &
CONTROL SYSTEM
FOR THE ZX81/TSi000

"REPORT GENERATOR®®
CENTRONICS PARALELLE PRINTER INTERFACE
Supports LPRINT, LLIST, & COPY Keys
REAL TIME CLOCK CALEWNDAR CHIF
Battery bDackup DY/MO/YR HR/MN/SC
* ANALOG TO DIGITAL CONVERTER
8 Channel @8 Bit ©-5 Volt Inputs
100 Microsecond Conversion Time
DIGITAL INPUTS - § TTL Compatible
Monitor Switches, Contacts, etc.
DIGITAL OUTPUTS - B TTL Compatible
Control Rolays, Motors, etc.
FEATURES
Bus connecter for other accessorios
Reaident EPROM Containing Software
for all on-board devices.
User's Manual with Applications

w

*REPORT GENERATOR™ A&T. 589.95
For furthar information or
[<+] ‘pld:l an order contacts:

ENER-Z COMPANY
P.O, BOX B3B
FORT WASHINGTON,PA

215-757-02849 120349

For Home or Business
WHAT...WHEN.. . HOW...

LEARN HOW
TO USE A
COMPUTER

Train al home in spare time! No
pravious experience needed! Now
you can learn it all! Com-
puter programming...compu-
ter applications...computar
games...averything you ever
wanted to know about com-
puter operations! Write your
OWn Computer programs or
use hundreds of programs
already available...budget-
ing, real estale, bookkeep-
Ing, expenses, investments,
interast, taxes, shopping
lists, vacation planning,
addresses, phone num-
bers, routing ...even
. foreign languages and
= ! graphics.
You'll know whal really happens when you have a com-
puter problem with a bank, store, loan company, oil
company, utllity or anyone else. You'll be abla to talk
thelr language...undarstand why and how things hap-
pén...1o be able to take the olfensive when you're the
victim of a computer.arror. Experis axplain averything
in easy-lo-understand language with siep-by-step
directions,
*TIMEX COMPUTER INCLUDED WITH
s YOUR TRAINING = Plugs into any TV

- *SEND FOR FREE FACTS!
I HERSS | COMPUTER TRAINING, oepi. 00000 1
| swee | Scranton, Pennsylvania 18515

Please rush me free facts and color bmchurel
| that tells how | can learn computer applicalions,
programming and operation at home in spare
time. No cosl. Mo obltgalion.l

I Weme =00 Age - I
| Addross =i
City/ State/ Zip — l

= I ——

Bubbles

Bill Russell

The weekly meeting of our Central PA
Timex/Sinclair Users Group was com-
ing up quickly, and I had promised a
demonstration of my new TS2068 com-
puter. I needed a special program fast to
show off some of its new features.

As I slipped the TS2068 from the box,
I wondered if it was free of defects and if
it would operate properly for the demon-
stration. With little time for testing, it
occurred to me that the demonstration
program could also serve as a test for the
proper operation of at least some of the
features of the computer. I hooked it up
and switched it on. Everything seemed
to work fine, so far. Thumbing through
the manual, I made notes for my
program.

The completed program “Bubbles” is
found in Listing 1. The screen display in
Figure 1 shows a typical printout. The
desired results were achieved: a program
for the TS2068 that is short and simple,
that provides some degree of testing for
proper operation, and that demonstrates
several of the new features of the
TS2068. (And, yes, the computer has
performed flawlessly since it was first
switched on.)

What does the program do? It gen-
erates circles of random size placed ran-
domly about the TV screen. Screen
border color is changed randomly each
time a circle is drawn. All the while, ran-
dom musical notes of random duration
are produced. At randoem times, the
screen clears and a new pattern of circles
is created. The total effect is arresting
and is guaranteed to draw smiles.

“Bubbles” demonstrates some fea-
tures that are not found on the TS1000,

Bill Russell, RD 1, Box 539, Centre Hall, PA
16828,

such as the BEEP and CIRCLE com-
mands, sound, and high resolution
graphics. But this little program barely
scratches the surface of the sound,
graphic, and color capabilities of this
remarkable new computer. Books soon
to be released by the Timex Computer
Corporation and other sources, along
with articles in SYNC will describe in
depth how to use these more sophis-
ticated capabilities.

We found one more use for *Bub-
bles.” When displayed on a color TV in
the corner of, e.g., a space age living or
working area, it provides a kind of High
Tech Environmental Art, a moving, ab-
stract, tonal computer painting.

= BORCER RND3*7
18 LET x=RND2256

= 20 LET z =RNDz100

24 BEEF RND32.7.Z-45

25 IF z:=x OR z3=y DR T+4x»=255
QR Z+4>=178 THEN GO TO 1@

3@ CIRCLE x,y,z

35 IF z,50 AND z ¢6@ THEN CLS

40 GO TO 2
Line Notes:

2: Sets the screen border color.

10: Generates a value, z, for a circle
radius.

24: Generates a duration for the
BEEP commands and uses the value of z
to select the pitch of the beep.

25: Checks to see if a circle centered at
x,y with radius z will fit within the limits
of the TV screen. If the circle fits, the
next line is executed. If the circle will
not fit, the program jumps back to line
10 to generate new circle coordinates
and radius.

30: Draws the circle.

35: Checks to see if the current value
for z falls between 50 and 60, If it does,
then the screen is cleared.

40: Returns to the beginning of th
program. n"]
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Watch Where You
Are GOINg sharon zardetto Aker

In many games you need to know if
something is already in the space where
you are about to print another character,
Whether you are firing a missile at a target,
having PacMan gobble dots, or checking
for a dead end in a maze, the method is
the same: calculate the new position for
your moving object, check that spot on
the screen before moving the character,
and continue the program according to
what is found in that spot. Regardless of
which ZX/TS computer you are using,
the theory is the same; the techniques,
however, are quite different.

Display Files

The display file is the portion of the
computer's memory that keeps track of
what is stored on the screen. The location
of the TS1000/1500 and ZX81 display file
depends on the length of your Basic pro-
gram. The address of the print position in
the display file is stored in addresses 16398-
16399. You can find this by:

PEEK 16398 +256*PEEK 16399)

On the TS2068 the display file has a
permanent address, but it is arranged in
such a manner that simply PEEKing it
will not do you any good. The SCREENS
command, however, is made especially
for checking the display:

SCREENS$(10,15)
will return the string that is in the tenth
row, fifteenth column. SCREENS does
have limitations: not all characters will
be “recognized.” However, the asterisk is
one that registers, so it will be used in our
game program.

A Game Application
Let's set up a simple “"Gobbler" game

Sharon Zardetto Aker, 20 Courtland Dr,, Sussex,
M1 (7461,
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to illustrate how to “look ahead” on the
screen.

Both programs begin in the same way:
20 asterisks are printed on the screen at
random positions and a “G", representing
the gobbler, is printed at the center. The
cursor control keys (unshifted) will move
the gobbler around; line 50 waits for a
key to be pressed.

The new gobbler position must be cal-
culated without changing the variables

Listing 1. Gobbler for the TS1000. _____

19 FDR A=1 TC 20
1S5 R=INT (RNDz22)
20 LET C=INT TRNDESQi
25 PRINT AT R.C;

s C5 e
* THEM GOTQ 5@
55 LET H$=INKEYS$
5@ LET Nﬂ-ﬂ+(l AND M$="56") -1
AND HM§="
65 LET NCnC+ti AND HME="8") -(1
HHD H!' -

RINT HT NG
?5 IF PEEK lPEEH 16398+256+PEE
K 16399) =23 THEN GOSUB 120
B@ PRINT AT R,C;"
8BS LET R=NR

a5 GOTO 45
i@@ FOR A=1i TO 1@

Listing 2. Gobbler for the TS2068.
10 FOR a=1 TO 29

20 LET r=INT (RND#22): LET c=I
NT (RND#32)
30 PRINT AT r,c:"%": MNEXT a

49 LET r=19: LET { =15
45 PRINT AT r,c:
S0 IF INKEYs=""
585 LET ms&=INKEYS

THEN GO TO S@

60 LET nrsr+(1 AND mg="6")-(1
AND m&E="7"1

BS LET nc c+(1 AND ms="3")-(1
AND mE="5"

7e PRIMT AT r,c;" *: IF SCREEN
$ inr,nc)="%" THEN BEEF .05,0

8@ LET r=nr LET ¢=nc: B0 TO 4

that store its current position because we
will need those coordinates to print a
space at the old position to give the illusion
of motion. Variables for the new row and
column are introduced at lines 60 and 65:
the new positions are calculated using the
logical AND instead of IFF-THENSs to make
the program shorter. The column number
increases if B is pressed, decreases if 5 is
pressed, and so on.

A Parting of the Ways

When we check what is printed in the
newly-calculated position, the two programs
lose their similarity.

For the TS1000, it is necessary (o move
the print position without actually printing
anything; this is done at line 70. Once the
print position is placed at the new spot,
we PEEK there. If the character code for
an asterisk (23) is found at the new position,
line 75 sends the program to a gobbling
subroutine which, by alternating FAST
and SLOW, makes the screen shake.

The TS2068 version is much simpler: if
the SCREENS of the new position is an
asterisk, a BEEP is sounded.

The programs differ in another respect.
On the TS2068, the gobbler is erased before
the check is made. This is simply because,
for the best effect, the gobbler should
disappear, the tone should sound, and the
gobbler reappear, in that order.

Once the gobbler has been erased (line
80 in Listing 1, line 70 in Listing 2), it is
reprinted in the new spot by changing the
regular row/column values to equal the
new row/column values and looping back
to line 45.

These programs are simply for demo-
stration purposes. They need a lot of work
to function as real games, e.g., some error
trapping to keep the row/column numbers
from reaching off-screen values.
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A ZX/TS Celebration in Boston

Dennis Krill

e
i i

On October 22, 1983, the Boston
Computer Society’s Sinclair-Timex User
Group celebrated their Second Anniver-
sary at the Boston Park Plaza Hotel.

And what a celebration it was, with
exhibits, seminars, and new Timex/
Sinclair product announcements! Group
Director Sue Mahoney and her stafl
{(Will Stackman, Jack Hodgson, Jeff
Parker, Beth Elliot, Bob Masters) or-
ganized what must be considered the
premier Timex/Sinclair event in the U.S.
Participants included: Timex officials;
Sinclair Ltd. representatives; vendors of
hardware, software, books and publica-
tions; and users. Exhibitors came from
San Francisco to London and Atlanta to
Toronto. Top that off with over 1000
visitors, and you can imagine the level of
excitement. Events ranging from ex-
hibitions to seminars overflowed the
meeting rooms.

Message from Sinclair Research Ltd.

Maggy Bruzelius, Executive Vice-
President, Sinclair Research Ltd., as-
sured attendees that, although Clive Sin-
clair has taken an interest in pock-
et-sized television (to be available in the
U.S. in early 1984) and the development
of an electric car, he is also maintaining
his desire to provide computers and
equipment at the lowest cost. She also
stated that the research division will
continue to investigate and evaluate
computer related possibilities and
applications.

U.S. Connection

A superb demonstration and dis-
cussion conducted by Dan Ross, Vice-
president, Timex Computer Corpora-

Dennis J. Krill, 10 Continental Courts, RD 4,
Bellefonte, PA 16823,
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Timex will make available both technical and
supportive information to vendors who
want to support the new machines

with hardware and software.

tion, created interest and excitement!

The audience was first treated to an
analog/digital “Timex" watch generated
and operated by the new Timex Sinclair
2068 color computer. The display on an
RGB driven monitor was clear, crisp,
and bright (the value of a monitor over a
common TV was obvious).

His next statements must be consid-
ered as among the most important assur-
ances offered by any computer manufac-
turer. Mr. Ross told the assemblage that
the Timex Corporation will be an
“open” company! That is, both technical
and supportive information will be made
available to those vendors who desire to
support the new machines with hard-
ware, software, and related peripherals.
This is definitely good news for vendors
and users alike. He emphasized that the
Timex Computer Corporation recog-
nizes the need for third party vendors in
order to be a success in the volatile per-
sonal computer industry. By providing
as much aid and information as possible,
users, vendors, and the corporation itself
will derive the maximum benefit possible.

New Products

While the Timex Sinclair 1500 (black
and white video with on-board 16K
RAM) is in reality an updated TS1000,
programs and upcoming peripherals are
going to be compatible. This is certainly
most important to those of us who have
invested in previous software and hard-

ware. It also means that all TS1000 users
will be able to keep pace with advancing
technology. Another important aspect of
such compatibility is that a 16K RAM
pack can be used with the TS1500 to
provide a 32K machine. The TS1500
will list at under $80.

A new hardware deviee, referred to as
the “T" dock, plugs into the RAM port
of either machine to allow the use of car-
tridge-based software. Thus, program
loading will be instantaneous. Again, the
technical aspects will be made available
to third party vendors.

And speaking of program loading, it
seems that Timex sympathizes with the
problems we have all experienced. Sit
down and get ready for this next new
product. Timex will make available
(probably as you read this) a Digital
Tape Recorder! The expected list price
will be under $50. I can't wait to give my
system the gift it needs.

For those who want a mass storage
device, the micro-drive is nearing com-
pletion. Details of its operation were not
available, but I can tell you that it will
be about the size of two stacked cassette
cases. The interface will plug into the
RAM port and will not add to the “wire
clutter” we now suffer.

Interest in a Modem is high. With a
target price of $100, the Timex-devel-
oped unit seems worth waiting for since
it will be available by mid-'84. It, too,
will operate on all Timex machines,
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For the Timex Sinclair 2068, an item
referred to by Mr. Ross as the Cha-
meleon is being investigated. Once
plugged in, the Chameleon will let Spec-
trum software run on the new Timex ma-
chine, thereby opening to users a large
amount of readily available software.

The TS2068 has Atari compatible joy-
stick ports on both sides of the keyboard.
While some may scoff at this capability
(and I, for one, do not care to see
computers used for “games”), the joy-
stick will provide easier operation of one
program in particular: VU-3D. Being
schooled in architecture with an interest
in graphics, I have been tracking CAD-
CAM development for the past 10 years.
In that time I have “played” with sys-
tems costing $50,000 to $120,000 (some-
one else’s, of coursel). With the TS2068
and VU-3D program, I can generate
similar graphics and investigations in my
own computer room for Y44, the cost!

Let me explain the display generated
by the computer and Mr. Ross. Using a
preproduction program, a 3-dimensional
outline of a glass was called to the
screen. Then it was rotated (the display
paused a fraction of a second between
movements) to the desired position. A
“remove hidden lines” routine was
called, and, before our eyes, all the lines
behind the front surface began to dis-
appear. Then a light source position was
defined and entered. When the shade
command was called, bright surfaces
and shadows appeared. The result was
impressive. Combining this program
with a graphics pad will provide any
user with an excellent system. Everyone
should have this program in his file, if
only to impress friends.

Mr. Ross’s final demonstration was a
Scrabble game with a 12,000 word
vocabulary. While the game has four-
player capability, it was more interesting
watching the computer play against it-
self. Although it is still in the planning
stages (de-bugging, licensing, etc.), my
wife and I eagerly await its release.

Judging from these presentations, the
future of the Timex Computer Corpora-
tion certainly looks bright. Providing
third party vendors with technical
information will broaden support for
Timex's computer line. With more peo-
ple producing, it appears to me that the
Timex computers (1000, 1500, 2068)
will continue to grow with advancing
technology.

Seminars and Workshops

There was information available for
anyone, from the beginner to the expert.

A gratifying demonstration was pre-
sented by Dr. Gregory Coffin, Director
Urban Schools Collaborative, North-
eastern University. Eight students and
their teacher, Judy Fields, from the

January/February 1984 © SYNG

Timilty Middle School used TS1500s to
demonstrate the teaching of computer
literacy. The students at first seemed
nervous and quite aware of the audience.
That changed, however, when they en-
tered their names to the screen. From
that point on they worked diligently and
quietly.

Brent Jeffries discussed applications |

of data storage and word processor
programs.

Bill Russell's discussion of the ins and
outs of starting your own cottage in-
dustry provided much-needed informa-
tion for prospective hardware and
software producers.

Bob Masters demonstrated the uses
and ramifications of FU-Calc and The
Organizer programs.

Joanna Grammon, a booking agent,
told of her application of data filing pro-
grams in conjunction with her work.

Dr. Sandra Hutchins' seminar on com-
puter literacy was directed at educators.

Paul McGarry presented interesting
biomedical instrumentation applications
using the TS51000.

Dr. Bill Corba discussed an integrated
curriculum package (K-12) based on the
TS1000.

Alger Salt demonstrated his uses of
the Votem and the Hunter board.

Dennis Krill gave an overview of
word processing programs, complete
with loading problems.

Rita Carr ran a program on an
TS2068 written by Bob Orrfelt. It dem-
onstrated the sound capabilities of the
machine by playing “Maple Leaf Rag.”

All day long the Boston Computer
Society Sinclair-Timex User Group pre-
sented exhibits including a history of
Sinclair and Timex computers, a ma-
chine language clinic, a chess exhibit and
tournament, and a demonstration of
how to write and play adventure games.

The vendors’ room was bristling with
activity one hour before the Celebration
began! On display were the latest soft-
ware, peripherals, books, publications,
and speech recognition systems. A robot
controlled from a TS1000 piqued the in-
terest of young and old alike. And a sur-
plus computer parts distributor was on
hand to provide the “tinkerers” with
food for thought.

From the amount of activity provided,
it is obvious that much information was
made available to those who attended.
But more importantly, everyone was
given the opportunity to meet and inter-
act with people who, prior to this event,
were only names or voices on the phone.

Sue Mahoney and her stafl not only

made the Second Anniversary of the '

Boston Computer Society Sinclair-
Timex Group a true “Celebration,” but
also demonstrated the overall value of
third party vendors and user groups. ™s

SERIOUS PROGRAMMERS

*MUST-HAVE" UTILITIES
For ZX-81 and T/S 1000 Computers

FILE*SYS  irast. nesiie, renasie $10
. Read/Write Cassette Data Tape Files
FILE*BASIC iinciuces FILE-SYS tenctions: g 15
_ Save/Merge/Ernsa BASIC Segments
FILE*VARS irequires FILE-8YS or -BASICI g 5
. Save/Restore Strings 4 Arrays
BASIC*OLAY (permtte 1us use of gax AAM) g 4
Ovorlay/Copy BASIC Segments
COPY*® owkcaian protectsd tapes) £10
_Copy Standard Gaasotte Tapes

HEXAS® (cenarates reiocatabie code) $10
_ Symbolic Hex Assembler - (n BASIC

LQ@C' iprovieas irue logic funclions $5
_AND, OR. XOR, NOR, NAND, NOT
- flimpis uasr Inerjace vis USH function

- Wall - gocumented vesr manusis
On lage cassstls m recalable maching Wrguage

Chech or MO delve's niw
SASE for imfo.

_.I_
SiAuWau

B Turning Mill Road, Lexington, MA 52170

Sveer Dara Save

« A powerful high speed  SAVE,
VERIFY, a LOAD system. Loaod a full
I6k. in 30sec. 48k in 80 sec

« SAVE, VERIFY, a LOAD data files in-
dependently of programs

«Programs a Dato Files maybe nomed a
lcoded by nome. SCAN will list the
names of programs or data files on fape

«Included is SPACE LEFT (in memory) &
RENUMBER routines. ALL in 3/4 k of
MSC. A demo program gives O user
transparent implementation of S.0D.5.

«5.0.5. Progrom comes with o superior
filter with earphone monitor jock a a
comprehensive manual

w Tac fesdback overlay --§ 3.95 aMam-
mindar quick referance cord “- § 4,50
» WORDSING -~
WS, Orders to

P HARGRAVE,
SITE ¥V, AR 4, NANAIMO, B.C., CAMADA, VOR 5x9

$i1250

THE ONE - THE ONLY

“THE BOX"’
New Innovation for TIMEX SINCLAIR users.

+Ebmiratms Save-Load Program troubles
+Saved B on Save-Losd Programs
«Stops ground leoos - Exsy VU METER MOWITOR
+Ranals pmris Ciisels Twich
*Exiy hook wp betesen Computor and recorder
[Pin phog cable included)
DOES MOT VOID TIMEX-SINCLAIR Warranty

Dimengions 3'' ¢ 2" x 4"
Send $26.95 Check or Money Order Te: SCOMID & SONS
T4 Montauk Hwy,, Bayport. NY 11705
M/C - VISA Call: [518) 4T2-1700 or (212) 2970976
COO - ADD 52 00 - Alow 4-5 wesk dalivery
N.Y.5 Res. add ale bx
90 DAY FUARANTEE
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Las Computadorag de_Costa Rica

Ken Berggren

Costa Rica has been described as an
island of sanity in tumultuous Central
America. With strife in Nicaragua and
civil war in El Salvador to the north and
the United States’ uneasy ally Panama to
the south, Costa Rica maintains stability
and close ties to the U.S. Although the
Costa Rican economy has taken a fall in
the past few years, it appears that even
that has stabilized. All in all, Costa Rica is
a delightful place to visit and a nice place
to live, too.

I came to Costa Rica a little over a year
ago to teach science at Colegio Metodista
(Methodist High School), This year I be-
gan giving classes in computer program-
ming as well. I use the Sinclair simply
because it is cheap. The economy is on
an even keel, but it is still not moving
very fast,

Even though the Sinclair is cheap, it is
an excellent tool for teaching Basic pro-
gramming and about computers in gen-
eral. The graphics are not too impressive,
but they make up for that by being easy
to use. SLOW is very slow but for learning
that can be a boon. The students can
almost watch each step being performed
on the screen instead of instantly seeing
the final result. One of my students who
has had some experience with other com-
puters thinks that the Sinclair is much
better because you do not have to type
out P-R-I-N-T, All of the commands are
already written for you.

The one serious problem with the Sin-
clair, RAM pack crashes, worried me a
great deal as [ was planning the course.
But the RAMSstrap solved the problem. I
have not had a RAM pack crash while
using the RAMstrap.

Ken Berggren, ¢/o Colegio Metodista, Apdo. 931,
San Jose, Costa Rica.
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SLOW is a boon for learning; students can
almost watch each step as it is

performed on the screen.

I start the course with simple graphics
using the PRINT AT and PLOT com-
mands. Then I introduce variables and
how the computer does arithmetic. Most
of my studentss are eighth graders so I
only mention the more advanced mathe-
matical functions. I do not spend the time
to explain them at that level. Next, I
present the IF statement. Among other
things, the students use it to build some
simple controlled loops. Later, the FOR-
NEXT loop is presented as a shortcut to
do the same thing. I also give them strings,
arrays, subroutines, etc.

My method comes straight from the
“How to Solve It" series in Creative Com-
puting magazine. 1 find that it is very
effective. At the begining of the class I
explain some new command or technique.
Then I present a problem for the students
to solve using what they have just been
given. After that, I am there to answer
their questions and help them if they get
stuck.

A typical “help” session goes like this:

“Mr, Berggren, this computer is stupid!
Look at what it is doing!™

“It’s only doing exactly what you told it
to do. Let’s look at the program step by
step.”
And after a few minutes they will say,
“Oh, of course, I forgot to tell him to do
that.”

I have not mentioned that English is
the second language of most of my stu-
dents. That causes no real problems. Still,

it is interesting to explain the NEW com-
mand, have them watch its effect, and
then see in their notes, “NEW—para
borrar todo” (to erase everything). Al-
though the class is in English, I encourage
them to use whatever is easier for themin
their notes.

Besides my computer classes, [ am also
Vice-President of the Computer Club of
Costa Rica. (The title sounds more im-
pressive than it is). Most of the members
have Sinclairs; again because they are
cheap. However, there are more expen-
sive computers represented, too. In the
club meetings we share information about
computers, hardware, software, books,
etc... The club has just begun a project to
build a Sinclair controlled weather sta-
tion. Our present goal is to gather and
process data on temperature, humidity,
and barometric pressure. Later we could
add wind speed and direction if we want
it.

I have limited this discussion to the
Sinclair computers because they are what
I am familiar with and what this magazine
is about. However, the big boys like MAI,
IBM, Wang, and others are active here in
Costa Rica as well. If Costa Rica is typical
at all, then computer technology is
moving rapidly into the third world coun-
tries as well as the first. But I would like
to thank Clive Sinclair and his company
for making such a neat little package and
for putting it at a price that even the
economically strapped can afford. "
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Highway Robbery

Sheldon Maloff

Highway Robbery is a fast-paced ma-
chine code driving game specifically de-
signed to fit into a basic 1K machine.
With no modifications it can also be run
on-2K and greater.

Loading the Machine Code

Entering the program will be done in
a series of six steps, and, if you are a
good typist, possibly only three steps.
Follow the instructions exactly and do
not do anything that is not mentioned,
especially LISTing. LISTing a program
when you are not supposed to could be
hazardous. SAVE frequently.

Step 1

Type in Listing 2, the hex loader.
There are 294 X's in line 10 so it is best

Listing 1. The hex codes.

HEX CODES FOR "HIGHUARY ROBBERY'™

B &@ AD AE RAC AD BC A&
BE B8 BAY B4 A7 RAY? AR BY?
BE 80 8D £ &8 E@ EBEa 82
B3 80 8@ 8@ B> SC 9SC 9C
8 @@ 20 ed @@ @0 o8 3R
34 402 32 RAB 40 @8 98 3E
ea DY 07 1@ FC @1 2@ a8
ED EA aC 40 13 =1 82 49
ED B2 1B ED S3 RS 48 2A
ac 4@ 131 Q@4 23 18 I2 A2
4@ 3E B4 32 A4 4@ 3IE 08
48 RS 40 23 23 E5 D1 23
21 iF @22 ED B@ EB 36 80
EB 20 2@ F@ 2R R2 42 7TE
33 A7 42 38 92 JIA A8 49
4d4F CB 27 CB =27 a7 CB =27
ch =27 82 81 C& @D BF 2
AB 4@ BE @B AF G& @& CbB
13 17 91 D@ o3 81 i@ F7
3C 2R/ AS 49 11 =1 @@ 19
3b 2@ FC 23A 34 40 CB 6&F
3E 88 2B B2 C& 5 77 21
eF FF 12 FE @D> 20 FB 3R
A7 4@ FE &8 88 12 FE 8D
2@ =20 =R A5 4@ IS4 TFE FE
A6 2@ 234 36 89C 3B 18 FS
QE 85 R A= 48 ES D1 36
i2 e85 o5 i3 =8 71 EBF 71
g 3% £5 2 2 ip £F 4
21 0@ BA AR 40 DB 8@ OA
25 4@ FE FD 28 @7 FE BF
28 i4 C3 DB 48 3A A4 42
FE @8 aB F& 19 =3 A2 49
3C 32 A4 40 1B EC 34 A4
A@ 20 28 E& 2@ A4 42 ED
B2 22 R 40 i EB

§
D
r
L ]
7]
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o
[+ ]
-

Sheldon Maloff. 102-432 Huntsville Cres,, N.W,,
Culgary, Alberta, Canada T2K 5EI.
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With a bird's eye view of an 8-lane highway
your Greater-Than-Mobile is cruising to
scoop up dollars from the road.

Listing 2. The hex loader.

XX X
3 0N 300 0 0 K N KN NN KR KKK KKK K
0 D0 2 2 X XK

A%
50 PORE A, ICODE AS-Z8) +15+CODE
si2) -8
£@ PRINT A; "™ “iAs
78 NEX

to use the FAST mode. RUN the pro-
gram and in response to each " at the
bottom of the screen type in a hex code
from Listing 1. Type the codes off the
list from left to right and top to bottom
line-by-line. When typing the hex codes
proceed slowly! Beware of 8's and B's
which look a lot alike.

Should you enter a code incorrectly
press ENTER, instead of typing the next
code in the list, and the program will
stop with 3/50. In the immediate mode
type

LET A=A-1
Then type

GOTO 40
to restart the program and give you an-
other chance to enter the code. When
the code has been entered, it will be
scrolled off the top of the screen, so you
may not see it, but it has been changed.
Continue entering the rest of the hex
codes.

When all the codes have been entered
and the program has finished with re-
port 0/70, make several SAVEs of the
program. In case something should go

wrong in upcoming steps you will not
have to re-enter the codes. Do not list the
program.

Step 2

Without deleting the current listing,
type in Listing 3, which will overwrite
the previous program. RUN the pro-
gram. The program is finished with re-
port 0/70. If the number at the top of
the screen is exactly the same as the TO-
TAL noted at the bottom of Listing 1,

Listing 3. Validity check.

20 POKE 16S510.0@
LET T=0

4@ FOR A=18514 TO 1&827
=@ LET T=T+PEEK R
HEXT

2]
7@ PRINT T

proceed to Step 3. If not, you made a
mistake in entering the hex codes and
should proceed to Step 4.

Step 3

Without deleting Listing 3, type in
Listing 4. Now delete Listing 3. (The rea-

Listing 4. The Basic program.

1 RAND USSR 18553
2 CLS
3 GOTO 1

son for this is that if line 20 is deleted
without Listing 3 present, line 0 will at-
tempt to list. In a 1K machine there is
not enough room on the screen for the
line to appear and the program will
crash.) Make several SAVEs of the pro-
gram. After this is done, the game is
ready to be RUN. Use SLOW mode.
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Good reasons why you should
subscribe to Creative Computing.

It’s the Number One magazine
of computer applications and software!

There's one place you can always be sure of
learning more about microcomputer software
and applications: Creative Computing.

Every month Creative Computing provides
you with a continuing education on everything
related to microcomputers and computer
equipment. Useful articles, “how to" tutorials,
exciting new applications, games and “no
holds barred" reviews of the latest software
and equipment make up a major parl of
Creative Computing's editorial content.

We give you probing features on program-
ming breakthroughs and important news. Plus
in-depth articles on elementary, intermediate
and advanced software and applications
topics—to help you develop your knowledge
and skills, save hundreds (perhaps thousands)
of dollars in unneeded software, discover uses
for your personal computer that you might
never have considered. Articles that increase
your overall “computer consciousness.” Here's
how:

N

T,
computer.

Just owning a computer isn't enough.
You've got to know what to do with it.
That's why applications are our primary
. focus. Text editing, animation, graphics,
business simulations, data base and file
systems, music synthesis, control of
household devices, communications,
games—some of the applications and soft-
ware you'll learn about in Crealive
Computing.

/

It you're a business person who needs lo
know about the lates! developmenls in
word processing and office applications,
turn to Creativa Computing. We clarity
such business applications as investment
analysis, futures evaluations, dala base
management, mailing list programs, text
editing, word processing and simulations.
And all the software available for business
people.

NG

e

Cur tough, no-nonsense equipment pro-
files arm you with the facts befare you walk
into a computer-store. You'll know the right
questions to ask and how to cut through
the jargon and sales hype. We give you
authoritative guidance in deciding what
you need, what you don't need—and
what's right for you and your pocketbook

e J

We started out as a computer education
publication, and we're still committed to the
educational community. We regularly carry
articles on designing educational software,
evaluating educational software, teaching
concepts and terminology in computer
education, lext editing applications for lit-
erature and computer simulations in the
classroom—plus a great deal more.

e Creative Computing i
covers computer
education in depth.

e

We've got a soft spot for the computer
game addict—and computer game soft-
ware. We know you want to understand
more about the new compuler games
flocding the market: which ones are easi-
est 1o learn? Require the mast skill? Offer
the most surprises? Give you the best
raphics? Provide the most challenge?
ntain a new twist? Creative Compuling
brings you the answers.

/

/= Creative Computing N
features the state of
the art.

Columns on the most popular personal
computers, a "software legal forum,” let-
ters to the editor. Reviews of books,
games, organizations, dealers and evenis
Fascinating inlerviews with leading inno-
vators, equipment designers, program de-
velopers and game invenlors—men and
women who'll give you a real gimpse of the
future!

\. -

(.

Our price is right.

By subscribing to Creative

Computing now, you can save

as much as 33% off the full

subscription price. To learn
elsewhere what you'll learn from Creative
Computing, you might spend hundreds of
dollars in course fees and books. Then
you'd have to winnow out what you could
use from all that you'd learned. But Cre-
alive Computing does that for you, so you'll
have time to enjoy your own computing
interests. And that saving of time makes
this offer very inexpensive indeed.

\

Join over 150,000

Creative Computing readers
h!lusl use m'gmlnllnyi

at right.

o liage

SAVEUP TO 33%! ~———————

Creative Computing - PO. Box 5214 - Boulder, Colorado 80322

YES! Send me Creative Computing for:
[J One year (12 issues) for $19.97—1 save 20%!
[J Two years (24 issues) for $36.97—1 save 26%!
[ Three years (36 issues) for $49.97—I save 33%!

Savings based on full one-year subscription price of $24.97.

Check one:

Mr./Mrs./Ms

[] Payment enclosed. [7] Bill me later.

(pltease print full name)

Address.

City

State

Zip

Offer valid in U.S. and possessions only. Please allow 30 to 60 days for delivery of first issue.




Step 4

Listing 5. Code displayer.

Enter Listing 5 and the one currently 18 FOR A=16514_TO 16607 STEP 8
in memory will be overwritten. Do not 38 LET D=REEK tRs0) et

worry about deleting line 10 with the /163 +28) SCHRS (D 1B-INT (D,161)

one in Listing 5, the machine code was
moved to line 0 by Listing 3. RUN the
program. It will display 8 bytes of pro-

Label Instruction
CAR-FPOS

CAR-LIN

SCORE

CAR-STAT

SEED

START LD A, (FRAMES)
LD (SEED),A

BLACK LD B,90Ch
LD A,BOR
RET 10h
RET 10h
DJINZ , BLACK

LD BC,32
LD DE, (D-FILE)
INC DE

LD HL, 16514
LDIR

DEC DE
LD {(SCORE},DE

LD HL, (D-FILE)
LD DE, 148

ADD HL,DE

LD ¢(CAR-POS),HL
LD A,4

LD (CAR-LIN),A

SCROLL LD A,B
LD HL, {SCORE)
INC HL

LINE INC HL

PUSH HL
FOP DE
INC HL
LD EC,31
LDIR
EX DE,HL
LD (HL),80h
EX DE,HL
DEC A
JR NZ,LINE

LD HL, (CAR-POS)
LD A, (HL)

LD (CAR-STAT),A
LD (HL),92h

LD A, (SEED)

LD C,A

SLA A

sLA A
LD B,A
SLA A
SLA A
ADD A,B
ADD A,C
ADD A,0Dh
LD E,A
LD (SEED),A
LD C,B
XOR A
LD B,8
DIVIDE RL E
RLA
SUE C
JR NC,+3
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#16+2081}
5@ HEXT O
68 PAUSE SoooQ
rd CLS
B@ MNEXT A

Comment

jposition of car on SCreen.

;jline of screen car is on.
sposition of ones digit of score.
jstatus of current car position.
sjrandom number generator seed.

splace a number in the SEED holder.

jset up counter to black in top
nine lines of screen.

jblack in two characters at a time
and continue until 9 lines are
blackened.

iset up counter
and destination
and source pointers.

jtransfer game title to screen.

jsave address representing the ones
digit of the on-screen score.

jset up location of car on the
screen and its starting line
and =ave data.

iset number of lines to scroll left.
jcreate the destination in HL
and then transfer it to DE

;produce source in HL registers.
iset transfer count.

stransfer the line left once.
smake the character in column 31
a black space

jrepeat until all lines have been
scrol led.

jget the car’s position

and get the status of the position.
jsave the status

and display the car.

iget the last seed and proceed

to generate a new seed

and a random number.

jsave the new seed.
sproceed to divide random number
by B.

2 OB TR D ISR R 0 1 0 o S ) A T T Ty I

W ES IV BXEE
PROGRAMS FOR ONLY [ESITEESE

(ML GVeNl IS THE 168K SOFTWARE &
CATALOG THAT YOU READ USING YOUR T/5 8
COMPUTER. THERE ARE MANY PAGES OF &
TEXT AND GRAPHIC DRAWINGS, ONSCREEN ¢
ORDER AND COPY FACILITY

$PLUSSFOURSFREESBONUSSPROGRAMSS [E

1) THE + ULTRA - CALCULATOR ALLOWS

THE COMPUTER TO CALCULATE AS MANY
NUMBERS AT ONCE AS YOU NEED, COPY
;gr#ésnmn CREATE LISTS USING YOUR °

2) RESISTOR:.COLOR:DECODER
CONVERTS COLOR CODE TO RESISTANCE
VALUES. IT'S GREAT WHEN BUILDING S
THINGS TO ARRANGE RESISTORS FOR®
ASSEMBLY. FIND THE VALUES OF%S

SHOOTING. AN EXCELLENT LEARNING AID.

ENEEEEETIIISIE | MORE THAN JUST A &
%MP T SHOWS THE CHARACTER CODE OF |

MEMORY LOCATION. ENTER AN

ESS. AND SEE 500 BYTE BLOCKS. LOAD &

THIS TO OBSERVE MACHINE CODE
PREVIOUSLY PLACED ABOVE RAMTOP AS IT §
WOULD LOOK IN A REM STATEMENT. TRY |
WALKING THROUGH THE ROM. WITH 3§
. SCREEN PAGES OF TEXT. :

4) BARBERPOLE GRAPHIC MC
jie=lie Selels W AR AN ASSEMBLY LANGUAGE &
ROTATION OF PSYCADELIC GRAPHIC CHRS &
PATTERNS THAT'S ANIMATIVE. DOZENS OF &
DIFFERENT GRAPHIC LINES IN BASIC THAT &
YOU CAN EVEN PLAY WITH AND CHANGE &
YOURSELF  TO CHEATE YOUR OWN
INDIVIDUAL "BARBERPOLE" PATTERNS;
OPTICAL ILLUSIONS, ETC. LOAD IT, THEN SIT
BACK AND WATCH IT TURN. IT'S Qurrei

HYPNOTIC.

S A 21 e S e N L L B

OF THESE PROGRAMS FOR
I0 QUALITY CHROME TAPE
DELWEFIED DIRECTLY TO YOUR DOOR. US
IT AND HKNOW: FS YOUR &
ULTIMATE SOURCE F QU‘AL[TY -
55555 - LOWEST PFlICED SOFTWARE. . £

o L

o
i

------ ENCLOSED IS FOR:

FPCOMPUCAT® cenmrns

g
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NAME

ADDRESS

CITY — STATE —

ZIP

ORDER FROM
TIMEXTOWN

** POB-318, NFLD. N.J. O
(201)**69
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NEW FROM D-RAM

MACHINE CODE PROGRAMMERS

Does 5F5C come belore or alter 5FC57
What is memory location 18704 in
hexadecimal? NOW you can make
conversions between decimal and
hexadecimal easily and accurataly,
without losing your train of thought,
with a top-of-the-line, sclentilic calculalor
by SHARP.

This shirt-pocket, LCD, 48 funclion calculator
comas with a carrylng case, balteries, oparator's
manual, and a 128 page textbook. Personal ax-
perianca says this is a good buy.

ORDER H1001.............. $20.95

ALL PROGRAMMERS

Does digging through the manual
for a bit of Information have you
lalking to yoursell? Try the REF-
ERENCE CARD FOR THE ZXB0,
ZXB1 and TIMEX SINCLAIR 1000,
This folded relerance card geta you to the infor-
mation FAST. Contents include Informalion the
manual has — and maral

ORDER B1023-1.............. $5.95
NO CHARGE FOR HANDLING AND SHIPPING
VISA & MASTERCARD Accepted

D-RAM aiso handies soltwaro, hardware &
Books — lots of books.

Send for your fres calalog TODAYI

D-RAM PRODUCTS
4352 Grow Road, NW
STANTON,MICHIGAN 48888

=l{

Mutual Funds Investors
Timex 1000 Users

Two 16K programs to cover
the mutual funds.

1. Mutual Fund Minder
* Keaps track of stocks you own showing
curmant value of investment, per cent gain
or loss, and other data.
* Compares your account to others you

« Prints summary, details, and a graph, for
quick analysis.

2. Mutual Fund Master

# Store entire mutual funds listing, up to 600
slocks,

* Select printout; choosa minimum per cent
gain for printing.

= Automatically prints when screen is full, if
desired.

= |deal for selecting funds for more frequent
looks with Mutual Fund Minder.

The two programs compliment each other,
and most compiate analysis is accomplished
by using both

Programs are manu driven, and user friendly,
with built in extras to facilitate use. Instructions
with cassette.

PRICE: $19.95 each, or both for $34.95 + §2
shipping. California residents add 612% Sales
Tax.

Compare this low price to what you would pay
to subcribe to an analysis service.

STOCK MARKET SOFTWARE

1556 Halford Ave. #236
Santa Clara, Ca. 95051

74

Label

POINT

BRICK

TIME

SCOREUF

EBOOM
EXFLODE

DEPTH

KEY

GAME
DOWN

SAVE

up

Instruction

ADD A,C
DJINZ,DIVIDE
INC A

LD HL, {SCORE}
LD DE,Z21h
ADD HL,DE
DEC A

JR NZ,POINT

LD A, (FRAMES)
BIT 5,A

LD A,B8h

JR Z,BRICK
ADD A,

LD (HL),A

LD BC,FFO1lh
DINZ, TIME
DEC C

JR NZ,TIME
LD A, (CAR-STAT)
CF 8Bh

JR Z,BOOM

CP BDh

JR NZ,KEY

LD HL, {SCORE)
(HL)

LD A, (HL)

CP A&h

JR NZ,KEY

LD (HL),9Ch

DEC HL

JR SCOREUP

LD €,85h
LD HL, {CAR-FOS)
PUSH HL

POP DE

LD (HL),12Zh

LD B,S
INC DE

DEC HL

LD (HL),C

EX DE,HL

LD (HL),C

EX DE,HL
DJNZ,DEPTH
LD A, (LAST-K)
CP F7h

LD DE,Z1ih

LD HL, (CAR-FOS)

LD (HL),BOh

LD A, (LAST-K)

CP FDh

JR Z,D0OWN

BFh

JR Z,UP

SCROLL

LD A, (CAR-LIM}
8

JR Z,GAME
ADD HL,DE

LD (CAR-POS),HL
INC A

LD (CAR-LIN),A

JR GAME

LD A, (CAR-LIN)

DEC A

JR Z,BAME

LD (CAR-LIN),A

SBC HL,DE

LD (CAR-POS),HL
JR SAVE

Comment

;the remainder is now in A which is
pointer to a row (1 to B).

;get the location of where to plot
a dollar or a brick wall

in the HL pair.

susing the TV frames counter check
whether to plot a brick wall
or a dollar bill

and display the choice.%

jload the timer
and do not continue until
the timer runs out.

sanalyze the status and if hit

a brick wall go to explosion
routine.

iif it is not a dollar then
advance to keyboard check.

jget the score pointer and add one.

;1if the score had not overflowed then
do a kevboard check.

5if overflowed then make digit a zero.
jpoint to next higher digit
and repeat

jload blowup symbol in C register.
jload both HL and DE with
paosition of car.

sdisplay normal car (not inversed).

sexplosion depth counter
;produce an explosion of
to the depth requested.

set.
symbols

sget keyboard character
and if 1,2,3,4;, or 5 key is pressed
start a new game.
jredo explosion with a new symbol.
!

jset movement value.

sturn off car symbol by erasing it
from the screen.

sget the keyboard status

and if A,5,D,F, or G keys pressed
then move car down a lane.

jif H,J,K,L, or ENTER keys are pressed
then move car up a lane.

jstart game loop over.

jget current car line and if already
on the bottom lane do not

move it any lower.

imove car down one lane

and save the new location

and the new lane.

;get current car lane and if already
on the top lane, do not move it.
jS5ave new car lane.

jmove car up one lane
and save new location.
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gram and their addresses at a time.
These should be checked against thase in
hex listing. Any that differ should be
noted on a piece of paper as to the ad-
dress of the offending code and the cor-
rect hex code that should be placed at
that address. After 8 bytes are displayed
and checked, press the ENTER key and
8 more bytes will be displayed. (This
program will also display the bytes at
addresses 16808 and 16809, before end-
ing with report 0/80. These bytes can be
ignored as the machine code program
ends at address 16807.)

Step 5

Enter Listing 6, overwriting the listing
already in memory. This program, when
RUN, will allow changing offending hex
codes. In response to ADDRESS, type

Listing 6. Code changer.

cLs

PRINT "ADDRESS “;
IM A

A
HEJ( i
PRINT E
FOKE A, (CODE HS-E8! *16+C0ODE

-]
HE (@)
E RUBE SooRe
ia@ GOTO 1@

IR LI
G-50880085
g
I
H
rd
-'

the address (in decimal) of the incorrect
code. Then, in response to HEX, type
the correct hex code that should be at
this address. If there are more codes to
change, press the ENTER key, if not,
press BREAK.
Step 6
In the immediate mode type
POKE 16546, 118
and
POKE 16547 ,118
Delete lines 10, 80, 90, and 100 of List-
ing 6. (Note that when you are deleting
the lines, all that will appear on the
screen is a REmark statement in line 0
giving the title of the program.) When
the lines have been eliminated in the im-
mediate mode type
POKE 16546
and
POKE 16547
proceed to Step 2.

Playing the Game

You are presented with a bird's eye
view of an eight-lane unmarked highway
and your car, a Greater Than Mobile
(inverse >). Due to the speed at which
you are cruising, everything appears to
be moving past you. To move your car
up a lane, press either the A, S, D, F, or
G keys. To move down a lane, press H,
I, K, L, or ENTER keys. (The reason
for the vast array of keys is due to a lim-
ited keyboard checking routine which
checks only for a key-press in a specific
row, rather than a specific key. This
method saves memory and allows the
advantage of choosing where to place
your fingers.)

The object of the game is to move
your car from lane to lane to pick up

January/February 1984 © SYNC

dollar bills lying on the road. Collecting
a dollar simply requires you to move
your car over top of one. You get one
point, or should I say dollar, for each
bill collected. Beware of the brick walls
(graphic H). If you hit one of those, your
car explodes and the game ends. Press-
ing either the 1, 2, 3, 4, or 5 keys will
start the game again.

Variations

Changes to the basic game should be
made only when you have succeeded in
creating a working version of the
program.

Those who live in the United King-
dom may want to enter Listing 7 in the
immediate mode to change the dollar
into pound sterling.

— Listing 7. Pound Sterling modification. ____

E 18814,140 POKE 153233, 140
iz, 143 POKE 16687, 4

POK
POKE 185
POKE 16705, 14

Currently your car is an inverse
greater than symbol. This can be
changed to any symbol you wish by us-
ing Listing 8 in the immediate mode.
The codes 148 and 20 will change the
car into an equals sign.

Presently your car is located in the
middle of the screen. This is accom-
plished by the value held at address

16589, which contains a 148. A lower
value will move the car closer to the left
edge of the screen giving more time to
plan your “path of movement.” A
higher wvalue will provide a more
challenging game by moving the car
closer to the right edge of the television
screen. POKE values at this location
must range from 138 to 159, or the pro-
gram may crash or fail to operate
properly.

The speed of the car is set by the value
at address 166690. Presently it is set at
15. If you like speeding, decreasing this
value will increase the speed of the car.
If you feel the game is too fast as it is, a
larger value will slow it down.

In order to make modifications after
the game has started, you must get back

Listing 8. Car symbol modification.

POKE 16862@, (CODE OF THE INUVERSE
CAR SYHBOL)
POKE 1673 (CODE OF THE NORMAL

o
CAR aYHBOLI

into Basic. To do this, wait until you
lose. As soon as you press the key to re-
start, press the BREAK key. Then make
the modifications you want.

For those who want to study the inner
workings of the program a disassembly
is provided. a”]

SyncMaster

has the programs for your Timex-Sinclair!
Precision-designed and tested, documenled, guaranteed to perform to specifications

sy 1ot M theh " g cara i
m!n::: i W&T 1l wb:: 4 Ry uut;E;(m 3 cards, DA WD
CAY game 0 vt Joee.
%m-ﬂ’-:ﬁr""’“‘ S s
ney 1 08t
s

NEW! wmenicar nistory  s14.95
. sore, tofal medical & miscellaneous mIpenses.

. editing, display, print
1i FOR ALL AGES! !

DEALER INQUIRIES INVITED

sumi EYES . s o, oot
\I:F'r e m“

| $14.95
§E“EH ﬂﬁf‘.‘.ﬂf X, ¥ coordinats, 1.5K M/T,
OLD FAVORITES! & Smuing oot e
ETTES MNEMOSYNE ASSEMBLER 5$19.95
B SAATEED 70 Coa ™" Worwr wgprocesing rogam, Wi, aif, A i liged 290 wsomdher o Z apes. Pl e
debete, change fexl. Leawes 11K free foc laxt, {650 BAUD) i
SyncMaster fwroweso s SRS, S
PO Box 511 ;&i’ﬁ. g SEacew MACHINE, Ele, dhopoys, rades pe e Weights gades utag pou
Oak Ridge, N.C. 27310
§19.85
918/643-7120 mecm AHM.TI.EH wsu.gs gﬂ mﬁﬁi it e
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Software Review

Word Processing on the ZX/TS
Computers sharon zardetto Aker

Word processing is the buzzword
these days, the application for home
computers. Are you one of the few who
would admit befuddlement as to just
what the phrase encompasses? Are you
one of the many who are wondering just
what kind of word processing you can
do with your computer? Read on!

La Program
There is a joke making the rounds
about the perfect word processor:
readily available, cheap, easy to use—a
pencil. A pencil, however, is to a word
processor as a butter knife is to a
Word processing is a little more than

Sharon Zardetto Aker, 20 Courtland Dr., Sussex,
NI 07461,

getting sentences from your mind to
paper—a job for which a pencil is ade-
quate. However, the computer power be-
hind a word processor makes it vastly
superior to even the best typewriter.
Insertions, deletions, and other correc-
tions are made on-screen, instead of on
paper, ensuring perfectly clean hard
copy.

You can automatically format text;
switch the order of already written
words, sentences, and paragraphs; check
the text for every occurrence of a certain
word or phrase; or do any of a host of
other nifty little routines. Multiple
copies at the touch of a key and storage
of a master text on convenient magnetic
media are only some of the additional
benefits of a word processing package.

Figure 1. The Feature Chart.

Uses and Limitations

The limitations of the word processing
programs developed for the ZX/TS
computers are largely due to its limited
memory space: the more features in-
cluded in a program, the less room there
is for text.

There are also limited uses for word
processing on your ZX/TS computer
with the TS2040 or ZX printer. You
would not want to use it for writing the
great American novel. Besides the lack
of memory space, no publisher would
accept a 32-column printout, and, of
course, the membrane keyboard would
probably drive you crazy along about
the third chapter.

Despite its limitations, the ZX/TS
computer is perfectly adequate for a

Lower case on screen
Hi Res Word and to printer; 64-
Processor 5 * * * * * * character lines.
Text 11 6 |32 |* » * " 64-character lines
inverse printing
Texter 12 |30
Textwriter 1000 9 132 |* * " L] * u * » block insert
TP16 10 |32 |*
VU Write 11 |30 |* * tab markers
Word Sinc II g 42 |* * * * * " . . » ' * | lower case
special characters
ZText 8 [31 |* * I A A | * | quickload/page no./YANK
entries during printing
Z-Wryter 7 |30 |* 2] 1. * |* |triple space
block insert
Capacity Entry Edit Format Special

76
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number of word processing applications,
e.g., informal notes, newsletters with
perfect 32-character columns, and per-
sonal records. All you need to do is
choose the program that will best suit
your needs.

The Feature Chart

The chart in Figure 1 compares eight
of the word processing packages cur-
rently available on fourteen features in
four basic categories.

Capacity

The line length figures in the chart re-
fer to the maximum number of charac-
ters you can place on one line. Many
programs allow you to specify shorter
text lines. The text capacities are
approximations for comparison purposes
—ten thousand characters make about
300 lines. All the capacities are based on
16K. RAM; most of the programs are
easily modified for computers with
larger memories.

Text Entry

Most of the programs have full-screen
text: everything you type is displayed on
the screen, with text disappearing only
as the screen is filled.

Word wrap is an important feature. It
enables you to continue typing even

though you have reached the end of the
display line. Without word wrap, any-
thing you key in after the end of the dis-
play line will be lost.

Edit

All programs allow you to backspace
and correct the current line.

Full-screen edit allows for moving the
cursor up and down on the display in or-
der to make corrections. Programs lack-
ing this option require an entire line to
be retyped in order to make corrections
on any other than the current line.

Block delete lets you designate a spe-
cific portion of the text (longer than a
line) to be erased from memory.

A global edit tells the computer to re-
place any designated string every time it
occurs with another specified string. The
computer can check your text for every
occurrence of a particular word or
phrase with a string search feature.

A sophisticated feature that I was sur-
prised to find in a ZX/TS package is
block move. This lets you shift large por-
tions of the text from one place to an-
other, so you can rearrange sentences or
paragraphs without retyping anything.

Format
Being able to set tabs that will auto-
matically advance the cursor position is

a basic feature that did not show up very
often. Line-feed, which allows you to
start a new line on your display/print
out, is not needed in the programs that
allow you to enter only one line at a
time, but it is a handy feature in the pro-
grams with word wrap.

Justification aligns the right hand
margin of the text. The double space op-
tion allows you to choose that format for
the final printing. New page is similar to
line feed; it usually makes the printer ad-
vance a number of lines before continu-
ing with the text.

The Report Card

Figure 2 gives a report card evaluation
for each program. Except for the overall
grade, the programs were rated for how
well they did in different areas, not how
many areas they did things in.

Documentation was graded on clarity
and thoroughness; neatness did not
count, except for subliminal psychologi-
cal effects. Main and submenus were
also judged for clarity, and for ease of
use.
Programs with word wrap rated the
highest in the ease of entry category;
those that require character counting
and an ENTER for each line, and/or en-
try of line numbers, were graded
progressively lower.

SoureceWare,iae.
TS 1000

TS 2048

TS 2068

We at SourceWare believe people leam best when they have fun doing it Which s the reason we've developed out CEE Program Series for the “TIMEX-SINCLAIR 1000, 2048, and 2088 Thal's
Computer Enhanced Education, Because we also belevo thal never inman's history has there been a more powerful 1ool with which io shape our own destinies. One which can be used to combine
high motivation leaming techniques with good oid fashioned fun and games to create a powerful methad of highly indrvidualized instruction. We have awide vanaty of game styles lo appeal o young
and old. Whether you are six or sixty, we have programs that will give you hours of fun, besides giving you a chance 10 use your mind. Word games that will provoke your inteliect, test your
vocabulary, and maybe even teach you something new about the warld we live in. Most of our educational games come equipped with our unique ediing systam that aliows you 1o creale your own
subject calegones, quizzes and answers. talonng the program 1o your own of your child's indnadual needs.

THE BOARD SHOW
Using popular game show format, challenging questions and a bit of luck i rofling
the dice, THE BOARD SHOW leaches information, vocabulary and essential skills
in logical thinking, in a game of skills, clues and luck.

SINCBASIC
Three part seres leads beginning programmes from fundamentals of BASIC o
high-pawened prolessional techniques. Can have you wiiting programs in hours.

SPELLER BEE $12.95
Join an oid lashioned spelling bee as program interacts with players 10 build spailing
and vocabulary skills.

*Adaplable to any subyect matier-any &ge group

*Come with ready made lessons of any Caldgones you requast
*Specily system (TS 1000, ele.)

*Specily age group

*Special rales lor schools and institutions.

TiC TAC TOAD $12.95
Broaden your horizons with new facts about our wodd, TIC TAC TOAD's emcee,
Prof, LM, Toad, interacis with players of any age as the program educales, mob-
valas and enfertains, Combining strategy of Tic Tac Toe with enlertaining question
and answer game, program comes with lessons in 9 subjed areas Irom computans
1o Mothar Goose, Or cusiom while your own lessons-even i you don't know a thing
aboul computers!

WORDS TO KNOW AND UNDERSTAND $12.95
Highly motivaling exercises encourage proper word usage and spefling. Enter-
taining and informative.

QSAVE 837,50 FULL LINE OF MEMOTECH PRODUCTS

$1295 JUMBLE BEE $12.95
Decypher scrambled word clees. only 1o fing mone jumbled clues in seach of the
“Mystery Word”
Send 55 for sample &nd price hst
1 sot
$12.95 sa. or sot 533 BANK RAID sis

Lure gunmen away then run for the bank balore they gun you down, Or gel revenge
in Viendatla section by shooting gunmen balone they reach their hideout. Four leveis
of play and random scraen make this one a crowd pleaser, From England, it's one of

our best.

THE GAME OF NiM 5995
Excellent electronic version of popular pastime from days gone by, Don't get stuck
with tha last match!

PLAY THE SLOT MACHINE 59.95
Just ke Viegas, this “one armaed bandit * displeays detailed skot maching graphics and
parys off using approphiate oods.

"WORD” WORKER 518.95

Couplad with a printer, “WORD™ WORKER contans exiensve set of “working

commands as well as editing commands 1o allow easy creaton of maikng lists,

labels, letter composition, oF any lask where use of word processor s crucial,
HOME FINANCE MANAGER 514.95

Up 10 17 user-defined incoma & oxpense calegones keep precise monthly records
for handy income tax reference. See monthly o annual totals at the press of 8 key

This is a partial list of programs. We ans evalualing soma excellent soltware for thie TS/ 2000 senes which should be available by February. Write lor compilate kst of programs. And don't forget to
send your name and address on a posicard Lo become eligible for our drawing for a TS/ 2048 computer with 5100 of free software. Official Ruses. 1) Entry must be postmarked no later than January
31, 19684 2) Drawing will be hold February 1, 1984 by an unbiased party at Vemal, Utah, 3) No empioyes or relatve of an employes of SourceWare, Inc. will be permitted 10 taka par in thes drawing,
4) Winnat will ba announced in March issue ol SYNC. (Winnar will be notifiad by mail) You onty have a manth, 50 hurry! Gal those cards in the mail today!

NEW YEAR's SPECIAL
To help ring out ihe old and ring in the néw, we s affering our “Three tor Two ™ special. Buy any two programs in this ad and get the third program of your choice free! Send check or money-order to:

“Timex is a regtened trademark of Timex Corporation  *Sinclalr is a regestered trademark of Sinclair Research, LTD

SOURCEWARE INC., P.O. Box 1579, Depl. 53, Vernal, Utah 84078,
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In regard to the entry speed, most of
the programs work in machine code or
FAST mode for keying in the characters
of the text; some, however, take longer
to store each line in memory, or to pro-
cess changes made during an edit mode.

For the error handling grade, pro-
grams were judged both on how they
handled “dangerous” commands such as
“erase” (Do you have a chance to con-
firm the command?) and on what hap-
pens if the wrong key is pressed—does
the program break, is all the text lost,
how easily can you get back into the pro-
gram, etc.

The *“‘over-all” grade takes into ac-
count both the marks received on the re-
port card and which features are
available in the program.

The Reviews
Text I

Text IT has both some of the best and
worst features of all the software
reviewed.

First, the bad news: entering text re-
quires first entering a program line num-
ber, then a REM statement. Although a
line number is not necessary for every
display line, the documentation suggests
you use one for at least every sentence,
since editing is done by line number. The
program is designed to BREAK in al-

most every spot you would expect a
pause, requiring a RUN or CONT to go
on. The main menu does not offer a
“type” or “write” option, and it took me
almost twenty minutes to get started
entering text; that gives you an idea of
the documentation. Printing is slow,
with a pause between every text line. De-
spite the fact that there is a machine
code program loaded separately, there is
not as much room for text in Text II as
in the other programs.

The good news is that the machine
code routines for inverse printing and
program line renumbering are usable
with your own programs. In addition to
its unique inverse display/printing op-
tion, there is another feature that may be
Text IT's saving grace: You can set 64-
character lines and have the first half of
each line printed, then the second half of
each line. This gives you two pages that
can be taped together onto standard
sized paper, with sentences reading right
across the page.

Texter

Texter is a basically good program
with two small problems. Unfortunately,
one affects the ease of entry and one af-
fects the ease of editing; however, they
are both easily remedied with a little
program change if you are up to it, and

the author is busy on a revision.

The current problems are lack of full-
screen text and line number prompts.
Each line disappears as it is ENTERed,
making text entry a little confusing.
Editing and continued text entry are
done by specifying a line number, but
lack of prompts (what was the last line
entered?) make it slow going.

Textwriter 1000

The report card just about says it all
for Textwriter 1000. Some features you
might wish for, especially a global edit,
and, to a lesser extent, string search,
were given up to make more room for
text. Keep an eye out for Fingerle's
TS2068 version, because this one is ter-
rific, and the next should be very special,
when he has a little more memory space.

TPI6

The main problem TPI6 is that after
each line is typed, you must enter a
number code for it to either be entered
into memory or edited. As if that is not
enough to break up the typing flow,
there is at least a three-second delay for
each line to be entered into memory. To
make matters worse, if you forget to en-
ter the number code and enter the next
line of text instead (a mistake I made
repeatedly) the whole program crashes.

OUR SMART RABBIT CAN
GROW TO GIANT PROPORTIONS.

Meet the Smart Rabbit from Hobby Robot ™ The only house-
hold robot with upgradable, transportable electronics and
software to a full-size, man-rated domestic robot. And you can
get yours for $329.95.

Smart Rabbit is plug compatible with the Timex/Sinclair

programming

and Commodore series, and will interface with most other

mictos, including the TRS-80 color computer, ATARI 400/800
— and Apple [I/IIE. Software can be written in basic, and each

kit comes with development software on a cassette for sasy

Our unique staging circuitry is copyrighted and documen-

tation includes complete schematics, so you can trouble-shoot
with common tools and a VOM. Common components are used,
inputs and outputs are redundantly isolated, critical parts are
socketed and circuit boards are double-sided, plated through
- hole. The result? Top quality circuity you can easily expand to
. control up to 64 outputs simultaneously.
y ] If Smart Rabbit sounds versatile now, just wait. Coming
soon are an RF modem, ultrasonic and infrared boards, a
speech recognition/synthesis board and high power servos.
And Smart Rabbit comes capable of powering a fully popu-
lated mother board, so you don't need an additional power
source as your robot grows.
Hobby Robot provides strong technical support, a 90 day
i s — warranty on electronics and a one year warranty on base motors,
i ; So, il you're ready to get a personal robot, get the one you
i won't outgrow. Smart Rabbit can be yours for $329.95, and
i ordered from Hobby Robot Ca., Inc, PO. Box B87, Hazlehurst,
iy GA 31539 Ph. (912) 375-7821. Visa, MasterCard, Am. Express
o money orders or cashier checks accepted. GA residents add
] 3% state sales tax. Allow 4-6 wks. for delivery.

—— : ] /] osey

S 7 0BOT w
P LI = J e i f—a”{
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Hoblby Robot and Smart Rabbit are trademasks of Hablby Robol Co ., Ine
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THE ONLY WORD PROCESSOR WITH
UPPER & LOWER CASE ON SCREEN.

NO HARDWARE CHANGE REQUIRED

ZX81/TS1000/TS1500 16-64K

—Now you can see UPPER & LOWER CASE on the screen (Rather than
inverse character used in other word processors.)

—Full screen word processor with full cursor movements.

—High speed, easy to operate. —Continuous status display.

—Repeat key feature. —Insert, delete, move text to the right/left etc...

—Compatahle with Timex/Sinclair Printer: Prints the whole text or copies the
screen: 64 characters per line (sideway) or 32 characters per line

o° o o°
HI-RES WORD PROCESSOR gaﬁ' SW-HI-RES PACKAGE 62 4

TO ORDER SEND CHECK OR MONEY ORDER TO: N.ELMALEH
5100 HIGHBRIDGE STREET 53, FAYETTEVILLE,N.Y. 13066

SCROL UF, OOWN, LEFT, RIGHT COPY
ADD L s
I pidiban to the ST -HI-RES pochige
SHIPPING

Software Only
High Hesolution Graphics

EHE1 THID0D THEINOD 16-04K
THE S8 ) - RES PACKAGE GIVES YOU CONTHOL I
OVER YOUR SCREEN AS NEVER BEFORE/ i

........
Him yw 2w hima H1-FLT graghas o

gt TV WITHOUT ANY HARDWARE CHANGES
Croate your ows chasad i) vy mdbel w1 o
fLowei Case, hembn svaderiz | .
Agtrin 1w T & 255 paale

Eavy 0 usd stew m wemidar 18 BASIC

FLOT md FRINT

Ity B wtn Brsenaily o bl fer

FLOT UNPLOT FRINT PRINTC DRAWN CLS,

win vl gt the BATIC proguam wd to

W W WM R W W MW WKWK WKW W W_ R R_R_R_E_E_* il
CIRCLE 12 ON READER SERVICE CARD
Vu-Write for Word Sine, when this revision character often used as the Sinclair

Vu-Write is another that requires a
line number entered for each line of text,
although just pressing ENTER will print
the next line number. Pressing ENTER
twice in succession, however, changes
the line number without inserting a
blank text line, and later editing becomes
very confusing. Using a character line of
more than 28 also makes editing diffi-
cult, because the line numbers will no
longer appear on the screen. There are
markers to help you align your text by
spacing over to the tab mark.

Word Sinc IT
I already had a rave review prepared

became available: Word Sinc II is
extraordinary.

Lower case—yes, lower case—letters
from your Sinclair computer to your
Sinclair printer, as well as apostrophes,
exclamation points, arrows, backslash,
and other special characters, all in a 42-
character line.

Absolutely flicker-free entry of the
text is handled by machine code.
Characters repeat at an adjustable speed.

Your display, of course, cannot show
lower case or special characters, but
symbols have been chosen with special
care and common sense. The apos-
trophe, for instance, is the graphics

default apostrophe; brackets are the
upside-down and reversed-L graphics
character. The four arrows are entered
from the cursor control keys, and so on.
As a result of the thought and care that
went into the design, confusion has been
kept to a minimum.

The documentation could be a little
clearer, but the on-screen prompts are
fine and, anyway, experimentation is a
pleasure with a program like this.

ZText

ZTexr’s nicest feature is Mindware's
Quickload process. It takes about two
minutes to load this program, compared

5
> o
ﬂ'@ -\(3‘ Q‘Q\“'
q"& ,;5{?
Hi Res Word | B A | A+|A+] A | A+ |CC: $25.00 | Nissan Elmaleh, 5100 Highbridge St.,
Processor +$1 s&h 53D Fayetteville, NY 13066.
Text 11 D|B|F | B |[B |[B | C |CC:5%000 |[Peak Software, PO Box 8005, Suite 23,
Bouldor, CO 80306.
Texter B B B A B B C CC: 56.95 Barlog Software, 401 N. Geyser Rd.,
List: $2.95 Kirkwood, MO 63122.
Textwriter 1000] A+| A | AH A |A+|A | A |[CC:$11.95 |Robert Fingerle, 39639 Embarcadero Ter.,
List: $5.95 Fremont, CA 94538,
TPl6 B B F C C F D |CC: $9.95 Marantha, PO Box 759, Mableton, GA 30059,
YU Write A+l A C A B B B CC: 51495 | Syncmaster, Rt. #1, Box 122,
+ 351 s&h Oak Ridge, NC 27310.
Word Sinc I1 B A A A+ A A A+ |CC: 52000 |Gesang Associates, PO Box 452,
Randallstown, MD 21133.
Z Text B A A B B A B CC: 51995 | Mindware, 15 Tech Cir., Natick, MA 01760.
+ s&h
Z-Wryter A|lA|B|A |A+|A | B |[CC:51295 |Robotoc, 59 C St., Perrysburg, OH 43551.
+ $1.25 s&h
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GAME CHANGER INTERFACE
TS1000 — ATARI 2600 VGS

Two D.S.T.P. Boards, cable and con-
nectors (uncased fully socketed) Soft-
ware on cassette — plus instructions
and documentation. 10K Static RAM +
4Kx2K Bank Switching Mem. Monitor
and 6502 Disassembler. Emulates 2K,
4K and 8K (Bank Switched) Cartridges.
You can DOWNLOAD-SAVE-DISAS-
SEMBLE - EXECUTE - MODIFY &
ORIGINATE GAMES.

Assembled & Tested: $139.95

Plus $5.00 S & H (Continental US)

MICH Res. add 4%. Send check or

Money Order (NO COD) to:

Huron Valley Research Inc.
PO Box 732
Highland, MI 48031

PEAK IX81 TE1864 CASLETTES

UTILITYII ROUTINGS 18X 818:
1: MERGE-=- COMBIME PFROOAAME
B. LINE RENUHEER

I UORD BEMRCH

d, BLOCK DELETE

¥: IMUERBE VIDED r

TEXTII FEATURES 18K A8

& ADJUBSTABLE MNO. OF CHARACTERS
PFR LINE FOR 22,89,ETC. PRINTERS
4 LEFT AND RIGHT HALF PRINT OUT

TO ALLOM TWO HALUES OF 84 COL.
TEXT TO BE PAINTED UITH A 38
COL. PRINTER
* PREVENTS UORD BPLIT
s PRAGE RECALL BY MNO.
4 INCLUDES UTILITYII ROUTINES B.
THROUGH §. Pisk

P. 0. Box BNOS

Suite 231
Boulder. CO  80306-8005

ZX PRO/FILE

A machine language information storage
and retrieval tool for 16-64K.

Multi-word search capability
Instant file access

Ordered displays

Definable printer functions
Totally flexible file size

59 page tutorial manual
Newsletter updates

THE MOST ADVANCED

FILE MANAGER YOU CAN
GET FOR THE TIMEX

Ask for free specifications or send $16.95
for cassette and manual to:

THOMAS B. WOODS

P.0. Box 64, Jefferson, NH 03583
Phone: (603) 586-7734
Visa, Mastercard welcome

L S O O O A
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to an average of eight minutes for the
others. Although the instructions say
that anything over 31 characters on a
line will result in the excess being lost, I
found that was not the case; perhaps the
program was revised and the docu-
mentation was not. On the other hand,
the string search feature worked only for
the line at which the cursor was placed,
instead of throughout the text,

Printing is very slow, with about a five
second delay between lines, but there are
some very nice features. “Yank” pulls
the most recently deleted line out of
storage and places it at the current
cursor position—a limited block move..
Variables can be inserted into the text
and words entered from the keyboard in
their places during the printing process.
Other extras include page numbering
and setting the depth of top margins.

Z-Wryter

Z-Wryrter received a final grade of B
because it does not have word wrap, and
because it has fewer edit and format op-
tions than the highest rated programs,
Everything it does, however, it does ex-
tremely well. The cursor in the edit
mode has repeat movement, and it
moves rapidly; pages as well as lines can
be inserted and deleted. The documenta-
tion and menus are well-written and
recovery from a BREAK is simple. It is
an excellent program despite its
shortcomings.

Hi Res Word Processor

Hi Res Word Processor lacks the fan-
cier features of word processing and has
a few small drawbacks; however, its
main feature—lower case letters on the
screen as well as to the printer—pushes
it right up to an A+ rating.

Text entry is flicker-free, and the text
cursor is a thin underline. The keyboard
defaults to lower case, with capitals
accessed by shifting into graphics mode.
While editing, you can jump forward or
backward a page (screen), and insert or
delete entire lines. A print option not in-
cluded on the review copy of the pro-
gram that will be available on the final
product is the 64-character line feature.

The minor drawbacks involve the
arrangement of text into individual lines.
Although there is word-wrap, there is no
automatic justification available, so you
have to be careful not to split words at
the end of lines. While you are editing,
inserting too many characters means los-
ing the end of a line, and the text does
not close up if you delete portions of a
line.

Although this is a rather expensive
program, it does include the hi-res
program that sells separately for twenty
dollars, and may be well worth the
investment. "

CRYPTOGRAPHY SOFTWARE
FOR T/5-1000s with 2K or more

For Cryptosecure Tape Records
For Cryptosecure Communications
with Other T/S-1000s

Accepts Plain Text or Cipher

from Keyboard or Tape
Outputs Plain Text or Cipher

via TV Screen, Printer or Tape

Modem Use with Custom Mod
Record Length—320 characters
Double Encryption Yields

over 2 x 10% Combinations

Completely Debugged Listing
and Instructions . $5.95

DEL PRODUCTS, INC.
13512 Keating St.
Rockville, MD 20853

4 GROSSE

ZX-81/T51000

SOFTWARE
INTRODUCTORY OFFER

6 GAMES ON CASSETTE:
20.95

OMNLY
RESISTOR® QUALITY
MICROWORM®* AFFORDABLE
PAQ'EM® EDUCATIONAL
MASTER-LOGIC STIMULATING
PLUS: FUN!
TWO EXCITING
WORD GAMES*®
‘machine code for FAST ACTION
SATIFFACTION GUARANTEED.
LACROSSE

P.O. BOX 250 « KELLYVILLE, OK. 74038

CONSIDERING A
BIG PURCHASE?

FIRST,
DO YOU KNOW:

* HOW MUCH WILL FINAN-
ING REALLY COST?
* |STHE INTEREST TOO
HIGH?
WHO OFFERS THE BEST
TERMS?
WITH AMORTIZATION YOU CAN
EASILY COMPUTE PAYMENTS AND
PRINT A COMPLETE AMORTIZATION
SCHEDULE ON SCREEN OR PRINTER.
FOR THE Zx-81, TS-1000, OR TS-1500,
CASSETTE OMLY $11.85 (2K) OR $18.95
(16K), ADD $1.50 5 & H TO YOUR
CHECK OR M.O.

SIGNATURE SOFTWARE
P.O. BOX 13D
BLANCA, CO 81123

Ho~HAbPNnN-aADoRP
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Hardware Review

Keyboard Alternatives _Lawrence a. keny

The keyboard converts the character on the key
into a code of 8 binary bits—one of the 256
unique combinations of 1's and 0's.

Introduction

Although the membrane keyboard
was a major factor in Sir Clive Sinclair’s
producing the first personal computer
under $200, a full keyboard seems to be
the peripheral of most interest to the
ZX/TS user. However, it is impossible
to do touch-typing on this keyboard.

The Anatomy of The Keyboard

The membrane keyboard is composed
of two sheets of plastic imprinted with a
gold foil circuit. The sheets are sealed to-
gether in such a way that a small air
bubble keeps the foils separated. When
the key area is pressed, the air bubble is
compressed and the gold foils make con-
tact closing the switch. When the pres-
sure is released, the compressed bubble
restores the separation of the foil.

The ZX/TS keyboard is a diode ma-
trix. When a key switch is closed, -+5V
is applied through one of five resistors to
the anode side of one of eight diodes (a
diode conducts in only one direction).
The diodes connect directly to 8 address
lines which the Z80 CPU scans via a
Sinclair ROM routine which Dr. Ian Lo-
gan (the original disassembler of the Sin-
clair ROM routines) calls KSCAN, The
five resistors connected to 5 volts com-
prise the columns of the matrix and the
diodes the row (Figure 1). This 5 X 8
array accounts for the 40 ZX/TS keys.

The Language of the Keyboard

The purpose of any keyboard is to be
an interface or an interpreter. It converts
the letter, number, or character found
on the key into a code of 8 binary bits.
The number of possible unique combina-
tions of 1's and 0's in 8 bits is 256.

Appendix A of the Manual (either
version) explains how the 256 possibil-
ities, numbered from 0 to 255, are used
in the Sinclair system. The left most col-
umn is the decimal value of the code.
This can be very helpful in Basic

Lawrence A. Kelly, PO Box 484, Morris Plains, NJ
07950.
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programming since, if you “PRINT
CHRS$(N)" where N is that number in
the left column, you will print the
corresponding character to the screen.

The column labeled “Hex", for hexa-
decimal, i.e., 16 (hex=6, decimal= 10).
Hex numbers are useful here because 4
binary bits of 0 and 1 can code for 16
unique things; i.e., 2 = 16. If you fol-
low the table to the end, you will see that
it only takes a combination of two hexa-
decimal numbers to cover the whole
range of 256 binary codes. The figures
00 = 00000000 to FF = 11111111b
cover all the codes used by the ZX/TS
computers.

To get more than 256 codes Zilog
cheats a little, The hexadecimal numbers
(they are not letters) CB and ED are
prefixed and another set of instructions
apply. The jibberish in the remaining
three column are the mnemonics (short
names to assist memory) for the assem-
bly language instructions. The reason for
going into this much detail on how the
keyboard interprets what is typed on it,
is that later we will discuss ASCII en-
coded keyboards.

It is, therefore, helpful here to explain
what the keyboard does in encoding
some outside world languages into bi-
nary information which the computer
can handle. Two main codes are in use
today in the world of computers ASCII
(say “‘as-key”), the American Standard
Code for Information Interchange, and
EBCDIC (say “‘eb-see-dic’), Extended
Binary Coded Decimal Interchange
Code. These codes cover the letters (26
capitals, 26 lower case), numbers, and
punctuation characters that one usually
encounters on a keyboard plus the con-
trol characters used in data trans-
missions as originally established for
teletype machines. ASCII does this on 7
bits, allowing the 8th to be free for error
checking. In ASCII there are 27 = 128
possible items coded.

The bottom line of this discussion is
that there are two major codes and the
one in Appendix A is neither. Sinclair

uses a special code which must be trans-
lated to one of the other codes when try-
ing to communicate with other comput-
ers. For this reason keyboards that are
already encoded are difficult to connect
to the ZX/TS computers.

Keyboard Alternatives

A First Approach: Keyboard Overlays

One of the major problems with the
membrane keyboard is that you do not
feel a key moving under your finger. As
a result you can tell only by the screen
result that you have connected with a
key. The flat membrane feels the same
whether you are pressing on a key pad
or on a space between. When I was first
using the membrane keyboard I often re-
sorted to using two pencils, pressing the
key pads with the rubber erasers. This
does not do a lot for the “tactile sensa-
tion,” but it does give traction and pre-
vent slippage of fat clumsy fingers from
the keypad area.

The overlays approach this problem.
They are simply plastic sheets with holes
bored out over the keypad area. Like
braille, these holes can be felt, and the
fingers can have the proper key location.
These overlays usually come with an
adhesive backing which can be peeled
off and pressed onto the membrane
keyboard.

I have seen a number of these ad-
vertised in SYNC with various shaped
holes etc. The first one I recall seeing ad-
vertised was from Kopak Creations, 119
Peter St., Union City, N.J. I have used
the Kopak overlay at their Union City
location and found it to be a step toward
touch-typing on the membrane key-
board. The cost of the plastic sheet over-
lay is usually under $10.

A newer overlay approach, also ad-
vertised in SYNC, is a “chiclet type”
raised key which glues over the mem-
brane keyboard. This innovation is from
Filesixty and costs $19.50.

The Second Approach: Béepers

Some people select the ZX/TS com-
puter because of the membrane key-
board. In certain applications it is
desirable. For example, kitchen appli-
ances with microprocessors generally
employ membrane keyboards to protect
the electronics from spills. The IBM
9000 laboratory computer comes stan-
dard with the membrane keyboard, and
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SPECIAL TWO-FOR-ONE DFFER

Audio MC Programs on Cassette

TWO ZX41/TS1000 PROGRAMS ON ONE CASSETTE ¥14°
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INTRODUCTORY OFFER

New Programs Just *4.95 Each
TV Typewriter

A texn handling program that aflews on screen editing and
outputs 103 primer. Up io 300 lines of iear, full keyboard wap
pori linchadieg praphecs mocdel, ard mulnble print coges

Statistical Graph Generator

Generates & yearly graph for budgeti. imvestmeniy ehc
Festures inclede selfl cemening tibes and dates. and sutocenatic
calculution of wcaler

Supports both TimewC Al printen

Hex Calculator

A s fumetion caleulaior program that allows you 1o inger
msix decienal and hexadevimal operations, receiving the amwer
ineither bex. or dec. b doey sirasght hen podec. convenuom.

[ ] 0
Wl
t, HII —
#1s  Aszmicoperators send foe
1 Free information
about utilities.

To order ane of thera programs send
A0S phun 50" (Permegs b sty P01

THE WIZARD WORKS

Box 65 Walkerville, M1 49459

the IBM PC type keyboard is an option.

A tactile sensation is replaced by an
audio sensation. Devices for audio feed-
back are available for the ZX/TS
computers.

The Third Approach: The Full
Keyboard

This is the approach that most ZX/TS
owners find to be the most gratifying.
They then feel like they have a real com-
puter when they feel the solid “click” of
a key.

If there is a users group available, con-
tact them for names of members who
have done full keyboard conversions.
Also, have you noticed the additional
bonus with your S¥YNC subscription, i.e.,
the reader service card? Look through
the magazine, identify keyboard expan-
sions you might be interested in, and cir-
cle their numbers on the card. The
advertiser will send additional informa-
tion directly to you.

Installing a Full Keyboard
There are three ways a full keyboard
can be installed:

1) Convert a Surplus Keyboard

The main advantage of converting a
keyboard is that it allows you to select a
keyboard that you really like. However,
unless you already have the keyboard, or
are well versed in electronics as well as
computer keyboard interfaces, I would
advise leaving this possibility alone.
Computer keyboards are often hooked
to terminals via a serial interface (the
keyboard to my DEC VTI100 terminal

Figure 1. Keyboard Matrix,

connects via a banana plug with 3
connectors, transmit, receive, and
ground). To connect that keyboard to
the ZX /TS the circuit board would have
to be rewired to conform with the matrix
shown in Figure 1. If a keyboard is con-
nected by a serial interface it is usually
already ASCII encoded, as mentioned
earlier. This is a hinderance rather than
a help. In general, ASCII encoded, sepa-
rate keyswitches, and Hall effect keys
are all problems. The best bet is a matrix
type keyboard with a matrix that closely
resembles the one shown in Figures 1
and 2.

2) Purchase a surplus keyboard al-
ready converted to the ZX/TS
matrix

The keyboards are outlined in Table 1.

Those from Double H Electronics,
L.J.H. Enterprises, and Kopak fall in
this category. Typically these will cost
you $10-20 more than a keyboard from a
flea market or electronics surplus house.
I would say that it is well worth the
additional expense to save the rewiring
job. You can then get the documentation
as well as the support, from the supplier,
I have personally installed several key-
boards from Double H for myself and
friends and have found Herb Hornung
to be extremely helpful. I have heard the
same thing from people who installed
the L.J. H. keyboard from Leonard
Holmberg. The Kopak keyboard is only
recently introduced, but I have found
them to be extremely cordial and
helpful.

Keyboards that do not require solder-

Column
Address
1 2 3 + 5 Diodes Lines
Y ' D6 A8
2 > Dd A9
3 > D2 AlD
4 >+ DI All
5
Rivi D3 Al2
6 {54 D5 Al3
7 D7 Ald
8 D8 AlS
Resistors
+5v

a2
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ing do require complete removal of the Figure 2. Keyboard layout.
membrane keyboard. My experience The customary way of seeing the matrix.
with this is that, once done, it is difficult
to reverse. The plastic membranes with
the gold foil on them continue out of the
keyboard and become the leads which
plug into the edge connectors on the cir-
cuit board. The foil is very delicate, with
about a once in/once out, amount of
gold foil on them. Once pulled out to put
in the keyboard connectors it is unlikely
that all keys will work upon to re-install-
ing the membrane keyboard.

In this regard the keyboards that sol-
der on have an advantage in that both
keyboards can be kept operational by
soldering the keyboard to the solder side

& 0w R
O @ 7

of the circuit board and never touching Figure 3. Solder side of computer board.

the membrane keyboard. Figure 3 (I_in- Dotted lines indicate components located on other side of board.
clude Figure 3 because usually this view ! !

is shown from the opposite side of the !
board) shows the solder side of the
board and where the connections should M :
be made on the keyboard matrix. The
printed circuit board does not have to be Blu 73 )| 348 KBD 4 ) 2 1 @
removed from its case. -~ — -
What 1 usually have done in connect-
ing. Double H keyboards is to connect a
25 pin female connector (the type usu-
ally used for an RS232 connection) to
the side of the computer case and con-
nect the lines from the circuit board to
the connector. I then connect the key-

[hodes

Reuibaors

Heai Simk

MONEY MANAGEMENT FOR HOME OR OFFICE

ZX-81/TIMEX 1000 & 1500 16K RAM/8K ROM REVERSE V|DEO
PERSONAL FINANCES - PART | = Compound Interest: D I R E c T v I ( )
Calculates the total accumulated interest, the time to yield a D E

given amount, the rate of return, the investment for a specific
yield, the future value of an investment, the value when the FOR

interest is compounded daily, the effective rate when the an- _ ] .
nual rate is compounded, and the APR of an Add-on. YOUR ZX-81/715-1000

PERSONAL FINANCES - PART Il = IRA and Simple Interest.
Calculates the annual balance for an IRA account with a single
annual deposit made annually, or a regular monthly deposit, or
an irregular monthly deposit, the total Simple Interest due, how
long it takes to increase to a given amount, the rate of return,
the investment to produce a given amount, the value of an
investment after a given period.

PERSONAL FINANCES - PART Ill = Loan Amortization
Calculates the number of payments, the interest rate, the
payment required, how much can be borrowed, total interest
paid, remaining balance, the refund an early payotf, an amor-
tization table printed in 32 column double line format.

RANDOM ACCESS

BOX 41770K « PHOENIX ,AZ+ 85080

Tapes $12.95 ea; $35.00 for a set of 3; $2.00 S&H; Calil orders
add 6% sales lax.

SKINNER ELECTRONIC ENTERPRISES, P.O. Box 787,
Fallbrook, CA 92028 Telephone 619-728-6904

CIRCLE 52 ON READER SERVICE CARD CIRCLE 40 ON READER SERVICE CARD
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Use “MESSENGER” to
create your own banners,
headlines, gift or business
messages.

REQUIRES
16K

$15.95

SMALLTYME SOFTWARE
519 Independence Ave. S.E.
Washington, DC 20003

How Well Would Babe Ruth Have HIt Against
—— Steve Carltonp—————
Find out with “Superstar Baseball" ©
Msnage leams made up of superstars from the
past and present. Use real basaball statiatics.
Sinclalr updates stats alter each at bat. Play one
game or series. (Neads 15k)

R A T & Y 5§7.85
——Apple Ple Soltware
11 Norwalk Street, West Haven, CT 06518

3-D GRAPHICS

FIGHT GOBLINS, PHANTOMS AND FIND
GOLD DAGGERS INFINITE DUNGEON
LEVELS
ATRUE MABTEFIF'IEC

SEND $12.99 TO (INC. P&H):

SAN DIEGO CA. 92111

'CURRY COMPUTER

Software & Hardware
TIS 1000 and TIS 1500
TIS 2000 Series
Write for FREE Cataloy
Qver 60 ProgramsiKeyboards/Rampacks
DEALER INQUIRIES WELCOME
5344 W, Banff Ln./Glendale, AZ 85306
1-602-978-2902

KEYROARD COMVERSION FLANS includimg KATRA KETS iafo.
Conwvert atandard full-alse keyboard to operate with
your T/8 1000, IX81, ZXBO. Complete plans §3.78 ppd.
Bend 5.4.8.E. for
ather offerings.

SOFTRARE for T3, Enterprises
" GMECKBOOK/BUDGET" Bt. 1 Bex 77
for 2K or mors RAM. Browmsville, ET 42210

17 user-named aoots, Attzy  T. W. Vesssls
amuto eod balanse amt,

azts aligoed st decleal pte., 17 CHRY/name, morel
Listing $3.00 ppd, omssstte H5.95 plus $1.00 p. & ke

[ LANDLORDS
RENTAL PROPERATY MANAGEMENT PROGRAM
175 detaled transactions in just 16K FAAM
Expandable io 64K FAoview e ways
AUTO-PREPARATION of Tax Return
AUTO-SORTING of Entries by Date
MENU-DRIVEN and Usar-Friondly
CASSETTE and MANUAL 521.95 PPD

54.95 FPD

FT'I\'J‘HE (MA Fles. aod 5% tax)

— EASY EYE FILTER
— DECK CALIBRATOR
JTE JACK

ELECTRO

ARTI S
BOX 6631 » PORTSMOUTH, VA, 23701
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board to a corresponding male connec-
tor. If one then wishes to take advantage
of the small compact nature of the
ZX/TS, the keyboard can be unplugged
and the computer is still functional.

I am not sure if the Byte-Back Key-
board falls in the category of a rewired
keyboard, but this company also has a
long history of successful devices for the
ZX/TS computers. The Jameco key-
board is a rewired keyboard. The version
I saw had the case, which is quite large
and contains the entire computer and
RAM pack and there may still be room
for your lunch. The ZX/TS computer
becomes Apple in stature in this enclo-
sure. The ZX/TS legends are not on the
keys but remain marked on the case.

3) Purchase a keyboard specifically

manufactured for the ZX/TS.

Quite a number of keyboards are
specifically manufactured for the
ZX/TS computers both in the UK and
US. Again try to see and use the key-
board. Talk with people who have the
keyboard and get their impressions. I
have examined directly a number of
these keyboards but certainly not all of
them. Read any available literature care-
fully, and, if possible, examine a key-
board before you buy it. I have set up
and used the Fuller, DK'tronics, and
Memotech keyboards.

The Memotech was certainly the easi-
est to install. It plugs directly onto the
expansion port, little fuss, but with a
tiny bit of interference on the screen that
was not there with the membrane key-
board only. The secret of the Memotech
keyboard is that the diode side of the
matrix is contained in the interface that
plugs on to the expansion port. The fre-
quency of the Z80 is in the radio fre-
quency range bringing these out from
the printed circuit board in an interface
always runs the risk of interference with
an RF modulated TV display. The inter-
ference is minimal and the ease of
connecting the Memotech should make
it the best keyboard for those with no
electronic inclinations.

The Fuller and the DK’tronic key-
boards both require disassembly of the
computer to install in the enclosure. The
DK 'tronics model is of good quality and
has a handy numeric keypad. However,
it presents one problem. Because of the
way the computer board is mounted in
the case, the edge connector does not
stick out but rather plugs into a
motherboard. The motherboard does not
stick out far enough to put the RAM
pack on. The recommendation is to dis-
assemble the RAM pack and mount it
unfolded on an extension of the mother-
board inside the case. This I found to be
highly unsatisfactory, but the problem
could be solved by using one of the cable

$5.95 ASSEMBLER $5.95

Astounding Value! Money Back No
Questions Asked if returned in 7 days.
A 19 page instruction manual shows
you how 1o make your own lape—or
uy ours for $995 more. Needs
16K RAM. Write: Eugene Zwei
P.O. Box 1022, Pearl River, NY 1096

milmmmmm;mm

Tsml.‘romouwilﬂtﬂmmmm1 -

TS5 1500 —

TS 1000 -

TSlCIlsRAM M(JIJ'ULE

T5 2040 Printer (For 2x81. TS"!IDQ IS‘NIEBL
ER PAPEA THREE ROLLS

MEMORY SCOPE +

A revolutlonary program
opens a new view 10 the in-
side of your computer,

Send 5.A.5.E. for FREE
info packet and machine
language halper.

.0. Box 13651
Albany, N.Y. 12212

BONNIE & CLYDE
SOFTWARE

SEND 7.95 FOR DASSETTE
and manual. Gives
leasure and helps
your thinking. 16K.
CIRCLE CHESS, Box 43
Des Plaines, IL 40017
PRl TIMEX [Eeamees
Check Masteric L brawraty Bberss Creme Forrat §10.98
'Ihnnt:nm-nn L b S0 . Cobingory Asiegrenent & Arcivis. Proles
Cormpiohs

wora F Raorvsre, ERng orad ey Bore Siciarard
I)-rmw S Prrter I ey te

Accounts Pay-Master & bus hnony Meru Dman foera $19.95
i on ConsoRa Lip o X0 Enimem. Ausormoi Dios Dicrn Cstaaningg; Sewsr By
Arcourd of By Decounty Alowsd Compiote E9ing. Moy Coen B
) ArnciyEs. & Prnted Supspeo (@ evedy pord

CHewrter CHand, Ltd. 5575w

Fa L]

BAZIX: an exiensionof ZX BASIC cass. +inst. 512U.8.
Sh&mumllwimadm functions

GOTO or GOSUB 1o a label name
instead of a chocked number.
SPACE ﬂ:nmn'z:nol of
b%ns ruspme

VARS hﬂilvmahimm meamory.

ELML :’nﬂmuwhuﬁulmnmmm
ERASEV erases any variable f :‘:uoussm
Flhhardl_lélm Bax 188, Lamiton

STORY SOF TWARE

MAZE RACER - $11.98
16K-3-speed car - Joystick Compatable - 100% MC
SPIDER CAVE - §11.88

16K-Excallan graphscs - Joystick Compatable - 100% MC
CHARACTER GENERATOR for Advance Dungeons &
!Hjhm

~ Characters mossmmam-mln
1%} Traceeman TS

3838 South §7th - Nﬂﬂﬂ Mw‘lm

SPECTRACOMP

MICROCOMPUTER SOFTWARE
LTS

FROGGY HIGHWAY for TS 1000, 1500, soon fior 2068
The K version of the arcade classic
Send check or money order for 57.97 and
self-addressed stamped envelope 10
P.O. BOX 26232 » LANSING, M 45007

All labeis istabile.

Fugh-Each kel of secunty i dvlalabie Irom wanaars M

Program _fape wilh cocumentaton comty

ﬁw Send 10 ACCS Labs. PO Box 12090, La

Crasenta CA. §1214-0700 Or caf ow compuler BB

24 Piouridiyp @ (213) 245-9682 ki Move nlormabon
TS5 7000 1 500 sywlam
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Table 1. Keyboard roundup

LACKJACK

B FOR
WINNERS

Keyboand = Nomeric  Sinclair |
Suppliers I:l)t Enclosure Solder Pad Fegend Price Comments

Dnuhlc H Electronics Typewriter Style Q’ |_
195 Leluni 53 NO YES NO NO 856,00 Excellent keyboard action O
San Antanio, TX 7242 Full Space bar O ""‘CK P’-"E' °
LIH Enterprises One of the first wired 16% O 168
PO Box 6305 41 NO YES NO NO  S$BS.00 for the Sinclair ¥ zva1
Drnngc. CA 92667 Full Space bar TS1000 8
JAMECO Electronics YES Legend $99.95 + Case Use this F::fiiﬂgﬂﬂl :iimk&::t EME

= " - 1 GTET
1355 Shorewsy Rd, 62 optonal YES NO  on  $59.95 Keyboard only Dy ettty at 31
Belmont, CA 94002  Case  $4995 Casconly z
—_— — -— - — _——— 0 — BLACKJACK RULES e g .
DK Tronics YES Good quality Fart of the fun of 21 i= using the
23 Sussex Rd. 52 Computer  NO YES YES  $89.95 RAM must be options ta your full advantage.
Great Yarmouth inside disassembled to BASIC STRATEGY
Norfolk, UK atrach Rezove the guesswork from hit/atand
TR double down and split declsicna.
K-2 Electronics Design Called “Kradle™ CARD COUNTING
3990 Varsity Dr, 50 YES N/A  NO  YES  $19500 Comes with 64k RAM Win ty placing bets in proportion
Ann Arbor, M1 41804 Expansion ports te your advantage.
T ion ANAZEMENT
Sinclair Place YES Sculptured keys S ctatas d minimize loe
PO Box 2218 R Sl w1 (R WEih corroct bankroll menagezent.
Redmond, WA 98052 Ext. RAM bonre. $9 count witls playiog 21 acH
= = e - il S — —— the powerful and proven card courn wtin
“Compact™ YES Contact Sl" syste= bullt ints this blacklack sm,'u.
Sinclar Place 56 Computer NO YES YES for info. Features menu selectien of rules to
PO Hox 2288 inside Color  SEE.EO sizulate actunl easino play including
Redmond, WA 98052 =~ Metal Codes e o Doubling down nndlfalr splitiing

& i
Research Applications Prod. Pad Contact g ?;:gi;iiuniigrizf.reqdep
4561 Paloma Lane 73 NO YES for YES  S80.00 for info, o MNultlpie decks and more
4 b
ot Ly Sa Vi L S RS2 e e g W S Rl £ Sy Cassette comes with 208 page hardcover
Kopik Inc. YES Typewriter Style took, BLACKJACK YOUR WAY T0 RICHZS.
119 Peter St. 48 Optionsl  NO  Optional YES 599,95 High quality Send $27.95 plus $3.00 postage toy
Jersey City, NJ 07087 Full Space bar (Ca. resldants add 635 fales tax)
Cypac e ) e —— - T I T ek LA LT SCITECH SCFTWARE
E-£ Key YES Not typewriter A e : Xe foye
Sujte 75 STX 0 Two NO YES YES $84.95 but large enter 1111 EL CaRINC REAL, SUITE 1_09{2— 9
;f]ll Snm:f;nu.;:i;;y Options §* Space bar SUNNYVALE, CA. SUDET
uiney,

Zebra Systems Ine. Contact . =
78.06 Jamaica Ave. Dept. B 40 YES NO NO  YES $69.95 for info. R EORY EPFICIENT
Woodhaven, NY 11421 SCROLLS ANYURERE THROUGH HMEMORY
o CIZELAYS. HE\" BEINAR-DECIMAL-CHRS
Suntronics Co. Ing YES S eAsTCidoRlear DeCTnAL T
12621 Crenshaw Blvd, 41 Computer NO NO YES 55995 Full Space bar ?EEEEEEEE:“EE'QNEGE:E. B e
Hawthorne, CA'90230° ", inside SEBUIEL sOFTUR REE-esi s.gAcAD =7
Gladstone Electronics YES e S
1585 Kenmore Ave. 47 Computer  NO NO YES  §79.95 Full Space bar ADEZ =%
Buffalo, NY 14217 m'.uic 4023 g2
Byte-Back Co. YES
1702 Ouk Knoll Dr. 41 For Keys  N/A NO YES  §59.95 Full Space bar
Leesville, SC 29070 only s %4, FIRST TIME OFFER

SRE= o IR & 3 ] I Durect Video Converssons Video Monitors.
Mematech Corporation YES NO Buffered Interface o
7550 West Yale Ave. 41 For Keys Interface NO YES 59995 Plugs on like Data Qualty Cassetie Tapes 5l Diskones
Dﬂmn w SDIZ“-' anly oni bck RAM Pack Cassette Dupbcabon Service  Computer Paper and Suppiies
Toptronics Company No info. o Castle Sales Co.
4018-A W. Chandler Ave. N/A N/A N/A N/A N/A 55481 availsble 1522 Mission St., South Pasadena, CA 91030
Santa Ana, CA 92704 Send S.AS.E for prce list
KAYDE Electronics S)Nt:m!. YES £75.90
The Conge 41 Optional ~ N/A NO YES 55590 Repeat key
Dept. 8Y-3 Computer 521.90
Norfolk NR30, UK inside FREE CATALOGUE
Ea o E — —_— We have reviewed and tested hundreds of Timex/
Fuller Keyboard YES RAM pack f‘“';‘mﬂ"”',ﬁ:’*‘“u, m“"m“’"m"c".l"'“m.
Ramex Inth 42 Computer NO NO YES  $49.95 can be easily
48945 Van Dyke inside attached SENDTO: ronomo SDFI'WAHE WORLD
Utica, M1 48087 P.O.

e = - —— — AGINCOURT, ONTARIO, CANADA.
Synergistic Design M15 384
PO Bax 411023 59 YES NO NO YES 58595 Auto Repem “dealer inquiries welcome
Chicago, 1L 60641

RAM pack extenions. The Fuller and
Memotch keyboards have a nice feature
which puts a shift key right along side
the delete key. One can then very easily
delete by hitting the two keys simulta-
neously. My major criticism of these
three keyboards is that all the keys are
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the same size. I am used to using a key-
board with a space bar and a large “RE-
TURN” key.

Table 1 reviews a number of key-
boards that have been advertised in vari-

ous publications. Examine some of thas!:i

before you buy.

OVERHEATING? FUZZY TV DISPLAY?
Send for Timex Improvement Guide. In-
cludes simplified instructions to make
your computer run cooler and numerous
ways to improve your TV display, $400. R.
Smith 3618 W. PARK BALBOA,
ORANGE, CA 92668
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Hardware Review

The Thurnall SYStem Lawrence A. Kelly

The Thurnal Modular System. I/0 Port:
$34; Motherboard: $30; 8-Way Indicator
Unit: $24; B-way Switch Unit: $24; 8-
way A/D Converter: $45.75; Transistor
Driver: $18. Thurnal Electronics, c/o
Sinclair Place, PO Box 2288, Redmond,
WA 98052.

The Bus

As the general public becomes pro-
gressively more ‘‘computer literate,” the
topic of conversation at many cocktail
parties drifts to personal computers,
These conversations are usually liberally
modified and amplified with “buzz”
words and phrases (one only need men-
tion these; it is not necessary to know
what they mean at cocktail parties.)

One such phrase is, “Is it expand-
able?" Asa ZX/TS owner you may val-
idly answer, “Yes, my computer is
expandable.” Though it does not have a
Versabus, Multibus, Unibus, or S-100
bus (some of the more famous micro/
minicomputer buses), it does have the
expansion port in the rear. This may be
called the “Sinclair bus.” You usually
attach the RAM pack at this point.

A “bus" in computer terminology
should not bring to mind a sleek racing
dog (Greyhound), but rather the collec-
tive lines that connect the various inner
parts of the computer. The bus is sub-
divided into an Address, Data, and Con-
trol bus. In our B-bit, Zilog Z80 based
ZX/TS, there are 8 Data lines, 16 Ad-
dress lines, 13 Control lines, and another
3 lines for +5V, ground, and the clock
signal. This gives a total of 40 pins

Lawrence A. Kelly, PO Box 484, Morris Pluins, NJ
07950
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The Thurnal Electronics Input/Output Port is a
parallel interface, using the Z80 PIO developed

by Zilog for the Z80 CPU.

which go into the Z80 computer (CPU)
chip. These lines, as well as +9V (un-
regulated from the power supply) and a
memory line, can be seen labeled in the
chapter on machine code in your manual
(p. 124 of the Timex edition).

The Thurnal Electronics (TE) devices
“expand” from this edge connector.

The TE 1/0 Port

The TE 1/0 Port is the first part to
connect to the computer, and it is lit-
erally the portal through which every-
thing passes.

There are two main ways that data
can be passed in and out of a computer.
The first is the way a program is loaded
from the tape recorder, i.e., over one
wire with the bits queued up one behind
the other, parading single file. This is
known as serial transmission. A typical
serial interface is the RS232 standard.
The other way of moving data in and out
of the computer is on the bus, with the
data marching in, shoulder to shoulder,
8 bits wide. This is known as parallel
transmission. A parallel standard is the
IEEE 488 (sometimes called the Hewlett
Packard bus).

The TE 1/0 Port (I/0 = Input/Out
put) is a parallel interface. The interface
is accomplished via an integrated circuit
developed by Zilog (designer of the Z80
CPU) to be a parallel interface for this
microprocessor. It is called a Z8D PIO
(Parallel 1/0). From the outside the

chip looks identical to the Z80 CPU,
The inside is quite different though it
has the same lines. The PIO is designed
for receiving parallel data from the CPU
and outputting it to a peripheral.

There are two separate ports, termed
A and B, which have 8 data lines plus
“handshaking” (control lines). The TE
box has a connector which is identical to
the RAM connector which connects di-
rectly to the computer. A memory pack
is not necessary to operate the I/0 port,
but, if you will be using one, the com-
puter edge connector for the RAM pack,
continues out the rear of the TE box.

The PIO is fully “decoded.” What
this means to you is that the use of the
TE expansions will not interfere with
any other devices you intend to attach to
the computer such as 64K RAM packs,
printers, serial interfaces, modems, etc.

However, because the port is decoded
you will need a very short machine code
program to access the ports. The docu-
mentation from TE offers you an option
here, a stepwise entry of the necessary
codes into a Basic REM statement
which is clearly explained with ab-
solutely no mention of machine code.
This is guaranteed to operate the port.
They also have a section which com-
pletely explains the machine code rou-
tine if you are interested.

The connector to the ports has all the
lines to port A on the top of the circuit
board and the lines to port B on the bot-
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tom. Any of the TE devices can be con-
nected singly to this edge connector (one
of the first things I connected directly
here was the TE joystick.

If more than one of the TE devices is
to be used, a motherboard is available.
The motherboard will connect up to 4 of
the TE devices at the same time (since
the ZX/TS is not a multitasking com-
puter, you will be able to address them
only one at a time. The motherboard
contains no electronic devices; it is just
an extension of the bus or wiring,
namely, the data and control lines—2 to
port A (Al and A2) and 2 to port B (Bl
and B2). The proper connecting se-
quence of the devices and the lines
is diagrammed on the cover of the
motherboard.

The TE Joystick

I set up the TE joystick and entered a
rather extensive (16K RAM required)
Basic program supplied by TE which
constructed a maze that used the joy-
stick to manipulate through the course
without crashing into the wall. There is
very good documentation for the opera-
tion of the joystick, so those of you in-
terested in games could quickly adapt
one or more of these to your game pro-
grams. The Timeblaster video game
from Caliope Software would be particu-
larly interesting to play with a joystick.
In this case, since the software is mostly
Z80 code, you would have to prevail
upon the author to provide you with a
version that used the codes you would
need for the joystick, instead of for the
movement keys which are used.

Other TE Devices

Let's take a quick look at five other
TE devices. The TE Indicator Unit, with
8 LEDs, lights up according to the bi-
nary equivalent of what is sent to the
port (a good way to learn to count bi-
nary). The TE Switch Unit, just like the
original micros—the MIT's Altair 80
and the IMSAI 8080—allows you to
switch your programs in through the
port by setting the binary equivalent of
the code on the eight switches (on=1;
off=0) and then reading the port. (This
would be purely academic as far as I am
concerned).

Another TE device can do Digital to
Analog (D/A) control of devices: The
TE Transistor Driver controls low volt-
age electronic devices while the TE Re-
lay Box switches on low current house-
hold equipment using line voltages.

In all, the TE devices are a sound
investment: They are well built and at a
reasonable price for Sinclair expansion.
If you do not have any electronic experi-
ence or applications along those lines,
you will probably be interested only in
the parallel port and the joysticks. Ma
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BACK ISSUES OF
—{ I | g | e

Add to your Sync collection today, while
copies are still available. The more com-
plete your library of back issues, the more
authoritative and useful it will be to you.
You may order any issues published
during the last twelve months, being sure
to specify the month and year for each. If Games and Educational
a particular issueiis gui of stoc:-:. your
ayment will be refunded promptly.
" éack issues of Sync are priced at i for TS1000/TS51500
$4.00 each, postpaid. Outside the US.A., A
$5.00 each.

T T R

['SYNC cn 1914
Morristown, NJ 0T880
Please sand volumes of Sync listed below

Mo, & ¥r. Cruantily Unil Prica Total Price

Programs

PAYMENT ENCLOSEDS — . (CA. NJand NY
STATE residents add appicable sales lax.)

o (phease print full name) 8, BT \
l Addrass_ k) "‘\,{\b “‘1\%\‘
city B | i hs'i—'-..
| WL

I

I

I

|

State, Zip I
| Epufarcpere e =l

CRORGIIARS

@ 0T ANOTHER T0Y

BUT A COMPLEX SIMULATION OF FOUR MILITARY- INDUSTRIAL
ECONOMIES LOCKED IN A DEADLY STRUGGLE FOR SURAVIVAL
ONE TO FOUR PLAYERS COMPETE WITH EACH OTHER AND/OR
THE COMPUTER., BALANCE OF POWER DEPENDS UPOMN
SKILL IN DEVELOPING RESOURCES. USE OF ESPIONAGE,
EXPLOITATION OF ALLIANCES, AND UTILIZATION OF MILITARY
POTENTIAL REQUIRES IX8! OR TS1000 WITH 16K RAM

ORDER FORM FOR CYBORGIWNARS

Send $14 (plus $1 for shi in%l to: STRATAGEM CYBERNETICS, INC.,
ggﬁ orbin Place, 2E, Brooklyn, New York 11235.

MW e e il
ADDRESS
i) | A e
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“Resources™ lists new products and services for Sinclair and Timex/Sinclair
users. Suppliers and users are invited to send brief, informative, objective descriptions
of products and services along with details for ordering to: Resources, SYNC, 39 E.
Hanover Ave., Morris Plains, NJ 07950.

All programs in this listing require the 8K ROM and 16K RAM unless otherwise
noted. “CC"indicates cassette format. When a supplier has more than one product
listed, the name and address follow the last product.

User Groups

Florida

South Florida Users Group

c/o Bob Pearsall

9220 Fountain

Lakewood, FL 33463
Newsletter: $10/12 issues.

Oklahoma

Timex Sinclair User Group
Billy Casebeer, Pres.

PO Box 372

Oologah, OK 74053

Rhode Island
Ocean State T/5 User Group
¢/o Bob Dyl
15 Kilburn Ct.
Newport, RI 02840
(401) 849-3805

Texas

San Antonio Timex/Sinclair
User Group

Jim Houston

414 W, Elsmere

San Antonio, TX 78212
(512) 735-2895

User Group Name/
Address Changes

Maryland

Capitol Area Timex/Sinclair
Users Group

PO Box 725

Bladernsburg, MD 20710

Formerly Prince George's SUG.

88

Missouri
Timex/Sinclair Users Group
of Kansas City
c/o Carl E. Mutch, Pres.
4701 NW, Linden Rd.
Kansas City, MO 64151
(816) 587-8820. Formerly Com-
puter Users Group TS1000 &
ZX80/81.

New York

Address change:

Sinclair Computer User’s
Society (SINCUS)

PO Box 36

Johnson City, NY 13790

User Group Forming

Pennsylvania
Philadelphia area:
Mark F. Miller
9573 Walley Ave.
Philadelphia, PA 19115
(215) 698-1905. Please send
SASE.

Toplcal

Archaelogy special interest group.
Write in English, French, Spanish,
or German. Worldwide.
Archaeological ZX Users Group
¢/o Robin Smith

30 Charles St., W, #720

Toronto, Ont.

Canada M4Y-IR5

Forth Interest Group

PO Box 1105

San Carlos, CA 94070, Annual dues:
§15 (U.5.); 327 (foreign). Includes
subscription to Forth Dimensions
(bi-monthly).

Publications

“What Every Computer User Should
Know about Static Control,” 8-page
brochure on nature and cause of
electrostatic charges and treatment
for static-proofing virtually every
surface and object in the computer
workplace. For a copy, write: ACL
Inc., 1960 E. Devon Ave., Elk Grove
Village, IL 60007. (312) 981-9212.

RB Forum. Monthly newsletter
published by RB Robot Corp. Free
to owners of RB5X Intelligent
Robot; other subscriptions: $15/yr.
prepaid. RB Robot Corp., 18301
W. 10th Ave., Suite 310, Golden,
CO B0401. (303) 279-5525.

AAMI Journal. Published by
American Association of Microcom-
puter Investors, Inc. Included in
membership dues of $49. 1o provide
information on how to use com-
puters to do better in investing.
Other membership benefits: com-
prehensive directory of investment
software, free computer programs,
discounts on investment software,
study guides and disks. Write: Amer-
ican Association of Microcomputer
Investors, PO Box 1384, Princeton,
NJ 08542, (609) 921-6494.

Books

MeGraw-Hill Dictionary of Sclen-
tific and Technical Terms. 1,846
pp- $70. Covers every major field
of science, engineering, and tech-
nology. Reflects current usage and

specialized terminology in 100 dif-
ferent disciplines. McGraw-Hill
Book Co., 1221 Ave. of the
Americas, New York, NY 10020,
(212) 997-3493.

GOSUBS: 100 Program-Building
Subroutines in Timex/Sinclair Basic.
By Ewin Gaby and Shirley Gaby.
$9.95. 176 pp. Designed to provide
both novice and experienced pro-
grammers with building blocks for

constructing, ing, and refining
programs on the ZX81, TS1000,
TS1500, and, with very few

exceptions, the Spectrum and
TS52068. McGraw-Hill Book Co.,
1221 Ave. of the Americas, New
York, NY 10020, (212) 997-2486.

Creative Computing
Press (U.K.)

3 new books for the ZX81 and
TS51000 from Creative Computing
Press available directly from the
publisher in U K.: The Best of SYNC
(£6), 50 Programs for the TS1000
(£5.50), and The TS1000 Ideabook
(£6). Limited guantities of Com-
puters for Kids: Sinclair Edition
£4.25) also available. Add £1 for
postage and packing in UK.; £2 10
all other countries. Hazel Gordon,
10 Bishops Way, Sutton Coldfield,
West Midlands B74 4XU, UK.

Programming Aids

Complete Software Library. Ex-
tensions 1o Basic, Program Name
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Reader, Multiple Programs in Mem-
ory, Tape Unlocker, Secret ROM
Tape Routine, Etchsketch, Char-
acter Set Bandana, Surprise!, Beep
Routine, Lower Case for Printer,
Phaser Sound Effect, Super Function
Plot, 16K Two Pass Assembler, Hi-
res Printer Routine. Also Unusual
Display, Program Name Reader Re-
location Program, Oscilloscope with
Fantastic Graphics, 16K text editor
with full print formatting, 1K text
editor, 3 great real-time games, Sines,
Flower, Beep Relocation Routine,
Unusual User, Keyboard Learning
Game, Self List, Poster Maker Pro-
gram, Multiple Programs in Memory
Relocation Routing, 3D Plane. 1K
to 16K RAM. On TDK tape or
equivalent. Poster at half price with
this package. CC: $24.95,

John Richard Coffey, PO Box
448, Scottsburg, IN 47170,

Basic Basic. Learn to write your
own computer games; screen dis-
play, keyboard input, moving graph-
ics, loops, editing, and other pro-
gramming techniques. Program tape,
workbook, and blank tape; $17.95;
Visa/MC. 2-Bit Software, PO Box
2036, Del Mar, CA 92014. (619)
481-3242,

Tape Unlocker. 1K machine code
program to end your worries about
not having backup tapes. Break
through the program; list and save
or print it. Listing: $1 plus SASE.

Super Save/Load. 4 features:
SAVEs and LOADs machine code
above RAMTOP; SAVEs and
LOADs data; reads the name of
the program on tape: makes copies
of almost any tape program. MC,
People who have bought Multiple
Programs in Memory will be able
to use this to save all the programs
in memory. CC: $4.95.

John Richard Coffey, PO Box
448, Scottsburg, IN 47170,

RPNZL Programming System.

Occupies lower portion of the 16K
RAM pack; leaves enough room
for equivalent of 12K Basic program
in only 6K RAM; typically 15 times
faster than Basic. Full screen text
editor suitable for word processing
and a compiler permit structured,
symbolic code in a Forth-like, stack
oriented syntax. Accesses dozens
of program, data, and text files per
tape. CC and manual: $29.95. See
applications elsewhere in this
column, The Golden Stair, 141A
Dore St., San Francisco, CA 94103,
(415) 552-1415. $1.50 s&h per
order.

Word Processors
Word Sinc Il. Word processor

featuring: 42 characters per line:
lower case letters (unshifted); auto
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repeat on all keys; full screen editing;
automatic up and down scrolling;
block move; search; replace; delete;
tab; 20 special characters; and more.
Room for 8000 characters in 16K
RAM; expandable to larger RAMs.
CC with manual: 520, P. Hargrave,
Site V RR 4, Nanimo, BC, Canada
VIR 5X9. Exclusive U.S. Distribu-
tor: Gesang Associates, PO Box
452, Randallstown, MD 21133,

Text Processor. Write, read, edit,
print, save, and clear text. 2000
word capacity. Edit in full or split
screen mode. CC and instructions:
$12.50. A. Rodriguez, 1605 Pen-
nsylvania Ave., Miami Beach, FL
33139,

Electronics Programs

Electronic Programs for the
Hobbyist. Programs cover Ohms
law, op-amps, bipolar power supply
design. Menu driven. Looped pro-
grams. $9.95; 51 s&h (money order).
Rob Wells, 3090 Meadowgreen Way,
West Jordon, UT 84084,

Tax Programs

Fed-Tax Software System. System
has 3 separate programs: (40
Form, 10404 Short Form-1(40EZ
Easy Form, and Schedules A & B.
CC and documentation. Each pro-
gram: $10.95 plus $1 s&h. Toco
Technology, PO Box 98, Santa
Claus, IN 47579,

Math/Science

Easy Math. Does math directly;
type in problem or formula and
press ENTER: answer appears on
screen. 10 single letter variables
available for problems like
(4+D)/TAN A. Each can be an
equation itself so systems of
equations can be run with a single
keystroke. Produces columnar out-
put on printer with headings, sub-
totals, and totals. Demo program
included. CC: §9.95. Simulsion, Box
894, Lemon Grove, CA 92045,

Math by Numbers. Arithmetic
tutorial for grades 3-5. Randomly
generated problems in addition,
subtraction, multiplication, and di-
vision of multidigit numbers. Enter
answer one digit at a time just as
on paper; allows for carrying, bor-
rowing, and remainders. Separate
score for each type of problem;
extra practice for weakest area. CC
and instructions: $12.95 pp. Charles
J. Bonner, PO Box 9179, Norfolk,
VA 23505,

Cublc/quadratic Solution. So-
lution to the cubic and quadratic

m
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like, a popular new trivia board

been adapted for the T/5 1000 and ZX-81 computers.
TRIVIA CHALLENGE tests your knowledgeina

variety of categories including s
science, history, geography and
players.

TRIVIA CHALLENGE comes on four C-92
professional quality cassette tapes. The graphics pro-
vide the board, the dice, and the scoring. Very user
friendly. Each tape provides fun, challenge, and edu-

cation, as well as many hours of
pleasure.

All programs are guaranteed to load and run
(defective software will be replaced).

Take advantage of our special introductory offer

and save 31% off our regular lo

only 12.95 + 1.95 s&h (about the retail price for 4

blank tapes alone) for over 500(
cassette package.

THE OFFER ENDS FEB. 29, 19
Send Check or Money Order to:

ISTHMUS (special offer)

P.O. Box 174

Winnipeg, Manitoba

Canada R2M 4A5

TAKE THE TRIVIA
CHALLENGE

TRIVIA CHALLENGE is based on, and plays

®

ame which now has

ports, entertainment,
more. — for 210 8

mind probing

w price of $18.95. Pay

) questions on a4

B4
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Dusr ORDER TODAY!
Plecae send me the following.
PROBLEMS? : ~ = ek
L _  IO48 Computer
Dust Covers
@589% 5
Solve Them with —— $OO Compuier
Matching Dust Covers e T s
for Your Whole cr ﬁg‘?‘:‘ﬁ“‘“ :
Timex System! 2 b 25 ==
$8.95 Covers @$895 5
—— QnJ/omSwach w/
These are the deluxe covers o 3= "
for the Timex 1000, 1500, and Shipping & Handling 5 _ 200
2068 computers. or the Timex 5%, Siate Tax
Printer. The covers are made L stn Residenis only)
TOTAL §

of hand sewn (not glued or
heat sealed). brown leather

cxin N rdo—-spoci.ollr | Check or Money Order anclossd
fined with & soft nonscratch R R e e
liner, i
MoserCord ¢ ____ e
Don't waste your money on InnetBank #
those cheap looking, clear Daie
plastic, static filled covers. Gat ==
the quality ones, custom fitted ——
to your Timex. I,
SHIF TO.
Available singly =
or as a matched
set in bequtitul it
brown simulated City
leather. Also available for your Siate /Op

1000, an on/off swilch that
also improves the load capa-
bilitiss for your machine.
Works like magic. Saves lois of
time and problems. Guaran-
teed, of course.

Dealer Inquiries Invited

-

r

- —

Pleces.

550 N. 68th Street
Wauwatosa, WI 53213
414 /257-3562
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July/Aug 1983 Sync-
"...VOTEM is a must.

Oct 1982 Syntax-
"...VOTEM is a
bargain."

READ THE
RAVING
REVIEWS!

Issue #1 of

Timex Sinclair User-
"The manual is extremely
comprehensive..."

Down East Computers
CIRCLE 25 ON READER SERVICE CARD

VO EM

$39.95 (Kit)
$59.95 (A& T)

P.0. Box 3096

—Input Range: 0

THE ANALOG INTERFACE FOR
TIMEX ssru:lan—

\"C'TEM = & complete package of hardware and software to enable
your computer 1o measure, desplay and record voltage and femper-
atune. Use your computer 10 montos sy physcal phenomesnon (pressure.
lght. ternperature, o1c.] that can be represented by a DC vohags &
probe 18 presnded for temperature measuremeants. Use VOTEM as a
sman volimeter/thermomaeter with siorage

VOTEM also amplhilies and clsans up the tape signal o help you
overcome LOADng problems expenenced by many TS1000 owners.

* Connects to tape input of TS-1000/2X81./80

* Requites no modilcations 1o compuler

* Eamly adapied o oiher compuier systems

* Operate with 1K o more Memony

—Resolution: > 14-ba: 0. 00005V: 002" F: 50ppm

to +1 Volts {easly expanded)

—Documantation: 35p manual avmlatile separately

—Price: $52.95/Assembled & Tested o $39 95/kn

—Warranty: | 5-day urcandtional |ART units anly)

Send check or money order plus 53 shipping (US currency)
Manual alone: $5pp [applied 1o first purchasas)

Write for 8 FREE detaded product descipson

Greenville, N.C. 27834

equation for real coefficients. $1
plus large SASE. Igor Alexeff, E.E.
Dept., University of Tennessee,
Knoxville, TN 37916.

Equation Solver. Displays each
step in the solution of mathematical
equations. Works on any level of
mathematical proficiency. Also
solves unknowns. CC: $8.95 pp.
Robert Martin, 15950, Fountain
Valley, CA 92708.

Lab I. Computes CODs,
BODs, MLSS/MLVSS/5VI, Total
Suspended Solids, Total Solids; will
run 20 samples in each category,
except TSS which runs 34, Formats
data in tabular form.

Lab P Il. 2 interactive
parts: 1) COD; 2) BOD/COD Cor-
relation. With user input factors
will compute COD, estimated BOD,
Sample sizes for BOD analysis, Ex-
pected High and Low BOD range;
includes HELP screens. Auto load
feature carries results from one part
to another. Formats data in tabular
form.

Menu driven programs. $24.95
each. SASE for information. Labsoft,
1707 King St., Jacksonville, FL
32204,

Financial Programs

Checks + Balances. Up 1o 60
data files for storing your checking
transactions. Automatic number of
checks (according to your present
system); plenty of room for de-
scriptive info; automatic deposit
mode; review by number or payee's
name; auto-save mode saves data.
CC: $8.50 plus §1.50 s&h. Computer
Wear Software, PO Box 1059, Dept.
ID, Riverdale, NY 10471.

IRA Organlzer. Maintain a com-
plete permanent record of all your
IRA transactions (dates, deposits,
withdrawals, interest). Subtotals and
account balance computed. Menu:
enter data, display all data, cor-
rection, display account summary,
display specific transaction, save
to tape, copy to printer. CC and
documentation: $16.50. John B.
Carson, 11200 Lockwood Dr., Silver
Spring, MD 20901.

Loan Amortization. Shows break-
down between principal and interest
on loan payments; use any payment
plan; give any 3 of 4 factors and
the program calculates the fourth.
Listing: $8; CC: §15.

price.”

DEATIST

"Eat as many lemondops as I do, and you eventually have to pay the

920

Tax Return Organizer. Written
by an accountant; helps organize
tax records for individuals. CC:
$15.

WMJ Data Systems, 4 Butterfly
Dr., Hauppauge, NY 11788,

Rapld Finance. 19 user established
categories; up to 500 entries made
by date, category, amount, optional
comments. Numerical totals main-
tained for each category. Entries
may be searched. Much MC. Info
on request. CC: $10.95. Russell
Brewer, 26630 Mill Rd., Frazeysburg,
OH 43822,

Utility Programs

Quickdrive. 17 MC graphic and
utility routines to incorporate into
your programs; listable; explained;
Basic demo. Includes: CLS/Screen-
fill, Inverse, Border, Input Check,
Graph 1 & 2, Scroll (4 directions),
and more. CC and manual: $12.95.
Micro-doad, PO Box 1095, Truth
or Consequences, NM 87901.

Educational Programs

Writing. Input a 100 word sample
of text and the program will de-
termine the educational grade level
required to understand it. An
analysis of your text will also be
prepared. CC: $8.95. UAS, PO Box
612, Haddonfield, NJ 08033,

Math Quiz. Asks questions on
grades 1-6 level, 7 levels. CC: $9.95
pp- Andy Balderson, 3390 Dent
Cres., Prince Albert, Sask., Canada
S6V TH3.

Bible Books. Drill and practice
in recognizing New and Old Testa-
ment books, categorizing them by

type (history, letters, etc.), spelling
of the book names, arranging them
in order. 55. Abbreviated 2K drills:
53

Ten Commandments. Drill and
practice in completing key words
in the Ten Commandments and in
recognizing the sequence. Available
in KIV, RSV, GNB. $5.

Prodigal Son. 2 programs: 1) Pre-
sents story in frames for student
interaction; variety of questioning
techniques. 2) Simulation program
for students to reenact the decisions
made by the younger son as he
leaves his father, travels, squanders
his money, nearly starves, and then
returns in shame to receive his
father’s forgiveness. Ages 11 up.
Both programs included: $10.

Marydel Frohne, 5t. John United
Church of Christ, 601 N. Highway
&3, Bensenville, IL 60106.

Spelling Program (2K RAM).

Drills user in self-entered words.
Fully adjustable word lengths, num-
ber of words, length of time to
study words, etc. Ideal for small
children. Prompts. Documentation
and modification instructions. In
Basic. Listing: $1.50 plus SASE. John
Osborne, Box 579, Oakwood, IL
61858.

Home Programs

Auto Disgnostic. Select your
problem areas and the computer
will perform a decision tree analysis
to pinpaint your trouble spots. Many
remedies require only simple ad-
justments. Save on costly auto repair
bills. CC: §9.95, UAS, PO Box 612,
Haddonfield, NJ 08033,

The Organizer. Inventory pro-
gram. Allows manipulation of items
through add, alter, destroy, start
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from scratch.
The File Developer. Allows stor-
age of 100 files spread over 4 parts,
For more information write: E
and S Software, PO Box 196, Budd
Lake, NJ 07828,

Insulator. Figure gains on home
energy improvements; determine
whether savings justify cost. Listing:
$2 and SASE; CC: 510 plus $.60
s&h.

Blorhythms. Calculate physical,
mental, and emotional cycles for
any given day or 3 week period.
Listing: $2 and SASE; CC: 510 plus
§.60 s&h.

MAH Software, 341 W. Eagle
Lake Dr. Maple Grove, MN 55369,
SASE for catalog.

Astro-Data. File system with
options of the 12 signs of the Zodiac
to give information on your char-
acter, destiny, future career, and
more. CC: $10.50 (Canadian; no
personal checks or credit cards). J.
Brunet, 857 St-Honore St., Quebec
City, Que., Canada G1J 2W2.

Schedule. Enter appointments and
short memos in any order; retrieve
them by day, week, month, or year.
Holds at least 75 items; up to 25(0.
CC: §7.95.

Chartmak. Six modes of operation
for line, bar, and pie charts. CC:
§9.95.

The Golden Stair, 141A Dore
St., San Francisco, CA 94103. (415)
552-1415. $1.50 s&h per order.
RPNZL application programs.

Flying Programs

Flight Planner. For pilots. Plans
entire cross country flight: true
courses, wind correction, true air
speed, groundspeed, etc. are all
calculated. Maintains data base of
airport/YOR locations; will generate
checkpoints with enroute VORs.
CC and manual: 510 pp. Joe Smiley,
8A Anthony Cir., Newark, DE
19702.

Amateur Radio
Ham Helper Series. Programs for

the Ham "Shack” from data files
to QSL printing. In Basic; easy
madification, SASE for details. Kraig
D. Pritts, Box 196, Leonardsville,
NY 13364,

Beam Heading. Calculate bearing,
miles, and kilometers from user’s
city to any location in the world.
Prints world grid centered on user’s
city.

Log Book. Provisions for input
of all log data, recall from memory
by call sign or QTH. Printout can
be used for QSL card (QSL
format).
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DXCC. Keeps all ARRL countries
data. View, print, and revise records;
printout of countries worked. con-
firmed, or needed. Single or all
band.

WAS. Same as DXCC but for
states.

Dupe Sheet. Checks for duplicate
contacts before they are called.
Keeps contact number displayed
for contest use. Prints calls for
records.

Antenna Design. Design your own
cubical quad, yagi beam or inverted
Vee antenna for ham or CB radio.
Saves hours of research.

Each program on CC: $5.95 ea.
pp. Kentronics, PO Box 586,
Vernon, AL 35592,

Ham-Hacker Series. Morse Code
(16K) /2K code. Code practice with
built in audio tone. By Gary Fox
KC9MR. $14.95. Minimuf 3.5. Max-
imum usable frequency radio prop-
agation program. For DXers. By
Sandy Blaize W5TVW, §17.95. CE
Amp. Common emitter amp.
Design/test program from Syncware.
By Fred Nachbaur. $19.95. Hawg
Wild Software, PO Box 7668, Little
Rock, AR 72217,

Food Programs
Microkjeldshl Protein, Determin-

MXP: Stores and manipulates
complex formulas without pro-
gramming:

-Solves equations

- Function plotting - output to

printer
‘Complete function set (trig,
log, exp....)
M User definable module
X ($15.95)
p Engineering, Physic, Math

Modules ($19.95 ea)

SCOVI: Software controlled video inverter to improve
displays. No hardware needed. Auto merges with your
program ($9.95)

MEMOSHA: Allows the Seikosha, Radio Shack,
Gorilla, Banana printers to list the entire graphic set
using the Memotech interface ($15.95)

SPECTREX: Creates true perspective drawings
from user defined data points; viewing angles may
be changed at will; data is entered only once and is
maintained by resident file manager ($15.95)

FINANCIAL MANAGER 1000; A completely
integrated business-home budget, expense, checking
and financial management system. Maintains
monthly and year-to-date records of 35 user defined

categories ($15.95)
SYBER

INNOVATION CAN BE
FUN - ENQUIRE ABOUT

OTHER SYBER 1325 Diller Rd
SOFTWARE Ocean Springs, MS
T — 39364
u-{:nmu | visA | Phone: 601-875-3682
LN = " J :‘I- ——
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atlon (S 030). Calculates total ni-
trogen (dry basis) in MG/100G and
percent protein (dry or wet basis)
for up to 50 items. Program pro-
tected by 4 sets of account numbers
and passwords. Menu driven.

Molsture-Oven Method (S 031)..
Helps with tedious computation of
moisture content of food and agri-
cultural materials. Accepts raw data
from which a table of moisture |
contents is printed. Up to 50 items.

Program listings: $4 pp. ea.; CC:
$7 pp. ea. Ako Tech, Dept. S5L2, |
1613 Dayton Rd., West Hyausville,
MD 20783,

Graphics

Turtlart. Uses one letter com-
mands; direct the turtle to draw
just about any figure desired. Se-
quences of up to 255 steps can be
programmed. RPNZL Application.
CC: $9.95 plus $1.50 s&h. The Gold- |
en Stair, 141A Dore St., San Fran-
cisco, CA 94103, (415) 552-1415.
$1.50 s&h per order.

SW Hi Res. High resolution graph-
ies on your TV; software only; no
hardware changes needed. Accesses
256 x 174 pixels. Define your own
symbols. Includes 10 utilities. CC |
and instructions: $15, Add $5 for
COPY utility; prints Hi Res on
TS2040. N. Elmaleh, 5100 High-
bridge St., 53D, Fayetteville, NY

13066.

PUT YOUR TS1000/TS1500
T0 WORK!

COMPUTERIZE YOUR SMALL BUSINESS ACCOUNTING

] ACZ GEMERAL LEDGER—This system prepares a full set of financial statements
2nd keeps a record of ledger transactions

FEATURES

= Chart of Accounts for both the Income Statemen! and Bakance Sheet

= Add new accouni at any fime

= (Qut-of-balance transactions are identitied

» Up 1o 400 entries and accounts per session

* Sorts 150 entries in 10 seconds

Pul this high quality accounting system i work lor your business. 16K 529,95

T ACZ CHECK REGISTER—Does more (han just balancs your checkbeok T sum-
marizes expenses by account 5o I1's easy 1o ses just where your maney is go-
ing. This program can be used alone or a5 a companion fo the ACZ gensral
Ledger 16K $10.85

1 ACZ EASY GRAPH—Simplifies bar graph preparation. It automatically
calculates the correct scale, offers conlinuous updales and sfores 4 different
@raphs in one program. Faatunes an exclysive machine code routing 1hal draws
2 full screen, 24 column graph in less than 10 seconds 16K 59.95

COTTAGE TECHNOLDGY

5720 W. Little York, Suite 178. Houston, Texas 77091
Check items above. Use entire ad as order form.
Amount Enclosed $
Name
Address

City State Zip
Toxas residents add 5% sales tax. AN prices USA
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Miscellaneous

Computer Stand Module. Build a
tabletop computer stand module
to hold a ZX81 or TS1000 computer
with 16K RAM pack firmly in place,
a ZX printer, provision for storing
up to 9 tapes with title edge clearly
visible. Inexpensive to build with
simple tools. Plans and instructions:
52. W. G. Squiers, 28 West St.,
Fairfield, ME 04937.

Demo Sales Program. For all
qualifying TS1000 retailers. Program
designed by an advertising director
to help you sell more Timex
products. For details on you can
own this $40 program, write: Com-
puter-Wear Software, PO Box 1059,
Dept. 1D, Riverdale, NY 10471.

Computer Poster (2K RAM). 22
foot by 4 inch computer poster.
Very abstract; great conversation
starter. Poster and fully documented
poster program: $5.95; program
alone: §1 plus SASE. John Richard
Coffey, PO Box 448, Scottsburg,
IN 47170.

Services

Cassette and disk duplication.
Write for details. Compdisk, 6224
Oakton St., Morton Grove, IL
60053,

Games

Golf Handlcapper. Compute,
save, and update golf stroke handi-
caps for up to 48 players. Menu:
add players, update player handicap,
list handicap and scores for a given
player, list all players and handicaps,
save onto tape, copy to printer,
delete player. Handicaps computed
according to USGA guidelines for
18 hole courses. CC and documen-
tation: $20. John B. Carson, 11200
Lockwood Dr., Silver Spring. MD
20901,

Pro Golf. 18 holes with all the
hazards of real golf; sand traps,
rough, and 12 clubs to keep you on
the fairway; different every time
you play.

ZX81 Football. Try your luck
against the ZX81 or another player;
all the features of professional foot-
ball; 42 different plays.

Statistics. Keep up-to-date sta-
tistics on your favorite team and
players. Predict scores of upcoming
games with amazing accuracy. Pro-
grams for baseball, hockey, football,
and soccer. Specify which game
you want,

Each game on CC: $10.95; all
three for $21.90. Certified check
or money order. R. D. Brennan,
122 The Heights Dr., Don Mills,
Ont., Canada M3C 1Y3.

42K Adventures (ZK RAM).
Tank Track (supreme strategy): 3D
caves (can you get out?); City Skip-
per (arcade action); Zephus Lair
(arcade adventure). CC and catalog:
$10. Adventure Club, 2016 Wood-
hillcrest Rd., Mobile, AL 36609.

18 Hole Golf Game. Each course,
ball, and hole are printed. Shows
hole number, shot number, and
current score of player. Courses
get progressively harder.

Elevator Man, Your job is to
operate an elevator in a large hotel.
If you do not get to each floor
quickly enough and get the people
into the elevator, they will fall out
the hotel windows.

Phantom Bombs. Bombs coming
from another world are trying to
blow up the defense shield of your
planet. You must stop the bombs
by using a large beam which disin-
tegrates them instantly.

Alir and Sea Attack. Planes and
ships are heading in on the attack.
You must stop them with missiles
before they arrive. You can control
the missiles after they are fired.

Any 2 programs for $10; all 4 for

82

$15 pp. Original Software, 605
Applehill, Rochester, M1 48064.

2K Game Pack (2K RAM). Key
Game, Quick Lander, I Got a Bad
Feeling bout This, Etchsketch,
Sines. 5 2K Basic listings: 31 plus
SASE.

cen-TIC-pede. MC action: high
scores: multiple levels; extra large
characters, CC: $4.95,

John Richard Coffey, PO Box
448, Scousburg, IN 47170,

ZX/TS Black Box. 4 or more
points are hidden on a grid; locate
them by sending imaginary beams
at them and analyzing the results.
Challenges your thinking powers.
One to four players can play against
each other. Main algorithm and
other routines in MC. $10.95 plus
$1.50 s&h. U.S. currency. Akdebaran
Alpha, Box 776, R1, Hudson, PQ,
Canada JOP 1HO.

The Assassin. The monarchs of
the land are being assassinated and
the terrorized king has hired you
(the Assassin) (o eliminate the source
of distress. Graphic fantasy; offers
perplexing riddles during real time
playing; requires strategy.

Orgs & Ogres. You are in a party
of 10 fighters out to find the gold
or kill the dragon. You encounter
other monslers: orges, ogres,
kobolds. You must choose whether
to fight the monster or run. To win
you must get 1000 gold pieces or
slay the dragon.

The Dark Empire. You are com-
mander —in-chief of the rebel nobles
on the planet Rion. Can you liberate
your forces from your stronghold
and overthrow the tyrant Pyrinx?
If you can free Rion, can you help
free the Milky Way from the insi-
dious clutches of the Dark
Empire?

CC: 512,95 each. JPR Software,
PO Box 4155, Winter Park, FL
32793, (305) 6469125,

Wizard's Castle. Fight monsters,
hunt treasures, solve problems, de-
feat the evil wizard. 3D graphics.
Randomly created multi-level dun-
geon with over two dozen different
types of monsters, treasures, traps,
and special items. All MC. §12.95
pp. David Spellman, PO Box 2300,
Provo, UT 84603.

Hiding. You are an American
sub commander searching for a
Russian sub hiding in American
waters. Mixture of graphics and
text which acts as documentation.
Hard game of skill and luck. For
information write: E and S Software,
PO Box 196, Budd Lake, NJ 07828.

Gridlock (2K). Four games: Tow
Truck: Tell the driver where 1o
find your stalled car. Foggy Sea:

Cartesian coordinates help you
rescue a missing ship. Robot: Pro-
gram the robot arms (o repack two
cartons in the smallest number of
moves. Easy Plot: Displays plot of
equations for Y as a function of X.

Snake Eyes (2K). Odds On: See
just how random the random num-
ber generator really is. Roulette:
Place your bets; you can win this
two-player game by chance. Loaded
Dice: The “house” has fixed this
game; figure out how. Blackjack:
Figure the changing odds to beat
the computer (dealer) at 21.

CC: $14.95 each. 2-Bit Software,
PO Box 2036, Del Mar, CA 92014,
(619) 481-3242. Visa/MC.

Mountain Raider. Your mission
is to patrol the mountainous regions
of Phelld for the demonic craft of
the Cyborg. Suddenly one swoops
down out of the sky. Will it fire on
you or is it playing chicken? Do
not waste your fire power, but, if
the demon hits you, you will walk
home. Programmable joystick. CC:
$5.95.

The Desperate Herd. Herd roams
a hot, torrid plain, grazing on the
patchy bush, always seeking more
until they find it or starve. They
reproduce only if they get something
to eat, but the herd’s gluttony leads
to a population explosion and
famine. You control metabolism,
energy requirements, growth, and
food value of the vegetation. CC:
$14.95.

Meteor Storm. Fast, arcade=tyle
animation. Challenge yourself to
command your craft through a storm
of interstellar debris. Skills as pilot
and gunner stretched to limit. CC:
§7.95.

The Golden Stair, 141A Dore
St., San Francisco, CA 94103. (413)
552-1415. RPNZL applications. §1.50
s&h per order.

3D Black Star. Explosions mush-
room around you; the rear scanner
shows pursuing craft. Increase speed
and fire; dodge from side to side of
the narrow corridor. Fast 3D graph-
ics. Warp drive. Full instrument
display. By. M. Sudworth,

Damper. A grid runner is needed
to shut down the power grid of the
city as the space leaches attack. A
cable cycle is provided: the rest is
up to you. Glooper. A-maze-ing.
By P. Crane.

Ploneer Trall. Western adventure
based on historical data; 20 levels
of play; mind game plus shooting.
Rifle speed uses all keys and is
measured against the player’s per-
sonal average response. By Marion
Stubbs.,

Munchees. Beware of the Munch-
ees. A board creaks in the time
lost corridors. A ghostly presence,
a rush of wind, a forgotten echo
whispering around the house and a
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following chuckle of ghosts. By A.
Laird.

Croaka Crawla. It is not easy
being a frog —what with the trucks
and logs, crocodiles and turtles. The
continual battle for survival. By John
Field.

CC: $14.95 each: 32 s&h per
order. Quicksilva, 426 W. Nakoma,
San Antonio, TX 78216. (512) 340-
3684,

New software line for the ZX/TS
computers: Blackjack: $12.95; Tic-
Tac-Toe: $9.95; Word Scramble:
$9.95. Free 28 page catalog describes
the line. Dynacomp, Inc., 1427 Mon-
roe Ave., Rochester, NY 14618, (716)
442-8960,

ZX81 Games Pack. 7 games: 1K:
3-D Battle; City Bomb. 16K: Warp
Wars, Snake, Sweet Tooth, Black
Holes, Slalom.

Battleships

Allen Attack

JRS Software, 19 Wayside Ave.,
Worthing, U.K. BN13 JJU.

TS2068 software

Multiple Programs in Memory,
Text Editor and Formatter, Three
Great Real Time Games, Keyboard
Learning Game, Etchsketch, Tape
Unlocker, Touch-type Learning
Game, CC: $9.95. Substitutions may
be made for individual programs.
John Richard Coffey, FO Box 448,
Scottsburg, IN 47170,

Boards/Interfaces

FDZX]1 Interface Board. Buffered
access to address, data, and control
buses; 6 decoded device codes (ex-
pandable to 18). Can be used in
automated measurement, data acqu-
isition, and instrument control.
School, laboratory, home, industry
applications. Series of science ex-
periments (o incorporate computers
into science courses. Kit: $69.95;
assembled: $99.95; 352 s&h.
Visa/MC. Group Technology, PO
Box 87, Check, VA 24072. (703)
651-3153,

1/0 Experimenter Board. For
Spectrum. Do 1/0 circuit design;
8-bit port; large prototyping area.
Bare board with description and
application information on how to
build a multichannel sound gener-
ator. §29.95 (# 2401). Elcomp Pub-
lishing, 53 Redrock Ln., Pomona,
CA 91766. (714) 623-8314.

ROMs, RAMs,
EPROMs

Uvipac EPROM Eraser. Load
EPROM into conductive foam pad
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and insert in unit; usually erases in
5-20 minutes; optical fiber on-indi-
cator, $29.95; same unit with timer:
$39.95. Airmail shipping: $10. Send
| international reply coupon for
information. Ground Control,
Alfreda Ave., Hullbridge, Essex,
U.K. SS56LT.

Instant Load Cartridges. Flug-in
software cartridges running pro-
grams from a replaceable ROM (also
available); load with no wait time;
eliminates cassettes. Software now
available includes arcade games,
party games, finance, utilities, sci-
entific, graphics, and more. Blank
cartridge plus any software on ROM:
$25; additional ROMs $15 each and
plug into reuseable cartridge. SASE
for free catalog. Rompak, 8206
Blackburn Ave., Los Angeles, CA
90048,

Disk Drives

Complete Floppy Disk System.
Controller (FDC-100): Works with
single and double density, single
or double sided; supports 2 drives;
40 track double density drive pro-
vides 250K storage; new DOS com-
mands integrated into Basic (no
USR, PEEK, POKE used); com-
patible with wide range of Shugart
drives. $199. Complete system Model
FDS-101: Controller; cable for 2
drives; Shugart SA-200 Disk Drive;
power supply; case for SA-200 with
space for second drive. $499. Model
FDS-102: Model FDS-101 with the
Ind drive and power supply. $760.
$3.50 s&h. For further information
write or call: Compusa Corp., 1101
Bristol Rd., Mountainside, NJ 07092.
(201) 654-7220.

Display Aids

Video Reverser. Reverses entire
screen display. Reduces eye strain;
diminishes display distortion. In-
stalled inside case (only 4 wires).
Optional switch for switching be-
tween normal and reverse. Use all
high speed devices for outstanding
character definition. $14.95 plus $1
s&h. Sight and Sound Electronics,
1120 Bailey Hill Rd., Eugene, OR
97402,

Keyboards/
Accessories

Contact Lens. Keyboard overlay;
made of clear, soft, non-glare plastic
with rectangular holes to accom-
modate even large fingers. Self-
adhesive backing; stick to original
membrane keyboard. $7.95. Warrent
Imports Group, 81 Brookmill Blvd.,
Unit &), Agincourt, Ont., Canada
MIW 2L5. %]
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INVASION OF RUSSIA, JULY 1941

16K or 32K

You command the German Army in the invasion
ol Russia o take Moscow

32K game has:

*® Large 4 screen map board

» Divisional and Brigade strength- Panzer, Infantry, calvary, etc
* Supply knes

* Zone ol controls

* Effects ol winter, rainy seasons

* Actual reinforcements

*16-20 hrs. playing time

* Can resave lor continuous playing

* No fast reflexes requred

16K game identical to 32K game excepl

e SHARP’S

# 5-8 hrs. playing time
32K-$17.954 $2.00 S&H

127 NINE MILE RD.
SANDSTON, VA 23150

16K-$14.95 + $2.00 S&H
VISA & MASTERCARD ACCEPTED
(BO4) 737-4895
© COPYRIGHT 1983

Visa Mastercard
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classified ads

CLASSIFIED RATES: Per Word, 15 Word Mini-
mum $1.35. GENERAL INFORMATION: Prepay-
ment discounts available. Payment must
accompany order except credit card—Am. Ex.,
Diners, MC, VISA (include exp. date}—or ac-
credited ad agency insertions. Copy subject to
publisher's approval; must be typewritten or
printed. First word sset in caps. Advertisers using
P.O. Boxes MUST supply permanent address and
telephone number. Orders not acknowledged.
They will appear in next available issue after re-
ceipt. Send order & remittance to: Classified Ad-
vertising, SYNC Magazine, 1 Park Avenue, New
York, NY 10016. To charge your ad to a major credit
card, call Lois Price at (212) 725-7226. For Cus-
tomer Sarvice, call (212) 725-4312.

SOFTWARE

TAX RETURN ORGANIZER. Program writtan by an ac-
countant that helps you organize your tax records.
Program asks questions which you answar by using
your W-2 larms, interest statemants, atc. Can be used
yaar aftar yaar. Program provides hard copy for tax
records. For ZX81/TS1000 with 16K and printer. Cas-
sette $15.00. Listing $8.00. WMJ Data Sysems, 4 But-
terfly Drive, Hauppauge, NY 11788

LOAN AMORTIZATION, Provide any three of the lol-
lowing factors: Amount, intarast rate, numbar of pay-
ments, or paymant amount. Program will calculate the
unknown factor, Any payment faclor can ba used;
monthly, waeakly, daily, ste. Program will break out the
interast and principal portions of each payment lor any
pariod desired; it will also total each column. Should
be used with printer but can be used without ona. For
ZXB1/TS1000 with 16K. Cassette $15.00. Listing $8.00.
‘WMJ Data Systams, 4 Butterfly Drive, Hauppauge, NY
11788,

FREE Timax programs! SASE brings catalog inexpen-
sivel Mailing lists, EZRAEZRA, Box 5222-YN, San
Diego, California 82105.

LET YOUR TS/1000 be more than a toy. FREE catalog
of aver 100 programs: business, enginearing. UAS. Box
612, Haddonfield, NJ DB033.

EXCALIBER ENTERPRISES HAS SOFTWARE for your
TIMEX/SINCLAIR 1000. We also carry official com-
pany and third party software for Commodore-64, VIC-
20, Texas Instrumanis 99-4/A, and Atarl home com-
puters. Hardware peripherals also available. Write for
a frae catalog. Excaliber Enterprisas, Box 4775, Riv-
arside, CA 92514, (714) 359-8567.
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11984 BUYER'S GUIDE |
I TO PERSONAL COMPUTERS & PERIPHERALS
'u'w can trust on selecting persenal compusers,
I iphaerals and electronic nm-mammpmhemwe:d
n of product reviews and consumer-oriented ahopping
advica lrom Crealive Computing magazine
Se  Creative
e e, Momeio ) 0100 + Culde
Glkte o Pesontl ot E P T i B e o .j
mﬁ money order for §395 plus §1 for postage a

(P piie)

u-ﬂﬂ————

ﬂlaw Zip.

Ploase mnky check o Creative Computing Bu',msl
G, CA, N] and NY Pewmnm phoas ncdd applicatde sales

I tax mmo‘:ﬂmusa 1% 1 b £

(E‘M the jumpon
compotitors by using our
SYNC Hotline nzumhn 1.:‘;;Jar:‘;;lour
clamnified ad and for dimectiory listing now for our
noxt iemuel Wa'll give you information on ad sites,
oftiagin, rates— C'\I'QI'!“;-'M you need io reach new
customers oasily ond economically. 1 like having
{mah prospects right ot your fingertipal
Classiiled Advartising

ZIFF-DAVIS PUBLISHING COMPANY
Censumer Computers & Elecironica

Magazine Division

AL T

ANNOUNCING

creative compatirg’s

1984
BUYER'S
GUIDE

TO PERSONAL
COMPUTERS &
PERIPHERALS

Advice you can trust on

selecting personal com-
puters, peripherals and

electronic games

Unless you have the memaory of a com-
puter there’s no way you can keep track of
all the games, programs and peripherals
available for your computer. And even if
you could, you'd still have a problem figur-
ing out what's best for your needs and how
to get the most for your money.

That's why you need the 1984 Buyer's
Guide to Personal Computers & Peripher-
als. It's a comprehensive collection of
product reviews and consumer-oriented
shopping advice put together by the
experts at Creative Compuling magazine.
You'll get a rundown of what's new on the
market. Analysis of new product perform-
ance, reliability, operation, applications,
cost—even what kind of repair service you
can expect. Easy-to-understand compari-
sons between different models. Tips on
bugs and design problems. Plus "insi
information you won't get from manuals or
salespeople.

Don't buy until you've consulted the 1984
Buyer’s Guide to Personal Computers &
Peripherals! Order your copy today.

Send to:

Creative Computi r's Guld-
l CHN 1914, Mnmmgwn HD‘J’QI:

Y ES! Please rush me Creative Com-
puting's /984 Buyer's Guide to Personal
Computers & Peripherals Enclosed is my
check or money order for $3.95 plus 31 for
postage and handling.

Mr./Mrs./Ms

(ploass print}
Address

City.

Zip

lease make check payable 10 Creative Computing
I mescmda- CA N]and NY State residents please
add applicable sales tax. Price outside USA is $8

l Starp
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STATEMENT OF OWNERSHIP,

MANAGEMENT AND CIRCULATION

(Required by 39 U.S.C. 3685)
. & Tithe of Publication: SYNC

b. Publication No. 02795701

. Date of filing: October 1, 1983

. Frequancy of issua: Bimonthly

&. No. of issues published annually: §
b. Annual subscription price: $16.00
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IT'S AN APPOINTMENT BOOK!
SEE-AWEEK CALENDAR

B A full week...at a glance! Time
planning becomes easy when your
appointments, meetings, luncheon
and dinner engagements and special
activities are in front of you.

HALF-HOUR TIME SCHEDULING
M Convenient scheduling ... seven
days a week.

THINGS TO DO TODAY

B Keep track of important follow-ups,

telephone calls and correspondence.

SEVEN SNAP-LOCK RINGS

B The seven ring format insures that
your pages won't pull out ... unless
you want them to!

BEAUTIFUL, SOFT,
LEATHER-LIKE BINDER

B Padded front and back, your 9% x
11%4 Planner is comfortable to carry.
You can take it with you wherever
you go. The sturdy, permanent
bookmark always keeps you in the
right week and the two inside
pockets enable you to keep all your
important papers in your 1984
Activity Planner.

YOUR CHOICE OF IMPRINTS

B Order the 1984 Business Activity
Planner for everyone in your office
...and select the cover imprint for

1984

Business Activity
Planner

Imagine! A complete Appointment

Book, Financial Record Keeping
System, Travel Information

Guide, Health and Fitness Aid
and Directory...All in one book!

each person! Available with Business
Activity Planner, Chairman of the
Board Activity Planner, Executive
Woman Activity Planner, or Execu-
tive Activity Planner.

IT'S MUCH MORE!
B Each Section is Index-Tabbed for
Instant Retrieval of Information.

FINANCIAL RECORD KEEPER

B 12 Income and Expense Reports

B 1984 Business Tax Calendar

B Executive Compensation Checklist
B Personal Investment Portfolio

HEALTH AND FITNESS AID
B Fat - Cholesterol - Calorie Charts
B Value of Various Exercises

No matter how organized and successful

you are today, our Planner will make
you even better in the future...or your

money back!

B Substitution Chart for Better
Health
M First Aid Tips

TRAVEL INFORMATION

B Average Temperatures for Most
Major Cities

B Rank and Population of the Top
100 US. Cities

M Traveling Distances

B Toll-Free Telephone Numbers for
Major Airlines, Auto Rentals. Hotels,
Motels and much more!

MISCELLANEOUS

This section is filled with valu-

able information including Principal
Holidays, French and California
Wine Vintage Charts and more.

DIRECTORY

Places all emergency and impor-
tant telephone numbers at your
fingertips.

ZIFF-DAVIS ACTIVITY PLANNER

— Business Activity Planners)

— Executive Activity Planners)

Card No,

PO. Box 16-2354. Miami, FL 33116

Please send me the following 1984 Activity Planners at $38.95* each plus $5 per copy
postage and handling. Outside LLS.A. add $10 per copy postage and handling.
Specify quantity for each cover imprint ordered:

—_Chairman of the Board Activity Planners)
— Executive Woman Activity Plannens)

O Payment enclosed. O American Express O Visa O MasterCard O Purchase Order enclosed

QUANTITY DISCOUNTS

{on total number of Flanners)

=20 1% off | (84 P&H each)
21-50) 15% off | (83 P&H each)
51-or more | 20% off | (52 P&H each)

Exp. Date

Signalure

SCo1

Name

{please print)

Company
Address

Clty/State/Zip

*Florida residents add 5% sales lax
SATISFACTION GUARANTEED or return
within 10 days lor a prompt refund!

FOR FASTER SERVICE CALL TOLL FREE
800-327-1969
(In Fla. and Canada call (305) 585-874))




POWER SAVER 1000
BATTERY BACK-UP

®  UNINTERUPTABLE BATTERY BACK-UP FOR
TXBO0, TART, AND TIS 1000

® RETLINS MEMORY WHEN AC FAILS

® FULLY RECHARGES WiTH COMPUTER'S
POWER SUPPLY

ALLOWSE HOURS OF POATABLE. FULLY
CFERATIONAL, COMPUTING

$39.95

FRICE INCLUDES SHIFPING AND
(WIRESIDENTE ADD §% STATE SALES TAX)

SEND CHECK OR MONEY ORDER TO.

H& ZELECTRONICS
P.0.BOX 8761
MADISON, Wi 53708
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® PLUGIN INETALLATION, MO MODWFICA-
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RECHARGEARLE BATTIRIES WCLUDED
1M CASE WITH LED TEST iNDICATOR.
FULL B0 DAY WARRAWTY!

CATION NEEDED

HANDLING)

T| ME X PHEONIX ENTERPRISES TIMEX
1780 N. DuPont Hwy.
No. 17, Dover, DE 19901
1-(302)-734-0179
FGR A LIMITED TIME ONLY! Every 25th order for S20 or mora will receive a naw
IMEX/Sinclair 1500 complements of PHEONIX ENTERPRISES. Absolutely

TR

N v e

T/5 1500 PERSONAL COMPUTER

It contains 16K of RAM intermally, and
it will be capable of handling some new
solid state software cartndges. Other
that it's basically a TS 000 n a mon
stylish case. This means it's fully com-
patible with all of the hard and software
add-ons  already available for the
TS0

16K TS 1500 574,95
32K TS 1500 $120.95

00 0 T B

The new Timex 2040 pnnter was
designed especially for the Timex Sin-
clar line of computers. It uses the
standlard print commands and requires
nd interface. You just plug i@ onto the

back of your co ter, A through-plug
allows the Timex RAM to be attached st
the same Lime

ALL 2040 orders include 3 extra rofis of papes
TMMEX/Sinclair 2040  $89.95

Get the Organizer. The Budgeter, The Flight Simulator, Checkbook Manager, Chess, and
Vu-Calc for ONLY $49.95. i you have ona or more of thess, or only want a few,

can buy these rams separately 1o the amaxningly low price of 510 sach!! This
offer is whila supphes tast, so ORDER NO'W! (Note: Act now and gel Power
Pack | with every 548,95 package al no extra cost!)
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15 o Corguie Feooeam B EREE T3 P0ED Perer & Fope P o
Eish 7000 wixie TN TrH T gnet "N
l'iwl:a—who §orems Try oo AC P A L L
B b AL Frrder Fao A W

Mhﬁm B TRET L ROFTENC ey R 0

Send 51.95 or a cassefie lape of twenty minuies length or greater for a copy of our
amazing new Compaterized Catalog Thﬂg‘ogmm presents our lime of products in visual
format and will even wnie out your onder all orders from this sd, sdd 85 shipping and
handling charges except for single caascties, for these, add 5195 for each program

PHEONIX ENTERPRISES wants to be YOUR TIMEX connection!!

REY sincisir |

PHEONIX ENTERPRISES
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DISK INTERFACE
PERTEC DRIVE

POWER SUPPLY

XEROX CASE

64K RAM

16K RAM

HI RES PACK

PRINTER N INT

EZ-KEY KEYBOARD
HUNTER BOARD
FORTH BOARD N DOC.
SEE THRU INT. COVER
VUMONITOR
STARTING FORTH BOOK
UHF MODULATOR

BMC MONITER
MONITER CONVERSION
MONITER SWIVEL STAND
TIMEX/1000
TIMEX/1500
TIMEX/2068

TIMEX PRINTER

BYTE BACK MODEM

$189.95
$225.00
§ 89.95
$ 49.95
$149.95
§ 49.95
$ 99.95
$399.95
§ 8495
$ 59.95
$ 52.95
§ 14.95
§ 19.95
$ 22.00
$ 15.00
$109.95
$ 15.00
$ 39.95
§ 49.95
3 79.95
$199.95
$ 89.95
$149.95

21st CENTURY ELECTRONICS
Business Series

A—SALESDATA 2E $34.95

16K complete sales storage and
analysis report for up to 30 customers
for a quarter year. Comes in a book
form with a master tape and 2 blanks,
and complete forms documentation. A
hard copy can be made of all the
reports.

B—FILEDATA 2E $20.95

16K not only files names, addresses,
zip, telephone no., but allows you 2
lines of comment per entry. It contains
an alphabetical sort and allows you to
change any part of any entry. A hard
copy can be made of the complete
entry or just the mailing address. All
Series 2E programs come with full
documentation.

C—PAYDATA 2E $34.95

16K complete payroll program for 25
people. Includes hard copy mode for
pay stubs, and accountant information,
automatic overtime calculations for
over 40 hrs., and all federal tax deduc-
tions are set in the program. There are
also instructions allowing you to set
your own state taxes. All Series 2E
programs are user friendly.
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Books and Software

THE SINCLAIR ZX81 $12.95

PROGRAMMING FOR
REAL APPLICATIONS

ZX-B1/TIMEX

BASIC AND MACHINE
PROGRAMMING

STARTING FORTH

BY LEO BRODIE
STARTING FORTH
HARD COVER
MOTHERSHIP
BIORHYTHMS

SUPER CHESS
MASOGS

FINANCIAL MANAGER
THE GAMBLER
FLIGHT sI

DERSTANDING BASIC
SALES FILE 16K
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How hingerprnnts can
Actually damage disks.
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