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A Christmas Wish for

[1 SPECTERM-64(T5-4.1)

300/1200 Terminal Software for T/52068
On JLO, AERCO, | arken disk or tape.
Only $25.00 + $2.50 S&H

ALSO
[1 Z-51/0 Bare Boards

BS5-232¢ Serial Interface for T/52068

With EBEE 2050 card
Only $24.50 + $2.50 S&H

OR BOTH FOR ONLY

$50.00 inc. S&H

| Oursme 48 conmiquous states, $6.50 St )

LARKEN Disk Hardware:
[ 1 LARKEN Disk System tor T/s2068

Includes LARKEN Floppy Disk Interface, LKDOS (w.3)
Cartridge, Operating Manual and LKDOS Utiites Dek.
Only $120.00 + $5.00 S5&H

[ ] LKDOS Cartridge for JLO

Specially configured LKDOS (v.3) Cartridge that
works with your JLO SAFE Disk hardware. Includes
Operating Manual and LKDOS Utilities' Disk,

Only $65.00 + $3.50 S&H

[ ] LARKEN Ramdisk for T/s2068

No RAM chips are included. You can add up
to 256K to this Nonvolatile Ramdisk. Easy to use
as a floppy disk with LKDOS.

Only $60.00 + $3.50 S&H

This

Christmas klish List

[1 Tandon TM101-4 Quad
Disk Drives

These disk drives are brand new in factory
sealed cartons. They are double sided,
double density, 96 tpi (gquad), full height
drives. They are compatible with JLO,
LKDOS, AERCO and QL disk systems.

$45.00 + %5.00 S5&H

Buy 2, Get FREE Drive Cable!
Buy 3, Get 4th {for Half Price!
Buy 4, Get One Disk Drive FBEE!

[ ] Cable (2dr)..$12.50+%2.560 S&H

Hayes Compatible HMODEMS

[ 1 Avatex 2400 (3/12/2400)..%5179
For CP/M, IBM and other systems.

[ 1 Avatex 1200hc (300/1200)...cc. $I3
For T/52068 (w/ Z2-SI/0) and QL.

[ ] Avatex T200<P> (300/100)...565
<P>ocket size for the Z83.

[ 1 Avatex 0O0O<E> (300/1P00)w.. 565
Great for SPECTERM-6<H

Epson Compatible PRINTERS

[ 1 Seikosha 1200A1 (120/25)..5199

[ 1 Seikosha 180Al (100/20)..5169
[ 1 Star NX1000 (144/34)...5229

All modems add $3.50 for S&H, all printers add
$10.00 for S&H (Canada double S&H on all items).

is brought to wou byw:

Ed Grey Enterprises

P.O. Box #2186,

Inglewood, CA 90305

Info >> 213-759-7406 << Order
Call The Grey Matter BBS & RCP/H (213-971-6260)
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The SINCLAIR

Computer Technology
Magazine

NOTICE: Centributors to TIME DESIGNS are independent of tha TIME
DESIGNS MAGAZINE CO., and epinions expressed In tha contents of this
publication are not necessarily those of the management stall of its adver.
tisers. Tima Designs Magazine Co. will not be held llable for any damage or
consequances resulting from instructions, assertions of fact, review of pro-
ducts or companies provided in the magazing's content. It is recommended
that anyone attempting to modify their Computer of constructing an elec-

trical project should sesk help from more knowledgeable Individuals.

avhile,
mention a whole lot
matters, I

e
iHor

ABOUT THE COVER Cpart oned

O

Hey, that's my kid on the front cover!

If you've been a subscriber to TIME DESIGNS for
You may have noticed that I never really
about my family or personal

have always felt that our customers pay

for computer information, and it's computer info that

you'll get. TS HORIZONS and CTM were two magazines
(now defunct) that 1 enjoyed, and remember reading
fregquently about family members in their editorial
pages.

So what the heck. Just this once. Yep, that's my

two year-old son, Timothy Dean (or "T.D." for short).

As I

expecting our second child.

am wWwriting this wife and I are

It will be any day now,

column, my

and T.D. will have a little brother or sister.

And what is that curious vehicle that T.D. is

riding on? Hard core Sinclair fanatics will recognize

it

at once.

It's a Sinclair "C5" personal electric

vehicle. I had the opportunity to purchase a used one

here

really drive it

he's

recently, and went for it. Now my son (who can't
yet) can brag to hie friends that
the only cne on the block with a 5.

Continued Next Page.
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The C5 is the newest addition to my Sinclair
"museum”, which also includes a ZXB80 computer, the
pocket TV, the FM digital watch, and a whole bunch of
Timex goodies, like the original Timex 2068 disk
drive system (with Timex labels), and a genuine Timex
joystick for the 2068B. I keep looking for other
goodies, and once in awhile (especially at the Timex
computer shows), I run inte another fellow fanatic
who also has a collection. Such items as the original
Sinclair programmable calculator, the Sinclair "black
watch”, and a 2050 modem with actual Timex logo
decals.

But the C5 is certainly the centerpiece of my
collection, and perhaps the strangest. It was a Clive
Sinclair failure. I remember hearing about the re-—
search being conducted on electric vehicles several

years ago. But I never imagined that the C5 would be
the result of this research. A sort-of snowmobile on
wheels.

I have taken my C5 completely apart, partly out

of curiosity, partly to lubricate critical moving
parts, and just general restoration. In doing so, I
found the elusgsive Sinclair custom Integrated Circuit
(chip) that menitors motor and battery status. It's a
ULA, and I sweaar, it looks suspicioualy like the one
that resides in the ZX81!

The C5 went on sale for just a short time here
in the U.8. through mail order, but I bet that only a
few hundred were sold. The big problem was that the
vehicle has a one-piece molded plastic bedy nearly
gix feet in length. Too big for UPS and Federal
Express. I had to have it trucked from the east ccast
which added over $100 to the price. Someone in
angineering was not thinking. If only it could be
folded up or disassembled into a smaller package.

And to add insult teo injury. Sinclair had

con=
tracted HOOVER to manufacture the vehicle. Dces that
name sound familiar? It should, as just about every

department store sells their line of vacuum cleaners!
In fact. Hoover was also responsible for warranty
gservice and parts. I called over to England to try
and locate some parts my C5 was misging, and found
that Hoowver still stocks some of the items.

AND UE'RE SPREADING IT!

RMG is adding so many MNEW and
EXCITING ITEMS to our line that
our storerooms are BULGING' We
have added more that 25 MNEW PAGES
and changed over 20 others in our
BI6 70+ page catalog. We want to
make sure that you do not miss out
on anvthing we may be able to help
you with in your computing.
If you will send us $3.00 you will
receive our catalog with a $3 off
coupon for yvour first order. AND,
send along {2 business size SASEs
and you will receive 12 monthly
updates and special mailings. $5
discount coupon in first malling!

RMG ENTERPRISES
{419 1/2 7TH STREET
OREGON CITY, OREGON 97045
503/655-7484 * NOON-10 TUE-SAT

and how

will

But after all of the criticism is raised about
the C5. there is one aspect that is usually over—
looked about the machina. It is darn fun to drive!
It's a tad bit slow, but one trip arocund the block
and your hooked. Everyone on the road will stare.
There is mimply nothing else like it around.

While it would be nice to clome this little
chapter of Sinclair history, and write tha C5 off as
a curious “"boondoggle" that had some possibilities.
But, lo and behold, I was told on good authority that
Clive is still working on electric wehicles. Guess
I'l]l have to make some more room in the "museum".

RBOUT THE COVER (part twa)

Turning our attention back to the front cover of
this issue...did you notice anything different??

A big "thank you" to Paul Bingham for designing
our new TIME DESIGNS logo. I think it‘s clever and
attractive, and I hope that you all like it too. This
logo is the mixth revision to our wvery first logo
which appeared on Volume One Number One. I had
planned to unveil this new logo for the Nov/Dec
igsue, but I liked it so much, that I couldn't wait
to showcase it.

We have the ever talented and artistic Paul
Bingham working on scme other projects for ua. But he
hasn't forgotten his CLASSY FRONT END column, which
will resume next issue. Be sure to check out his
write up and evaluation of the Z88 portable computer
it sizes up to previous Sinclair computers,
inside this igsue.

In cloging, I might add, that this issue con-
tains a whole lot of pre-Christmas advertising from a
variety of Timex Sinclair vendors. I do hope that you
patronize them in one way or another, as they
support TIME DESIGNS, Why not drop a hint to Santa.
that a new disk drive system, or software package is
just the thing you need to further your "hobby"?

Tin Hoods

NOW ANYONE UITH 32K OF DOCK RAM
CAN RUN

=

= DESIGN ON A 4 SCREEN PAGE
¥ 7 PAGES UITH 256K
= 1 PAGE UITH HMINIHUHM 32K

¥ 33 COMMANDS = FAST HMC CODE

¥ Tasword II and AERCO with 256k

FEFFEFFFIEFFFEFEFFETEEEEEEEE SRS

EHDZ ...

CADZ. STILL JUST $20.08
Requires Artworx by NowvelsoFfFt:

(RERCO HMOD)

Send %1 for docs,
review by
Re funded

catalog and
guncan Teague.
with any purchase.

J2K INTERNAL RAM HMOD. 5$535.0
PURCHRSE CRDZ & 32K MOD BOTH
FOR 550.00

INSTRUCT IONS AND SCHEHAT ICS
FOR INTERNRL 32K MOD FREE
UITH PURCHRSE OF CARADZ

(d-drive only) holds Ffive 388
Line documentis , (96,000 chr %) .
$15.88

ZUNK CUusSTOM ELECTRONICS
48860 EAST CEDAR LANE
NORMAN, OKLAHOMA 73871
(485) -366 8595
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When we ran a gquestionnaire/survey in several
issues of TIME DESIGNS, we had over 280 responses,
which is approximately eleven percent of our current
circulation. The first part of the survey dealt with
information about our subscribers (age. occupation,
hobbys, etc.), and questions about equipment owned.
You can read the results of this in the July/August
issue. In thias isasue the survey concludes with reader
input on hardware, software, and TIME DESIGNS itself.
We sincerely hope that the data presented here will
provide developers of software and hardware with a
better understanding of our TS5 user community.

Most popular computer peripherals owned by TS users:

Westridge/Timex TS-2050 modem

modems (various brands)

Aerco Centronics printer interface (2068)
joysticks (various brands)

Zebra Talker (2068 and 1000 versions)

LN B L0 B

Software package that is used most freguently:

MSCRIFT (2068 word processor)
TASWORD II (2068 word processor)
QUILL (QL word processor)
FRO/FILE 2068

ZX FRO/FILE (TS1000)

b L B

Other software that is used (less frequently):

self-written "home brew" programs
miscellaneous games

PRO/FILE 2068

MSCRIPT (2068 word processor)
TIMACHINE (2068 BASIC Compiler)

[ NS R

Hardware (or computer) purchases this coming year:

2068 disk drive system
dot matrix printer
Larken Ramdisk (TS2068)
modem

Z88 Portable Computer

A L b -

Software purchases this coming year:

Jack Dohany's M3CRIPT Version 6
PIXEL PRINT PROFESSIONAL (2068)
any good 2068 spreadsheet
miacellaneous 2068/Speactrum games
QL programming utilities

oW

What Hardware would you like to mes developed?

1. 2068 bankswitching (BEU) like Timex promised
2. additional external/internal RAM for 2068
3. external I/0 board for controlling devices
4. larger RAM for the TS1000
5. 2068 optical scanner
6. IBM/MS-DOS emulator for the QL
7. better voice processors for Timex computers
8. cheaper disk interface board for the 2068
9. IBM/MS-DOS emulator for the 2068
10. PC-atyle keyboard/interface for the 2068

What Software would you like to mee developad?

better 2068 business programs
high-reseclutieon word processor (TS1000)
educational software for the 2068 (all ages)
spelling checker for the 2068

morae arcade and adventure games for the 2068
simpler database for the QL

[= S - P S

7. stock market/investment software (2068)

8. more plug-in cartridge software for the 2068
9. music programs utilizing sound chip(2068)

0. 2068 astronomy software

Comments about TS vendors/dealers:

"generally good to excellent service'

"we need your support...don't give up"

"not enough of them"

"more product documentation...less tech talk"
"delivery is sometimes slow"

(5, A NN

Most favorite section in TIME DESIGNS:

Sinclair News=

anything on the 2068

program listings

TS Communique (Joe Williamson)
advertigements

QL section

hardware projects

product reviews

[+ RN - S-S S

Laast favorite section in TIME DESIGNS:

don't have one

QL section (because I only have a 2068)
2068 section (because I only have a (JL)
1000 section

games

non=Sinclair information

long complex programs

Nov b Wn e

One particular faverite article or program listing:

(o

"Classy Front End" series by Paul Bingham
started MARCH/APRIL 'B7

2. "Z80 Machine Cocde" series by Syd Wyncoop
started MARCH/AFRIL 'B6

3. "MAX 1000" by Tim Stoddard
SEPT/OCT 'B7

4. "ZBB Portable Computer" review by Tim Woods
NOV/DEC 'B87

5, "Mystery of the Missing 253" by Wes Brzowoski
atarted JULY/AUGUST 'B6

6. "87 Tax Calculator" by Herb Bowers Sr.
JAN/FEB 'B8

7. "QL Mandelbrot" series by Michael Carver

started NOV/DEC 'B7

Commenta to the Editor of TIME DESIGNS:

"keep up the good work"

"please don't quit "

"only feature TS information in TDM"
"thanke for publishing the magazine"
"more QL articles plaasa"

LS

An article/program you would like to mes in TDM:

. Machine Code programming tips (2068 and 1000)
. QL Machine Code programming

Larken disk drive system tipa (2068)

how to use a spreadshest program

BASIC programming "“trickas"

(LR WRN SR

Suggestions for a "theme issue" topic:

1. Dot Matrix Printers

2. Rebotics/Contrelling Things
3. Games

4, Musiec

5.

Word Procesaing

T T T T T S T T P SR :3 S O T U SV T e e R S T e e
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Send
us your

comments, questions,
gripes, guest editorials,
computer artwork, short pro-
gram Vistings, and helpful hints
(no candy wrappers or photos of
of Jyour mother-in-law plesse).
ke wWill print as many as space
&l1ows, The Editor reserves the
right to sccerst or redect con-
tributions, a&nd to make insipid
comments in the space between
columns,

2068 PUZZLE “SOLUTION

George Mockridge, of Daly City. California, =ent
in this 7152068 program he wrote to solve the FUZZLE
OF THE MOWTH (Jul y/August "88) by the late Cedric R.
Bastiaans. It can be compiled with TIMACHINE, the
BASIC Compiler.

- The Editor
1 REM Solution for PUZZLle oOfF
Honith - JulyrsRug. TIME CDESIGNS.
Program b4y George Mockridge.
Can be compiled using TIMACHINE.

3 REM ! INT +i.J,k,L:m
4 REM ! INT a
S REM ! OPEN #
9 CLS : LET a=-1: PRINT "Work
ing on problem.': PRINT
1@ FOR i=1 TO 24
28 FOR j=1 TO 24
3@ FOR k=1 TO 24
4B FOR =1 TO 24
5@ FOR m=1 TO 24
lﬁg IF i+j+k+L+m=40 THEN E0 SUB
[
65 IF a=1 THEN STOP
780 NEXT m; NEXT L1: NEXT k: NEX
T 3i NEXT 1
79 5TOP
12 IF 134
n=((i+1r i,

=3 #m) THEN LET
+1 1
11y BO-STO I8
i1
3

|
E+1) #(L+1) im+
ia2 G0 TO

EN PRINT “2 BOYS A
g: PRINT "3 GIRLS
3
*

’ ? m
39#(Ll+m) THEN LET
(E+1) ) A00L+1) % (m+

112 IF i%j+
1yy: GO 7O 113
113 60 SUB 32a

115 IF a=1 THEN PRINT "3 BOYS A
GES - "jij" Y1 5" “iki PRINT "2
BIRLS AGES- ";Li" "im

30@ LET a=1: IF (INT (n/s/2)3%2-n)
{3@ THEMN LET a=-1
301 RETURN

DIRT CHEAP PRINTER

Dear Tim,

This is a note to inform your readers that it is
now feasible to run the IBM PCir thermal printer on
the TS2068 computer. I am a late comer to the Timex
Sinclair scene and thus did not get in on the initial
movement to full size printers such as the Gorilla
Banana, Star 10, and othera. But now there aras
hundreds of these PCir thermal printers on the markst
for about $30 to $35.

Granted printers keep improving and getting mors
reascnable in price, but for the low-budget hobbyist,
this has to be one choice to conaider.

The FCir printer I purchased has a eerial input
port and is interfaced to my TS52068 through Ed Grey's
Z2/8-10 serial board (available from ED GREY EN-
TERPRISES) I am using print driver software written
by Larry Kenny (LARKEN ELECTRONICS) for his LKDOS
cartridge system. I also purchased from the printer
vendor (sas address at the end of this letter), a
convergion plug to go from the IBM printer to the
RS232 serial board on my computer.

It is also possible to run the printer using a
modified wversion of John Bell's "“Serial Port
Driver" program you published in the JAN/FEB '88
issue of TDM. John McMichael (1710 Palmer Dr.,
Laramie, WY B2070).

The thermal printer has limitations, such as the
use of 8special paper, it's a non-permanent record,
etc. But I think it is a good deal for the limited
hobbyist. I solve the paper problem by scrounging the
end rolls of FAX paper, from a large corporate
facasimile operation that buys 600 foot rolls, and
throws away the roll ends so that the machine will
not run out of paper while unattended. For per-
manent copies of important documents, I run them
through a copying machine.

1 class myself as a casual user and find the
larger printer increases the wutility of my “toy"
computer & great deal. The real work on this system
came from John McMichael, Larry Kenny and Ed Grey. I
just asked each of them for their contribution, The
print driver software uses the LPRINT and LLIST
commands, but doesn't use the COPY command.

John Rustin
McKinney, Texas

The full-size thermal printer discussed and
pictured abowve can be purchased from B.G. MICRO, P.0O.
Box 280298, Dallas. TX 75228, phone (214) 271-5546,
for $29.95 + $£4.00 shipping (U.5.). The printer was
manufactured by CANON for the IEM PCjr. An optional
FC AT/XT type connector is available for $3.00. Paper
is available from Radio Shack and other sources. The
printer may be available from other dealers who deal
in surplus hacker supplys.

~— The Editor




2068 HELPS ARMY

Dear Tim and Staff,

I think Paul Bingham and Stan Lemke, along with
all the others, deserve a big thank-you for the pro-
grama they have donated to your magazine. Has anyone
thought of consclidating them on a disk/tape and
offering them to others through the magazine? Tha
revenue could be used to offset producticn costs,
That way we all win.

The following is a graphic that I use for a
coversheet on the operator's manual exam my pilot's
have to take. Although not drawn with & commercial
graphics program (=imple PLOT/DRAW commands were
used), I did use TECH DRAW JR (Zebra Systems) for the
ghading.

John Bailey
Chief Warrant Officer
United States Army
AP0, San Francisco

UH-1H Helicopter (US Army)

bBrawn by: John Bailey

Nice pic John! About your suggestion: currently
we are understaffed to offer all of the listings in
each Issue on a tape or disk. While it would be nice.
Just think about all of the different Fformats that
would have to be offered (T51000 tapes, AL microdrive
cartridges and disks, TS52068 tapes and disks in four
different formats, not to mention double-sided and
guad-density disk systems). However, most of our con-
tributors, including Paul Bingham. Stan Lemkas,
Michael Carver, William Andrews, and others, will
offer most of their programs published in TDM on a
tape for nominal charge. Even if it isn't stated in
the article or program, it would be worth your while
to contact the author either dirsctly or through TDM
to see If this service is available.

= The Editor

QL MACHINE CODE

Dear Tim,

I have a gquestion that you may be able to help
mé with. I want to write some machine code functions
and link them into the name table. I own the "QL
Technical Guide" and the book, "Machine Code Pro-
gramming On The Sinclair QL". I understand how to
actually link functions and procedures, but I don't
se8e how to transfer the answer back to SuperBASIC.
Also, how do I get the parameters passed to my coda.
Would you be able to explain this or refer me to =ome
source that could? I've read section 9.0,
“Interfacing to SuperBASIC" in the Technical Guide,
but I'm still a little unclear about it all. A simple
example would be most helpful. Such as, a function
that would take two parameters and add them.

I would really like to gee more technical
articles for the QL in TDM. Similar to what I've
asked. The QL is a powerful machine, but the manuals
are lacking in explaining it's full uses. I'm
presently a graduate student and don't have the time
to go through deciphering exactly what was meant in
the manuales. Any additional help would be greatly
appreciated. Thank you for your time and advisa,

David McCall
Rochester, New York

I asked our resident QL Machine Code programmer,
Michael Carver for some references on how to pass
parameters to SuperBASIC, and then to code. He has
recommended the books "The Sinclair QDOS Companion"
(published by Sunshine). pages 121-126: and “Advanced
QL Machine Code" (published by Duckworth). pages 82-
100. These books may still be available from a QL
dealer.

Your request for technical articles has been
honored. Starting in this issue, Michael Carver will
begin a new series, with the first article detailing
how to extend SuperBASIC by installing semi-permanent
PRO- cedures and FuNctions. A follow-up article will
discuss creating and running Jobs on the OL.

-~ The Editor

EOR THE YOUNGER SET

Here is a very simple BASIC TS2068 program which
will teach your kids their alphabet (both CAPS and
small) and numbers, as well as the QWERTY keyhoard.

Two of my grandsons learned this way. and now my
20 month old grandaughter is "pecking away".

Change the name of the bus line to their ewn (in
Line 300) and watch them grow.

Ear]l L. Kielgass
Tempe, Arizcocna

1@ REM "BUS *“

11 REM #RCDC LIME 13 AND ENTER
POKE 235658,@ FOR SMALL LETTERS 0O
R POKE 235%53,3 FOR CRPITAL LETTE
RS. DELETE LINE 13 FOR NUMBERS.*

12 REM #LINE 100 AFTER CHR% SH
OULD RERD (RMD#24+97) FOR SHMALL
LETTERS, (RND:25+65) FOR CAPS, A
ND (RND%9+42] FOR NUMBERS.*

13 POKE 23553,@

15 BORCER #: PEPEF B

- OR NUMBER
< DR TUERST 5 HERAD
2@ RAMDOMIZE
120@ LET L%=CHR% (RND%24+357}
288 FOR M= TO 31
302 PRINT AT 8,N;

“: INK 2

305 PRINT AT 12.N; " lol-N-B-2_J0
n": INK @

310 ?ﬁr{m:: AT 11,M;" EESUSELINER
315 PRINT AT 12,N; " Wgeeepeey
- OTHE L

32@ PRINT RT 13, p; " W= ee——
O™ . TINK @

335 FRINT AT 13,n;" W=p e
e . TNK @

34@ IF M=34 THEN GO SUB 1010
350 MEXT N

36@ PRINT AT 13,8;"s"": INK 2
365 PAUSE 29

370 PRINT AT 13,0:" “: INK 2
377 PRINT AT 15,17; “%STORPS": IN

378 PRUSE 20
373 PRINT AT 15,17;" ~

2
330 IF IMKEY%="" THEN GO TO 340
aEEB'IF INKEY S (:L% THEN GO TO 42

391 CLS

S84 GO0 TO 2

420 60 TO 3
l@la FRINT AT
RETURN

1
=5

@




A SINCLAIR IBM '"CLONE"?

Late one morning in the TDM office, I receiwved
& rash of phone calls, one right after the other, and
all concerning the sams thing. An amxious voice on
the other end of the line would ask. "have jou seen
the new Sinclair computer advertised in POPULAR
SCIENCE magazine?" Then sounding as if a friend had
betrayed them, they would add, "it's an IEM clone".

I admitted that I hadn't heard about it or seean
one  (but thought to myself it sounded a bit fishy).
By about the third or fourth call from one of our
customers, I had my coat in hand. and was headed down
to the drug store to secure a copy of the magazine.

Rnd sure enough, towards the back of the pub—
lication was & full page ad with a black and white
pPhotograph (see example) showing a complete computer
system including a monitor, a printer and a mouse.
The logo depicted on the equi pment was unmistakable,
The familiar black and white Sinclair trademark.

But wait. There was also something familiar
about that computer. It looked Suspiciously like an
AMSTRAD PC-1640.

It wasn't until & month later, that I heard
the complete details behind this mystery computer. It
was at the Midwest Sinclair Conference in Cleaveland,
Ohio, during a lecture by Nigel Searle (a business
associate and personal friend of Clive Sinclair).

Nigel told the audience that when the 288
portable computer came to the U.S., the national
distributor took on the business nasme of “SINCLAIR
SYSTEMS INC."...until, that is, lawyers from AMSTRAD
showed up. They said, "no way...we hold the exclusive
world-wide rights to the SINCIAIR name".

Indesd. back . in 1986, Clive sold his computer
company to save his faltering research organization.
But through some hazy clarification. Clive thought
that the deal signed with AMSTRAD only included the
exclusive wuse of the Sinclair name in Europe. But
AMSTRAD. and it's shrewd chairman., Alan Sugar, had
other -ideas.

To avoid a nasty legal pattle, the 288
distributor instead elected to use the simple
ipitials. "S5I". But it was reported, that Alan Sugar
and AMSTRAD still harboured ill feelings toward Cliwve,
thinking that he somehow tried to cheat them.

It was at the Chicago Consumer Electronics Show.
that this clash came to a head. By chance, AM3ITRAD
and S5I had adjoining booths. Both Nigal Searle and
Clive Sinclair were there to promote the Z&8.

When they looked owver at the AMSTRAD booth, thay
couldn't beliewve their eyes. Right out in front was
one of AMSTRAD's Korean-made PC clones. And whera the
logo should hawve been. somebody had taken the old
Sinclair logo (literally cut out of a magazine or
brochure), and had scotch-taped it over the AMSTREAD
logo!

It was very obvious that Alan Sugar was trying
to ‘“punish" Clive Sinclair. It is well known that
Clive has never had any desire to produce an MS-DOS
machine. Just look at how non-conforming the Sinclair
computers have been, right down to the black plastic
cases (no beige here),

Originally, the sale of his computer company and
certainly the use of his name by a compatiter,
bothered Sir Clive a bit. But now, looking at these
"disguised" computers, both Nigel and Clive chuckled
out loud.

So thus the story of the Sinclair “clone”. How—
ever, wa did hear from a reliable source. that
AMSTRAD will market this "new" computer, banking on
increased sales, even though both the similar AMSTRAD
maodel and the re—packaged "Sinclair" model will both
be sold simultaneously here in the U.S. Supposedly
the AMSTRAD PC stock hasn't moved to Alan Sugar's
liking. With the Sinclair version. he is counting on
napm familiarity.

Will the old TS1000 and ZX-81 owners (at ope
time. nearly a million strong) be fooled by this
"wolf in sheep's clothing"? ~ Tim Waods
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SUMMER T/S SHOWS

Small crowds, large exhibitor displays, and ex-
cellant guest speakers. marked the opening of
summer Timex Sinclair computer shows in two different
gecgraphical locations.

The Third Annual Northwest/International Timex
Sinclair Mini-Fair "kicked off” on Rugust & and 7, at
the Cosmopolitan Hotel in Portland, Oregon. The
event, produced by Rod Gowen, was organized and
structured very professionally, and was compared in
some aspects to the Indianapolis Timex show held last
Year.

Ed Grey (Ed Grey Enterprises) demonstrated
modems, serial cards, and digitized video. Sharp's
Inc. had a full spread of QL and ZEE8 items. RMG En-
terprises featured printera, monitors, and disk drive
systems stacked shoulder high. But Zebra Systems had
the largest display, with ten tables full of TS1000
and TS2068 merchandise.

Nigel Searle, representing SSI and promoting the
new Z88 portable computer, shared a booth with George
Whitham of A+ Computer Response. Jack Dohany had a
customized work station that allowed him to produce
2068 software for a variety of systems and disk drive
formats. Time Designs and Foote Software also had
some displays.

Not to be out-done, the wusers groups provided
some interesting things to look at. At the CCAT/S
booth, Ed Fry demonstrated his four-port expansion
decoder for the TS51000 (see his article on the de-
coeder in this issue of TDM). Another TS1000 cperated
a Radio Bhack robot arm at the SEATUS booth. VISTA
demonstrated a Larken disk drive system and provided
information on a public domain software exchanga.
Both the Vancouver and Las Vegas groupa provided
newsletteras and information about their groups
activities.

Guest speakers in the seminar room included Jack
Dohany. Mike de Sosa, Wilf Rigter, Ed Grey, Harvay
Taylor, Michael Carver, Nigel Searle, Vince Lyon, and
Dick Wagner.

Late Saturday night, a saspescial "Round Tablse"
segsion was held (open to the public), with many of
the guest speakers presiding, fielded questions from
the audience. Several computer topics were discussed,
including “shareware", copy protection, software
piracy, computer viruses. the Z88 portable computer,

———_ﬁ



TOP: Timex/Sinclair users who participated in a special meeting
o Satwrday night in Cleveland, Chio. One of the topics dis—
cussed was the feasibility of S.N.U.G. (photo courtesy of Tom
Simon) MIDOLE: Jack Dohany discusses disk drive systems for the
2068 at the Portland show, (photo courtesy of Tom Moll) BOTTOM:
Mike de Sosa lectures on his favarite subject, the Sinclair (I,
at the Portland show. (photo courtesy of Tom Moll).

a telecommunications network propocsal, and S.N.U.G.
(Sinclair Northamerica Usgera Group.,.an idea
ocriginally initiated by some individuals at tha
computer fest in Florida).

Next, it was off to the 1988 Midwest Timex

Sinclair Conference, which was held on August 27 and

28, at the Beck Center for the Arta, in Lakewood,
Ohio (a suburb of Cleveland). The Greater Cleveland

Sinclair Users Group was the host, headed by the very
capable Andy Kosiorek. The community theatre complex,
only a few blockas from the shore line of Lake
Erie, was a fine location for a computer show.

Most of the dealers who attended the Portland
gathering. were also in attendance at Clewveland, with
the addition of Dan Elliott (computer repair tech—
nician), Bryce Road Pharmacy (an Amstrad dealer),
Budget Robotics & Computing, and Syncware News,

Along with the Cleveland group, the Capital Area
T/5 Users Group, the Indiana Sinclair Users Group,
the GOAF (Michigan) Users Group, and the Southwest
Pennsylvania Users Group, had computer displays.

Seminars were provided by Tom Bent, Nigel
Searle, Bruce C. Taylor, James Dupuy, Ken Wildman,
Frank Davis, Gary Ganger, Basil Wentworth, David
Hosher, Ron Lutz, Bill Bell, and Ken Wildman.

The seminar presented by Nigel Searle drew the
most attention. The topic was "Sinclair History-ZX80
to Z88" and included a wisual presentation that
traced the evolution of the ZX80 and ZX81 computers,
Nigel has been a business associate and close friend
of Clive Sinclair for over 15 years. He related many
humorous stories and an insight into the development
of our favorite hobby.

On Saturday night, a special users meating was
held for anyone interested, and the major topic of
discussion was S.N.U.G. In attendance was Mel
Nathanscon, one of the key individuals who started the
concept, and is currently pro tem Chairman of
5§.N.U.G. He gave a brief presentation and shared
Bome ideas. There were both positive and negative
comments from the audience during an open discusasieon
period. The meeting wrapped-up with a group photo
(the result of which can be found in this issue), and
a catered dessert =mocial afterwards.

The producers of both shows were marginally dis-
appointed in the numbers in attendance. One in-
dividual, who asked not to be identified, discussed
this problem at length.

"If all of the locals had showed up, it would
hava been a success. If all of the people who wrote

or told me over the phone they were coming, had ?

THE NEWSROOM continued next page.
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showed, it would have been a success". He then added,
"I talked to this one 2068 owner who is within
driving distance, and he was almost shocked when I
agked him if he was coming to the show. No, he
replied, but I do want to attend a show scmetime.
What this guy doesn't realize, is that if folks don't
get behind these shows and support them...there won't
be anymore shows!"

Another show promoter attributed the low numbers
to the less-than-desirable show scheduling, and the
declining number of users interested in Timex
Sinclair computers.

Over-all, the single most important component of
these public gatherings is the exchange of vital in-
formation. At both the Northwest and Midwest shows,
the guest speakers were captured on video tape, and
are available for those who were unable to attend. A
wide variety of topica is offered. For further
details on prices and a list of topics, contact the
following representatives, MNorthwest Mini-Fair: Red
Gowen, 1419 1/2 7th Street, Oregon City, OR 97045.
Midwest T/8 Conference: James Dupuy, 6514 Bradley
Ave. (down), Parma, OH 44129.

= Tim Woods

SPECTRUM PRODUCT NEWS
An Eye On Great Britain

N L
NN

Though many believe that our little computers
are dead, the best way to prove them wrong, is by
showing them the amount of Spectrum hardware and
goftware coming our of Great Britain and Europe these
days. For the Timex Sinclair 2068 owner, this may
mean the addition of a "twister board" for the rear
port (available from John Mathewson, 1852 Appleford
St.. Gloucester, Ontario, Canada K1J-6T4), and a
Spectrum ROM (available from Zebra Systems and
Russell Electronics), but it is well worth the money
to open up your world to thousands of software titles
and hundreds of hardware add-ons. Here are some of
the latest additions to this growing list.

Datel Electronics Ltd. (Fenton Industrial
Estate. Govan Road, Fenton, Stoke-On-Trent.
England., phone 0782-744707 ) has introduced the
ROBOTAFM, a robot arm and interface for the Spectrum.
The arm iz more versatile than Radio Shack's
"Armitron", with § axis manipulation and the ability
to pick up objects as small as paper clips and as
large as a tennis ball. The ROBOTAEM includeas a
magnet and scoop., and can operate without a computer
via two joyaticks. The ROBOTARM costa £4%.99, and the
Spectrum interface with control software costs an
additional £19.99. Datel Electronics accepts VISA
credit card orders.

Romantic Robot UK Ltd., (54 Deanscroft Ave.,
London, England NW9 8EN, phone 01-200-8870), is now
offering the VIDEOFACE. video digitizer for £44.95.
The VIDEOFACE converts pictures from a video camera
or recorder into standard hi-res Spectrum screens.
The VIDEOFACE uses a standard composite wvideo signal
and the software (included) is menu driven. Romantic
Robot UK Ltd. accepts VISA credit card orders.

Remember the ROTRONICS WAFADRIVE? They are now
available from Legic Salee Ltd. (19, The Broadway
Southgate, London HNl4, England, phone 01-882-4942).
These are the same stringy floppy drives and op-
erating system that were sold here in the states a
couple of years ago, They are currently priced to
gell out at £14.99. Logic Sales also has 16K and 64K
wafer cartridgea at E£2.00 and £3.50 respectively.

JUST RELEASED

T51000/TS1500

A comprehensive Timex/Sinclair Publie Domain
Software Library is maintained by the VISTA
(Vashon Island. Washington) group and is available to
the general public. Currently there are six 60-minute
cagssette tapes of programs for the TS1000. Programs
for the 2068 will be offered shortly. Tapes can be
obtained for a nominal fee that covers the cost of a
gquality blank tape, postage and handling, etc. For
complete details, write to: Tim Ward, 5142-D Ginkgo
Dr. 5.W., Tacoma, WA 98439; or Tony Willing, PO Box
199, Vashon, WA 98070. The group is alsc looking for,

and will gladly accept program submissions/donations
to the library.

TS2068

One of the top stories in our last issue's news
sBection, was a hardware device and software to allew
2068 users to attach an OKIMATE 20 color printer. The
trick was to purchase the optional Commodora
{serial) "Plug 'N Print" package. But now, a much
aimpler solution has come to light by John McMichael,
the ®msame individual who developed the Commodore
emulation I/F and software, By selecting the IBM
(parallel) "Plug 'N Print" package, it will adapt
directly to an AERCO Centronics/parallel printer in-
terface {or Oliger and Foote Print). HNo other
hardware is required. Standard Aerco-type printing
softwara should work "as is". However, John McMichael
has re-written his COLOR CCPY (color screen dump
utility} program for this new interface config-
uration. COLOR COFY i= priced at $8.95 ppd. For
details, write to John McMichael., 1710 Palmer Dr.,
Laramie, WY B82070.

There has been a great demand for "serious" 2068
business software. GRAPHIT-1 might just fit the bill.
GRAPHIT-1 offers the choice of six different graph
types (ses examples above), up to 18 separats input
values can be graphed, and the full-size printer
support section (AERCO I/F compatible) can be user
customized. A joystick is required, as the menus are
selected similar to the way a "point 'm click" mouse
works., GRAPHIT-1 is rsasonably priced at $5.00 + $1
S&H, from a brand new company, BOTTLE CAP SOFTWARE.
1284 Brushwood Ave. . Cincinnati, OH 45224,

An ocoutstanding "excuse" to keep your faithful
TS2068 working, rather than trading it in for a new
model, is the software coming from BYTE POWER. If the
new titles now being released are anything like their
previous programs, 2068 fans are in for a real
treat, THE PRINT FACTORY will unleash "PRINT SHOP"
power and flexibility upon your full-size printer,
with eight separate programs, and over 150 graphic

These are the same wafers used with the A&J Micro-
drive system. Logic Sales accepts VISA credit card
orders.

TASCALC is Teeman Software's new 52 column x 157
row gpreadsheet software package. The Spreadsheet
includes on-screen help and interactive prompta. In
addition to TASCALC, there are several other new
programs for the Spectrum+ 128K and Spectrum+ 3
series of computers. Write to Tasman Software (Spring
Field Youse, Hyde Terrace, Leeds, LS2 9LN, England)
for futher details, or phone 03532-438301. Tasman
Software accepts VISA credit card orders.

- Michael J. Felerski




designs included. 2+4FAST iz a load" software
System, that will SAVE and LOAD your tape data up to
2.5 times faster., THE VOICE is a speech development
system that includes a headset microphone. BYTE FOWER
also operates a "software magazine" on tape, with
around ten programs per issue. The most recent ona
contained a very impressive program called SPREAD-

"fast

SHEET 1II (64 columns, joystick controlled). Most all
of BYTE POWER's programs will operate on the Spectrum
further details and prices, write to: BYTE
Pickering,

toco. For
POWER, 1748 Meadowview Ave.,

Ontario,
CANADA L1V-3GB.

Some pretty fascinating stuff coming out of ZUNK

CUSTOM ELECTRONICS (4800 E. Cedar Lane, Morman, OK
73071) . Larry Zunk, owner/operator, has developed a
software saystem called CADZ (requires Novelsoft's
RRTWORX and 32K additional ©Dock RAM...which is
available from wvarious sources, including ZUNK). To
prove the usefulness of CADZ, Mr. Zunk has used it to
design an electronic fuel injection system., a monitor
for a MAZDA rotary engine in an experimental air-
plane, and a computer-controlled driverless ateering
system for an experimental mass-transit wvehicla,
(Note: See the sample screen dump above,) For an
information packet, including software/hardware
cataleg and documentation, send $1 to address posted
above. The buck is refunded with any purchasge.

arcade
are available from MAGICKSOFT (735 S. Cline Ave.

Several games for the 2068 and Spectrum
*11,
A sample screen from GULF WAR is

Write for further information.

SINCLAIR QL

Sericus QL users will be
catalog that lists many unique and useful software
packages., all of which were developed by MNorth
American programmers. The catalog lists business
and financial titles, disk and programming utilities.

Newton, NC 28658).
shown abova.

interested in a new

Get your free copy today, by writing to: EMSOFT, PO
Box B763, Beston, MA 02114.
META MEDIA PRODUCTIONS (726 West 17th,

Vancouver, B.C., CANADA V5Z 1T9) has announced that
they are now marketing their  LINK terminal maft-—
ware as "shareware". { LINK author, Harvey Taylor,
reported that he had learned that his program was
being pirated (illegally copied and distributed)
around the U.5. Promoting (_LINK as sharewars is the
companies response to this nagging problem. Those who
wigh to officially register their copy of Q_LINK, can
send $£15, and receive a) copy of the user manual, h)
telephone support, c) news about future updates, d)
further support wares such Unarc, Uncrunch, Filters,
etc., as they become available. Currently, Q_LINK
version 1.556 is available.

Pl '
byt Lemke Software Development TS-200
2lhiy4 White Oak
Wichitas Ks. bBTZBT |
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It was very early on a Sunday morning. and it was
pouring down large rain drops, gquite warm and humid, but
drenching indeed, Perhaps the weather was fitting for
the occasion...similar to the climate of Great Britain.
the homeland of my distinguished breakfast guest (and
certainly of the Northwest where I reside).

This was the second day of the Midwest Sinclair
Conference in Cleveland, Ohio. The previous day. I had
sat in on a very interesting seminar on the history and
development of Sinclair microcomputers, conducted by
Nigel Searle. Nigel had worn several hats in the
Sinclair hierarchy, including top executive, second in
comwand., right under company founder Clive Sinclair:
and then later, the U.5. Marketing Director of Sinclair
Research in Boston.

I guess that I have always had this preconceived
notion, that Sir Clive Sinclair was this vary proper
“stiff-lipped" English inventor: but Nigel quickly shot
down this view during his lecture. Nigel has known
Clive for over sixteen years, both as a business
associate and as a close friend. Nigel related saveral
humorous stories, including Clive's antics at a company
Christmas party, about an incident in a pub., and his
dealings with British bankers., One year, when the
Ministry of Education denied approval of the Sinclair
2X81 for use in the primary schools (but instead
granted approval to Apricot. a competitor), Sinclair
re-submitted a “brand new" model, the Spectrum. But
unknown to the Ministry, was that this particular
computer sSubmitted for review, actually had a Zx8l
mother board installed inside! The "new" computer was
promptly approved.

During the early years with Sinclair, Nigel
himself frequently commuting to the United States. At
first, working with Texas Instruments. to program a
custom chip that would ba used in a Sinclair sciesntific
calculator; and then later. to promote new Sinclair
compulers.

Currently., Nigel resides in the U.5., and is the
owner and operator of The Marketing Clinic in Keene.
New Hampshire, a public relations and marketing firm.
He also helps produce a weekly radio show on parsonal
computers, heard in the New England area.

Nigel continues to work with Sinclair in an
outside consultant capacity., and was brought in to hel
S5I (and other affiliates of CAMBRIDGE [PUTER-Nort
America) promote the new Z88 portable computer, and
future computer product releases.

Nigel, without hesitation, generously agreed to do
an interview for TIME DESIGNS. To reminisce about the
"early days" of Sinclair computers (including the QL.
which for the most part. was his project), and to offer
4 few clues as to what w8 can expect from Sir Clive in
the not so distant future. And so. over breakfast, the
following exchange occurred.

found

Tim: First of all, for those TIME DESIGNS readere wha
waran't fortunate enough to atteand your lecture here
in Cleveland on the “histery of Sinclair computers”,
let's go back a bit. What were your "roots" (like tha

Alex Halley novel)? How did you become a member of
the Sinclair "legacy"? Basically, how did it all
begin?

.| |EXCLUSIVE INTERVIEW

cesinclair insider=-

BY TIM WOODS
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Nigel: It actually happaned through an organization
known as MENSA, which I had bacome a mamber of, when
I was in college. When 1 was about to graduata,
someaon@ who I knew through MENBA, introduced me to a
guy called Tim Idelwatt, who had started his own
company in Cambridge, England. And as a result of
that meating, I was offered and accepted a Jjob with
Tim's company. Tim was a friend of Clive Sinclair,
and through Tim, I met Clive who also happenad to be
a membar of MENSA.

I worked for CAMBRIDGE CONSULTANTS, Tim's
company, for a couple of yeare then decided to leave
the company and work on my own. I guess that [ felt
they were paying me relatively little. All they were
providing me with was a pencil and paper, and a place
to sit, and than they were charging clients about
five timas as much as they were paying me. And I'd
also, becausa of the circumstances under which I had
gone to work there, I1'd been thrown into the position
where I had to find clients myself. And so 1 figured
I could do it just as wall on my own. Bhortly after I
left Cambridge Consultants to work on my own, I got a
phone call from Clive Sinclair asking ma if I was
interested in working on a calculater:. That wae in
the middle of 1972. Right at that tima, SINCLAIR
RADIONICS was bringing out ite +First calculator
called tha "Executive”, but Clive already had plans
to work on a sclentific calculator, and that was the
first project I worked on.

For quite a while thera, [ wasn"t a full time
employea. I'd made the big break and decided that I
wantad to work for myself, to work as a consultant.
Although I had an office at Sinclair, and spant gquite
a lot of time working on that project, I didn't work
thera full time and I worked on other projects for
other clients as well. It (the calculator! was
certainly the major thing that [ was working on for a
few years thers.

Tim: How long had Sinclair Radionics been around
bafare you joinad an?

Nigel: Binclair Radionics had been around for almost
ten vyears, and had been doing mainly audio, started
salling parts initially, amplifiers, kits, and later,
just before 1 joined them they started eselling
speakers and stuff like that.

I really only knew Clive and his company through
his friandship with this guy Tim Idelwatt, who ran
Cambridge Consultants, and as someona who was running
a business locally. To tell the truth, at Cambridge
Consultants where most of the employaes wWare
graduates of Cambridge University and a lot of
tham had advanced degrees, and wa tendad to look down
our noses a4 little bit at S8inclair Radionics. Tha
tachnical people at Sinclair weren't as well educated
and as wall qualified as wa wara.

I guesa iIf thare was any paerception of what
S8inclair was all about was that it was a crass
commarcial organization compared to the almost ivary
towar stuff that we used to do at Cambr idge
Consultants.



Timi {chuckling) But it was a job...a paying job.
(more seriously) It seems like Sir Clive had a talent
for bringing into his company key people with bright
ldeas. Is this a quality that you noticed?

Nigel: Well, Clive had never been to callege. That
wWag a conscious choice that he made. I think he was
vary sympathatic toward the idea that formal
education doesn’'t necessarily hava much to do  with
ability. And so he tended to look for differant

qualities in people other than formal aducational
qualifications. And 8o, yeah there ware a lot of
people who were pretty bright, creative sort of

pecple. People who may not have bsen too happy in a
mora conventional organization, A lot of peopla like
that played a big part in Sinclair’'s success over the
naxt faw ysars. And interestingly, a lot of tham,
when they sevaentually left Binclair, did so to go
and start their own businesses. And [ think that's a
cradit to the company. I think Cliva always felt that

"The guy who was given
the job of designing

the appearance of the QL
wag given a 2068 with in—
structions to take a close
book sttt isat

if somebody left the company to go and work for some-
ona elsa, that was thair problam and that thay
probably hadn't ever really bsen good anough to work
far him anyway. But if thay left to go and start
thair own company ha was extremely supportive,
howavar sorry he may have been to loose them, and he
frequently wused them if tha company thay had startad
did any sort of consultant waork.

Timi Let's advance history a little bit with the ZXBO
and Zx8l. As far as the Sinclair following aover haere,
a lot of people consider Sinclair BASIC and thae
single keystroke command function as suparior asn-
ginearing features. How much influence did Sir Clive
have over that design, or did he bring in someone
with that idea?

Nigel: I really don"t know. When 1 first saw tha ZXE0
in January of 1980, shortly before it was launched,
Cliva showad it to me to explain to me what his new

company (SINCLAIR RESEARCH LTD.) was going to be
doing. Those features were already desigred into the
LXB0. My guass is that the keyboard sBtuff
probably came from Clive. In 1975 I had worked on the
design of a programmable scientific calculator which
for reasons of economy and compactnese, Clive had
wantad to put into the same case, a vary small

calculator which had been desigred originally as a
four—-function calculator. &o wa had 19 keys to play
with, =0 we@ach key had to serve at least two and
usually thres separate functions.

Timi I had heard that because of the membrans kay-
board, that pecple weren't going to do a lot of
typing on it. And that was possibly ona of the dasign
considerations for using a command-kay arrangamant.

Nigel: That's possible. But 1'd be surprised if there
wasn't a connection betwesan that keyboard and the way
Wa crammed a great deal onto keyboards previously.
And in fact, from a programming point of view, with
the dasigner's, it's probably easier to recognize
first of all that a shift key has basen pressed and
racognize that keys have bsen presssd after that, and
that it is a whole command rather than to recognize a
sagquance of individual characters. Thea Byntax
checking--I don't know where that came frem, but in
ratrospact its the sort of thing that would fall out
If you encouraged whoever was doing the programming
to look at tha way that calculators had worked. I
mean basically, |f you enter an illegal character
saquence into a calculator; whatever that may ba——two
dacimal points following ona another, 1t will
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racognize it immediately. Its a claver idea. It was a
featura that was much appreciated in the machina. My
guess is that it sort of just dropped out of the
design criteria.

Tim: Hare in tha U.5., our major contact with
Sinclair was through Timex and their mass marketing.
Timex brought out the TE1000, and than tha TB20&48 for
a short timé, which was based on the Spactrum design.
1 had heard that Sir Clive made a comment that Timax
had “fouled up" his BSpectrum, in a well publishad
statement. Did he actually believe that Timex had
messed up the Spactrum design?

Nigel: Well we had high hopes for the American
market. By the middle of 1982, Sinclair was actually
deriving more of its revenue, more of ite sales and
profit, from the U.S. than tha rest of the world put
togethar. Evan though in the Btates we'd bean salling
the ZIX80 while tha rest of the world had the Ixat,
wa'd bean salling the ZX81 for a few months while tha
reat of the world had the Spectrum. So we had very
high hopes for the American market, but thay clearly
depended upon going retail. We falt that our nama was
unknown to the major retailers in the Btates. Wa had
no sales force. Wa had na axperianca in
managing/motivating a sales force in the States. And
80 we decided we needed to find a partner who knew
that. And Timex clearly knew and understood the
product. They had been manufacturing the ZXBl for us
as a wsub-contractor, and they had a lot of salas
pecpla calling on every conceivable type of account
s@lling watches and everthing else. In some respects
I think that we loocked at Timex and said "well, at
least thank God that they were thare, and we
waren’t", because frankly, we would have lost our
shirts in '83 with whatever our strategy would have
besn in the States. Tha market was out of control of
any individual manufacturer, and it was markating in
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which everyone was guranteed to loose money no matter
how intelligently they handled themselves. So Timex
took the brunt of that. I think that Timex might wall
look back at the situation and say to themsalves
"boy, I wondar if Sinclair really knew enough about
tha business to anticipate what was going to happan
and lured us inte taking the brunt of it". You know,
if I was in their shoes, I might think that. But I
think that at times, Clive would agrea, and | balieve
he made commants to this affect (regarding the Timex
TS2068), and he had a considerable sympathy for Timex
that they got into a business which looked as though
it would be very very profitable for both of us, and
turned out to be otherwisa. Having said that, theras
ware certainly times when both Clive and 1 thought,
and anybody else who was involved thought that Timax
was not helping itself as much as it might have dona.
I think for exampla, Timex was right to hire soma
senior management to run its computer business. You
didn't want the business to be run by a guy who's
primary concern was designing, making, and selling
watches, because the computer business would sesm to
him to be a relatively small business initially and
parhaps wouldn't get enough attantion. You needed to
have people in Timex who didn’t have anything to do
with watches, who's lives depanded on the computers
being successul. But what they did was to build up an
entirely seaparate organization, and they didn"t maka
use of all thea eaxpartise thay got out in the field of

s@8lling. Tha reason was, "wall the guy who iz a watch
buyar iden't the computer buyer". [ always falt there
must of besen some way that they could use their

leverage as a major supplier of watches to department
stores and drug stores as a way of opening the doors
and having thae right influence in getting the product
out. And mayba they did to some extent, because they

ware pretty eaffective 1In getting the product out.
But, wyeah I think thay did a lot of thingas that=--I
mean they spant a lot of time screwing around with

thea Spectrum and redesigning it, and by the time they
had dorma 1it; I think that they had got a machine
which was batter than tha Bpectrum in many respects,
but it was a lot later. 8o whether tha 2048, when
they got it was better than the Spectrum would hava

been, whan they could have had the Spectrum, was
cartainly debatabla.

I remember Cliva'a reaction to tha TS2068, was
that he thought it was a pretty neat design. S8a much

s0; that--the GL was at a stage of davalopment whara
wa waras beginning to think about exactly what it
should look 1like. The guy who was given the job of
dasigning the appsarance of the GL was given a 2048
with instructions to take a close look at it and seas
what could be learned from it. And I think the GQL
owes something to ite design, to the 2048. That was
something that Clive, as I recall, encouraged.

Timi There was some talk about an

expanded TS2068

with more memory, bank-switching, and some sort of
higher operating system. There was also a rumpor that
Sinclair anglnears wara working on an advanced
Spectrum with technology which would ba shared with
the Timex organization. Were you aware of any such
project?

Nigal: To the best of my recollection there wasn't.

Thare waran't projects within Sinclair to develop thae
SBpectrum Ffurther. It was a constant topic of con-
varsation after the GL design was well undar way, as
to whether we should attempt to replace the Bpectrum
with anything. We esventually approached the problem
by w®maying "what {ia the worat thing any competitor
would do that would hurt our s=sales of Spectrum
computers?" And we decided that the greatest
weakrness of the Spectrum was the keyboard. And I
think this must have been 1984, bacausa I think tha
GL wam already lauched, was already in production. So
what wa decided to do veary simply was to design a naw
casa for the Spectrum. That became the Spectrum Plus.
And all we were doing was designing a new case 8O
that production would literally switch over as soon
as tha case becama avallabla, and the same printed
circuit board and evarything @alse would go intc tha
casa. That turned ocut to be a very key move in
maintaining our market position and malintaining our
margins, because we were able to charge more for the
Bpactrum Plus, or at least wa wers able to go on
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charging what we'd been charging for the Spectrum.

Otharwise we would probably would have had to lower
the price.
And 8o I remember that decision being mada very

late in the yearj a big rush to get that out beforae

tha end of the year. We'd been pretty much im-
mobilized. Mobody could decida exactly what to do
about the Spectrum, althought there were lots of

ideas around. But it was much later,
befora any work really got
Bpactrum and products lika that.

probably in 1985
undarway on tha 12BK

Timt At a recent Timex Sinclair user group meeting in
New York, Billy Skyrme, who was tha former head of
Research and Development at Timex, now with Psion,
described a computar called tha T830488 which was
slatad for production. Was this pretty much am "in-
housa" Timex design?

Nigel: Yeah, I'm pretty sure it would be.
Timi Somecne just suggested that Sinclair

ware working on the design with Times,
knowledge, that wasn't the case?

angineara
but to your

Nigel: We did have ona engineer within Binclair who
was appolnted specifically as a liasen with Timex.
Timex may have asked his advice about things, and he
may hava played around with arnd loocked at the

"I wouldn't be totally amazed
if I'd woke up in ten year's
time and found that the product
had both their(TIMEX and SINCLAIR)
names on it."

feasability of some things like that.
certainly waen't something that we wera

But it
working an.
Timy Incidently, Timex is still fairly committed to
sacrecy over a lot of things that thay wara working
on. At the =sama user group meating, Billy Skyrme
mentionad that ha could only tell {(the group members)
about & Ffew things, but that a lot of information
couldn't be divulged becausa of contractual
agreamnents.

Nigal: Hmmm. Well Timax did have some surprising
projects going on. (a bit of silence! I mean 1
probably shouldn®t mention some of the things for the
same reason, beacause | don't know what they are doing
with them today, but 1let's say that ona of tha
attractions of 8inclair and Timex, was that Clive's
alwaya been interestad i1in “"miniaturization". He's
launched at least a couple of wrist-based productm. A
wrist calculator that"s not a watch; a digital watch,
ha had a watch radio. So at least three productes now,

I think, that wera worn on the wrist. And Timex, and
#0 far am it 1im a watch company, and certainly
underastands that pEople may want things on their

wrist that do moras than Jjust tall tha tima&. Timex has
already produced calculator watches, and thay have a
watch that has a lot of timing functions and so on,
which has been the best-selling singla modal of a
watch for a couple of years in successiaon.

B8d both Clive and Timex have somewhere down the
road in their minde, a sort of "Dick Tracy" typs
thing with a television, and a telephons, and
evarything else built into it, that you still wear on
your wrist.

Timi Thie is =still something that they
Sinclair) are working on,
an actual product?

(Timax and
not just a conception, but

Nigal: I mean it"s...you know, if I fall asleap now
and woka wp in ten vyear's tima, 1 wouldn't ba
surprisad to find eithar the Sinclalr or the Timex
namea on a product like that. And I guess despite the

past history that Timex and Binclair's ralationship
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has not bean a mutually profitable one, 1 guess that
I wouldn't be totally amazed if 1°d woke up in tan
ymar's time and found that tha product had both their
names an it.

Tim: Is Timex still producing computers with Sinclair
technology at this time, or have they scrapped all of
that?

Nigal: Timex? As far as I know, Timex is not doing
any computer work at all. As far a8 [ know. But I
guess I wouldn™t krnow if thay wara.

Tim: Do they still have the rights to Sinclair tech-
nology, or has tha sale to Amstrad taken that awWay?

Nigel: I'm pretty sure that the licensing agresmant
betwaen Sinclair and Timex has expired by virtue of
Timax's not offering any products for sale for a
cartain period of tima, tha agreement would just
terminate iteelf wunder thoee circumstancaes. So I
think that when Clive sold the rights to Ametrad to
the personal computer stock, that would have includad
the rights which had formally balonged to Timex.

Timi Let's turn to the GL. You had a lot more "handa
on" with the GL project, than perhaps tha IXB1 and
Epectrum. MWhat was your role in the daevelopment of
the a@L7?

Nigesly Mostly sort of conceptual. Originally the GL
was designed to havae & built-in screen utilizing
Sinclair’s flat cathode-ray tube technology. And it
was originally concelved to have a built-in modem.
Bome of the things that 1 remember about it...you

know, obviously the flat screen got dropped simply
bacause that technology was not going to be manu-
facturable in the time scala. The decision to usa tha
&B000 chip was made pretty early on. And although wa
sort of wavered over that a numbar of timas, the
situation as [ recall it is, that basically the
enginesrs who ware going te work on the design of tha
machine, both from a hardware and a software point of
view, would have had extremely little enthusiasm For
using anything other than +the &4BO0Q. Thay saw the
68000 as baing the state of the art microprocessar,
And 1 suspect that we may have lost soma of thoss
peoplea to other companies, while they would have had
the opportunity to work with the &8000. And I think
that everyone would have agreed that it didn't
necessarily enable vyou to do anything that you
couldn’'t have dones with others, particularly because
wa wara using such a minimal version of tha &B8000,
the &8008. But in the long term, it gave us an
upgrade path as wall. Had the GL bean more succeseful
you might be seeing a QL today with a 48020 or even a
&B030 in it.

Tha softwara that Pelon designed for the machine
was pretty radical at the time, and that was some-
thing that I was involvad in, certainly the idea of
having that software buillt in. It was somathing that
1 instigated with David Potter of Peion.

I had been shown, in confidenca, an early
varsion of GEM from Digital Rasmarch, and it was ona
of those situations, where it confirmed somathing
that I'd already bean thinking. I'd had this idaa
which to me at the time was an original idea, but I
probably, you know, read it when I was half asleep
somatime-—stole it from somebody else. But whan I saw
GEM, 1 knew that it was right. The idea was a really
radical ona at the time, and it was the idea that you
should have a spreadshaet which from a user interface
point of wiew, looked just like a word-processor or
the databass. In other words, all tha time that you
spent learning to use tha spreadsheet, shouldn’t ba
wastad whan you wanted to use the database program.
You should wmea similar things on the screen. Tha F1
kay should do the same thing, tha F2 kay, evarything
should be, the whole user interface should be as
mapped as closaly as possible. And that was, in my

mind, the most significant thing we were doing with
the software from Psion, was not simply that wa ware
offaring a set of programs like that, but that thay

all worked in a similar way.

Timi I have to ask you this. There was an
with 8ir Clive

interview
a while back, and the statemant was

made by Clive that he wanted to use the IB0 processor
in the GQL, and that it was your persuasion that
changed his mind to use tha 32-bit processor, and now
(looking back), he wished that he had "stuck to his
guns", rather than listening to you. How do you Ffaesl
about that statement?

Nigel:1 Well, Clive's had a love affair with tha 780
for a long time, as evidenced by the BB computer.
He's wvery impressed with the fact, that for a mere
dollar or =0, you can buy this incredibly powerful
microprocessor, which the 80 certainly is. He also,
at one time, had a love affair with tha 48000, And he
and I visitad Matorola, I believe in January of 1982
in Phoenix. And we had some very high-level meetings
with people in Motorola. And Clive was very much con—
vinced at that time, that the 48000 would be the way
of the future, and was very taken with the idea, that
he and his company would be leadars in using tha
&B8000. That's not to say that he didn't subssguently
decida that the 80 after all was much bettar. I
think that maybe he got married to the 780, and had
an affalr with the 48000, and than he went back to
his "wifa".

And certainly, as far as the GL was cancarned, I
don"t think 1t was my idea originally to use the
6B000, but I think that we did go back and forward,
and wa considered using other processora including
the 780. When ultimately the decision was made, Clive
is probably right, he probably said to mes eventually,
"look, your running the company, your working with
the guys who are going to work on this project, you
decide". And it's poseible in that =senses, that he
chosa to let me deacide, or he listensd to my
argumants, and was even persuaded by them, or thought
that he ought to not be making every decision in the
company an things like that. I have no doubt what-—
somver though that both from the point of view that

had the GL been successful, it would have given us an
upgrade

path, and from the
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motivating peocple to work on the project. I da not
balieve we could have gotten really good people
warking on a 280 project.

I have talked to Clive about it mors recently,
and I certainly expressed my view to him that the
“Achilles” Heel" of the QL was the Microdrives. Maybe
ha just chooses not to argua with me about it any
longer (laughs). But obviously as 1 say, he still
has a pretty strong feelings about it. I'm mure that
the use of the ZBO in the ZBE is not =some sort of
accident, it's there by dasign.

Tim: In another interview, moras recently than the one

I just mentioned, that he (8ir Clive) feels that
sinca disk drives are mechanical, and that ail
mechanical things will eventually be replaced by

solid state. I personally don't sea this accuring for
some time, of phasing out disk drives, hard drives,
drivaa of any type. Why is it that ha has always bean
"anti-disk drive"?

Nigel: f(pause) I don't know. I think it is a
(another pausel...Il don®t think that ha is just anti-
digk drive because {it"s a mechanical device. The
Microdrives are a mechanical device as well. A disk
drive is always going to make a machine more ex—
Pensive, because of the mechanism that's gotta be

"But I believe he is
still working on...
what we would call
today, a SUPER
COMPUTER. . ."

built in there. It's gonna have some spead problems
becauss therea isn't equally instantanious access to
all parts of the drive. Disk drives are going to have
the advantage of the media being wvery, very chaap.
But wultimately, [ guess there is no reason why solid
state can't be very cheap too. And Clive is, in many
respects, more of a semi-conductor parson than a
computar parson. Ona of the reasons that he's been
abla to design some of the products he has at very
low cost, is that he's been able to take advantage of
what thea semi-conductor industry's producing and
somatimes use it for purposes that it never intended.
And he has a very good, very deep understanding of
what's going on in the semi-conductor industry. And I
think he believes that one of thesa days, in
sufficient volume, the semi-conductor industry will
be able to churn out a 10 Megabyte chip cheapar than
&, or vaery closa to, as cheaply as you can produce a
10 Magabyte disk.

Timi Jumping to the ZIB8 portable computear--1 remember
about a year ago speaking with you on the phone about
your impressions of the I88. At that time, you falt
that the machina was "a little late" in retrospact of
the portable computer market. And than hare, many
months later, I find out that you are a kay figure in
markating tha machina here in the U.S. Why did you
Jump on the Z88 "band wagon"? Did Clive give you an
offer that you couldn’'t refuse?

Nigali Mo (pause) I think that the 88, and I want to
be careful about what | say, because | have saome
knowledge of the company’'s future plans and I don’t
want to givea them away in any senss.

Sinclair Ressarch as a personal computer company
eventually became a company that did over 100 million

pounds of businass in a year. Then the exchange rate
was over 130 million dollars a year. It certainly
couldn’t hava done that without tha ZXBO. The ZXBO

was a successful product given what it was. But we
sold a few tens of thousands of them world-wide, and
it took wus over a year to do that. Later on wa sold
twice as many Spectrums in a eingle month as wa'd
evar wsold IXB0'e in a wholae year. So the ZXE0 was a
"launching pad". And I guese my feeslings about the
Z88 are somewhat similar, 1 think it will find a
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market. [ think it will be successful. But it will be
a limited market. We're not going to sell millions of
Z88"s8. 1 think that if the company remains committed
to the portable market, and looks at what it can do
in the form of a I89, and the Z90, and the I91. And
makes tha same sort of progress that it made in going
to tha IX80, to the ZX81, and to the Spectrum, and te
tha GL, then I think we can sell millions of portable
computers. 8o, if 1'"d thought the IZBB was the end of

the daesign line for portable computers, 1’'d say its
got a limited life--its going to be overtaken by
othar manufacturers producte somatima in the next 24

monthe. But as long as it's tha company's intention
to itself overtake the 88 and these compatitors
with one or more new products, then there’s a real
future there.

Tims So Clive is working on other laptops?

Nigel: (emiling) 1 hope so.
Tim: OK.
Nigel: I hope so, because [ mean not because I think

tha 288 is the anly partable computer thats really
small anough to carry around with you wherever you go

at the momant, and it will remain that way for maybe
another vyear, with luck maybe a little longer. But
ultimatply somebody's going to bring out a product

that will obsolete the I88, and tha objective in this
buginess is to make sure that you obsolate your own
product before somebody elsa does it. Bo 1 eee the
ZBE as very akin to the ZXB0. It's a terrific Ffirst
product in the category, but I think that category is
going te be very compaetitive fairly quickly, and we'd
better ba doing somathing--a major step forward, to
remain compatitive.

Timi That's sort of ironic, because tha ZIXB0 was a
%200 computer, and the IX8l was a %100 computaer, but
with tha IB8 you have a %500 computer that pecpla are
Binking a good deal of money on, and then you releass
another product--the IBY for such and such a prica.
That's going to be a little harder for people to
BWallow when the new product comes out.

Nigal: That's always been a tough problem in the
computer business, and I just don't krnow what the
answWar is. 1 mean, would we make everybody happier if
wa don't bring out any new products? Or if wa bring
tham out and charge twice as much for them? 1 den’t
Baa any alternative, The products that are possible
and the prices that are possible, are dictated by thas
underlining technology. And that is available in morae
or less equal measures to everybody, including ocnas
competitors. If we can bring out a ZXBl that was less
expansiva than the IXB0, there’s a good chance that
somebody @lse would have dora it. In fact, Commodore
announced a couple of machines in that sort of prica
range at a Consumer Electronics show ona year, than
didn't bring them out. Probably because they waouldn't
have besen competitive with the ZX81. I think that
you'va got to decide when you buy a product whather
ite worth what your paying for it now. I mean peopla
payed S2000 for the first VCR. I payed $999 for ona
of the first TRS-80 computers from Radie Bhack with
4K memory and an integer-only BASIC.

Timi How soon do you think another computar product
Wwill be released, glven a frame of tima?

Nigal: I'm not prapared to say...l really can't say.
Tim: 1 have just a coupls more questions. Is thars
another computer product, not related to portablas,

coming out, or is the portable-thing consuming all of
Cliva's time right now?

Nigels Clive has had an interest for a long time in
computer design. And [ don't know much about this.
But 1 believe he is still working on, with a laong
term cbjective of praducing what we would call today,

4 "“supar computer", with some degree of parallal
pracaﬁéing, large amounts of memory, and probably a
custom processar.

Tim: A "mini-Cray"?



Nigel: A "mini-Cray". Yeah.

Tim: My Final question 1is, ovarall, working with
Cliva Binclair and looking to the future, is it
exciting? I mean it must be a lot more intaresting
than your average "paper-shuffling® Jjob?

Nigel: Oh yeah, 1it's certainly exciting. I supposa
tha excitement comes from knowing that at any moment
almost you could ba part of truly axplosive growth.
We startad 8inclair Ressarch in the States to
sall the IXBO, and we sold, I forget how many ZXBO's
altogeather, but over a period of a little more than a
yaar, we sold quite a few. Twenty thousand mayba,
And in the fall of 1981 we started selling the ZXB1,
and by the end of the year, we wera doing over half a
million dollars worth of business a weak. And wae
literally want from virtually zero. The IXB0's had
stopped saelling because the IX81 had been launched in
England, and we got the ZXB81 available in the Stataes
eventually approved by the FCC and everything. And we
just overnite want from a small office employing two
people with hardly encugh to kesp us busy all day, to
where we ware raceiving several hundred orders a day.
Running at an annual rate of 25 to 30 million
dollars. And yeah (laughs), that"s pretty exciting.
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Join the world of Desktop
Publishing with the

Llxed Print Professiondl!

3.2 fierco Disk Yersion
v3.3 Cassette Yersion¥®
v3.4 AkJ Hicrodrive®

v3.5 Oliger Disk VYersion®*
v3.6 Larken Disk Uersiont
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#7%°°L Hasthead Package 82
- 30 Great Graphics!!
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(32K RAH EXFPAHNSION CARTRIDGE :
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TO USE WITH THE DTP. )

J2€ RANM Cartridge......$44 88

(WITH THE PURCHASE OF THE
FIXEL PRIHNT PROFESSIONAL .«
FURCHASED SEPARATELY, 547.95)

1383 Personal Calendar PLUS!

(LOAD INTO ALL YERSIOWNS OF THE
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PROGRAMMING
FROELEMS

GRATTITRS

FROGRAMMING

Write to Syd Wynceop, c/c TIME DESIGNS, 29722
Hult Rd., Celton, OR 97017, Syd spacializes
In Timex/Sinclair (1000/1500 and 2068) BASIC,
Machine Code, CP/M; and is alse exparienced
in disk operating systems, other computer
languagss...and MS-DOS(IBM). Even ir you are
a bsginner or an advanced programmer, why not
write to Syd? That way., we will all learn
something.

— Tha Editor

I have just purchased a complete LARKEN disk
drive system for my 2068 and I am wondering if I made
a $497 mistake. I have read in various Timex Sinclair
publications where problems are encountered in con-—
verting programs from tape to disk. I have very
little programming experience and no cne in my area
to assist me.

Dennia 5ilvestri
256 Lloyd 5t.
New Haven, CT 06513

Dear Dennis,

You have raised two very important points. The
first, is the importance of a user group. and the
support that group can provide. I urge any readers in
the New Haven area to contact Dennis. Without be—
laboring the point, I cannot stress strongly encugh
the importance of a suppert group, even if only a faw
members are in the group.

The second point is usually explained in the
documentation provided with the disk system. Having
said that, I must confess that I find most docu-
mentation to be woefully lacking.

The LARKEN disk system uses the command:

RANDOMIZE USR 100

This command initializes the disk drive system
and is followed by the disk commands. For example,
suppose you want to LOAD a BASIC program from disk.
The ccmplete command would be:

RANDOMIZE USR 100: LOAD "program.bl"

An explanation of the " .bl" can be found in the
LARKEN manual. Unfortunately., I do not have a LARKEN
system, or a copy of the manual, but I believe this
command structure to be correct. I can say that
other than supply delays, I have never heard of any
problems with LARKEN or their products.

The simplest method to learn disk commands is to
make a list, Divide a sheet of paper in half and
label one half "tape" and the other half "disk". Now,
write a tape command under the heading "tape" and
start ssarching your disk manual for the
corresponding disk command. After you have found and
tested the proper disk command, write it on the other
half. under the heading "disk" and immediately across
from the tape command. Continue in this manner until
you have determined all the needed commands. Keep
this sheet with your disk manual for future reference
and add all new commands or their wvariations to the
list, as they are encountered.

ADVICE

The next item you will need is a taps header
reader. There have been several published in Timex
magazines. This utility will be needed for saving
machine code or other binary memory images to disk.
It will give you the start address and length of the
machine code.

Lastly, there will be a few programs which wuse
fast loaders and headerless files. These will be very
difficult to move from tape to disk, as they will
require extensive assembly language experience.

— Syd

I have a 2068, AERCO FD-68 disk drive system,
AERCO CPI, AERCO RS-232, CP/M(RPM) and a 2050 modem.
De you know how I can learn to program in Machine
Code? I have a copy of HOT-Z.AROS. Do vyou know if
anybody has modified TECH DRAW JR for the AERCO disk
system?

Bill McKelvey
Wall, New Jersey

Cear Bill,
You have asked a lot in wvery few words. Your
first gquestien. on Machine Code, i= an area that has
been taught in TIME DESIGNS, as well as several
others. However, the best method to learn Machine
Code is to have a task you absoclutely must do., a good
instruction book and a friend you can ask gquesticns.
Then, start the task and do not quit wuntil it is
done. I guarantee you will learn Machine Code by the
time wyou complete this process. While this may seem
to ba a rather stiff answer, I firmly believe it is
the best answer.
Machine Ceode is not so difficult that you cannot
learn it, but there is a definite learning hurdle to
be overcome. HOT Z.AROS is an excellent tool, but it
is difficult to learn to wuse. I suggest the ZEUS
ASSEMBLER for beginners. Zeus will permit you to
concentrate on the task of learning machine ceode,
without the additional overhead of learning a
complicated program.
I assume your question concerning machine code
is prompted by your desire to convert TECH DRAW JR to
disk. If this is true, you are tackling a difficult
first task. TECH DRAW JR can be easily moved to disk,
the code address is 30036 and the length is 35400.
You have only to change the BASIC tape commands to
disk commands. The changes necessary to the BASIC
loadar. 1in order to move the program te AERCO disk
are;:
Line 9@, change the LOAD command to
CAT "TDRAW.BIN",

Line 9918, change the SAVE command to
MOVE "TDRAW.BAS", 10

Line 9920, change the SAVE command to
MOVE “"TDRAW.RIN",30034,35400

TECH DRAW JR is written to work only with tape.
However, in order to change that, which I assume to
be your real goal, you must disassemble the machine
code and find the area that deals with the tape
commands. You must then change this area to branch to
your disk command routine, I have written to the
publisher of TECH DRAW JR, Zebra Systems, in search
of this information and will publish any response I
receive.

~ Syd




I wrote a checkbook program that worked
perfectly wuntil the last time I used it, and then
gomething went wrong. I store my entries in DIM-
ensioned arrays. To get a print out, I enter the
first number to start the list at, and then use a
FOR/NEXT loop to do the printing. I have an input
line that gets this number from me. Following that
line, is one that printa out a sentence followed by
the input variable. The last time I tried this, the
program broke out with a "variable not found" arror
message. I do not know what caused this to suddenly
happen but whatever it is, it's saved with the
program.

James Brezina
Elmhurst, Illinois

Dear Jim,

Your letter is a little too brief for me to make
an exact determination, so I will have to guess, It
would appear that the variables area of your program
has been partially "trashed". This would account for
the fact that the problem is SAVEd with the program,
as the entire variables area is saved along with the
BASIC program. The simplest fix is to go back to the
last copy of the program that worked properly and re-
enter all data after that copy.

I am assuming that there are no bugs in your
program that have caused the difficulty, as you
stated that you had used it for a while and it worked
well. Therefore, the solution to your problem most
probably is tied to some recent change you made in
either the program or a hardware addition. You will
need to conduct a thorough search for conflicts that
may have caused these changes.

Rs an example, one of the most common causes of
conflict is printer driver software. Check to be sure
it is not 10ADing owver-top of the tail end of the
variablea area. You could be inadvertently destroying
gome of your wariables wupon loading the printer
driver software, especially if vyour dimensions are
large and approaching RAMTOP. Have you properly reset

RAMTOP? Also. is it a good copy of your driver
software? A poor copy may work and appear fine, but
could be overwriting the variables area.

The bottom line is that this is one of those
elusive problems that can come and go, and be most
difficult to track down. A systematic approach be-
ginning from the last known trouble-free point will
eventually find it though.

- Syd
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PROMISE LAND ELECTRONICS
Dan Elliott, Owner

Servicing coMpPUTERIZED
electronic equipment

COMPUTERS / MODULES / PRINTERS / MONITORS

Sinclair QL T5-2068 TS-1500 T5=1000

16K Ram Pack ZX-81 Memotech Modules
Commodore 64 VICc=-20 PLUS=4 C=1l6

Coleco ADAM TI-99/4A Conmodore 128

REPAIRS / UPGRADES / ASSEMBLING / TESTING

Write for prices:

Dan Elliott
Route 1, Box 117
Cabool, MO 65689

Ph. (314) 739-1712 evenings, Sunday - Thursday.
Ph. (417) 469-4571 weekends.
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Supporting the Sinclair QL, 288, and TS-2068
Subscription $15.00 Year. UPDATE Magazine,
1317 Stratford Ave., Panama City, FL 32404



Joe

e/s0 TIME DESIGNS, 29722 Hult Rd..

assaciated psripherals. Joe is the

ZJinclair computer anthusiast.

TS Communi

Villiamson
HARDWARE FROBLEMS EXPLORED

Send a description of your computer hardware problems te the TS COMMUNIQUE,
Colton., OR 97017. Joe Williamson will
discuss and possibly offer a solution for your T51000/1500, TS2068, (L. and
owner and opsrator of a successful
e¢lectronic and video repair service in Gainesville, Florida: and a bonafide |

que

Can the HW-100 Mindware printer be used on the
computer? It was originally used on the TS-1000 printing
16 columns wide.

2068

Andrew Jubb

Dear Andrew,

That mindware printer connected to the T5-1000 In
the same way the 2040 printer dld and although [ haven't
tried it on the 2068, I don't see any reason why It
wouldn’t unless It requlres the 9 volts that appears on
pin four, bottom side of the rear edge connector and can
easlly be supplled. Good luck! -Joe

From reading one of your TS Communlgue replles, I
gather that you have a Sears TV/Monlitor/RGB, as I have.
Mine 1s Model C539-14544, which may be slightly
different than the units sold in the USA.

Nermally I wuse it with my TS2068. However, on
occasion I use it with my ZX81. Thats when I encounter a
problem. It works perfectly except when 1 load a program
from tape. When I do that the screen rapldly turas
black, and stays that way until locading is completed.

I have attempted to cope with the problem
Seperate patch cords in the computer and TV, laying them
close together, thus getting a capacitative coupl lng
effect. However, this results ln a snowy plcture when
running the program. Rny ldeas?

by using

George Chambers
Scarborcugh, Ontarlo

Dear George,

The Sears moniter has a mute clrcuit In
mutes the plcture when ne sync or Improper
detected. It ls In there to help protect the
damage. During the LOAD/SAVE operatlons, the
"sees” the black bands as lmproper sync and nutes
video. You can dlsable the mute functlon, but that
cause problems down the road.

it that
sync s
set from
monltor
the

may

The mute also works In video and RGB mode, so 1f you
experiment with connecting your 2068 to werk with RGB,
and have no plcture, It ls most likely due to poor sync.
=Joe

How would you construct an interface to drive cne of

those monltors sold by BG Mlere? ['m talking about the
type of TTL CRT that would reguire you to take the NTSC
signal from the 2068 and split It out to drive these
menitors.

John Shepard

Coldwater, MS

i8

Dear John,
Until just recently I had always assumed that TTL
monltors worked just llke RGB monltors but with just one

luminance signal instead of three color signals.
Vertical and horlzontal sync are seperate on TTL
menitors and alot of RGE monitors although mest have

composite sync lnputs as well.

I recently had a frlend ask me to take a look at his

IBM TTL monltor which had a bad fuse In It. After it was
back ln working order, I declded to see how It would
work on my 2068, To make a long story short, It didn’t

work! Apparently the TTl Monltors operate at a dlfferent
scan frequency. If anyone has had success at connectlng
one of these monitors, let us Know! -Joe

1 recently purchased the Hacksel centronlcs
Interface for the 2068 and I am attempting to wuse It
with a Radlo Shack DMP 105 printer.

After loading all three codes (LPRINT, COPY, and HI-
RES COPY), I can enable varlous print slzea (bold,
elongated, etc.) when uslng MSCRIPT but have been unable
to utlllze them In BASIC programs, getting a standard
print character regardless of the code sent (using
LPRINT CHR$ xx}.

The Instruction sheet from RMG Enterprises says that

the copy routines will work wlith an Epson compatible
printer (not mentioned in the advertisement), which 1
guess the DMP 105 is not as I have been unable to make

any screen coples. Each time I do, I get an "Integer out
of range® error.

I have seen screen dumps of graphs made on the DMP
105 using a centronics interface so I know the printer
is capable of thls. Any assistance would be greatly
appreclated.
Willlam Halnes
Schenectady, NY
Dear Willlam,
By far the most popular printer standard s Epsoen,

so most are Epson compatible, although this isn’t really
saylng much as most printers have their own Idiecsyn-
crasles anyway. The DHP 105 clalms to be IBM compatible
and should mean that It is Epson compatlble since Epson
caters to the IBH market.

I believe that the Radle Shack printers are made by
Selkosha and the software should be configured to this
brand 1f that optlon 1s available. LPRINT and LLIST
should work on just about any printer, Epson compatible
or not. The differences come In when graphlcs are
concerned. That 18 Wwhere all the varlatlons exlst -
think about how long it was before anyone came up with a
COPY routline for the Olivettl Inkjet printer!

If you don't have any optlons In your software, try
different software llke Zebra's Zprlnt B0 which does
support Selkosha printers. BAlse when callling for



different type styles from BASIC, most are double byte
Instructions. To set double width printing, you need to
use: LPRINT CHR$(27);CHR#(14); or you could also use:
oUT 127,27:0UT 127,14,

When using MSCRIPT, you don’t need to load any extra
codes as MSCRIPT already has them bullt Into the
program. 1 have had alot of letters about the DMP 105
and the problems assocliated with them, read on. -Joe

1 have an Interface problem Involving my TS1000 and

2 Radlo Shack DMP 105 printer. When usling the Memopak
centronics printer Interface, the printer does not
execute a carrlage return when 1t reacheas the end of a
line of text. Thls occurs when using Word Sync I1I1.4,
Memotext, Memocalc or just the Interface from BASIC
using LPRINT.

The computer and printer work fine when using an
Aerco CP-2X Interface, and the Hemopak Interface works
floe when using a Gorilla Banana printer.

Refering to the DMP 105 control codes, the printer

expects to recelive carriage return (134, ODh) at the end
of a line. Perhaps you or one of your readers would know
what to poke where to make these work.

Bob Barnett
Fort Myers, FL

Dear Bob,

It has been a long tlme since I've seen a Memopak
but I recall there beling dip switches In It to control
varlous functlons to the printer. Check and see if there
is a llnefeed/carriage return suppreds swlitch avallable.

Also, check the printer dip switches and try different
conflgurations with them.

From the samples you sent, lt appears that a line
feed Is belng sent with no carrlage return. Or, {f the
printer is bl-directlional, scmething 1s keeping the
print head from printing back the other way but this Ia
not probable, Memotext itself may alsc have sonme dip
swltches you can try. Also try sending from BASIC:
LPRINT CHR# (13> which should send a carriage return and
line feed each time It Ia exscuted. Put that In a
FOR-NEXT loop and try changlng dip switches wuntil the
correct comblnation Is found. This technlque is called
mad-doggling but works better than pulling one's halr
out which 1s what this problem sounds llke! -Joe

The article regarding the non=1linearity of the
printer appeared In the May/June '85 Issue
page 12.

2040
of TDM on

Here is a sample printout and a
program which produced It. Maybe thls
help Don Balmer to solve his
printer may requlre some
exact correction factors.

listing of the
Informatlon will
problem. His TV and/or
experimentation to find the

Paul Synder
Chattanooga, TN

HO CORRECTION

CORRECTED FOR SCREEN;
HORIZONTAL DIMENSIONS
HULTIPLIED BY 1.13

CORRECTED FOR PRINTER;
HORIZONTAL DIMENSIOMS
MULTIPLIED BY l1.23

ad e

208:PLOT @,174: DRAL 54,0
©,-54; DRAW =-54,8: DRAW 8.5
202 LET C=27: LET R=25: FOR HN=
TO 24PI STEFP PI- SB: PLOT C+R#CO
S H,147+R#SIN N: NEXT N:

210 PLOT @,114: DRAU S54$1.13,0:
DRAL @, -54: DRAY -S4%1.13,@: DR
RU B,54

212 LET C=27#1.13: LET V=25: LE
T H=U#1.13: FOR N=0 TO 2+PI 5TEP
PI-8@: PLOT C+H#COS WN.S7+Us5IN
H: NEXT H:

22@ PLOT @,54: DRAU S4¥1.23,0:
DRAU _@,-54: DRAW -54#1.23,08: DRA

U e,54
222 LET C=27#1,23: LET U=25: LE
T H=U£1,23: FOR N=@ TO 2+PI STERP
PI-90: PLOT C+H#COS N,27+U25IN
H: HNEXT N
230 PRINT AT 2,10, "NO CORRECTIO
N";AT 9,1@;"CORRECTED FOR SCREEN
i "HORIZONTAL DIMENSIO
; "MULTIPLIED BY 1.13
"JAT 17,10;"CORRECTED FOR PRINTE
R, ";AT_18,18;

AT 1@

gw& 19, i "HULTIPLIED BY 1.2
240 LPRINT *°: COPY . LPRINT

“: LLIST 200

299 STOP

Dear Paul,

Thanks for finding that for us. That May/June ’'85
article was written by Dick Wagner of Canby, Oregon and
covered several polnts on graphing different calculated
functions. Joan kealy also wrote in and sald that Oleg
Jefmenko also had an article out which I belleve was in
Syntax a few years back whlch 1is the article I
remember seeing. I'm surprised Tim didn’t remember
Dick’s artlcle of a few years ago! -Joe

Dear Joe,
Guesa the 'ol memory is slipping. I've heard that
“early esenility" is a complication that editers can con-

tract. Meanwhile, Dick Wagner sent in these

regarding non-linearity of printers. -Tim

comments

Dear Joe,

Concerning Don Balmer's comments about the
non-linearity of the TS2040 printer (large printers aras
not necessarily linear either) in your last TS COMMUNIQUE
column, please refer to my article in the May/June 'B85
issue of TDM, entitled "A Graphic Problem for the T/5
2068". Paragraphs four and five comment on this.

My 2040 prints a rectangle taller than wide when I
8creen draw a square. What I am doing in this article is
to multiply the X axis by 1.24 to maka it print 24%
wider. The COPY command makes this a square on the
printer from a rectangle on the screen. For my Panascnic
printer, the X axis is wider so I multiply the ¥ axis
dimension by 1.18. Of course, the opposite axis can be
divided by the same numbers, depending upon the desired
final printed size.

Use the multiplyer in the DRAW part of a program as
DRRAW 1.24*B0.0 for a longer horizental line, or DRAW
0,1.18*80 for a wvertical line. This won't work for the
CIRCLE command, so apply the same approach to the circle
formula. Multiply the COSine part of the formula by 1.24
for the 2040 printer, or the SINe part of the formula by
1.18 for the Panascnic printer.

To calibrate a printer. print a large aguare on the
gcreen and then COPY to the printer, Use a metric or
decimal scale (preferred) to measure the printed image .
The ratio of the larger dimension to the smaller (divide)
will give the correction factor.

Keep up the good work on your TS COMMUNIQUE column.
It shows that there are still many of us computer buffs
who require help.

Dick Wagner
Canby. Oregon
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CATCH a@’%
A DRAGON!

by Gregory C. Harder

In the December 1983 issue of BYTE Magazine an
article entitled "A Tiger Meets A Dragon" by Dan
Rellina appeared. This article contained a program
listing., written for a TRS-80 computer, which plotted
“"dragon curves" on an IDS PAPER TIGER printer. I have
converted the program to plot dragon curves on a
TS51000/2X81 equipped with 8K static RAM, a 16K (or
more) RAMpack. and the SCRAM HI*RES EXTENDED BASIC
program. However, since there are not too many SHREB
specific lines in the listing, it should be easy to
convert to a TS2068, considering the similar resolu-
tion and screen formatting.

Sc what is a ‘"dragen curve" anyway? A dragon
curve igs a regular fractal which forma from an
infinitely vrepeated construction process. To quote
from D. Rellina' article: "A method to generate
gimple low order dragens 1is to fold and refold a
narrow strip of paper. Visualize a flat strip of cash
register tape, as an order-0 dragon curve. Fold it
once in the center., and you have an order-1 dragon.
Bi-secting the tape by folding it "n" times, always
in the same direction, will create an order-n dragon
curve. HNow unfold the tape =0 that the creases form
90-degree angles. The unfolded tape will have a
pattern of left and right turns that wind around in
seemingly random directiona, a dragon curve."

Luckily, we don't have to understand the mathe-
matics behind the process in order to enjoy the
beauty of these curves. Incidentally, the dragon

curve got Jits name from the resemblance some people
see to a classic oriental dragon.

LOAD your SHREB program into your computer,. then
delete: line two as we will not need the 64 character
print routines. Be sure to POKE 18080,208 and FPOKE
18081,75. Enter Listing 1 and you have the completed
dragon curve generator ready to RUN. Enable vyour
SCRAM board before running.

The program will ask for several inputs before
plotting the dragon, most of thase are salf-
explanatory. SIZE i= the order (number of folds) for
the dragon curwve. DIRECTION-REVERSAL-SEQUENCE is the
direction of the folds (i.e., left or right). If you
choose you can have the dragon automatically centered
on the screen, if it will fit.

Once tha dragon is finished, you will be taken
to' a menu of options. These again are self-
explanatory. One interesting option is to run a new
dragon without erasing the previous one. This will
allow you to connect dragons together and create even
more intricate pattermns,

If you want to run the program on a TS2068, omit
the IF USR HR THEN sequence, and all references to
SLOW and FAST mode. etc. Also, change YM at Line 5070
Four order-7 dragons connected by tail- to 176.

"RRLIRLR"; scale=l, x=128, y=96, THEN
1,2,3.4 for directiona,

S50 MEXT K
57@ LET SP=5PiN2+I
gaa l-iE.\q'Tp.J
DRAGON GENERATOR SHREE VERSION 100 IF D¢I THEW LET D=N4 =28 RETURN _
11@ IF DiN4 THEW LE = £95 REH
120 FOR K=I TO N2 780 FOR J=I TOD LT
OFREN FEFEREELN 130 LET X=X+X(D1) +X (D} 718 LET SX=5X4X (D)
1@REM FAST 140 LET Y=¥4Y (D1) +Y (D) 72@ LET _S¥=3¥#+¥ (D)
28G0T0_ WAL "SE3" 15@ IF ¥3=0 AND Y <=¥YH AND X3=0 738 IF SX<XL THEN LET XL=3X
5 REM AMD X<=XM THEN IF USR HR THEN PL 740 IF Sx3XH THEN LET XH=3x
1@ IF USR HR THEW PLOT ¥,Y¥ OT X, 75@ IF SY«<¥L THEN LET ¥L=3¥
20 FOR J=I TO LT 168 MNEXT K ;BU IF SY»¥YH THEM LET YH=5Y
3@ FOR K=I TO SC 170 NEXT J __Lg? LET D=D+(Bs(J)="R") -(BS(J) =
4@ LET X=X+X (D) 130 SLOW L
5@ LET Y=Y4Y iD) 199 GOTO VAL “8ES 78@ IF D<I THEW LET D=Na
B3 IF ¥3>=0 AND Y <(=¥M AMD X3=0 495 REH . 790 IF D¥N4 THEY LET D=I
AMD ¥ ¢=XHM THEM IF USR HR THEN PL E@0 FOR J=I TO M SQ0 NEXT J
o7 ®,¥ 510 LET IP=IP+I 310 LET XHaXH2 (N445C)
65 IF INKEYS<¢»™" AND F THEM GO 529 IF IP)L THEN LET IP=sI 820 LET XLuxLa(N4+SC)
5UB VAL "1E3" 530 LET Bs(5P+I) =D& (IP) 83d LET YL=rL# (Ha1+8C)
7@ MEXT K 548 FOR R=I TO 5P 24@ LET YH=YH# (N4&+5C)
82 LET Di=D E50 LET BS (N2ESP+N2-K) =1"L" AND S5@ LET XD=axH-XL
9@ LET D=D+(B§(J)="R")~-(BS(J)= B3 (K) ="R") +{"R" FAND ES{K)="L") g?g J:E'EHYDﬂH-YL
nmy o
9 20 830 RETURN




995 REM i
10Q@ IF USE HR THEM RU
iale IF USR HR THEM PHU&E KM

5430 PAUSE wH
FAST
545 ED?UB VAL

S8560 IF F THEN PRINT ,
CURVE BY HOLDING DOUN

2370 PRINT ,,
NEMLTY

“FEEK ﬂT
A KE

K.
"REVERSED DISDLﬂY {

ieze S480 CL3
1038 RETURN 5470 IF @$="Y" THEH GOTO vAL "SS5 DEHA INDUT. Gk - -
4895 REM se. 5200 IF USR BB THEN RUN
S0e0 IF USR VAL "1940@0" THEN CLS Sa75 SLO
5430 pnm’r * INPUT STARTING ¥ CO e R TREN S USR: AR THEN. B

5010 LET O=NOT PI ORD. : AND WAL
gggn LET I-PI/PI 5480 INPUT X ol M FUTHEN FAST

2@ LET H2=I+ S495 PRINT x = i o
5048 LET Ni=WAL 5508 FRINT INFUT STARTING Y 7009 GOTO WAL "i1e”

ﬂﬂ” coone.

ES10 INPUT ¥
5030 LET XM=VAL 5515 PRINT Y
5020 SLOW §52@ PRINT ,." INPUT aTHRTING DI @ B, ,,,"1. START N
5108 FRINT * RECTION...",,,"1sUP 2=LEF 3=0 RA . SAVE SGREEN“,,”G
DFENEN -, ., "SITE OF DRAGON OWH ~ 4=RIGHT" CISPLAY",,"4, REVERSE DISPLAY"
-UP TO 13 FOR 18K7 5530 INPUT SD co DT -

Prd ST
5112 IHPUT N 5540 IF %X:0 OR X>XM OR ¥Y+<0 OR ¥> @32 PRINT ,,"SEQUENCE= ";D%

5120 PRINT ;.. "DIRECT ION-REVERS OR SD I OR 8D*N4 THEN GOTO VA B8040 PRINT
AL-SEQUENCE?",.,,"5TR% OF L®5 AND L “S4E@ " 8050 PRINT "SCALE= “;SC;TRB D,,"
R*5,.. FOR EX AMFLE: LLRRLRRR SES0 DIH X (N4) DIRECTION= ":3D
L INPUT tegne TO sENEnnTE A 556@ DIM Y (N4) 8050 LET Q$=INKEYS$
_RANDOM_ SEQUENCE. ‘DEFAULT = 5570 LET X(N2)=I sa?e IF Q%="" THEN GOTOD VAL "B@8
‘L, THE CLASSIC DRAGON CURVE. 558@ LET M (N4} a=-I
559& LET Y (Il=s=T anaa IF CODE Q%:CODE “1" COCE
INPUT D% 560@ LET ¥ I(INT PI)=I Q@%>CODE "8" THEN GOTO an 8068
F Dg="" 5510 IF Qs<»"Y" THEM GOTO WAL “5 o
FOR P=I aza" Sog@ IF @5¢3"5" THEN GOTO VAL “8
F D&iP) =" ' g S562@ LET Sx=0 1o@"+AL "1E2"# (VAL @%)
1 ="G" THEN NEXT SE30 LET 3¥=0 312@ IF USR HR THEN COPY
F P=LEN D541 THEN GOTO WAL S564@ LET D=I 81l@ PARAUSE I
o 5658 LET S5D=TI 812@ GOTO VAL "3080"
LS . 566@ LET XH=- 8208 CLS
PRINT "IMPROPER INPUT TRY A 5670 LET XL=I 8210 PRINT "ERASE PREVIOUS DRAGO
- 5888 LET YH== N N7
OTO WAL "5129" ] . 5690 LET I B220 INPUT Q%
5 F D§«¢;"G" THEN GOTO VAL "5 SY0@ FPRINT ,,"STANDBYE. . . SR 8230 CLS
27 it G 8240 IF Q%="¥" THEN RUN
5 ET Ds= 5710 PAUSE ¥M azse
B OR J=I TO M - 5720 GOSUB WAL “7E2" 8262 GOTO VAL “So19"
= ET P=UAL "INT (RND+.53" 5730 IF ¥Dt(=YHM AND XD<=XH THEN G a5ap H
& LET Da=0g+("L" AND Pl +("R 0TO VAL “5750" 8310 INT " SAVE NAMEZ"
A T £l S740 PRINT " PLOT WON'T FIT.® 8320 PUT Q%
E- EFQT J F :upga 6;$TSPTINh X, CDDRD. a3z USSR HR THEW SAVE 0%,5
- i 2 OR (N GON 8340 GOTO VAL "se1
5& FEINT "DIRECTIOW-REVERSAL-5 S750 INPUT Q% B40@ IF USR HR THEE RUN
E L R S7Y00 IF Qf<>"N" THEM GOTO VAL "S5 3419 IF INKEr;qs " THEW BOTO ValL
5 LET L=LEN D% Ten 9.1
5 LET LT=M2#%M-I 5770 GOTO VAL “S2o" 1ﬂo IF INKEY$="" THEN GOTO WAL
= gé¥N$5~LT+IJ 5780 LET SX=(XM-XD] sM2-XL tELa
= - 5799 LET S¥=(YH=YD] sN2-YL 843 o vaL " a*
5 PRIMT "SCALE (1 To 21" 5300 LET XaSX 2sh0 EgTasn HR ?ﬁéﬂ RUN
5 INPUT SC 5310 LET ¥=8Y 8510 IF USA HR THEN RAND VAL "31
5 LET 5C=RABS 5C 5328 LET D=SD
5 2 5330 PRINT ,," SLOW OR FAST MODE 8529 GOTO VAL "8iie“
] - (BrF) 2" 8703 ATOP
u 5340 INPUT Q% 9@v@ SAVE "DRAGONE"
5 5552 LET FaW&a"F 2018 RUN
E E000 REM

L E
- 070227 %7%%%%2%%%7%
AFR SOFTWARE © GIFT TIME
L ALREARY?
Powerful And Inexpensive .
Business Software IT SURE IS§!
For "Timex-Sinclair"
H bout qivi ur favorite
Fomaues “S—ier ua ggf'e"alt”hugluidaq 9ifte g
WORD PROCESSING A LARKEN 2068 DISK SYSTEM
TISTEXT 2000 oo Tt $19.95 As our way of saying thank you for
ZX-TEXT $19.95 your continued support, RMG will
4 sell you a COMPLETE disk system
a e i $175.001 =%
CYCLE ACCOUNTING | — (Plus 11'2 PR i/
T/S-2X Financial Report Ganerator ..§29.95 System includes 2-3" SSDD drives
Printout Of Sams ... $13.00 case/power supply/cable
et BRI L Mgty 2
WHERE HAVE YOU
T/S-CALENDAR 2000 ................ $19.95
i System is also compatlble with the
A i new LARKEN RAMDISK. Don’t wait!
$end S A S.E. For Frae Catalog OFFER ENDS 1/15/88 - POSITIVELY!
Or Gheck Or Money Order To:
1408 Ponmeivana Ao RMG ENTERPRISES
Mo, 204 1419 1/2 7TH STREET
i, OREGON CITY, OREGON 97045
FLORIDIANS ADD SALES TAX 503/455-748Y4 % NOON-10 TUE=-SAT
—— 933592350300 55550%
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EXPANSION D

~CODE

CREATING A FOUR-PORT

5

by Ed Fry

I was impressed with Ed's Expansion Decoder project
when he demonstrated it at the Northwest TS Mini-Fair
this past summer. It was attached to, and controlled
@ variely of external gadgets, including a motor
driven shaft, and an array of LEDas. With the low cest
(going price is about $10) and plentiful supply of
surplus TS1000 and ZX81s, this expansion device just
might make an idsal construction preoject for the
winter months. The article appearing in this issue
covers all of the necessary schematics, instructions,
and theory to put it together; in another article (er
articles), Ed will discuss how to use and put It to
work for you. A variety of suggestions have bsen
made: remote controller for a satellite dish, burglar
alarm system, weather station., and model railroad
applications. In the article Ed offers a parts kit,

and be sure to write, if you have any comments or
questions.

- Editor

Az most faithful Sinclair owners know, our

gracious Sir Clive did not allow the user access to a
fine feature of the ZBO CPU known as IROQ (input/out-
put request).

You could. of course, tie into the keyboard
inputs and use an amplified signal to trigger an SCR
out of the earphene jack, but that would conly allow
one bit; it would alsoc use up valuable memory.

The most efficient way to do it on our computer
would be to "POKE and PEEK" and "memory map" the I/0
out of the range of present ROM or RAM. This is whera
the Expansion Decoder comes into play.

We all know that Sinclair cut a lot of corners
wherever possible. The ZB0 CPU is capable of directly
accessing 65,536 (64K) bits of memory. Due to the in—
complete memory decoding in the bare ZX81, about 55K
of that memory is "images" of the 8K ROM and 1K or ZK
RAM. This means that the 8K ROM plus it's images
occupy 32K of memory, and the RAM occupies the other
32K. Why??

(NOTE: From this point on, any time you ses a
number preceded by a "$", it representa that the
number is a HEXADECIMAL number). HNow, to repeat
myself, the ZB0 CPU is capable of addressing ona of
any 65,536 addresses or bits ($0000 thru §FFFF) by
placing the bits on the 16 (0-15) addres= lines "hi"
or "low". Decoding is the procesa of generating a
"strobe" whenever a particular address combination
appears on the "Addreass Bua".

When decoding for memory, a largs number of
address combinations mu=t be decoded to provide a
atrobe that activates the memory chip whenever any
address in that range is on the bus. Each memery chip
has ita own internal decoding to select the exact
byte in the range of the address to read. This latter
stage of decoding in an 8K ROM for example, de-
termines which of the 8,192 bytes in the ROM is to be
sent to the ZB0. In order to make this selection, the
lower 13 address lines must be wired directly to the
ROM, and the address strcbe, decoded from the re-
maining three address lines, is wired to the ROM'a
chip select pin. The chip select requires a low in
order to become active.

In a fully decocded aystem, all thres upper
address lines (Al3. Al4d and A15) would go through a
decoder. that would provide a low-going strobe to
select the ROM when ite address range (for example,
$0000 to $1FFF) is selected. In the ZX81 and TS1000,
the 8K ROM is activated anytime the address lina Al4
is at a low level, and the 1K/2K RAM is active
anytime (thru an inverter chip) Ald is high.
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What does this do to address space?? Let's
our

first 13
oy n
wyn
uge

at

The
Or when

three
are

a uh:ig-hu
a "low"

ROM

appear—

As you can see,
of 4 different

total

a "I don't care"

is active when-
these combinations

R15=X

Ll o = N = ]

24’81

lock

upper address lines (knowing that the
directly wired to the ROM). Let's let an

Al4=0 A13=X

0

oo

1
0
1

this will activate the BK ROM a

address

locations,

or the

original plus three images for a total use of 32K of

memory

2K RAM,
regpectively.

64K of

If you would like

gpace!

except we

memory .

have

Anyway we

to

either 31

The same thing happens with our 1K or
or

15 images

lock at it, there goes our

prova the

existence

of

those "images", here is a little program you can run,

What we will do is leok or PEEK at the first byte

ROM

Wherever

it

location on the screen.

LET AS=0
LET B=PEEK(AS)

FAST

FOR ¥=0 TO 65535 STEF 1024
IF PEEK N=B THEV FRINT N,

KEXT N
SLOV

will

Since rom address starts at 0

of

and then compare it to the first byte in all the
remaining ascending 1K blocks to the end of the
it matches,

64K,

print that address

Assign byte to B to compare
You can leave it slow

To 64K in 1K steps

Making comparison

You know what this does

If you want

The following diagram is a representation of the

Sinclair

Memory Map

Decoder has been added.

before and after our Expansion
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CONSTRUCTION TIPS (8
REMEMBER YOU ARE WORKING ON THE BOARD UPSIDE DOWN. 80 ..
ALL NUMBERS. PINOUTS, LAYOUTS, ETC., ARE A MIRROR
IMAGE! |

1)

Use a fine steel wool to clean any tarnich off the foil
side of tha P-board.

Locate and solder all components, connectors, and IC
sockets to P-board.

Solder all +5 wolt connections,
connections.

then solder all ground

Sclder one chip at a time. Example: say you are starting
with IC#1-pin #2. You also have a connection to the aedge
connector-#4a and IC#9-pin #3. Make all those connections
then go back and finish the other connections on IC#1.

Pick up a wire-wrap tool at Radio Shack, or other alec-
tronics supplier. The Radio Shack tool has a little
stripping tool inside the barrel of the wrap/unwrap tool.
These tools run about $5.50. Buy some hook-up wire to
match the gage of the stripping tool

Vhen making a connection that goes to more than one point
you might follow these instructions:

Ve will use the +5 wolt run for an example. It has app-
roximately 23 points to connect in the one run!

(a) First find all the polints to be connected (remember
the edge connector or 1f you build your own supply you
will want a connector to the power supply and a con-—
nection to the +5 volts for the inputs).

Find the shortest route. (you might use the layout
sheet and lightly draw the path.)

Cut a length of wire to follow the route laid out plus
about 2 12 inches., (We will call this a trace.?

Strip about 1 inch of insulation off one end.

Heat the solder to the melting tempature at the point
you have decided for the start. Immadiately stick the
end of the wire into the melted solder and remove the
the solder iron. Let cool for a couple of seconds and
let go of the wire, Give a little tug on wire to makae
sure of a good solid connection,

Find the next point. Strip a length of insulation
approximate to the distance betwaen the two points

If the distance between the two points i& 1 inch then
strip a length of insulation about 1 1/8 inches long.

(4:5]

[€-5]

d)
{al

(£)

Slide this 1 1/8 inch pilece of insulation against the
solder at the start point. DO NOT CUT THIS "TRACE"
UNETIL ALL +5 VOLT POINTS ARE CONNECTED!!i1!

Find your next point again. Place unsoldared end

of 1 1/8 end of insulated wire at the next point
{point "A"), as close as possible to the insulation.
Rapeat step (a).
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Repeat steps (h) thru (i) until "trace' is complete.
After last point is soldered trim off any extra wire
with a razor blade.

Go to next trace and continue till dona.

“Daddy’s not mad...Daddy just wants to know how you
did it!"
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{7)For the TS1000 edge connector you will probably have to
start with either a 50 or 100 pin connector and cut it to

46 pins.

Be sure to buy one that has .100 inch spacing and

also that the pins will go thru the holes in the P-board

and have enough length to attach the extender card.

{no

lass than 174 inch.?

(B)The extendar!!!
Here is how.

{a)

(b
L{-3]

d?

(a)

(g

(h?

You probably will have to make one.
(Here we have a bunch of steps again.)
You will need a plece of double side copper clad

circuit board 2 3/8 inches long, 1 inch wide, and
. 062 inches thick.

Fext you will need some drafting tape. 050 wide
would be ideal but .062 wide is a standard siza.

The last thing to buy is some circuit board etch

solution.

Plug the circuit board into the female edge con—

nector. Use this as a guide to mark the board for
placing tha tape. ¥ark the board BETVEEN EACH

SET OF CONTACT FINGERS, mark both sides without
disturbing the board.

Remove the board from the connector., Place the tape
CENTERED between the marks on the board. Go around the
the board for both top and bottom "trace". cut the
tapa and repeat for the octher 44 “traces".

Make sure there are no wrinkles or bubbles in any of
the pileces of tape.

Mix the etch soluation and etch according to direct-
ions. Check to make sure all exposaed areas of copper
are removed.

Rinse well with warm water.

Remove tape. Rinse again

well, Dry. Usa fine steel wool to clean any residue
off board.
FARTS LIST FOR MAIN DECODER AND [0 BOARD

1cL, 1€2, 169, 110 74L5125 QUAD TRI-ETATE BUFFERS
ica T4L520 DUAL 4-I1NFUT WAND GATES
Ice 7T4L5138 3-LINE TO 8-LINE DECODER
Ics T4L504 HEX INVERTER
1ce, 17 TALELTS QUAD D-TYFE FLIP-FLOP
1CB T4LS02 QUAD 2-1HFUT MOR GATES
Rl 174 Vatt 1000 OHMS 7 14 PI¥N DIP IC SOCKETS
E2 174 Vatt 270 COHMS 3 18 PIN DIP IC SOCKETS
1 4 CIRCUIT DIP SVITCH
1 CONNECTOR FOR INPUT (eaa taxt}
1 CONNECTOR FOR OUTPUT (Eaa taxt)
1 48 PIN EDGE CONNECTOR {saa taxt)
1 48 FIKGER EXTENDER CARD J{saa text)

-

FINE STEEL wOOL
WIRE
will 1ift the scolder pads off tha P-board)

2y
1}
(S %]

1)
€12

1y
($8)
1)
€23
21
(& 5]

FERF-BOARD (P-BOARD) RADIO SHACK #278-147 (cut in balf)
MISCELLAFEOUS

ROSIN CORE BOLDER WIRE STRIFFER
25 WATT OR LESS SOLDERING IRON (too high of a wattage

PARTS LIST FOR INPUT TEST/DEMD CIRCUIT

16 PIN DIF SOCKETS (1) & CIRCUIT DIP SVITCH
8 CIRCUIT 4.7K DIPF HETWORK or (8) 1/8 or 174 watt 4.7K resistors
CONNECTOR TO MATCH CONNECTOR ON DECODER/PORT IKPUT

PARTS LIST FOR QUTPUT TEST/DEMO CIRCUIT

18 PIN DIP SDCKET 8y RECTANGULER LEDS {(any color)
COBNECTOR TO MATCH CONNECTOR ON DECCDERSFORT CUTFUT

(OPTICNAL) FARTE LIST FOR POVER SUPFLY

TRANSFORNER 118 VaC PRIMARY
T&O5 +5 VOLT REGULATOR

HEAT SINK FOR REGULATOR <optional but worth 1t)
BRIDGH RECTIFIERE MINIMUN OF 50 VOLTS & 1 AMP
2200uf @ 25VDC ELECTROLYTIC CAPACITORS

4.7Tuf B1EVDC TANTALUK CAPACITCR

AND DUAL 12VAC EBCONDARYS

¥ITH THE EXCEPTION OF THE TRANSFORMER ALL THE FARTE IN
THE LAST THREE L1S5TS SHOULD ROUNT ON THE OTHER 1-2 OF THlE
RADICO SHACK P-BOARD MEMTIONED [N THE DECODER PARTS LIST.
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For the purchase of the connectors and IC
sockets, I would recommend checking with any surplus
stores or suppliers in MODERN ELECTRONICS or other
electronic oriented magazines before Radio Shack
(Radio Shack is the least expensive source of plated
P-board I have found).

The I/0 connectors can be of your choice, but I
found the 8-pin sip header was the easiest to wuse.
Whatever you use, be sure to get male/female pairs.

You can powesr the board from the TS supply. but
if you want to add much in I/O you will have to be
careful. The TS supply will only carry an additional
350ma or so (if you have the 1 amp power pack)., much
less 1f you have the old 650ma power pack. Strange
things will happen if you overload the power supply.
I have included a simple regulated +5 volt power
supply and unregulated 12 wvolt supply. The 12 wvolts
may be regulated with a +12 volt regulator and the
same basic circuit as the +5 wolt supply. (The 12
volts will be used on a later project for the output
port.)

To test the power supply, plug in and check
voltages. CAUTION: YOU ARE DEALING WITH 110 VOLTS. IT
POTENTIALLY CAN KILL!!

The construction of the
is the same aas the main
additional reference I Thave
drawings of all the ICs used

two test/demo circuits

decoder I/0 board. For
also included ecircuit
in the project.

e e dede ke s oo

A complete set of “"hacker parts" can be obtained
from the author (some parts are new and scome are
used, but ALL are guaranteed good)...less the circuit
board and connectors. This includes the test/demo
boards, BUT not the optional power supply parts. The
price for the parts kit is $20 + $£1.50 S&H (while
supplys last). I will also provide a transformer with
dual 12 volt secondaries suitable for the opticnal
power supply for an additional $2.00 + $1.50 S5&H, if
ordered with the main parts kit. Send check or monay
order to: ED FRY, 7044 N.E. 8th, Portliand, OR ¥§7211.

e dedededede ke dedde

DO NOT connect the 1000 ohm resistor to ROMCS at
thia time. Using an ohmmeter or continuity checker,
check for shorts between +5 wolt contact (1B) and GND
(4B and 5B). You should read an open circuit. If any-
thing else is noted, find out why. You will probably
find a emall solder bridge between two pins on a
socket. Check any point where the +5 volts and ground
are adjacent to each other. Chack continuity between
all adjacent edge connector contacts on both "A" and
"B" smsides of the board. You should get no readings
between any two contacts except ground pins B4 and BS
{if these two pins are not tied together, do so now,
they HAVE to be tied together).

AT NO TIME SHOULD YOU PLUG OR UNPLUG THE BOARD

FROM THE EDGE CONMECTOR WITH THE POWER ON. Plug the
bord into the TS connector. The board should NOT have
any ICs in any sockets yet!! Turn on the power. You
should have a cursor immediately. If not, unplug the
power and lock for the short. When you get thes
cursor, remove the board.

Now vyou can connect the 1000 ohm resistor to

ROMCS, insert IC3 (74LS20), IC4 (74L8138)., and ICS
(74L504) . Plug the board back in. You should again
immediately get the cursor. If not, check for solder
bridges on one of the three IC sockets you just

installed. Correct the problem (alsc be sure that you
hawve all the ICs installed correctly and not
oriented backwards). Now you can run the "ROM IMAGE"
program at the beginning of this article again. You
should only have a "0" on the screen. If you do not

get a "0" then you probably have an IC incorrectly
wired. Correct the problem. When you can run the
program and come up with "0" then continue. (No

images means the dacoder is working.) Next insert ICl
and IC2 (74L85125), IC6 and IC7 (74LS5175). and IC8
(74L504). Plug the board in again, if no cursor,
remove and check the socketa of the ICas last
installed for solder bridges. When vyou have the
problem corrected. ingsert the last two ICs, IC9 and



IC10 (74L8125). Go thru the check procedure again.

When all the ICs are inserted and cursor comes on
properly, the board is complete. Run the "ROM IMAGE"
program one more time, make sure of the "0" readout

and we will go to the I/0 test/demo.

OUTPUT PORT TEST/DEMO

We are going to discuss just a little bit about
binary numbers (if you need more info, you should be
able to get a Dbook at the library). First, the

largest number in decimal that we can express with an

B8-digit binary number is 255 (i.e., 11111111). The
emallest is 0 (i.e., 000000C0). Just as decimal deals
in powers of 10 (i.s., 1., 10, 100, 10000, atc.)

binary deals with powars of 2 (i.e., 1. 2, 4, B, 16,
etc.). Since we will only be dealing with 8 digits of
binary, I will stop at the B8th power (128). A
grid chart is provided to further the discussion.

————— e |}
H H

128 | 84 [ 32 ! 18 8 1 & H 1
DECIMAL § e | f | e e | e e
1 = H L SRS + A R T - S O, f 1
: i ! i H i o
135 = H i H i H i
: H 1 i i ——
15 = H ] H i 1
254 = ! I i
124 = H : H
R R e
To convert a decimal to a binary number, select

the decimal number, in this case 124. Start with the

eighth of the powers of 2 columns (i.e., 128). 128
will not subtract from 124 (we are only using
poaitive numbers), so wa place a "0" in the 128

column. 64 will subtract from 124, so we will place a
1" in the 64 column. 124-64=60 right. We will always
work with the remainder. 32 will subtract from 60 Bo
put a "1" in the 32 column. 60-32=28. 16 will sub-
tract from 28, a "1" goea in th 16 column. 28-16=12.
8 will pubtract from 12, a "1" in the 8 column.
12-8=4. 4 will subtract from 4, a “i" in the 4
celumn. 4-4=0, that means all the rest get a "0". OQur
8 digit binary number for decimal 124 will lock like
this: "011111100". Lets try another like 174. Work it
out by yourself. The answar should be "10101110"
binary. Easy...right?!

Now 1lets go the other way: that is, to convert
binary to decimal. Take an 8 digit binary number
"00100001". Take only the columns that have a "1" and
add the powers of 2 up. "00100001" the 1 column has a
"1" and the 32 column has a "1", sc 32+1=33. Leta do
another..."10101011". The 1 has a "1", 2 has a "1", 8
has a "1", 32 has a “1"., and 126 has a "1", Bo
1+2+48+32+4128=171. Try this onse: "01100110". If your
answer is 102, then vou'wve got it dewn, if not., work
with your grid until you do get it.

Now, the reason for all of thias, is that your
1/0 ports are a representation of an 8 digit binary
number. To werk with them you will have to understand
at least this much about binary numbers. OK..lets go!

Flug your demc/test board ocutput circuitry into
the output port. Be sure you have the two wire jumper
for +5 volta and GND plugged in. (Note: If you are
using your own supply you MUST NOT connect the TS +5
volt and your own +5 volt supplies together. You MUST
connect the GNDs together).

The four address ranges of your ports in decimal
and in ($hex) are:

DECIMAL/(SHEX? TO DECIMAL/{SHEX})
PORT #1 8192/ (%2000) 10239/ (S27FF)
PORT #2 10240/ (32800 122877 ($2FFF)
PORT #3 12288/ (33000) 14335/ ($37FF)
PORT #4 14336/ (83800 18383/ ($3FFF)
Pick the port you want to use, then pick an

address in the port range, that is easy for you to
remember. I‘use 10000 for port #1, 12222 for port #2,
13333 for port #3, and 14444 for port #4. You have
2047 addresses in each range to choose from.

Lets go ahead and use Port #1 for our demo port.
If you want to use another, go for it. but remember
to change the addressed POKES and PEEKS to match the
port chosen.

¥
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If you have everything hooked up, turn the power
on. You might have one or more random LEDa on, but
that's ok. First enter POKE 10000,0. That should turn
all the LEDs off. Next enter POKE 10000,255 that
should turn all the LEDs on. Next lets make a little
program:

10 IEPUT X
20 POKE 10000,X
30 GOTO 10

Lets input 3 first. LEDs 1 and 2 should turn on
(rememher we are going from right to left, not left
to right). all others should be off. Now try B.
Number 4 should be on, and all other= should be off.
If you get anything else. then you probably have your
data lines mixed up. Data lines are DO thru D7. To
check, POKE 1, 2, 4, 8, 16, 232, 64, and 128 in
sequence. Note the order that the LEDs turn on.
Hemove the board and rearrange the wiring to the out-
put port connector properly. Plug th board back in
and rerun the program and the sequence of the powers
of 2. You will notice that the LEDs look just like an
B digit binary number, with "LED on" representing "1"
and "LED off" representing "0". After you get the
sequence right, lets run another little program:

10
20
40

POKE 10000,0
PAUSE 30
LET A=1

FOR N=1 TO T
POKE 10000, A
LET A=Ax2
PAUSE 5

NEXT N

LET A=128
FOR N=1 TO 7
POKE 10000, 4
LET A=As2
FAUSE 5

NEXT N

GOTOD 40

120
130
140
150
160

If you want to decrease the speed increase the
pause. To increase the speed, decrease the pause.
For the maximum speed without machine code, add the
line:

5 FAST

Now for the input test/demo. Lets use the same
port. When I PEEK an address, I always use the first

address in port range. For Port #1 that would be B192
decimal. Hook a cable from the decoder/port board
input connector to the test/demo board input

connector. Turn all the switches "off", then enter
PRINT PEEK 8192. The display should read "255"., Now
turn all the switches "on". The dieplay should read

“0". If you do not get these results, then run this
program:

10 SCROLL

20 PAUSE 30

30 PRINT PEEK 8192

40 GOTO 10

Now met the sequence of powers of 2 using the

switches. If you noticed a switch “off" = "1", and a
switch "on" = "0", run the program. Turn all the
switches "on". The display should be scrolling a "0".

Turn switch 1 "off" and leave all others on. The
display should now scroll a "1". Turn 1 back "on" and
turn only 2 "off". A "2" should appear. Turn 2 back
"on" and turn only 2 "off". Continue thru the
sequence of turning all the switches "on" and turning
one switch back "eff" in order, from right to left.
you should get increasing powers of 2 displayed on the
screen., The power of 2 displayed should match the
switch that i=s “off" (i.e., switch 5 "off" should
display "16", switch 8 "“off" would display "128",
etc.).

Again note the sequence. If it is mixed up,
unplug the decoder port board and rearrange the
wiring properly to the input connector on the decoder




board.

output connectors

Port #2. Here i= the program:

10
20
30
40
50

FAUSE 30
LET A=PEEK

GOTO 30

Now you will
"off" on the input port,

POKE 12222,

FOKE 12222,

0

10240
A

will be

responding LED "on" for the output port.

These programs and demo. should give you some-
thing to play with until the next isasue of TIME
DESIGNS, when we will explore different types of

output driver cards and applications. Have Fun!

the

Once you get everything squared away, here is
our last little demo program. Plug both the input and
into the decoder port beard. Just

for kicks., we will change our port select switch ¢t

note that for any switch that is

there cor—
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A. Rodriquez

Player Takes "O"
Computer Takes “X"
Player Gets First Move

Copyright (c) 1983
Rlbert F. Rodriquez

PROFILE

$12.00 in cassette (domestic)
$14.00 (foreign)
With documentation

For: ZX81, TS1000, TS1500 ROM/RAM: BK/16HK
Written In: Sinclair BASIC Program Listable: No

Listings Available:
Yes, $6.20 (domestic)/$7.20 (foreign) with documentation

Syntactic Sum: 433, 255

Price:

This program was written to be both entertaining
and educational to its user.

There are about 457 variations of this game that
can be played, given how the program is written.

The computer plays an optimal game. It goes for a
win when it can or it attempts to prevent from losing
by yielding a draw. The challenge for the player is, of
course, In trying to beat the computer or in not letting
it beat him/her by forcing @ draw.

The player is always allowed the first move; thereby,
giving him/her five moves versus the four moves al-
lowed the computer. The player and computer are pre-
assigned the characters "O" and "X", respectively, in
inverse video,

The program s self-running. Within the program are
Instructions for exiting and re-entering the game (e.g.,
to exit press BREAK during execution; to enter key in
GOTO 7). Never should the player enter either RUN
or CLEAR; for this will erase all data pre-programmed
into the variable store. If this should occur, reloading
the program from cassette is necessary.

There are three distinct features of this program
that make it very “user-friendly”.
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First, if the player makes a move with any type of
data other than the single numbers 1 through 9, he/she
will receive a prompt message that says: FALSE MOVE;
TRY AGAIN.

Second, if during the course of a particular game a
player makes a move already taken by either himself/
herself or the computer, then, a prompt message will
appear that says: REPEAT; TRY AGAIN.

Both of the above prompts appear for about two
seconds, self-erase and then allow for a new move to
be entered.

Third, in the event that the game ends either in a
WIN or o DRAW, a prompt message Is displayed inform-
ing the player of either outcome. In the case of a WIN
an extra nicety is added: a thick, black line crossing
through the row, column or diagonal in which three
characters of the some kind appear. ;

When o game comes to an end the final outcome
is displayed for about fifteen seconds, then the pro-
gram loops back to the beginning and sets itself up
for a new game.

Listings of the program are available for a said price,
but without the necessary data pre-incorporated into
the variable store it is non-functional. There is certain
Information that was put into the program via the
immediate, input mode which is essential for the
proper execution of this program.

A complete listing of the program, its arrays/vari-
ables and their respective values are for sale and may
be bought for a very reasonable price. Rlong with this
information the buyer will receive detailed documenta-
tion about how this program was made as a precise
and interesting computer game that is fun to play and,
hopefully, a worthwhile tutorial in computer program-
ming.

If bought in cassette the above documentation
comes with it, but the program is not listable on the
screen. This was done to prevent any “bugs” from
sneaking into the program inadvertantly that might
cause the program not to execute properly. Thereby,
this should allow the buyer to have full satisfaction
about what he/she is buying for his/her money.

A.F.R. SOFTWARE
1605 Pennsylvania Ave./No. 204
Miami Beach, FL 33139 USA.
(305) 531-6464
Floridians add Sales Tax
L3 {c) 7786

Dealer Inquiries Welcome




1-800-962~13988 WMJ DATA SYSTEMS
EXT. 122 TIMEX/SINCLAIR SFECIALS EUPPORTING T/8
24 HOUR ORDER LINE. SINCE 1983
ALFHACOM 32 PRINTER TS1000 SPECIALS
(HALPHA) 35,00 ITEM ¢
ORIGINALLY SOLD FOR #89.95. THIS TS81FAST IXLR8 FASTLOAD $10.95
PRINTER I8 100% COMPATIBLE WITH THE |TS8LFOR FORTY NINER GAME 6.00
ZX81, T81000, TE81500 AND TS82068. TSLROC ROCKET MAN GAME 6.00
ONE ROLL OF THERMAL PAPER SUPPLIED. |TS1ZXT Z-XTRICATOR GAME 6.00
EXTRA PAPER 3 ROLLS/#6.00 (#THERM) TSLKEY NEW KEY & UTILITY 6.00
T o s VARIOUS TIMEX BRAND TITLES ONLY 3.00
PRO/FILE 2068 (CALL S516-543-5252 FOR SELECTION)
TS20E8 (HTSZPF) #19,95
THIS8 PROGRAM WRITTEN BY THOMAS WOODS TE2068 EPECIALS
I8 ONE OF THE MOST USEFUL PROGRAMS ITEM #
YOU WILL EVER OWN. PRO/FILE 2068 TX200 CRAZY BUG $ 3.00
LETS8 YOU MAINTAIN INFORMATION IN ANY |TX202 HOME IMPROVEMENT PLNR 3.00
FORM YOU DESIRE. YOU CAN DO MULTI- |TX208 CABINOD I 3.00
WORD S8EARCHES AND HAVE THE FILES TX210 SBPELLING II 3.00
ON THE 8CREEN OR PRINTED OUT IN A TX203 CIRCUIT SCRAMBLER GAME 3.00
MATTER OF SECONDS. THE BEST PART OF |TX201 SFELLING I 3.00
THE PRO/FILE 2068 IS FROBABL.Y THE TX205 SBTATES & CAPITALS 3.00
144 PAGE MANUAL WHICH EXPLAINS THE TX209 BUDGETER 3.00
MANY USES OF PRO/FILE 2068 A8 WELL TX211 WORD PLAY 11 3.00
A8 THE PROGRAMMING BEHIND IT. WORKS |[TSZDEN DEALER'’S POKER DEN 12.95
ON THE TS2068 AND CAN BE USED WITH TSZFFP FIGHTER PILOT 12.95
ANY PRINTER. TSZNG NIGHT GUNNER 9.95
—— ——— TS2TOM TOMAHAWK 12.95
ZX PRO/FILE
TS1000 (HTSIPF) ®16,95 BOOKS AND ACCESSORIES
A MACHINE LANGUAGE INFORMATION ITEM #
STORAGE AND RETRIEVAL TOOL FOR 16K TSFOW POWERFUL PROJECTS % 4,00
TO 64K. WRITTEN BY THOMAS WOODS. TSZBIA T82068 BEG/INT GUIDE 4.00
MULTI-WORD SEARCH CAPABILITY, TS82IAS TSZ0E8 INT/ADV GUIDE 4.00
INSTANT FILE ACCES8S, ORDERED 1420 ERPYX S00XJ JOYSTICK 15.40
DISPLAYS, DEFINABLE PRINTOUTS, FLEX. " —
FILE SIZE, 59 PAGE TUTORIAL MANUAL. WINKY BOARD 2000
THIS IS THE FINEST DATA BASE PROGRAM (HTSWINKY) $19.95
WRITTEN FOR THE TS1000, TS1500, AND |SOLVES MOST LOADING PROBLEMS, ENABLES
SINCLAIR ZX81. YOU TO LOAD DIFFICULT TAPES WITH EASE
R a—— DUPLICATES TS8/ZIX CASSETTE TAPES FOR
ACZ GENERAL LEDGER BACK-UP COPY. SAVE/DUPLICATE AT THE
TE1000 (#HACZ1) $16.95 SAME TIME USING 2 RECORDERS. WORKS
TS2068 (HACZ2) $19,95 WITH T81000/1500,2ZX81,8PECTRUM, TS2068
AN ACCOUNTING SYSTEM DESIGNED FOR -~ e —
THE SMALL BUSINESS8. THE ACZ GENERAL |1-B00-362-1388 EXT. 122 ORDERS ONLY.
LEDGER 18 FLEXIBLY DESIGNED 80 THE FLEASE USE ITEM # WHEN ORDERING.
REPORTS FIT YOUR BUSINESS. INCLUDES |[MASTERCARD # VISA % COD ORDERS
A COMPREHENSIVE MANUAL THAT WILL ADD #3.00 SHIFPING IN U.S.
HAVE YOUR BOOKS COMPUTERIZED IN A ADD #8.00 SHIFPFING IN CANADA, MEXICO
SHORT TIME. THE ACZ GENERAL LEDGER |[NO DELAY ON CHECKS.
I8 DESIGNED FOR USE WITH THE TS8Z040 |CALL S16-543-5252 1PM-SFPM MON-FRI FOR
OR ALFPHACOM 32 PRINTER. ORDERS AND GQUESTIONS.
— MAIL ORDERE TO:
WMJ DATA SYSTEMS~TD
CALL OR WRITE FOR FREE CATALOS 4 BUTTERFLY DRIVE
1-B800-962-1988 EXT. 122 HAUFFPAUGE, NY 11788
28



152068 SOFTWARE REVIEW

FIRST CLASS FONTS Il

Reviewed by D.

A lot of nice words have been written about BYTE
POWER and their software(magazine) on cassette tape
for the Timex Sinclair 2068 computer. BYTE POWER is
actually two brothers, Eric and Kristian Boiswvart,
who reside near Toronto, Ontario., If the Timex com—
puter were still produced today., these gents would ba
very rich. Now, at best, every faithful 2068 user
who has stuck it out should be buying their software.
It's that good.

When the BYTE POWER duo started out a few years
ago, they announced that their cassette magazine
would be "published" on a monthly basis. Considering
that each tape contained at least ten good programs,
this monthly goal seemed to be a monumental task., I
remember at the time thinking. "how are they going teo
do this?". There just isn't enough hours in a day to
throw that much code! Well, they did manage to keep
it up for a while, then deadlines began to alip.

Currently, BYTE POWER has gene to a gquarterly
format. I applaud this move for a couple of reascons.
First of all, it will take the unrealistic deadline
pressure off. A direct result of this has been
noticeable improvements in the programs. Each "isaua"
gets better and better. And another result has
allowed the programming team to develop larger full
blown individual software packages outside of the

regular cassette magazine., lst CLASS FONTS II is one

of these new programs.

Figure 1.
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Hutchinson

When Tim (Editor of TDM) sent mes a copy of 1st
CLASS FONTS II in the mail for review,I knew right
away that I was in for a treat. The software comes
packaged in a vinyl album. There are two cassette
tapes and a professionally printed user guide, which
is quite clear and "to the point"...a rare commodity
in the TS market, Actually (and the manual encourages
it), documentation isn't really needed to get started
with this program. Ideally, a program should stand
alone without ever having to crack a manual. This is
my "acid test" for any program that claims to be
"user friandly", FONTS has come very close to
achieving this, thanks to an operating system that is
frequently seen in other BYTE POWER programs...sort
of a "trademark" (more on this in a minuta),

t CLASS Il's main program has three
basic parts: 1, A library of "fonts" (or type
stylea). 28 different fonts are included in the main

program. 2. A simple word processor (“what-you-see-—
is-what-you-get" type). 3. A “Definer", that allows
the user to modify or change any character within one
of the font sets.

To move around the program, a joystick is highly
recommended by this reviewer, although using the key-
board is acceptable. If you haven't used one of the
BYTE POWER programs that have similar "pop-down"
menus as the FONTS package does, you may miss out on
witneasing how powerful your 2068 can be. It works
just like a mouse does on (gulp) the more sxpsneive
MACINTOSH computer. A little arrow icon is moved
around the screen, and when the arrow is placed over
a box or any command line, that box or line is high-
lighted by another color., and when the fire butten ims
pressed, it automatically executes the function, or
another menu box is superimposed over the previous
menu. It's fast and smooth. Folk's this is as close
as your 2068 will get to a MAC!

How deo you wuse FONTS? Two ways actually. One
quick way is via the built-in wordprocessor which
allows the user to switch styles and experiment with
several within the text workspace, and then print out
with the TS-2040 printer. The other way, is to use a
font character set within one of your own programs.
This is the one time the user manual will need to be
consulted, as it shows how to POKE the new character
set's address in memory.

On the other cassette that is supplied, there is
a 64 column print utility, a double-height print
utility, a giant "Old English" font, and a scrolling
font demonstration program.

There are some features that I feel should have
been included in FONTS. First of all, the program is
"unlistable"”, and for the average 2068 user, it is
unbreakable'. This is unfortunate, as I was unable to
LOAD and SAVE routines for my disk drive
system. I also felt that a full-size printer driver
ghould have been included in the wordprocessor for
the AERCO printer interface, Many 2068 users no
longer make use of the 2040 thermal printer. My final
suggestion is only a minor one. It would have been
nice to LOAD another whole library of 2B fonta inte
the main program, Only single font setas can be loaded
in cne at a time, replacing current ones.

Setting aside minor quibblings, I liked this
software package. It represents fine value, with all
of the extra trimmings that are included. Why not add

it to your 2068 collection? It just might be what
your locking for to “dress up" your text and
programs.

I should also mention that FONTS will run on a
Spectrum, and it is also reported that font sets in
this package will work with PIXEL PRINT (Stan Lemke),
but I haven't personally tested this.

PRICE: $19.95 + $3 S/H. FROM: Byte Power, 1748
Meadowview Ave., Pickering, Ontario, Canada, L1V-3G8.




GoODIES

Stan Lemke

Here are a couple of little GRAPHIC GOODIES that won't take heours
to type in, but demonstrate some neat graphic capbilities on the TS2068!
BLINK uses the 2068's dual display mode to switch quickly between two
pictures to make it appear as if part of the picture is blinking. The
PAUSE in Line 800 wvaries as the counter "I" changes...so tha drawing
blinks slowly at first, and then speeds up. The langth of the BEEP also
changes to augment the effect. Just type it in, SAVE with RUM 900, and
start the program with RUN(ENTER).

BOUNCE is a little simpler. The idea here is to place a picture on
the screen, and have it move smoothly left/right a pixel at a time,
creating the appearance of bouncing back and forth. Type the program in,
SAVE with RUN B850, and start it with RUN(ENTER).

100 REM S# 5% #2328 n388issssisinen 100 FEM #3363 d e #5748 F35952 2

EL INK BOUNCE
“Gr 5 Goodies" “Graphics Goodies"
G2PLED Eonaet®icas D by 5 D Lemke 1988
Lemke Eoftware Development Lemke Software Development
2144 White Oak 2144 Uhite Dak
Wichita, Ks. 67207 Wichita, Ks. 67207
L R e R FHRELAFR RN R FRF R RR N FRREIRRET RS
1S90 DATA 46,0,82,1,211, 1219, 150 DATA 29,285,87,14,38,1687,20
2?5;903;255,21i;255152 5,251 3,22,43,153,832,250,82,63,168,52,2
;2B5,142,14,9,213, ] 81,21 42,201,0,0,55,0,64,14,32,167,203
1,855,175,211,2844,2 28,32 i30,35,13,52,850,62,55,105,52,24
i4,50,91,104,2851,=20 4,17, 2,291
0,86,1,0,287,267,178 200 FOR 1=232426 TO 25463: RERD
202 FOR i=23333 TO READ ay- POKE {,8: NEXT § .
81 POKE {;3: HEXT i: IZE U 250 PRFER 77 BORDER 7. IHK 9. C
SR _28383: OUT 255,90 LS
25D PAPER 7: BORDE g9: ¢ 2908 PRINT AT §,123;"Eounce
LS 5@ PLOT S59,119: DRAM 154,08 DR
S¢0 PRINT AT 5,12; AW @, =109 DRAW =-154,9: DRAU 9,1
FEQ PLOT EO,41T0: D 4B DR (o]
AU B /=100: DRAW =15 AU 8,1 400 PLOT 51,109: DRAW 152,0: DR
AL @, -28: DRAW =152,0: DRAW 0,98
400 PLOT S51,108! DRAU ,@: DR 450 PLOT 53,197: DRAU 123,0: DR
AW ©,-93: DRAU -152,0 W 9,88 AU @,-94: DRAW -148,0: DRAL 0,94
450 .PLOT E53,107: DRAUY ,@: DR 508 PLOT 4,109 DRAW -1z2,-24
& s=84d: DRAEL =1 W D,94 : _PLOT 154,100: DRAU -Eﬁ.-E}: FL
500 RANDOHIZE USR 2342a: OUT 25 OT 1254,100: DRAW =-£4,-40: FLOT 1
; E4,1008: DRAY -25,-40: PLOT 154,1
S50 PLOT 154,100: DRAU -122,-24 @: DRAY @,=8 5 ke i
PLOT 1684,1080: DRAU =656, -24: FL E5Q FLOT 60,74: ] 55,0 8}
OT 184,100: DRAW -64,-40: FLOT 1 B,-18: DRAY -55,0: DRAY 0,186
B4,100;: DRAW -26,-40: FLOT 134,31 200 PLOT 72.,55: DRAW 94,0: DBR
€d: DREAY 9, -g4 0,=-18: DRAW -24, CRAW ©@,16
€620 PLOT B0,74: DRAY 55,0: DRaW B850 PLOT 9a.,42: LDRAL 82,0 QPRU
8,-16: DRAU -E56,0: DRAW 0,18 B,-16: DRAW -92,0: DRAW 0,15
50 FPLOT 72.83:. DRAU 24.0: DRAU 708 PRINT AT 413:8;"Lemke' ;AT 15
$é615L0$R L =34 ,0: DRAY @,i5 i ,1D{“&nftwara“;ﬁT 17 13 tbevelop
22,42 W 32,0 DRA ment*
0:518: DRAL -3 DRAD @, 16 ;ggar—-omrl&;_la_. TO Eéqnsugo%zg ”EE NEW SOFTWARE FOR YOUR T52068
T INT AT ‘Lemke" AT 15 S428 ! 3 i B i= ¥ .
+10; "Software; i "Develop R J=1 TO A6: RANDOMIZE USR 234485 lied On Cassette)
ment" . HEXT j: FOR =1 TO 16: RANDOHI -
€20 FOR i=38 T T 2. ouT ZE USR =0426: MEXT J: MEXT i: FO BA LE MIT(Q K}.
255,08 BEEP ,Bg T 2355, R Jjel TO &§: RAHDOMIZE USR 235446:
6 EHUSET!égEIB = E=1 E QEETS%GE Defend the fleet against suicide attack fighters
: =5, sul@: 0 2
T 285,1: NEXT i 0 850 SAVE "BOUNCE" LINE 103 of the Denebola System! Nine levels of play
E50°5TOR where s8kill & tactics determine success and
P00 SAVE “BLINK" LINE 100 gsurvival. User Defined Graphics with special

t¢ CKTYFE REFORT

-
-

{4 CHRTYPE REPORT >
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color & sound effects in a fast-action arenal

100 @ 345 zEza0 sy Sl et STA RT* REK(IGK) .

150 : 481 23151 20 23 Efgg Face a conglomeration from the series, films,
B ' ;é {2e8 250 23 1972 & books with UDG's & sound effects. YOU are
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FAUL BINGHAM EVALUATES THE 788

I& THE NEW COMPUTER TOO MUCH OF A BREAK FROM TRADITION?

Some grumbling as to whether the new 2ZB88 laptop unit from Sears, Timex threw in the towel. Ever wonder
computer should be included in the "Sinclair family" what would have happened if they had stuck by it? After
have fallen on my ears and perhaps yours. It has a new all, the Spectrum with 128K and a built-in disk drive
operating system, including of all things, BBC BASIC, is still in production and selling in merry old
and it does not load ZXB1, 2068 or QL software. So has England. Well, Sinclair users circled the wagons,
Sir Clive invented too much of a maverick? a look Third-party producers kept giving us the peripherals we
backward may be the best way to answer this. needed. And in late 1985, after months of rumors, the

As a card-carrying pack rat I am privy to QL was unveiled. But it wasn't really a grown up
something many are denied: history. In perusing through Spectrum: it was something brand new. We bought them
all the old SYNC, E. Arthur Brown catalogs, and other here, but not 1like they did in Europs. Then the
innumerable goodies I have hung on to all these years, Flat-acreen TV and electric car bills caught up with
I was able to see Sinclair's U.S. history. I thumbed Unele Clive. And in the Summer of 1986, he saved the
through all the old ads from 1983 and found just what family by selling the farm. The new owner said,
was being offered for the ZX81 and TS1000. 64K add-ons "Spectrum: yes, QL: no."
were hot. R system called "Basicare" even offered a Now, after three years since the QL was released
bank-switching add-on and 64K modules for up to 1 Mega- Sinclair's team (renamed "Cambridge" after the place
byte (Mb) of RAM (for big bucks). Memotech had some they've always been) show us what they've been working
software on EPROM: just plug in and go! But the hottest on: the Z88, But the remaining Sinclair users are older
upgrades were KEYBOARDS. I've charted average prices on and wiser now. Some healthy skepticism reguires we take
peripherals for each machine (within the first six a careful look before we buy, Upon close examination we
months of release for most things) in Figure B, find some interestingly familiar Sinclair touches. The

hs 1984 began, so did the excitement over the new unit is small, definitely from up Sir Clive's alley.
arrival: Sir Clive's Spectrum reworked and expanded as After calculators, watches, ZX80a and 81s, he's back to
the T52068. And just as everyone was ordering their home turf. And this time there's actually a category in

(716) 834-1716 %@ (716) 834-1716

Call or write for a free catalog of products for the Timex Computer
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computerdom for his latest invention called "laptops™.
It i=s distinctively Sinclair black. It has a water-—
resistant keybecard. too. All the keys are normal enough
but each is connected underneath by a rubber membrane
to repel fluids. Is there a Serial Port? You bet. And a
rear edge connector? Yes, but it im on the side this
time. Is there an on/off switch? Well, no switch, but
pressing both SHIFT keys at the same time turns it on.
Figure A details more Sinclair machine comparisons.

The Z88 has sound, but harking back to the days of
the ZX81 and TS51000, there are only four chips. One is
a vwhopping 128K ROM chip that holds the operating
system and five built-in programs. Another is the 32K
RAM which would have made TS1000 owners drool, but is
limiting now as their 2K RAM was back then. The user
can easily upgrade this computer to an amazing 3Mbas
providing he can afford it (for more on that see Figure
C). The third chip is a custom gate array made by NEC.
But the fourth and final chip is what really proves Sir
Clive came home: the Z80 CPU. All of his computers have
had a Z80 with the exception of the QL (which
implemented the fundamentally different 68000 CPU
chip}). The Z80 is the "Cadillac" among 8-bit CPUs. This
280 is a special CMOS type, meaning it is wvery low
power consumptive, but otherwise uses the same machine
code all Sinclair hackers are accustomed to. The Z88
even has a built-in assembler for us! And somehow Sir
Clive has managed to make the four chip Z88 computer
plenty fast. I've been impressed by its speed and also
its ability to jump mid-stream from one program to
anocther, call up menus with a key press and then return
without a hitch. The Z88 doe= act in some ways like
the QL. too.

The Z88 has many of the good features from his
previcus machines. And it has a few new surprises as
well. The built-in (no—need-to—load) programs are very
good. The word processor trounces the QUILL program the
QL came with. And as a previcusly dedicated "Day-Timer"
daily schedule book user, I am particularly pleased
with the calendar feature. It will automatically
transfer today's task to tomorrow's liat of things to
do if you haven't completed it. The choice to go with
what amounts to RAM disk techneology instead of floppies
or microdrives for storage will raise some eyebrows.
But certainly a whole range of disk and even cassette
based storage options are coming. The ZBE will change
the way we think about programs. No LOADing or long
SAVEs are required. Software plugs in instantly. and
programs we are working on will stay unharmed in the
machine for a year. With an EPROM burner built in to
every machine, every user is a potential EPROM-based
software writer. too!

What does the ZBB's future look like? I don't know
for sure, but I think the signs are more encouraging
for us this time around. For one thing, Sir Clive's big
debts were paid in the Amstrad sale. For another this
machine has no "U.8. TV hook-up" problems all his
previous machines have had to overcome. The special
U.5. software, U.5. ROMs and U.5. modulator circuitry
always required before are unneeded: we all have the
same screens! So most all of Eurcpe's Z88 software will
work and vice versa. Ditto for hardware. That brings me
to my next point: even though Sinclair was forced into
selling his BASIC, isn't it conceivable that even a
one—key entry of BASIC utility (on EPROM of course)
might how up to make programming like I'm most at home
with? Could be.

Talking with dealers i3 also enlightening. 8ir
Clive has wvery little marketing of the new machine
going on in the U.5. as of yet. He's pushing it at
home, presumably to get it going strong overseas. If we
were seeing the big magazine ads and slick-paper
mailings we received with his previous machines, I'd be
worried. Perhaps he has learned some austerity in the
last few years. They are also holding the line on
pricea. They are determined that the mad fury of
gas—war sStyle price cutting that derailed the TS1000
will not sink the ZB8, too. We are also seeing Clive
promote the machine himself. This is not to save money
on sales help., but I believe the man for the first time
in a long time iz truly proud of a creation. And
rightly so. The ZB8 belongs in the "Sinclair Family".

Figure C. Z2¥81/TS1000: TS52048: [ = ] 188z
16K 2.69 - - -

MEMORY 32K 3.06 3.44 = 1.31

UPGRADE 'S 44K 2.11 2.03 = 131

cosT PER 148K 3.28 1.38 - o

=" 256K 2.81 77 .86 .76

e miex 2.58 - .79 .75

SINCLAIE COMPUTERS SPECS:

Figure A. ZXB1/T51000:  TS1500:  TH52068: QL: z86:
CFPU ZB0A ZBOA ZB0A 68008 ZBOA(CMOS)
FOOTPRINT 6.5"x6.8" 9 x5.6" 14.5"x7.5" 18.8"x5.4" 11.4"x8.3"
UNIT THICKNESS 18 1.2% 13" i.8" .8
VOLUME 45 cu ins 63 cu ins 136 ocu ins 176 cu ins 85 cu ins
WEIGHT 12 o=. 19 oz. 38.5 o=. 49 o=z. 31.5 om.
KEYBOARD SIZE b5.8"x1.8" B.4"x2.3" 8.8"x3.5" 12.2"x3.7" 11.2"x3.8"
HUMBER OF KEYS 40 40 42 65 64
SPACE KEY LEN .43 s 5.2% 5.2" 5.2"
INITIAL MEMORY 2K 16K TEK 128K 32K
MAX (UNALTERED) 64K 64K 16Mb 1Mb 3Mb
ROM PORTS 0 (v} 1 1 a
SERIAL PORTS [+] 4] 0 2 1
JOYSTICK PORTS Q0 0 2 2 Q
MONITOR OUTPOT H H X b { N

TV OUTPUT Y Y 3 ¥ 6"
SCREEN PIXELS 2818 2618 45056 131072 40980
HO. CHARACTERS 704 704 1408 2000 848

SINCLAIR COMPUTERS AND PERIPHERALS:

Figure B. ZXB1/TS1000: TS2068: QL: i88:
COMPUTER 99, - 190. - 300, - 480. -
BUNDLED SW INCL 0 3 4 5
ADD 16K RAM 43. - = = =
ADD 32K RaM 98. - 110, - = 42Z. -
ADD 64K RAM 135. - 130.- - 83. -
ADD 12BK RAM 420, - 176. - - 98. -
ADD 256K RAM 720.- 198. - 220.- 195. -
ADD 512K RAM 1320. - = 403. - 385. -
CONTR & 1 DDRIVE 478, - 373.- 330.- 200. -
EPROM BASED SW 50. - 30.- TE. - 48. -
EPROM PROG CIRCUIT 60. - 4. - 120. - INCL
MODEM COMPLETE 150, - 115.- 281.- 200. -
PAR PRINT I.F. 72.= 65. - 49, - 81.-

288 THIS COMPACT.

THIS POWERFUL. ..

& The mamt porable full-fencmm computer cver & 12K of RAM bl in, expandable 1o 3 megabyies
s s enough o hold the complicte works of

® Less thars an inch thick. measures 10 i s 8o Shakesprare
Weighs under 2 ih ® Permanen storage on EPROM | Erasable Program-

® Comes compleie with miegraed set of powerfusl mihle Read Only Memaory ) packs. available in 32K
applications soltware: wonl-procesang, spreadsheed. and 128K, 1 megabyte pucks coming soon
dtshase, caleulator, diars, calendar, clock, akarm, ® Latea supertwnd loguid crvstal display proyides
printer editor —all mcluded in BOM. large working area of 8 lines x 80 characiers

® Can cxponi. import and manipulate dia from TRM- ® R5232 pon provides eonnection 1o sirually any
vompatible PO wonverts s o applications standard primer.
sifvwane idos Wasndstar oe Lt |-2-3 (s, Mac and ® DWERTY kevhoard has silent shon-travel kevs:
ST, QL Linkups asailable alus use in meetings, lectures, anywhere

& Eatru menmory comes i sobubstte, interchangeable ® Runs on four AA batienes. Buill-in capacitor
packs  oaly 2% in. squar deep. No frogile preserves data when bateries need o be changed,

disks, o bulky dsk drives

Z88 SOFTWARE IN ACTION ZHA Sinclair Compter  $479.95

= BRI Sknclair (FL 5149.95
The ZER'S mgcimesis Bl software suie s sou swilch any Do A L e Vi A e T ] e
applications. even word processing and spreadshect  withoud Inading
separale sobware mio Lhe compliler’s memions SHARP'S Inc.
Switch from writing & letter 1o find an addiess. . from composing g e 328
Feon 1o carryaig oat @ caloulation . . .move o spreadsheet imo & document Wechanicaville. WA 23111

simply press a couple of kevs!
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One of the many powers lurking within the QL is the
esagse of extending SuperBASIC. The simplest means of
doing this is by defining PROCedures or FuNctions within
& SuperBASIC program. The newly defined PROCedure or
FuNction is then treated as a SuperBASIC keyword (i.e.,
PRINT, MODE, SAVE, CODE, etc.). A more sophisticated and
global approach is to "link" the new PROCedure or
FuNction to the system's resident memory. In other
worda, create a semi-permanent extension to SuperBASIC,
With thia method, any linked keyword is available no
matter what program is residing in the computer. Ae long
as another PROCedure or FuNction is not DEFined with an
identical name and the computer is not reset, these
keywords are available for wuse by any program, or by
direct command.

Let's take a faw seconds and review the difference
between a PROCedure and a FuNction. Simply put, a
PROCedure will preform a task and a FuNction will return
a wvalue or alter a wvariable. (EXAMPLE: CLS is a
PROCedurs and INKEY$ is a FuNction.) These guidelines
are not strictly followed by QDOS however. It is eaven
pogsible to redefine certain SuperBASIC keywords. The
most recent DEFinition takes precedent over earlier
definitions. There are, however, certain keywords which
QD03 will not redefine:

END, FDR, IF, REPeat, SELect, WHEN ERRor, DEFine, PROCedue,
FuNction, GO TO, GO SUB, WHEN EOF, INPUT, RESTORE, MNEXT,
EXIT, ELSE, ON, RETurn, REMAINDER, DATA, DIM, LOCal, LET,
THEN, STEP, REMark, and MISTake

If one is writing a SuperBASIC program in its
proper fashion (i.e., modules of PROCedures and
FuNctions), it can be very easy to lose one's bearings.
Since a call to a PROCedure or FulNction is not indexed
via a Line #. as in most BASICs. it would be helpful to
have a routine to provide a "map" of the SuperBASIC
program. While we are at it, why not list the wvariables
and arrays? That is precisely what the PROCedure we are
going to write will do. VDUMP will provide a list of all
variables and arrays., along with PROCedures and
FuNctions, including the Line Number where the DEF-
inition took place. (See Table 1 for an example.)

We will ba using some of the lesgssons learned in
past issues of TIME DESIGNS (March/April & May/June '88;
"Mandelbrot-—A Fractal World" parts I1I [ Iv) .,
specifically, the areas involving the System Variables
BV_NTBAS and BV_NLBAS (Name Table and Neme List) and the
areas of memory they point to. Our PROCedure will scan
through these areas of memery and report on what it
finds.

Let's examine the means for linking in PROCedures
and FuNctions. QDOS provides us with a system utility to
do Jjust that, BP_INIT add PROCadures and FuNctiona to
SuperBASIC (vector $110). Upon entry the following
ragisters must be set accordingly:

Al start of PROCedure/FulNction list
At usual SuperBASIC address of SuperBASIC variables
Upon exit the following registers are affected:
ol preserved Aa preserved
nz preserved Al corrupted
D3 corrupted AZ preserved
azx preserved
Ad may be updated if more

memory was reguired
Errars: None

The above wutility will add the defined PROCedures and
FuNcticonz to the QL°'s system. The required format is as
follows:

dc.w procnum number of PROCedures to be added

i

) for each PROCedure to be created the following --

i

dc.w proutine-# relative pointer to PROCedure routine
de.b proclen length of the FROCedure name

de.b *proc_name’ name of the FPROCedure in ASCII

i

H then at the end of the PROCedure list --

L]
do.w &
dc.w fUuncnum number of Fubctions to be added

33
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] for sach FuNction to be created the following --
¥
de.w froutine-# relative pointer to FuNction routine

dc.b fnlen length of the Fubiction name
dc.b 'fun_name’ name of the FuNctiom in ASCII
I

¥ then at the end of the FuNction list --

I

doc.w &

Be advised if your PROCedure/FuNction names are
long (with an average of over 8 bytes), the wvalues for
"procnum" and "funcnum® should be calculated uasing the
following formula:

{number of PROCedures + number of FulNctions +
number of bytes used ip all names + 7)18

Any errors in the above format will more than
likely cause a serious system crash. It is important
that this format be followed closely. Even if you are
only creating PROCedures (as in our example}. the in-
formation for FuNctionz must be included., aspecially the
0's following the list of both the PROCedures and
FuNctions. (See Listing 2 - label "proca".)

Wa are now ready to add a semi-resident PROCedure
to QDOS. (Ask anycne with an IBEM or clone if they can
pull off such a trick as easily as our beloved QL can!)

VDUMP will display (or print) a list of SuperBASIC
variables, PROCedures, and FuNctions to any channel the
ugser specifies, providing the channel is open. In order
to redirect this information to a channel, other than
the default channel (#1), a parameter declaring that
channel muat be passed to the PROCedure routine. This is
accomplished by following the same format as other
SuperBASIC commands (i.e., "#" followed by the number of
the channel). QDOS provides us with another of its
wonderful syatem utilitiea to help us.

vardump

Whenewver a PROCedure or FulNction is called, any
parameters following the name are placed on the RI
stack. The first parameter is on the bottom of the stack
and pointed to by O0Ofa6.,al.l1). Since the argument
geparators are lost when one of the following utilities
is called, they must be checked or saved hefore thas
parameter is retrieved (see the first two lines at
label "“vardump"). The separators may include "“#", ";",
"L, "\", etc. The system utility wvectors that can be
used to retrieve parameters from the maths/RI stack are:

CA_GTINT -- #1112 retrieve word integers

CA_GTFF == @114 retrieve floating point numbers
CA_GTSTR -- ®l1& retrieve strings

CA_GTLIN -- %118 retrieave leng integers

Upen Entry the following registers should be set

al.l top of maths stack accordingly:
al.l pointer to first parameter

ad.1l pointer to last parameter

Upan Exit the following registers are affected:

dil corrupted ag corrupted

a2z corrupted al updated pointer top of
d3.w no., of parameters az corrupted Etack
d4 corrupted a3 preserved

dé corrupted ad preserved

Erraors: as preserved

=13 bad parameter
=17 errar in expression

After wa save the parameter separator, we use
CA_GTINT to retrieve any possible parameter (i.e..
"VDUMP #3"). If there are no errors and only one para-
meter was found, a check is carried out to see if
parameter separator was "#" (see "assign"}. A check is
then carried ocut to verify that auch a channel is open
and the internal channel ID is stored in a0. If no para-
meter is found, the default channel #1 i3 assigned
("default"). (NOTE: Please refer to the discussion of
channel ID's in the '"Mandelbrot" Part III article;
Plotter BSource Code section "ink".) The lines in the
VDUMP code labeled “assign. starting with "move. 1
BY_CHBAS (ab6),a2" through label "no_chan", is the method
of amcertaining the correct internal channel ID number
based on the SuperBASIC channel ID.




The reat of the PROCedure is rather simple and USING VDUMP
straightforward. Most of the work performed by this

LR : The eagiest way to link-in our new PROCedure is to

PR ma : 5 X
paocedire, in similar to gur machine cods,Toutine in.t1  incorporate  Listing 3 into your normal boot program (he
variables area for the two variables assigned in BASIC. sure to change Line numbers so as not to overwrite any
(See text and source code labeled "calc" along with tines calready . 1. your bock programl. Oncs the Gk -hes
Table 1 - Variable Types.) been "booted" with this new FROCedure, the simple
v P i . T ommand of “wdump" will list all variables, arrays.

Let's now examine the wvarious system utilities used g R v

by this PROCedurs to print the information and messages. FRDCe@uraa or FuNctions to Fha default channel (#l1). By
The firat vector used is UT_MTEXT - $d0 - print message ErT:’é"gp AR ;hs ‘;ﬁp“"' tt.'o tth:hscrgggcc;n be
- . 5 alted. Fressing any key wi reactivate the edure .
O Shatuinl - IVhonentry i) Fa Xt oMty SRy 1Bt o8 s st It is possible to send your “vdump" to a file on a disk

or cartridge by first opening a file (OPEN_NEW #7,

adg, 1 channel ID mdvl _dump), and then using the command “wdump #7". Be

al.1 start of message sure to close the file when the PROCedure has returned
. the flashing cursor (CLOSE #7). You can also send a list
Upnndlet ;E:r::iiguing r.gilt.ﬁ:ﬂip. ;:::i:::; of your SuperBASiC variables, PROCedures and FuNections
d2 corrupted al corrupted to your printer. First, open the serial port connected
43 corrupted az preserved to your printer via (OPEN_SERIC, #7). The "c" insures
a3 preserved that QDOS linefeeds (ASCII 10) are sent to y?ur Drlntﬁf
Errors: Any error from I/0 operations (see pages 19-20 :?lTa;;;ag:ngeE;:nTi;:?gélt;S;éuzhsrgﬁﬁrsnd g gk
‘fﬁsi“zfcgﬁgﬁtﬁgz‘;‘;ﬁft’“ oL the Ml Uaer s Guide ot a I hope that this PROCedure will be an aid in

The message pointed to by al is sent to the creating fantastic SuperBASIC programs and will provide

specified channel. The correct format of the messa BuohERE o s Lo mkaploning: tie T ONER: s aod
: = s ke ! ge VERSATILITY of the QL. All other less sophisticated

ROTOEEH: by byl SA% Ao computers BEWARE...we are taking the "Quantum Leap"!

de.w mess_len length of message -- must be woard length

AL EL NERERGY. SUGGESTIONS

It iz wise to ensure that the length of the message

definition block end on a word boundary, since the CPU For the more adventurous souls, the_next logical

sl S I e S LRt L ) B i Bk el R e

ng 2. labe ine_mess".

Arnother means of printing te a channel is by using arrays. With this added feature to VDUMP (now called
the Trap #3 utility. IO _SSTRG - $07 - send sequence of XDUMP), writing and debugging SuperBASIC programs will
bytes to channel. Upon entry the following registers become less of a chore. By placing XDUMP in a program
must be met accordingly: line where you suspect some "bugs", a complete value

listing of all the declarad wvariables can ba cheackad

i el e TR b {i.s., 2002 PRINT #5: "LINE %2002": XDUMP #5).

ad. 1 channel 1D For thogse whoe do not have the time or the in-

Al tecation oé First Byte to mend clinatign, I will provide such embellishments on

Uptn exit the following redisters are sffected: microdriwve ‘cartridgq or floppy disk for an qxtra $2.50
di.%  AB. of bytes sant e nreselvad c?arge. ;tﬁlllLTlso 1nctgde RQUILL fllesdof this nr;icl%.
along wi a supporting programs and source code. Te

bR ol 31 L.Past last byte ®ent  receive VDUMP and/or XDUMP (which will display variable

ax S values and array dimension information), send a chgck or

Bttt money order for $7.50 {+‘$2.50 for XDUMP) to: Michael

i HoE Ennniete E. Carver, 1016 N.E. Tillamock, Portland, OR 97212. Or

- AR Ehane i D $4.00 (+ $2.50 for XDUMP) 1if you provide your own

i detve Full cartridge or diek. Please spacify what format you wieh

. : . (enly microcartridge and § 1/4" DS/DD disk availabla).
Thia trap will send as many bytes as it can (which are

pointed to by al) during the Gtimeout specified. NOTE:

_ el g LISTING I -- Machine Code Loader for vdump
Timeouts are similar to those used by SuperBASIC in such
FuNctions as INKEYS (24} or INKEYS (-1). iy 1% REMark #%#¥¥% Program to Load ‘vdump® procedurs
- VDUMF also u=zes another Trap #% utility to send 20 REHRLE A SR ne Eade anl saus: ta kel ce
just one byte to a channel, I0_SBYTE - $05. Upon entry I8 REMark #¥E%
set the following registers: a8 REMark S%Ef
di.b byte to be sent =1 B
d3.w timeout 48 checking
a@.l channel ID 78 device
Upon exit the +ollowing registers are affected: B@ into_machine
dl corrupted al preserved 8 to_medium
d2 preserved al corrupted
43 preserved az preserved
al preserved * {S\L SHﬁRF"S INE- OOO *
Errors: same as ID_SSTRG Q
BOX 326 /s

It is also possible to send a decimal number to a

channel by using the utility wvector UT_MINT - $ce. Upon OOQ HECHANI ESVI I_L.Eg VPt 23 1 1 1 O"P

entry set tha following registers:

dl.w value to print {904) 730“?6?7

Upon exit the following registers are affected:

di corrupted ad preserved
dz cerrupted al corrupted S I NELﬁ I E: GL
d3 cerrupted az corrupted
al corrupted
Errors: all possible I1/0 errors

GETTING VDUMP INTO THE MACHINE

LIMIT 2 PFER OESTO*ER

Carefully key—-in Listing 1 into your computer and ”””’”
gave to car{ridga or disk bafore running. I have in— BPEEIQL DFFER FUR TUH REﬁBERS DNLY

cluded srror checks in an uttempt_tc catch any mistyped
s S bR | S99 (0 910 S Reqular Price
itself to your specified dewice (i.e., mdwl_, flpl_. Q’o $139.95 |:+ $I0 S&H) Hlth EDUPDH \)QO
S i s oty L ke T et o T e e oD
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:T: :..t LISTING 2 -- Source Code Yor Variable Dump PROCedura (vdump)
129 DEFine PROCedure into_machine '
138 CLS: PRINT \\“POKEing code into memory. . . . title *VDUMP'
148 a=RESPR(332)
1%¢ b=a i Procedure to Duwmp Variables, Procedures, and Functions
140 RESTORE 1008 i produced in SuperBASIC
178 REPeat load_loop !
188 FOR x=8 TO 28 i written by Michael E. Carver Z2/8/88
i9@ FOR y=1 TD @&
229 READ number ] revised Z/13/88
Zia POKE_W (b}, number i final revision &/19/88
228 b=b+2: IF b)=a+3I32 THEMN EXIT load_loop i
23@ END FOR ¥ i CTL FS will halt display to screen
243 READ number: REMark #¥%¥% clear check_sum ] To mend to printer open serlc or serZc to provide
258 END FOR x i Carriage Return
2648 EXIT load_loop i
278 END REFeat load_loop 1 register use dS=end of name table
Z8Q2 END DEFine into_machine H aS=start of list table
298 = i dé=holds name table data
332 DEFine PROCedure device H dd4stype searching for
312 devices="mdvi_" i ad=pointer in name table
328 PRINT "Default device “jdevices ]
332 PRINT "Change device to: - i Lab@l s 30600 000 000000 5 3650 300 00 00 4 00 303 300 0 006 3
342 INPUT "(PRESS Return to keep old device) *jnewdevices ]
352 IF newdevice#<>"* THEN devicesspneswdevices LINEFEED egqu sfa ASCII code for Line Feed
Jod CLS! PRINT "Will mave to "jdevices VARS equ SA2 variable types
372 END DEFine device ARRAY egu sA3 array types
382 PROC equ 34 Procedure types
372 DEFine PROCedure test FuUnNC equ 3% Function types
a0 CLS: PRINT *"Testing new procedure. . .° i
4i®  DIM dummy(Z@) ' The following labels may be supported by your assembler
2% CALL a i
438 vdump BV_NTP @gu wic offset end of name table
448 END DEFine test BV_NLBAS egu %29 offeet Etart ef list table
a5 e BV_NTBAS egu ®18 offset start of name table
442 DEFine PROCedure checking CH_LENCH wegu %Z8 length of channe!l block
47@ CLS: PRINT “Checking DATA statements. SN BY_CHEAS equ %39 channel table
480 RESTORE loo@ BY_CHPF equ %34 end of channel table
495 FOR x=8 TO 20 BY_RIP esqu %38 maths stack pointer
= countegd BP_INIT qu ®11@ add SuperBASIC Procedurs
s1@ FOR y=1 TO B UT_MTEXT equ Sd@ print message on channel
sz0 READ number: countscount+number 10_SSTRG equ a7 send seguence of bytes to channael
338 END FOR ¥ I0_SBYTE wequ a3 send byte to channel
=49 READ check_sum UT_MINT ®qu Sce send decimal number to channel
=58 IF check_sum<>count CA_GTINT equ 112 get parameters as word Integer
=1 ] FRINT “ERROR -~ Check line W "} lo@@+x%i@ L
=70 sSTOR B EE N I S O A I T I I I
588 ELSE i
398 END FOR x 1 Actual start of program as loaded into machine
483  PRINT “DATA checked -- OKAY* i
&18 END DEFine i
620 el install move.W BP_IMIT,a® link in procedure
633 DEFine PROCedure to_medium lea procs,al
648  PRINT \\"Ready "jdevices${® Press any key to Save. . .* A )
438 REPeat loop rts
LAD as=CHRS (ready) procs dc.W 1 number of procs
a7e IF a®<>** THEN EXIT loop dc.Ww vardump-# relative locataion
&80 END REFeat loop de.b S, 'VDUMF* procedure name
698 SBYTES devicesk'vardump_proc',a,332 :C': : .nuhni p:u:- -
788 EMD DE a_medium Eis fumber of functions
7@ = e de.w & end of functions
728 DEFine FuNction ready i
738 LOCal x i routine to check +or parameter & type if not “#* report
748 cwmCODE{INKEY®(~1}) i parameter error
758 RETurn c I
742 EMD DEFine ready vardump lea par_sep, ad Save parameter separator
778 : move.b lla&,a3.1),tad)
1828 DATA 12488,272,17482,4,20112, 20085, 1,14, 70300 move.w CA_GTINT,ad
igle DATA 13&4,17493,19792,9,98,9, 18938, 322, 57889 jer L@
1828 DATA 432&,-18431,12408,274,20112, 19072, 26236, 3139, 69136 tst.1 d@ any errors?
1838 DATA 1,2795¢.26372,28913.23585,23&9.?,26614.132DIB bne.s exit guit if any
1248 DATA 12342,—26&24,216?8.38,9326,43.-16132,4ﬂ,7$6 cCmp.w Wl,d3 one parameter?
1233 DATA -lEElé.-139&2,52,27654,8315.-22525,2458&.29922,37213 blt.s default no parameter
1848 DATA 2009%,8316,1,1,28672,17402, 194, 13432, 88843 beg.s assign if one, assign channel ID
1378 DATA 208,20114,14394,2, 246882, 17492, 152, 13432, 70588 bad_para moveg #-15,d@ incorrect parameters
188 DATA 208,20114,14394,3, 246844, L7492, 148, 13432, 79549 rts return with error report
1998 DATA 208,20114,143%6,4,24859, 17402, 148, 13432, vo554 assian btet H7, (a4} Was 'H' used?
1182 DATA 208,20114,143%4,%, 24834, 200685, 17390, 28, F7060 Ben s Bad para
1118 DATHA 19?69,*9:96,17593,32.15933,—9266.173?5.24,3?5&6 move.Ww @iasd,al.l),de get parameter
ii:: :::: f?::;;-:;::.-13412.2s37ﬂ.24623.3?51.-11543.2.35372 addg.! #2,BV_RIP(ad&) restore maths stack
= 8,3143,38443,28479, 28835, 3974,49, 76353 move.l BV_CHEAS(a&),aZ2 +ind start of channel
1143 DATA 27924,17492,%98,13432,208,20114, 12844,4, 72018 mulu WCH_LENCH, d@ e Herin ikl an EloeL
1152 DATA 13432,206,25114,2919d.33463.236?7.23535,26556,162677 adda.]l d&,a? ; absolute address
1142 DATA -17736,2?&43.20!85.12,26d6.24946,269??,25196.lE?Pz? cmp.1 BV, EHPIaél az
1178 DATA 23?71.14353.13,2&25,292?&.249:3,29499.9252,135415 boe.s nu_:han i not in table
1188 DATA 14,2&43.21571.1?253.25?1?,2928:.2?498.3252,133ﬁﬂﬂ move. L GT.G azZ.1),ad new channel ID
1198 DATA 12,2638,300830,25460,24991,2827%, 146858, 9, 128245 T e
1288 ¥

DATA B224,195&1,28241,8227,8172,0,8,8, 72443
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mo_chan movenq W-&,dd

"channel L !
rte i gunn cemp.b #4,d4
i blt.®s newline
i lea.]l line_mess,al
default move.l WS19831,ad channel #i WDy W TIREXY yae
I isr f{aZ) print "Line # *
1 move.w diad) d1 get line number
I list all SuperBASIC variables #8550 EE S mn“';“ZUT—"INTI‘z print line number
] jsr (a2}
:tlrt moveq W@, de newlinas moveq WLINEFEED,dl1 send linefeed
lea.l Vl;i mesE,al il ol i timeaut
move.wW UT FTEXT:a2 moveq WIO_SBYTE,dd
Jur taz) print *Variables:"+LF i, ik
move.w HWVARS,d4 I
bsr.® pointers i update pointers and continue search
I I
1 11t all SuperBASIC ArrayS 0N o e e el next item in table
1 cmp.l ad4,d35 reached &nd of table?
lea.l array_mess,al bge.s search if not continue
move.w UT_MTEXT,aZ rts end reached
®r (az) " . oWy I
;nv. W WARRAY, dd RS hor o LE ] Message tables 55030330000 59030 30630 6 SHCE 3 3HHHE
ber.s lent.r; I Important: the spacing between guotes is crucial!
P
]
i l1ist all SUpPErBASIC PROCEHUrES H8HEEEEERFEEREHEHE vars_mess dc.w 12
i 5 bt doc.b LINEFEED
lea.l proc_mess,al de.b "Variables!"' no Spaces
» — L
move.w UT_MTEXT,aZ dec.b LINEFEED
jsr (a2) print "PROCedures:"+LF :
move.w MWEROC,d4 array_mess dc.w 1@
ber.s pointers dec.b LINEFEED
1 dc.b "Arrays: * 1 space a+ter colon
1 list all SuperBASIC FUNCLIDRES S0 3 M-H6 96 3 0696965 356 9636 L R
' i
lea.l func_mess,al BEOCLMMs :z': :?NEFEED
mave.w UT_MTEXT,aZ o o .
&r (221 print “FuNctions:“+LE de.b "PROCedures: 1 space after colon
4 § dc.b LINEFEED
move.w HWFUNC,dd ]
bsr.s pointers tunc_mess de.w 12
exit rts done dc.b LIMNEFEED
¥ de.b "FuNctions:" no Epaces
] de.b LINEFEED
] enter with d4 containing type P2=variable ¥
] PI=arrays line_mess dc.w ¥
(] P4=SuperBASIC procedure dc.b Line W ",& insure word boundary
§ B5=SuperBASIC function i 2 mpaces before Line
] i 1l space after W
'] i
pointers lea BYU_NTPlas&),al end of name table par_sep ds.w 1 program variable
move.l {(all,dS
add.1 a&,dS absolute address
lea BY_NLBASlasd),al start of list table LISTING ¥ -- Boot program to install wvdumsp PROCEdure
move.l1l (all,as
add.1l as&,as absolute address 188 REMark ####% boot to load vdump Procedure
lea BY_NTBAS(a&),al start of name table 11@ REMark ##%% this procedure® is called with channel #
ant.l-(lil,lﬂ 128 REMark #%#&% i.e. {wdump #23>
add.1l a&,ad absoiute addrens 1253 REMark ####% CTL F3 will freeze screen during dump
138 a=RESPR(332): LEBYTES mdvi_vardump_proc,a
1 14@ CALL a
¥ check for proper type
I enter: dq4 containing high byte of type ID
] a4 pointing to type TRABLE I —-- vdump of Listing I
]
search emp.b (ad),d4 ceheck type Variables:
beg.s match a
bra.s nope b
i number
i +tound proper typ® RN S EE 0G0 60 50 O 606 3 G 6 devices
1 ent@r wWith ad.l = channel ID from parameter information newdevice®
! count
match move.l aS,al calculate address in check_sum
add.w Zilad),al sss limt table as
cmp.1 aS,al i+ local variables Z
ble.s nope ..« prevent overlap
move.b t(all+,d2 length of wvariable name a E
1 rrays:
i al now points to ASCII string of variable name Siem
¥ :
moveq #H-1,d3 timeout FPROCedures!
moveq WIO_SSTRG,dd checking Line # 448
trap W3 send mtring Swvice. =Nt e
into_machine Line # 122
to_medium Line W &33
print line # if Procedure or Function 6605665t fent Line # 392

4i@d) will point to next word

FuNctions:
the

in name table which will b1
ready Line & 7zZa

I
I
I
¥
¥ line number where the DEFine took place
i
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A Advanced QL Wordprocessor

PART ONE
by Mike de Sosa

his/her particular hardware by trial and use
v for any particular task.)” Text™™
embodies the latest trends in wordprocessor
design which make use of greater RAM and on-
line memory and incorporates the following
features:

As 1 indicated in the Time Designs Tests
section of the last issue, Softwared?'s
Text®*” wordprocessor for the QL is billed as
a full-featured, VYSIVYG wordprocessor
designed for easy use by amateurs, but ranks
in user—-friendliness somewhere betwean QL
QUILL and The Editor. And, as the 60-pages
documentation for this excellent software is
not always clear or complete and as it is
not really fully WYSIWYG, some additional
instructions for use are considered %
necessary. (Later versions of Text®” are
supposed +to contain a tutorial for its use,
but these are not yet avallable), The
following pertains to version 1.6 of Text®”,

¥ Control of page layout and text
dimensions in absolute units (millimeters or
inches)

The ability +to mix characters with
different sizes and typefaces on each line

¥ Full use of printer features for
variable line-spacing, columnization, micro-
Justification, etc., using dedicated printer

Using Texts” driver files

The Text®” User Manual is not %X The entire document is held in RAX
comprehensive and indicates that the wuser
“"should discover the working of Text®” on * Greatly accelerated operations

NE QL
INCT?

W donl sadwt sof

We want you to Know that we are STILL stockine| | HERE ARE R COUPLE OF SPECIRLS
lﬂd supporttng the nf_ In BVEeryway we can' I‘F RS S s s s s EsEEE S SR =
you want a NEW or USED OL, s/w or h/w to add @L PACKAGE COMPLETE-30 DAY WARRANTEE $149 PP#
to your system or just need some advice - RMG | | 9| PACKAGE-USED 15 DAY WARRANTEE $110 PPx
will do all we can to help you. There are a MIRACLE CENT. PRINTER I/F $ 48 PP#
LOT of NEW and EXCITING products coming out EW TRIVIA QLUE GAME REG. $19,95------ $ 15 PP
every month to add to your computing pleasure | | F| ACHBACK REG. $39.95------ $ 37 PPL
on your QL. Read about them in GL WORLD USER SPEEDSCREEN REG. $37.95--=---= $ 37 PP
and TIME DESIGNS - THEN CALL RMG FOR PRICE AND| |1 ONLY! SUPER TOOLKIT Il EPROM CART---$ 55 PP#
AVAILABILITY. [f we don‘t Know - we’ll find 1 ONLY' GFLASH EPROM CART=====rm======n $ 33 PP*
out! JUST_I:HECK OUT THESE SPECIALS==========))| || ONLY! CONCEPT 3D--------===ccm=c-c=c $ 28 PP
RMG ENTERPRISES |[pess=wmm 2 ONLY! QGRAM (USED)----=--===-=---= EACH-$ 33 PPx
3+ + 4+t + 4+ 4+ttt 1ttt 1t 1ttt

ﬂREégl}l9E:{$,?EEESEEEE;RHS = | | #P0STPAID CONTINENTAL US ONLY-CALL IF OUTSIOE
503!655—?“84 ¥ NOON-10 TUE-SAT Many more great buys!' Get our catalog and see!
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In order to use Text®”'s advances to

full effect, one must become familiar with
several new concepts underlying its design
and change some old wordprocessing habits.

Making a Working Copy

Text®™” will not run from the master disk
or cartridge; one of a number of printer-
driver files must be copiled to a program
disk as driver P87, one of three essential

files (the others text87 and defaultll_ Fa7,
the program itself and a default fount file,
respectively).

Text®” 1is not copy protected. Use any
"copy'" command avallable to transfer files.
Other _PB7 suffixed files need not be
copled. (See Section VII of +the manual

for printer driver data.)
screen display founts: copy needed one to
the working copy program disk or a second
Microdrive cartridge. _T87 files are source

filez wused to modify various printer
drivers; the use of an assembler 1is

_F87 files are

required. Founts A87 is a list of founts
available and should be copled to the
program disk/cartridgs. Recon_bas and
Key bas are SuperBASIC files used to
configure Text®”: +the former to specify
program and file media to ba used, the

latter +to alter the keyboard layout (from
QWERTY +to AZERTY, etc., as desired, similar
to QL Quill's translate options).

Text=” Operations

Text®™ is an EXECutable program, that
is, 1t may be executed by the command EXEC
(or EX with Toolkit 2);

EXEC (or EX) flpl_text87

(A suggested——and modifiable—BOOT file is
included in the User Manual to optimize the
screen presentation.)

If the minimum memory required (256K) is
available, the text window will appear with
the cursor flashing in the lower left corner
of +the screen—hold the CTRL key down while
pressing the C key +to activate Text®” and
move the cursor to the top left of the text
window. Important immediate commands are as
follows: key F4 to "redraw" the text window

whenever desired; key F3 to produce the MAIN
MENU below the text window; key ESC to
return to the text window.

Cursor movement and deletion commands
are well documented: the cursor may be moved
in the normal and a number of accelerated
ways to various parts of the document;
deletion of letters, words, parts of lines,
and entire lines may easily be made (most
delete commands do not reformat an amended
paragraphl.

SHIFT F4 inserts a mnew fount at the
cursor position and SHIFT FS INSERTS a new
"line guide" on the following line. ENTER
functions as a carriage return, CTRL SHIFT
F4 as a page number command, and three types
of "break the line" command are available.
Other marker synbols are also wused. ESC
aborts the current level of a menu-driven
command .

38

- to the text window.

The Menu—driven System

Text®” 1s menu-intensive: keying F3
produces the MAIN MENU, only one of many
menus and sub-menus. ESC returns operations
Keying the first letter

of each menu item {(or ENTER for the first
item in a menu) then produces either a
prompt or a sub-menu, used in the same way.

In the version tested, some menu items were
present but not yet implemented. When a
prompt requests a number, the range of
suitable numbers is displayed; "intelligent"
replies or parts of replies are usually
given +to prompts. ESC returns operation to
the previous level,

At start-up, the following data is
displayed below the text window:

Text: Vords: Line: Frame:
Keying F3 produces the following MAIN MENU,
the entry point to the Extended Command
system:

Alpha¥x Block Context Dockx Files Goto

Keying the first letter of
executes the command sequence
action, a prompt, or a sub-menu.

Once executed, Text®” makes no further
demands for extra memory from the QL, but
every time a file is loaded or saved, or a
printout made, the program attempts to open
a channel through +the QL to perform the
aperation. Text®® may ©be wused to good
aeffect with TOOLKIT II, and suggestions for
this are given in the User Manual.

The user may select which screen display
fount {(three colors, plain or underlined)
represents a "printype." A printype is a
unique combination of a printer typeface and
gne of the forms in which may be printed on
your printer. Each printer driver included
provides a large selection of printypes,
each of which may be selected and uniquely
represented on the screen.

Text on each line is formatted according
to a defined "ruler" which governs margins,
tabs, indentations, justification and scala.
Up to sixteen rulers may be defined and
later selected from.

The basic implication of using Text®” is
the potentiality of using a single program
as word processor and no-nonsense desktop
publisher. This 1s the strength of Text®”>
and makes it worth the expense of purchase
and learning a new system.

each option
producing an

Text®” Extended Command Hierarchy

The table on the next page illustrates
the extended command hierarchy. Space
precludes a thorough definition of command
functions and recommended procedures in one
article, so this will be continued in the
next issue of Time Designs.

If you don't want to wait, you may order

Text®” directly from Softwareb?, a3
Savernake RFoad, London H§W3 2JU, United
Kingdom, Airmail price is $75, payable by

traveler's check, international GIRD postal
money order, or other check directly payable
at a U.K. bank; add about $8.50 for checks
not so payable. Founted®” is a companion
font editor available at $15.

oy
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Ta<t=" Extended Commanrnd Hiermrchy
2) Inverse - toggles screem paper to black or white

3) BScale - Selects scale of pixel vs. page length

1. Alpha* - selects normalsadditional character set
4. Doc - selects section of text to be edited; not yet
2. Block = highlights part of text for various operations implemanted
2. Copy - coples block to curscr position 5. Filese - selects all text file operations, that is,
Save, Load, Export, Import (QL Quill doo
b. Delete - deletes block files may be loaded)
¢ Goto - moves cursor to first line of block 6, Goto - accelerates cursor movement to top, bottom, or
specified line of text
d. Move - moves block to cursor position
7. Layout - sets layout of columns, header, and footer on
8. HRuler - changes the "ruler"” format of the block to page and page size

one selected by the Ruler option of MAIN MERU
{a ruler designates the margins, indentation,

and tabs used for a section of text) THE MOST COMPREHENSIVE

f. Type - changes the "printype” of the block to one

selected by the Type option of MAIN MENU RESOURCE FOR THE SINCLAIR

(a printype is a combination of type size and

o e on? QL. GET YOUR COPY TODAY!!

g Unset - deactivates and removes highlight from block More and more QL owners are discovering the excellent new book by
Mike de Sosa — TAKING THE QUANTUM LEAP: The Last Word On

3. Context - sets all parameters that are not part of a : 3 The Sinclair QL. ..
given document's format This 280 page book is chock full of useful programs and original

programming examples. Chapters on using the bundled software and a
look at the latest hardware and software releases. Written for both the

T il novice and more advanced users. Priced less than most software
1) Select - selects font and color to represent a packages and nearly two pounds of information!!
printype (typefaces and options $26 (USA).
supported by the printer driver) Exclusively available from:
2) View - displays available printypes and the TIME DESIGNS
fonts and colors which represent them 29772 Hult Road, Colton, Oreg_on. 97017, USA. Telephone (503)
b. Driver: 824-2658.

VISA and MASTERCARD accepted.
1} Load - loads anocther printer driver file

2) BSave - saves current printer driver file to re—

tain info entered using Attach option Saftware for the QL that J"E&.Ilj' works

c. Founts - Iloads extra founts
1) Multiple - loads all founts listed in the MAILBAG An address database you
founts AB7 file won't believe. Labels,

Rotary files, Zip sort,
tickler file, many auto
features, & more...256K
1) Indent - toggles "auto indent mode" on or off TH_I_QL SPI‘EE.dShEEt tor IRS tax
Eg:ﬁrnm moves cursor to first TAB returns. . ... . 384K

position on next line of text) QLANDLORD Manage 99 buildings or

units. Do Schaed E..Z256K

2) Single - loads a single specified fount

d. Paras - modifies certain paragraph parameters

2) Decimal TAB Character - allows definition of
decimal point character on which

numbers will be aligned at the $19.95 aa pp on 5 1/4,, DSQD
(+82, 00 on microcartridge’

decimal TAB positicn

3) Length Unit - selectse unit of length used for
margins, tabs, page layout, etc,

Ltk B e AND The most comprehensive list
4) Memory Size - sets amount of memory to be af indepe ndent North American
allocated to Text®™ at start-up software for the QL.
5) Storage & Printing - sets certain parameters
for storing and using text and Agents for ZX/TS
founts for printing operations g Siriusvare
4K Wordprocessar with
& Load - loads a _C87 (screen and page) parameter file TS 2040 lower case printer driver
f, Have - saves current parameters to a _Ca7; if file
1s named configure C87, it loade automatically Orders, Catalogues & Dealer infao
E: Window - adjusts size and location of text window
- - EMSoXf b
. i H
P, 0, PBox 8763, Boston, MA 02114
1) Compress - toggles screen representation of line— (617> 888-0830

spacing on and off
i VISA/NC ok




FULL COLOR SCREEN DUMPS for the
2068!! A new ver. of "COLOR COPY"
for OKIMATE 20 erinter, IBM Plug 'n
Print cart., & AERCO/OLIGER par.
printer I/F is avail. for $8.95 ppd
Write to: John McMichael, 1710
Palmer Dr., Laramie, WY B2070, or
call (307) 742-4530 evenings,

WANTED: VU-FILE in T.C.C. Cartridge
(Timex) format for the TS2068. Will
Pay reasonable amount plus postage.
Jerry Campbell, B717 NE 138th,
Kirkland, WA 98034,

MAILING LIST FOR SALE: TIMEX AND
SINCLAIR users who attended '88
Northwest Computer Show. Complete
for only $5.00 pepd. Rod Gowen, 1418
é;gagth Street, Oregon City, Oregon

SPECIAL LIMITED TIME OFFER:

With proof of RENEWAL/NEW SUB. to
TIME DESIGNS, get SEVEN issues of
SINCUS NEWS (T/S User Group News-
letter) for only $8. Thats an extra
issue free! Offer expires 12/31/88,
SINCUS NEWS, 1229 Rhodes Rd.,
Johnson City, NY 13780,

FOR SALE: TS2068 W/RGB OUTPUT,

A&J Microdrive, Microwafers,
Alphacom 32 printer, software and
books. Call or send for prices and
list: Steve Kershaw, 547 S. Church,
Virden, IL 62690; (217) 965-3537.

FOR SALE OR TRADE: ELECTRONIC TEST
EQUIPMENT--electronic books, Send
SASE for list. WANTED: LARKEN or
OLIGER disk system for TS2068. W.E.
Powden Sr., RR#1 Box 364,
Brideerort, IL 62417,

TAPES FOR TS1000+186K or TS1500.
Automatically generate tables of
monthly posted daily compounded
interest tables, of fixed rate
mortaages, of addustable rate
mortaages, and of annuities.
Available for Just $10 (U.S5) each
from: Edwin N. Phillips, 540
Marilea Court, Orange City, FL
32763,

SHOW THOSE ROAD HOGS ON THE
INTERSTATE how you feel!!

"STILL ALIVE WITH UNCLE CLIVE",
vinyl bumper sticker, $2.00 + legal
5ize SASE. T. Simon, 615 School
Ave., Cuyahoga Falls, OH 44221,

¢ Tas5ified

GOT 2068 COLOR INTERFERENCE on
your MONOCHROME MONITOR??

Get a "Color Killer Kit" for $24.
OR send BARE 2068 to same address
for modification - $45. Make
payable to: Randy Kopisch, 1315
Choctaw, Alva, 0K 73717.

USER GROUP NEWSLETTER: QZX,

about the amateur radio uses of
Sinclair computers, 315 per year,
Sample issue for SASE (with $.45
postage) to: KSXY, 2025 O'Donnell,
Las Cruces, NM 88001,

FOR SALE: (2) 2068's; ZEBRA 3-PART
Disk Drive System, disks, mag on
cassette from Ene., Programs,
modem, books. SASE for complete
list & prices. R. Zuch, 120 Holly
Rd., Pine Knoll Shores, NC 2B557.

FOR SALE: WESTRIDGE MODEM $30.00,
or will swap for AERCO Centronics
Interface for TS2068. Contact D.H.
Berry, 1328 Springlite Way,
Orlando, FL 32817,

FOR SALE: Z88 COMPUTER

in original package with winyl
carry case and 32K ROM pack - $375.
Edward Snow, 2136 Churchill Downs
Circle, Orlando, FL 32825; phone
(407) 380-5124,

WANTED! USED 0S-64 CARTRIDGE
and used SPECTRUM EMULATOR Cart.
Phone (503) 669-0639, Gavlen W.
Bench, Gresham, Oregon.

WANTED: PHILADELPHIA, PA - AREA
users of T/S computers, to form our
own users grour efther as an in-
dependent SIG or a sub-S5IG of
Phila. Area Comeuter Society.
Contact Mike Finn, 4537 Almond 5t.,
Philadelphia, PA 19137,

FOR SALE: T51000-TS2068-QL-SPECTRUM
hardware and software. For list
send S.A.S.E. to: R.J. Burt, RR#5
Box 157, Belleville, Ontario,
Canada, KBN-4Z5.

FOR SALE: (2) QLs, numercus books,
hardware, software. For list &
prices contact: R.W. Swafford, 2011
Hoover St., Lawton, OK 73507; or
call (405) 357-0589 after 4 PM CST.

FOR SALE: SINCLAIR QL...needs some
help. Centronics Printer Interface,
two manuals, two power supplies,
software including QL Entrepeneur.
A1l for %90 including shipping.

Ted Scbel, 219 White Church Road,
Brooktondale, NY 14817; (607)
539-7920.

FOR SALE: (2) 2068's; OLIGER DISK
Drive (DD4D)} complete; A&J Micro-
drive, complete-all like new.
Books, original programs, micro-
cassettes, (205) B59-2944,
Huntsville, AL; Lionel Barthelemy.

WANTED: MEW OR USED WAFERS FOR A&J
Microdrive for TS1000,

C.L. Hamilton, 4004-27A St.,
Vernon, B.C., Canada, V1T-472;
rhone (604) 542-1085,

SINCLAIR SHAREWARE DISK FILE
EXCHANGE. For info and samrle
newsletter, send $1.00 (Check to
"Sinclink", stamps or cash).
SINCLINK, 6675 Clifford Dr.,
Cupertino, CA 95014,

WANTED: “"EXPANDABLE ZXBOD + ZXB1°"
by J. Jarrett, ZWEST back issues,
Big Ears Speech Recoenition System
by Sinclair Place. Write to: Van
Vangor, 346C Retreat Rd., Island
Falls, ME D4747.

HARDBACK SOFTWARE: 17 TITLES!!
Fighter Pilot, Word Processor,
Flight cart., modem erogram, misc.
2068 cassettes, original material.
A1l 50% below retail. Free
Shipping: phone (512) B39-4516.

FOR SALE: (2) QL's (new}, TSZ068
hardware and software (new)., Legal
size SASE for list. WANTED: Timex
Disk Drive System "twister®, 2068
business software on 3" disk. Stan
Light, PO Box 13, Ellenton, FL
34222 phone (813) 746-0478.

paper) and maximum of six lines. For additional lines -
DEADLINE FOR ALL CLASSIFIED ADS: Two weeks before publication date. Mail your ad to:
TIME DESIGNS MAGAZINE, The Classifieds Dept., 29722 Hult Rd., Colton, Oregon 97017.

Do you have some equipment or a program that you would like to sell? Looking for something hard to find? Place an
ad in THE CLASSIFIEDS! Subscribers can place one free personal ad in each issue. Ad size is 32 Col. wide (like 2040
$3 each. NON-SUBSCRIBERS and DEALERS: 54 a line.
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2068 Graphics Designer Series
Banner Designer
Greeting Card Designer
Sign Designer
All 8 programs for just $29.95

Zebra's 2068 Graphics Designer Series includes three
programs that let you create Greeting Cards, Signs,
and Banners. Each program allows you to mix text and
pictures in your creations. Plus, all programs include
picture libraries as well as graphics editors so that you
can create your own pictures to add to the picture li-
braries. Great for birthdays, holidays and business too!

Interfaces supported: AERCO, Tasman B&C, A&J. Printers sup-
ported: Epson RX/FX and compatibles, Star 10X/SG10/NX10,
Memotech DMXB0, Panasonic 1090, Prowriter, Seikesha GP250,
Gorilla Bananna, Legend 808. Order Cat¥ GS03 $29.95

Signs,
Banners, and
Greeting Cards B
made with the

New Fantastic Picture Coll
for use with Zebra's Graphics Designer Series
and Lemke's Pixel Print

These pictures were created for us by very talented graphics artists.
Each of the three collections consists of 120 pictures supplied as 4 tapes
containing 30 pictures each, Some samples from each collection are
shown below.
Picture Collection #1 4 tapes, 30 pictures per tape.
Sports, America, Party, Office #GS511  $19.95
Picture Collection #2 4 tapes, 30 pictures per tape.
Animals, Nature, Religion, Travel
Picture Collection #3 4 tapes, 30 piclures per tape.
Holiday Collection including Christmas, Chanukah, Thanksgiving,
Mew Year's, Easter, Halloween, etc.  Order #GS13 $19.85

#GS12 $19.95

Samples From
Picture Collection #1

Samples From
Pletura Collection #2

“Samples From

Offlco

ﬁ@ﬁﬁﬁm
230

Animals

’ﬁjﬁ%%
%III?&

Ghrlstmas

280049
@QE%

Easier & Thanksglving

il- Yearn, July dth, Hallowsen,
Parades, St.Paiy's & Valaniines

Zebra Systems, Inc.
78-06 Jamaica Ave.
Woodhaven, NY 11421
(718) 296-2385

Ordering Instructions: All orders add
$3.00 Shipping and Handling. UPS COD
add $3.00. VISA/MC Accepted. NY resi-
dents add sales tax.
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i THE DESKTOF PUBL ISHER i
.y Lewmke Softvware

What's the PLUS?
s=» PLEFORNANCE!

Checkout these SPEdé=
1) HYSINWNYG

(Hhat Tou See Mg
I= Hhat You Get!) ".
ﬁ Create wour text on the "Wa

ﬁ ﬂ“EEEEEMEElﬁiwiiﬁﬁfmeé
i

SCreefn... as |asy as typingl
LOAD graphic=... Load ICON=. ..
Import TASWORD tamt wriz thea
TASWORD conversion utility.

2) AUTOMATIC and MANUAL line and
character adjustnents.

3) EESTORE FOHT (after using the
EOLDAMODEEH-ITALIC modifiers.

4) KEEFP-UHNDO/SAVE-LOAD-LOAD ICOH
LO0AD SCEEEH%.-SAUE SCEEEHS
WIDE-HIGH-CLS-/SCROLL =SPEED

51 OVER/IHNUERSE.-CAFS LOCK
UP TO 1& POINT FONTS
(font package in developunent)

6) COPY/ERASE/IHSERT-DELETE.-HEW

1) AERCO/TASHMAN azB Azl CFI

8) I1BM/EFSON/FREOWRITER type
Printers. -

Pixel Print BLUS! has all o
the features found in 2.0
M1l

it is ' 1006% Ctompatible £
the Fixel Print ICOH 81 s #2
Packages, FOHT=s #1, 82, & #=
as well a= the TASHORD Util .
and vouyr FPixel Print files1 |
e Lenke Software
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Pixel Print Profezsional

RERED 15K VERSION!

¥ Pixel Print Plus v3.2
¥ Create up to 20 page
documents

i % Print a8 complete Doc
R 5 headers lefts & right
(no more printer adjustments!)

¥ llses bank=switching to print

left and right columns together
¥ Print multiple Copies!
¥ [N
*
1]

eEws |letter Format or
Column Letter Format

[
E: inters must be capable
T to S8 Dots per inch

5 o 720 dots per line)

Bit image Grapnicsie

* Hufumated Frinter Customizing
¥ S5U0 diskette (or AUTO-SAVE TAFE)
*# anly 57933 ppd. ¢ORDER nOW!)>

OLIGER DISK VERS| D!

¥ Same as the HAERLCO e
Jyersion above except o
for use with the % o

Hliger Disk lnterface [

(SS0D Dizkl SR
¥ Feouires a minimum of 32K
hill B<xpansion..s €sEp the
dck RAM Cartridge hbelogw!)

# onily 57993 ppd., C¢ORDER mMOW!)>

LARKEN DI5K VERSION!

¥ Same as the HAERLCO et
versiaon zbowve exceptpes
for use with the -
LARKEN Disk Interface [orfessss
(SSDD Disk) e e
¥ PBequires @ minimum of BYE
FRN DIS5K memory expansion.

# only 50935 ppd, CORDER MOW?)

Foxel Framf

Frofessiong|
Eor CASSETTE
& MVERODRLUVE

¥ Same as HAerco
except for use
with Tapesiaa

MNOTE: Specifuy either TRPE
or MICRODRIVE: «

s
e

# PFequires 8 minimum of 32K
PRAM expansion.:« {spe the
Jckk RBAM Eartridge below!)

# only 90935 ppd, CORDER mOW!)

ik FAM CARTRIDGE [T

* d2K Uolatile Memaory .

¥ Fits into the TS-20G6H
Eartridge UCOock it e

B with the purchase
LA qu—— of the DTP above.

(SH7.835 if purchased separatiy)




