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SHBKE ]

A sheet of paper crossed my must be a faulty wire connection

desk the other day and as [ read in the computer. I solved the
it, realization of a Basic Truth problem in surprisingly few hours,
came over me. So simple! So and have |earned éven more since
obvinous we couldn’t see it! The then, so if you have any
author, of unknown origin, 1 think questions, direct them my way.
has discovered what makes
integrated circuits work. He says Joe Nol |l an
that smoke is the thing that makes
IC’'s work because every time you
let the smoke out of an IC it
stops wor king. I was
flabbergasted! Of course! Smoke
makes all electrical things work.
Renember the last time the smoke
escaped from the Lucas voltage
requlator on your car? Didn’t i€
quit working?. I sat and smiled
like an idiot as more of the truth
dawned. It'’a the wiring harness
that cavries smoke from one device
to another in your machine and
when the harness springs a |eak,
it lets the smoke out of
everything all at once and then
nothing workas. The starter motor
requires large quantities of snoke-
to operate properly, that's why
the wire going to it is so big.

There's move. Feeling very
smugy [ continued to expand my
hypotheses. Why are Lucas
electrics more I|likely to |eak
.smoke than say, Bosch? Humm. AHA!
Lucas is British. Things British
always leak! British convertible
tops leak water. British engines
leak oil. The British government
leaks defense secreta. Naturally
British electrics |eak smoke.

So, in view of aill this, do
everything you can  to keep the
smoke in your computer.

I honestly believe there is
more to the working of a computer
than the smoke in the integrated
circuits, but remember that I'm
the guy who, when I couldn’t move
my player up while playing a game,
disassembled my console to make
repairs. Logic told me that since
all the other functions of the
joystick worked that the problem




99’ @r ONLINE - AUGUST 1985 - PAGE &

THE CARE

AND
PC’S

FEEDING OF

CLEANLINESS is next to godliness. Keep the areas around
the computer free of excessive dirt, dust, moisture and
materials that obstruct air flow. Do not place books or papers
on top of monitors or disk drives as this msy interfere with
the machine's veatilation.

MAINTAIN the proper AC electrical grounding as required,
and correct any conditions that do not meet specifications.
Provide dedicated outlets, or be sure that other electrical
devices, including mouitors, heating spplicances, fluoresceat
and blinking lights, aren't plugged into the same outlet or
circuit. Ensure that all cables are free of kinks or tight bends.

MINIMIZE the accumulstion of static electricity in carpeted
areas by using properly grounded :uuc mats or aoti-static
carpet spray as required.

DON'T MOVE the disk drive while it is operating. Make.
sure it is properly grounded with an AC circuit which is free of
interference from sppliances or fluoresceat lights.

THE READ-WRITE beads in & disk drive (which read,
record or erase data 10 znd from the disk) are seasitive to dust
and dirt. They should be cleaned every two to three moaths
using special cleaning disketteg, Check ths operator's maaual
for the manufacturer's recommendations.

THE AVERAGE LIFE of a disketts is appronimately 40
hours of use. Thus, it is importaat 1o make backup copies of
working diskettes on 8 regulsr basis. Discard old diskettes.
Dog't wait until the diskstts fails end you ars 5o longer sble
1o read the {nformsatioa siored 0@ it

READ THE MANUAL for your printer and become familias
with the machine care recommendations. Pay careful attention
to the inking device - the ribbon or ribbon cartridge - as well
as (o the paper. Avoid hard-stike print sellings as much as
possible and use only the paper the manufacturer recommends.
Make sure the paper is stacked properiy and aligned correctly
behind or uander the printer o feed easily.

THE CONTRAST LEVEL on display units should be turned
down when the monitor is not in use and set only st a
comfortable viewing level while being used. Tumming the
intensity up ell the way for an extended period of time can
cause degradation i the quality of the display as well as
visible bumn marks os the phosphorcoated screen. Follow the
manufacturer's recommendations.

SYSTEM RELIABILITY is improved by leaving the
computer on during the entire normal working day. Turning
on the power activates all the components of the computer
with & suddes surge of power, and this should be dooe
sparingly. Do not enclose equipment. The ventilating
system should always face an open srea where warm air caa
freely rise. Do ot use household exteasion cords or multiple
sockets. It is advisable to use only UL approved commercial
adapters.

PORTABLE CCMPUTER owaers should remember that
although the system looks like a piece of luggage, it is still 2
delicate piece of high-precision equipment and should be
handled accordingly. Protect the system from excessive heat,
cold and moisture. You can't go wrong by packing the system
in Styrofoam to protect it against vibrations.

THIS ARTICLE APPEARED IN UNISPHERE MAGAZINE

"AND A BIT OF ADVICE. TELL YOUR BOSS TOQUIT
FOOLING AROUND WITH TP
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HWN IO RELAIR AN ELECTRONIC [NSTRNENT

STER I - APPFOA_LW THE ATLING INSTRIUMENT IN A COMEIDENT MANNER. THIS
WILL GIVE THE INSTRUMENT THE MISTRAREN JDER THAT yoU ANOK
SOMETHING AND THAT VYOU! SRE NMOT AFRATD OF IT. IT WILL ALSO
;zF/;’.ES'S ANVYONE ELSE WO HRAPPENS 70O BE LOOKWING, AND IF THE

STRUMENT SUDDEML Y STHARTS WORNING AGAIN, YOU WILL BE CREDIT:
WITH TS REFPALR. ’ ree

STEP D = WALE THE SERVICE MAIMBL AT THE TNSTRUNENT. THIS WILL MAAE IT
ASSUME THRAT VU ARE AT LEAST FAMILIAR WITH THE SHRCE OF ALL
ANOWMLEDGTEy AND STARTS THE INSTRUMENT 7O THIMIING THAT THERE 1S
EVEN THE SLIGHT POSSIBILTY THAT YOU CAN READ.

STEP T = IN A FORCEFUL AND DIRECT FANNER ; RECITE OMNS LAW OR SOMETHING

ENALLY TECINICAL = SHUNOING TO THE TNSTRIMENT. (CAUTION:
REFORE TANING THIS STEP, BE SURE TO CONSWUT A "LIABLE SOURCE
FOR THE CORRECT PROMINCIATICN OF (WS LAKW AND 0/r.'CR TECIHNICAL
WORDS. ) THIS WILL INTINIDATE THE ITNSTRUWENT AND PROVE THAT YoUu
TNDEED DO ANOW SOMETHING. [F THIS PRODUCES NO IMMEDIATE
REQCTION, PROCEED TO STEFP 4.

STEP 4 = JAR THE INSTRUMENT. THIS 7S A FROGRESSIVE PROCEEDURE, STARTING
WITH BOUNCIMG THE INSTRUMENT LIGHTLY ON THE BENCH, AND
CUNINATING WITH DROFPPING THE INSTRUWENT FRON A HEIGHT OF
THREE TO SEVEN FEET (HIGHER IF. IHE TNSTRUMENT IS PARTICULARLY
FRAGILE). CAUTION MUST BE EXERCIZED HOWEVER? ALTHOLGH THE DROP
METHOD IS A LONG=-STANDING RECOGNIZED TECNIUE OF INSTRUMENT
REPAIR, ONE MUST KE CAREFIL NOT TO MAR THE FLOOR, OR THE
CUSTODIAL STAFF WILL GET REALLY TICAED OFF AT YoU, IN WHICH
CASE YOU ARE IN RIG TROUBLE.

STEP 5 - BRANDISH A LARGE SCREWORIVER N A MEMACING PANNER. THIS WILL
BADL Y FRIGHTEN THE INSTRUMENT AND DEMONSTRATE YOUR INTIMATE
ANOWLEDGE OF THE DEADLY SHORT CIRCUIT TECHNIQUE. TAP THE
INSTRUMENT LIGHTLY WITH THE POINT OF THE SCREWORIVER FOR
SELERIL SECONDS: JUST TO LET IT ANOKH AT COAL HAPPEN IFIr
FAILS TO WISE UF AND START WORAING. ‘

IE THIS STILL FAILS TO ELICITE RESPONSE, FPROCEED TO STEP 8.

STEP & - USING THE SCRENDRIVER, PRY THE BACA OFF THE INSTRUWENT (EVEN
IF IT WAS DESIGNED TO OPEN FROW THE FRONT) AND EXPOSE THE
JNNARDS. CHOOSE A RANDVW LOCATION TNSIDE AND STICK IN A TUBE
—~ EVEN IF THE INSTRUNENT IS TOTALLY SOLID STATE. THWIS MILL
ACCOMPLISH THO THINGSE IT NILL FROVE TO THOSE STANDIMG ABOUT
MATCHING -THAT YOU ARE INDEED INTIMATELY FANILIAR NITH THE
DESIGN, AND WILL ALSO COMFUSE THE INSTRUIENT GREATLY, THEREBY

INCREASTING YOUR PSYCHOLOGICAL ADVANTAGE,

STEP 7 = MANE LOUD DISPARAGIMG REFAMKS ABOUT THE DESIGNER OF THE
INSTRUNENT, THE POOR QUALITY OF THE GMIPOMENTS), AND THE
SLIPSHOD MAMMER NITH WHICH [T WAS ASSEMBLED. USE LOTS OF
EXPLETIVES. THIS MAY SERVE TO MANE THE TNSTRUWENT FEEL
SUEETCENTLY GUILTY TO START WORNIME AGAIN, OR GET IT S0 ANGRY
AT YOU THAT IT STARTS TO WORK JUST TO SPITE Yol. BE SURE TO
NEEP A FINGER ON THE INSTRUWENT AT ALL TIMES, SO THAT IF 1T
DOES START TO WORKy, VYOU WILL GET THE CREDIT, RATHER THAN LOCA

SrLLY.

STEP 8 = IF ALl ELSE FAILS: MANE VARIOUS COAMNENTS ON HOW YOUR TIME 1S
MUCH TO VALUABLE TO WASTE ON THIS STUFID THINMG AND WALA AMAY,
HOPING TO SMEAIR OUT OF THE BUILDING BEFORE ANVYONE ELSE SPOTS

yodl.



CLEANING YOUR 99-4A INSIDIE—-QU'L
By BOB DAGGITT

The followfng article is for owners of the TI 99/4A who may want to
give  cleaning their computers a try. Recently Ed Hegdahl and 1
decided to "clean up" Ed's computer because of reoccurring lockup
problens. Vhen putting in a cartridge, the computer would not even
show it on the main menu screen, or if it did, when attempting to
choose that option, the computer would lock up.

Ve grabbed my VCR and the Group’'s video tape of Al Stump demonstra-
ting the cleaning process at the Chicago Tl-Faire. The demonstration
was great and  easy to follow as we toock Ed's computer apart and
Cleaned it. Ve deviated a little from the demo, but for the most
part followed Mr. Stump step-by-step. Thanks Al!!!

-1 have tried to "break down” our steps and make this process and the
process of replacing the power supply and keyboard relatively easy.

STEP OBE: Unhook the computer console from the power cable a;d video
" modulator and any other external accessories. .

STEP TVO: Place the computer console on its top on a flat table with
something soft under the computer to protect it from scratches. Set
it down with the keyboard closest to you.

STEP THREB: Remove all the screws on the bottom of the computer.
There should be three at the top and four at the bottom. Keep these
screws together, there will be different sized ones later on.

STEP FOUR: Remove the ON/OFF switch knob located at the lower left
of the computer by pulling it toward yourself. Now lift off the
bottom cover and with somethking (Al suggests a 1-1/2 inch paint
brush) and clean off all the dust visible.

STEP FIVE: Vith the
bottom cover off, you
should see the sams as
in Figure 1A. Also take
. note of the ON/QOFF
switch knod plate and
remember  how it is
placed.

STEP SIX: CAREFULLY
remove the two screws on
the power supply that
are marked in Figure 1A
like this >. Keep these
screws together.

(Continued On Page 3) FIGQURE 1A
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CLEANING YOUR 99/4A INSIDE QUT... (Continued From Page 2)

STEP SEVEN: The power supply should 1ift right up, then remove the
connector on the power supply that goees to the CPU (four prong white
connector). The white connector has a push-in tab to release it.

STEP EIGHT: Now unscrew the three screws marked < in Figure 1A from -
the CPU (also keeping these screws separate). Gently lift wup the
CPU until you see the Lkeyboard connector wires. Then carefully
remove the connector by gently wiggling it back and forth with an
outward pulling pressure.

STEP NIFB: Turn the CPU
over and you should see
something like Fig. 1B.
The main component to
worry about is the
cartridge port. This is
what the cartridges are
plugged in and out of.
Remove it by pulling up
gently while wiggling it
from side to side, it
should whip right out.

ﬁfémncanrnzbos
) : PORT

STEP TEE: Vith 1isopropyl FIGURE 1B
alcohol and & lint-free

cloth, clean off the

contacts that actually go into the CPU. Next

remove the caover of the cartridge port (see ‘HOOD PFOR -
FIG. 2B on how to remove it) and clean. WVith 33%;?‘@%@%%:533;

a lint-free cloth and a flat edge push the -

cloth 1into the connector, ther pour just a

little alcohol ontao the cloth, let it sit for:

a minute, then remove the cloth. Repeat this - € =
process until the dirt no lonzer accumulates
on the cloth. Do the came for the contacts
on the CPU its3elf. ' ] 1

= - 53|
STEP ELEVERN: ilow that you have everything L
leaned up, thi=z i3 a good time to replace PRSI o
the keyboard, if you want.  Four serews hold PORT
i* in, remove thoc2 23 marked in FI1G. 1& unde 151 CitaIeas 248
the old kevboard will slip rizght out, and the
n~w ane rigsht in. i'eratimes the cartridge steip halder cn the tap
of the keygnard could 2 loose. . [ hawe tnund that wivally =2 pull
will remove 1%t and under it iy usually rtape. Ramove the worn-out
tape and just stick the =trip holder bhack on. [£ you decide not to
ronplace the kayboar-. ju=t reverce tnc above =teps and pun every-

thing back tngether.

(Continuced On P )
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CLEANING YOUR 99/4A INSIDE OUT... (Continued From Page 3)

STEP TVELVE: If you are hgving trouble with your computer and you A
think it might need a cleaning and you don’'t want to go through the
easy-to-follow-steps 1 have provided, just contact me at 361-6019Q
and I will do it for you. 1 will also replace the keyboard and
power supply (it's recommended the power supply be replaced because
of the better quality ones available now) for the neager sum of $10
for the works -- 1 provide the power supply, you supply t.e keyboard.

AFTERVORD: Thanks to Ed Hegdahl who, volunteered his computer ty be
nmy first "victim", Doug Ddggitt who was the first to try this article
and then pointed out any mistakes, &ad finally thanks to Al Stump and

the Chicago Users Group who made our clean consoles possible.

(4
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CURE FOR LOCK-UP on the TI-99/4A
By DOUS THOWAS

£2222222TITATTTTITITIITBITITIIZES

The following article was taken froa the January 1984
issue of SOFTEX, an Australian User Group publication.

There is nothing sore exasperating than to have
spent time typing in data or a progras into the coaputer
when it suddenly °Locks-up®. When a cosputer really
begins to foul up you will find it alaost impossible to
load Extended Basic (this module uses aore pins than
sost) and the cosputer will “die® at any tise. The only
thing left to do is to switch off and start again.

Initially , oily build-ups, static, and various
other causes were thought to be the cause for this.
While they can and do at tises cause lock-ups, this is
not the reason for persistent probleas in this area,

Well, I'a pleased to say that there is a cure,
for what is essentially a design problea. The aain
culprit is the Module port, which is not rigidly
supported inside the cosputer, and with regular use the
contact plug moves and breaks a perfect contact, causing
lock-ups.

The aethod reported here does cure the lock-up,
as 1've had to use it on ay cosputer, which reached a
stage where it becaee alsost 1apossible to use. If your
cosputer iss under warranty, then take it back to TI to
caorrect, but if not then try the following with the
understanding that Softex P/L takes no responsibility for
any daaage caused while undertaking this. It appears
sone coaputers are sore susceptible than others, 1 guess
the sain precaution ta take is to always take out and put
new sodules in carefully, as if roughly handled then
there is a chance of sovesent being caused.

The cure can be made within a 15 sinute period,
with the only tools being required are a ssall Phillips
head screwdriver and a sharp fine pointed knife. It you
nave sose circuit board cleaner handy, then this could be
used to clean the contacts, rather than burring thes
slightly with the knife, which gives 3 better contact.
In the course of this exercise you cin see how your
cosputer was put together, although you do not uncover
the sain circuitry. Use the photographs accoapanying
this article to guide you along with the following
detailed steps.

1. Unplug your cosputer, and take it over to i
table or bench that has been covered with a blanket or
other non-scratching saterial. Place the cosputer upside
down, with the front edge (thin edge) facing you.

2. Next, find the 7 retaining screns that hold the
case together, 4 along the front and 3 isbedded at the
rear. Take a saall Phillips head screwdriver and resave
these screws, being careful not to lose thes or place

thea where they can be sixed up with others resoved
later.

Main Circuit Board

% - Screws to be removed

Disgram showing screws to be removed.

3. Gently pull the On/Off slide switch out by
pulling it toward ycu, then place this down where it will
not get lost.

4, Carefully begin lifting the bottoa of the
cosputer rase off, exposing the insides. Take careful
note where everything is situated, as this is how 1t is
to look before you put it all back together. Take note
particularly of the 4 wires running froa the power plug
to the circuit board exposed on the bottos left corner
{power supply board). Photograph No. 1 shows you what
you will find on resoving the cover, but note that the
wires gaing acrcss the silver setal shielding on the aain
circuit board should be further to the left. '

e iaad ey @ rTE

Photo 1.-View showing exposed Circuit Boards
s. Lift the wires and power socket and place on
the left side of the console. Note how the socket sits
in place.
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6. Locate the 2 screws on the right side of the
power circuit board, (see sketch) and reaove thaa,
Carefully litt up this board, noting the 2 locating pins
{plastic), and place the board to the front and left of
the aain circuit board (see phatograph Na. 2).

1. Locate the 3 screws to be resoved froa the adin
circuit board (covered in cetal shielding) fros the
sketch, and remove,

8.  Next, lift this board up, hanging an to the
shielding, carefully nating the "locating plastic pins,
and turn this up to expose the underneath as shown in
photograph No. 3. You will see a saall circuit board
with a plug attached (Module socket), which is the cause
of all your probleas.

Photo 3.-Module Socket connected to main circuit Board

9. Take hold on both sides of the circuit board and
gently pry this out of the socket going into the
shielding, After resoving this, lay the shielded board
down again approxisately in its old position.

10, Now you have the culprit in your hands, this
being shown in photograph No. 4, lying on the keyboard
circust board. The main cause of probless is bad

contacts between the circuit board and the spcket in the
#ain circuit board. These contacts should be cleaned
with the circuit board cleaner or carefully using a fine
pointed knife where the surface of the 36 contacts should
be scraped BUT only in the center and not across the
whole surface or there 1s a danger of lifting the tracks.
The idea of scraping is to burr the edge slightly so that
on reasseably better contact will be assured. Those with

Photo 4.-Module Socket on Keyboerd

11. Next, use a fine knife point with a piece of rag
wrapped around it and then rub this into the socket
attached to the circuit board. You will probadly find
the rag covered in black fros the dirt introduced by your
sodules. After cleaning this socket, you are ready to
reassesble your cosputer,

12. FReplace the socket, saking sure it is tiraly
hose and the setal guide on the other side is properly
seated.

13. Carefully refit the sain circuit board over the
locating pins, and replace the 3 screws,

14, Refit the power board similarly, being careful
that the wires underneath are not restricted.

15. Now carefully route the power cord and plug
across the aetal shielding and sake sure this is sitting
flat. Use a piece of tape if it will not stay in place.
Hake sure the wire does not restrict the peripheral
socket and does not protrude higher than necessary, as
the backing will not sit in place.

16, Fit the back cover over again, and when you have
it sitting correctly, refit the 7 screws.

17. Push the slide switch back into its proper place
over.

18. Reset your cosputer up again and switch on and
you should be rewarded with lock-up free operation again.

-

—

and then check that you have no screws or parts left N\
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Hopefully the above will be the last prables you
experience with the *lock-up®, but if it re-accurs again
after further use, then repeat the abave. 1 personally
have experienced the probles 3 tises now, the first tise
Tl repaired the cosputer, with syself carrying out the
above procedure twice since. Several sonths of heavy use
took place between these occurances, but I's beginning to
think of sending away for one of those *Widgit’s® sade by
Navirone Industries to lessen the chance of sodule
changing causing probless in the future. 1 aust aiso
eaphasize that over 3 years this has been the only
probles | have experienced with the 99/4 and 99/4A
coaputers.

Don’t be frightened to carry out the above
procedure if you do have lock-up probless, as | can
assure you it is hedven to have reliability.

Lock-ups are a fairly cosson probles experienced

with the TI-99/4A’s and we would appreciate a note of
your experiences with this.

OOOOCEEKKHHRKHHKHKKNK



- of the software, who hav

[t is now October, and Thanksgiving has
been and passed. wonder 1f we have
anything to be thankful for? Supposedly the
new trade agreement will be accepted.
Then, perhaps, we will have access to other
sources of hardware, that will be cheaper?
At .least we won't have extra charges tacked
on our U.S. purchases, such as the one |
paid recently for an AMIGA 1080 MONITOR.

No, I'm not going AMIGA. The monitor has
all that we need. if the indication is
valid, from 9640 owners, we will all go to
this monitor, due to the fact that we can
use it with composite (RCA plugs) and RGCB
ANALOG, and TTL with sound. an using it
now, to read and run any prograa that I
have. Let me tell you, it is nice to get.
what others are used to, in the TI-Monitor.
Super Steady Video, with no wave action
across the screen, as [ had, with a TV
hookup. In the future, I will have the RGB
going, with the standard TI console, with
the help of _the 9928 VDP chip, Or, how
about the Digit Systeas 0 coluan
interface. Yes we can get 80 colusns, with
all 192K Video Chip, the Yamaha 9938 chig.
that the Geneve 0 uses. To work with
our standard console. Perhaps, the
Ballmann 32k, will be the Ballmann 64k in
the console, when they find the right
decoders to do it. If the TI world Yoes.
the way [ suspect it will. There will be
us, who stay with the standard, (altered)
console, with the 64k modification in the
console, and thoss of us, who Myarc
9640, or its’ decendant?! [ sax. decendant,
due to . the statements in the Harrisburg
Fair review. We have access to all the
latest news, due to downloads from the
GEnie network. The Harrisburg PA review
indicated from the a sales rep. from
Hgarc. that theg have another computer in
the wings, to be sprung at the next Comdex
computer show. [ believe this is in Las
Vegas, at the beginning of the year?! The
Myarc D0S system is going through the
Genigsis stage, which is a fine example to
us, the end-users, being able to watch a
system develog~ before our eyes. True, it
is painful, 1if you have the direct
first-hand drama,” as have seen unfold,
via news on the GEnis, fros detractors, who
complain about it, or the actual de:olo rs

e rs
kncvledge and re arious ve
o?‘énﬁ ystes operat on;?. §u£n g: :nS'ﬁSE?
or the versions of the Word Processors,

Spreadsheets, and Art Works cosing.
MYicropendius l%xs it all out, in their
latest issus. ey don’t criticize, just
rcport.  We- have to be .hankful to be the
witnesses of {t. ~»v:re  else, in
computerland, would we ¢ able to see it.
If we look, we will se:. what no other

end-user of any other ‘:=nuter, would or
will ever ses! Perhaps yo:: dJon’t appreciate
this. Well think abou:. it! e other
computers such as Atar: 1040st, or the
T O s
rough, o (-] nt

throug of developlgnc.'that the GENEVE 964
is going through, right now.

- on the list,

Speaking of painful transitions I t
my 643 Rgdio-Electronics Alpha ygufggr‘
Toa miesatiee" 0. 2EoLs Re BRve Lt chs
ing, was nhe
out that that damned chip in the" gab}gurgg

m¥ Okimate 20 printer, needed power.
“Elimentary®, as Holas would say. I
did do most of the work on i¥. uitﬁegé}y

from Don Smythe, who kept the vigilence o
equipment 1in the right order. Me, [ did
the board drtllxng and the soldering, and
the logistics of finding sources of where
to get aylar drawings made, or chips. It
cost about 65 CDN$, but not including the
Auget socket pins or mounting box or
switches. It would have been simpler to
have a Ram Card, instead. However we
started this before all those Ram Cards
where around. [ just have a place to dump
62.2K of outgut. independent of Ram Cards
or Computer! When [ get a Ram Card, [ will
still get my computer back a little faster,
yes? Anyuaz. I _learned a lot, which is the
most iamportant?

Next thing to tackle is the RGB converter,

SEend S Tonemutahna I DISLeLEE
I s 2e i

with the TI-99/4A. s ¥ Working

The RGB converter is no longer made by TI.
Does anyone know of a colpang that does.
It is called a EVM-RGBCNV-01. Which Steve
Schaitt supplied the Agplication Report and
Schematics. His article in Ryte-Data, is
for TTL onl¥ and does not intend to aake
boards or build the ANALOG version. He
sa to ne, on tha phone, that the ANALOG
version is cheaper and easier than his TTL
version?! And, get this, the TTL loses
colors. Anybody - Interested?

Don 11 collected the Ana Rhein
article from the Chica Users -
Newsletters, on how to output pictures
throu the Formatter of TI-Writer. It is
incl with the Club circulation of this
newsletter. Snow has collected a list
of other club newsletters, into a reliable
list. Seeas the othar clubs, includin
softuware sakers, such as QS, are intereste
in receiving a monthly copy? There are 24
sose CONs, wmostly U.S. [
wa gathe so many “other®
t we have teco auch to
Maybe we cont;ibute to the
of our computers? A sort of
assistance in tha pulse of it?

If you are at all interested in the club,
the ainiauz you shculd do is get a modea.
This is a "whole new world. Our club B8S
has enough capacity to Upload and Download.
Our main Sysop is ready to make available
an¥ fairware, or public’ domain piece of
software!! Believe ae, thers are piles of
‘em. A lot, of course, is downloaded froa
the GEnie. have about 4-5 accessible
nembers of the GEnie, who contribute to our

88S. So why anguish, on your own, or wait
for -on:nly'!eotfggs. GETYNODENTNG ! °

Dave Lovering
Calgary 99%ers

o oW

\
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VHI ConnECToOors

BACKGROUND NOBSE
with the R.F. Modulator

When experiencing background noise, such as humming or buzzing,
with the R. F. Modulator, internal adjustment in the Modulator will
usually alleviate the problem. This can be accomplished by the user by

‘following the steps below and referencing the illustration below. This

procedure is to be done while all equipment is on and onperating. If
you have the old version of the TI900 Video Modulator, this procedure
does not apply.

Materials required: one small, flat, thin-bladed screwdriver

To correct the noise difficulty:

1) Turn the volume of the television all the way down, but do not
turn 1t off;

2) Select the Master Title Screen on the computer (FCTN=, if
necessary)j

3) Using the title screen color grid, fine tune the television to
the best color picture;

4) With the screwdriver, pry off the lid of the Modulator box by
1ifting under one edge of the lid neat the indentions holding it onj;

" S) Lift off the lid and turn the television volume up to half
(S50%4) 3 .

€) Insert the blade of the screwdriver into the slot of the smal!l
box labelled CVI (see fig.) and turn it slightly until the backgrounc
noise is at a minimum (should take less that 1/8th of a turn);

7) After bending the Modulator lid edge back into place, put it
back over the Hodulator box and press it firmly into place until! it
snaps.

The system is now ready for optimum usage.

InsertScredever B,Qde,

and Tusn gently.
(?Io more than B+h +um y,
:i ‘i. [:].. . hl
s §
9 Q
% ©) o
£ S 2
5 s S
y 32
S <0 =




YIDEQ MUNIT“R FUR xUUR T.I.
by Rzrh Rnhfeldt

So you want to put a Video Monitor on your T.I.
Now you know you don't need the modulator anymore at this time.

Parts that you wlll need:

1 Plug R.S. 274-00S S Pin Din or Equal

2 RCA Phono Plugs R.S. 274-339 or Equal S2e Note*

L Roll of shield wire R.S5. 278-751 or Equal

1 gave Radio Shack Part Numbers for your convenience. or use any type
want or can get,

Step-1l Cut shield wire to length you need two aqual pieces to 9o from
the computer to the monitor. A

Step-2 Solder RCA connector, one to each length of shielded wire, Do
not short connector. '

Gtep-3 Connect center conductor of. on2 piece of cable to Pin 4. This
15 Video.

Step-4 Connect center ccndurtor of other piece of cable Pina 3, this
iz sound. - ..,

Step-S Connect the shield of both cables to Pin 2. " This i3 return.

Notes
Be sure the shielded wire and connectors do not have any shorts.

. * This type of connector might vary with the type of monitor that yau
may have.

-

 VIEM CONNECTOR LOOKING FROM BACK SIDE OF CONNECTOR
i ' . VIDEO

\]
D

 SOUND
. |

CRY - ' 1 'just road in the CHICAGO USERS GROLP's newsletier the
CHICAGO TIMES,  October edition, where . the membership chairman
acologized to the group for membe~s naving to wait in line so long ta
ronew their membership ' (We should be s0 lucky.)

LAUGH ! [t's time to go now. Sut betore ! do, let me leave veu
with thne immortal words of no one in partisular, who might have said:
“lf vou miss cne mMsue Of a magazine, it will bSe the one with the
article you most wanted to read.™ (Dces not acoly to this publication.)

_"SYE"t® for now !

-y RN

COMPUTER BRIDGE (VOLUME S, NUMBER 3, MARCH 1986) PAGE 4



BUILD YOUR ONN‘DUAL CASSETTE CABLE
by Rich Renth A

__ Here is wireing for a TI Dual Cassette Cable, if you are in the
building mood again. If you want a single cassette leave out % cable.

oe
— CASSETTE CONTROL #1 -

1

$© CASSETTE CONTROL #2

N &N

U L N 3L{|‘
1

0

- Bl
1__,{) LACK

SPKR OUT FROM CASSETTE #1

RED
MIC INPUT TO CASSETTE #1

1___1‘> - RED

MIC INPUT TO CASSETTE #2

L 2 RED = RS 274-287 MINI PLUG
3. BLACK - RS 274-287 MINE PLUG
2 BLACK - RS 274-289 3/32 SUBMINI PLUG
1 9PIN FEMALE RS 276-1538 D TYPE

1 HOOD RS 276-1539 :

1 MINKJTURE WITH SPIRAL WRAP SHIELD RS-278-752

W o o ok ok COLOR BLEND # % & % # &

If you want pastel colors in your prograds, make every other dot in
your CHAR a one or a zero and then call the background color to be
“white (16). The program below will change the cyan color to a pastel
“shade v

90 CALL SCREEN(16) 1
100 CALL COLOR(1,8516) ' '
110 CALL CHAR (32, "SSAASSAASSAASSAAN)
120 CALL CLEAR

130 GOTO 130 ,

Try also 14, 12, 10, and 2 as the stcond number in line 100 for othe.
colors. John Johnson, (Cedar Valey 99’ ars Users Group)

COMPUTER BRIDGE (VOLUME S, NUMBER S, MAY 1934) PAGE 3



GREEN MONITOR BLUES
COLOUR KILLER FOR THE TI-99/4A

ﬁY PAUL LANOIE / RICHARD BAILEY NH99ER USER GROUP

Announcing the COLOUR KILLER FOR THE T1-99/4A, a hardware
modification for the console, that will let you select colour or,
black and white ocutput from the TI-99/4A.

This modification adds a capacitor and a switch to your console,
(cheap and easy). One switch position yields a normal colour
output from your console, the other yields an ocutput that has no
colour., Connect the console to a colour T.V. with the switch with
the switch in this position and you will see a black and white
picture. Connect to a mwmonochrome monitor and you will see the
picture that I've been " atter all alongl a nice display with
difterent levels of brightness representing the range-of colours.

And best of all, you still have the sharpness and resclution
available from a monitor in display text.

A technical explaination. First let me say that both Bailey and I
consider the workings o¢ a television to be in the realm of
'ma?tc'. However some very persistent research has led to the
following conclusion. The Video Display Processor in the concole
puts out what is called a "composite video® signal to your monitor,
or your R.F. modulator i¥ your are using a T.V. This signal, when
in colour, contains what is called the "colour burst®. When the
signal is black and white the "colour burst® is not present, So
then the object of the hardware modification is to get rid of the
colour burst portion of the “Composite Video®” signal.

Now pick up your Radio Shack electronics data book (RS#62-2040),
and you will $ind out that the colour burst portion of “Composite
Video® is a signal with a frequency of 3.379343 MHZ. Go to the
schematic of¢ the TI-99/4A and see that the cutput of the VDP
(9918A) is on pin 36. Connected to pin 36 is an item called L202.
This is an induction coil, often called a choke. Uhat you do is
add a 100 PF capacitor in paralle] with this choke. The result is
a tuned circuit that will kill the 3.379343 MHZ partion of the
video signal. Put a switch on the back of you console in series
with the added capacitor, and you will now have a switrch selectadble
*Colour Burst Filter®. :

The sketches for this change are shown here, the schematic on the
left and the pictorial of the right-rear corner of the mair circuit
board on the right. By the way, the cost of this modification is
about 70 cents for the capacitor (Radio Shack 272-132), plus $1.69
for the switch (Radio Shack 273-132 or 273-613).

&/C/D/é'/.) .é;u,(- @/I/IZUA Uﬁ(
5(:;3/ . /93¢



JOYSTICK/ALPHA LOCK KEY FIX

This project has appeared in numercus ‘ :

'ew letters and publications. By adding ‘ r". 470 7f ’
ditde the ALPHA LOCK key will no ‘ ns : BATRIX
'ger interfere with the joystick UP . LINE

:ction. I read a newsletter article 9901 ‘ :

@ one person complained that his 4
PHA LOCK key didn’t function pro erl ALPHA
ter the modification but he mzstphav: PIN 470 Locx
de an error in installation. I have ~20 4 6

Jified two consoles; one on the H#
'yb:ard and the other on the main board -\‘ &m
d both work perfectly. i

Datr P ctly. It is very easy AD® THIS Dicog PLUS

Improved Video

by, Bob Lawson

In my travels through the Texas Instruments Manuals,
specifically the TMS~9916,20,29 Manual, ] read,°The Yoad resistor
CRL, pin 38 to ground) defines the sharpness of the edges on the
video signals. A lower resistor value glives faster ¢all times and
& sharper plcture.® Hnmm! I don’t remember any 338 ohm
resistors.

Well, I pulled out the °TI Console and Peripheral Manual, -
and sure enough, R212 pin 348 to ground was Sé8 ohms per the

schematic. The next step was to check out a console, and well you
Quessed it, R212 was 3540 ohms, not 330 ohms as recommended Iin the
T1 Manual! '

Next step was to try some different value resistors, 330
ohms seems to be about the best common value resistor to use.
1 wonder why T1 chose to use S0 ohms. ! did find one old TI
Manual which recommended 390 ohms (1979)>, but they’re sometimes
hard to find in 1/4 watt. This 30 cent change gives about a 40%,
that’s right, I said 40% improvement in the picture. The
improvement is so good, you’ll wonder where the WHITE SHADOWS

WENT .
ITOR'S WOTE: Same of you asy became confused by
the designation ®* R212 pis 326 to grownd®, in the

sscond paragraph sbove.
There sre alvays differences between the hardwre
you are using and the schamatics

that you sre referencing. Bob is .
giving you the most camonly used = =

console layout in the drawing to .
the right. If your conscle does

not msteh, follow the pin 36 from

the VDP chip, through devices

called inductors to the resistor

:mé om :::i'“fo" o 0 =
This“T3 the VDP
LORD RESISTIOR

J.F.¥, (vest Penn 99°ers) =
e

Chanse Fron 560 to 339

I

Il

.

[100

(L]

H
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TOMY CONTROLLERS

by JAMES P, DONOVAN .
BLUEGRASS 99 COMPUTER SOCIETY, INC.

The Tomy Tutor computer was discontinued several
years ago. Fortunately this computer used the
9900 microprocessor and was based on Tl Extended
BASIC. Although not totally compatible, the two
systems are very similar. Recently the Zayre
stores in Louisville, KY have started selling the
Tomy computer, modules, and the Joy Controllers.
The modules will not work with the TI directly!

I purchased a set of Joy Controllers for $4.99 at
layre, and thay are very similar to TI in wiring,
These controllers use the control disk operated by
your thumb, similar to the Intellivision Games
controllers. A male and a female DB-9 connector,
and seven small pieces of wire are all that is
necessary to convert the Tomy controllers to TI.
The wiring is as follows:

MALE R FEMALE
276-1537 276-1538

TOMY TI

The Tomy controllers have two fire buttons, SL and
SR, on each controller, I wired the unit so both
fire buttens on each controller operate. The
controllers actually use snap switches and, like
the TI, aliso have efght positions., The Tomy
J controllers have a more sensitive feel than .
controllers, and [ think they provide a . 4
replacement for the TI, once one gets accustomec
to the thumd control.

7 : ;
£ 08323 93N> =t “ ¢
v d Yeyw k] % X 2 2 § 3
I L\i? fj & d§s:d
[-— Y
¥§3ad
) o ¥ @
H gy & o o N -
i Y e ] e
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ey ¥z
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the following article is from the Airport area computer club. Coraopolis,

Fenngsylvania

JRAKBALL FOA THE TI: I was wandering through the local HILLS store when ,mﬁ
I Ffound that they had ATARI trakballs For under $10.00. Not being able
to pass up a bargain, I bought one to sae how well it would work with
the TI. The stores may not have any left by now, but I thought I would
pass along what I Found out

-I got tha trakball controller home and plugged it inte my adapter Ffor
ATARI type joysticks and Ffound that it did nmot work. Not willing tn
give up without a Fight, I removed the screws on the bottom of the
controller und carefully pried the case spart. There are two pasts in
the bottom of the case that Fit into the top half that make gectting the
case apart a little difficult, but not impossible. I was very impressed
with the construction of the controller internals. It uses two slotted
wheels with optical sensors to determine direction, ona for up-down, and
one for left-right, There wers also several integrated circuits,
resistors, and capicitors on a printed circuit boasrd. Seeing. all these
components, I knew why the thing didn't work - the TI does not supply
the power to make it run. One call to a friend with an ATARI type game
and I learned that the controller should be supplied with S volts.
Since I had a spare 9 volt OC calculator supply around the house, I
dacided to use that. After a trip to buy & § volt regulator (7805), 220
mfd capacitor, a miniature jack, and = couple of diodes (1N4001), I
built the follawing circuit:

v
' vor /ﬁ#ﬂ%——»

“3‘: /‘ iT11]  Ciren® Boerd

Flock wive D
I installed the jack in the lower part of the case snd wirad the
components dirsctly to |{t, The power wire is the orange wire in the

joystick cable. I soldersd the ground wire to the black wire at ona of
the fire buttons. ’

As for the usefullness of this controller; I found it works well with
ATARI's CENTIPEDE, and I had some success with MOONSWEEPER. DOon't aven
consider using it with a game that froezes up if a diagonal is chosan,
such as PARSEC. The results are that .you will surely lose a ship. One
last thing, the controller has a switch marked TRAKBALL/JOYSTICK. Use
it in the JOYSTICK position, as the instructions indicate for using it
with mast of the ATARI games. '
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8ILL GRONOS ?

We received a letter ¢rom Bill In
Spain... specifically on a bus ride
over (obviocusly) poor terrain to
Madrid. Sounds 1like our article is
delayed to next issue. His duties are
demanding 16 hours a day to problem
shoot some equipment problems.

I suﬁpoto that, with the time lag
Overseas means we'll see some more

qreat material, later., ¢

Hold tight, he hasn't disappeared.

INCENTIVE PRODUCT DRAW

(outright bribery time)

During the next 9g days, until
November 2ist, aftter the Chicaqo Users
Group TI FAIRE, we are conducting a
subscriber "incentive® promotion:

The product give avway {is open to
all TI 99/4A owners - two classes of -
prizes will be offered. For entrants
who send in their name and address on a
postcard marked "99/4A INCENTIVE®, we
will be iving away the following -
products: your choice of-

- by Mark G. Webb ,
Atari to TI-99/4a Joy-stick Conversion l. Navarone "Widget® Cartridae

Here i3 8 way to use that 01d Joystick thut has been under foot since  2-
your Atari game system was supereeded by yeur TI.

Cut the cable as close to ths
plug as possible to keep as
much length as possibdle.

Expander
StarShip
Not-Polyoptics (cassette Basic)

3. Night Mission by Millers
Graphics (cassette Extended
Basic)

4. Microsurgeon (TI module)

For subscribers to R/D COMPUTING
the draw will include veur choice
oés
1. Extended Basic I plus (high
resolution module)

2. 32k Memory Expansion unit
3. ' GPL- Assembler Package with
INTERN and GPL Linker (32K /disk)
4. HMiniMemory Programming Module

Trim back the outer insulation S. Super Clock Support, INTERM
Y 10 ¢ of eninch. Thentrim
beck the insulstionon esch wire 6. Litetime subscription w/ disk

book and Basic Compiler (disk)

Pegasus by

- Tinthe wire tips and solder in

316 of aninch.

It {3 not necessary to apen the
the follewing manner: Joystick to complets the process
Whiteto pin 3  Black to pin 7 but if you do these are the wirs
Orange to pin 4 Blusto pin 8 connections on the dboard insids.
Greentopin S Brown to pin 9 12

to R/D COMPUTING.

Something for evervone! No
purchase is required to enter the
draw. Send n your name and
address on a postcard, stating
your choice o+ product. The draw
is open to all TI 99/4A owners,
subscribers and users groups.

REMEMBER, our promotional draw
closes November 23th, 1986.
Vinners names will be published
in the December 1906 issue.
Please pass the word along to

your friends QUPr user group and
any other 99'03;0900 @ P -

DO IT TODAY!



"BURGLAR ALARM

.

The program listed allows vyou to use your spare T! consocle as a burglar
alarm with very little investment except for a bit of time. .

The actual program is very simple and can be modified to suit your own )
particular needs. This particular version has a lot of statements that allow -
you to see what is going on in the program~while running a demenstration,
however they can be removed quite easily with no effect on the operation of ti
program. Just a few cautions though. Understand the program first before makis
any drastic changes. The other precaution is not to use your perimeter loop or
the same joystick "direction" as the entry keyswitch.(eg. if you use the UF
position for the keyswitch do not use this direction for the perimater loop
even if it is opposite joysticks) The program is set to use the UP position o
Jjoystick 2 for the entry keyswitch and the DOWN pasition of Jjoystick 1 for th
perimeter loop. It is also possible to use the other joystick directions(with
appropiate program mods)- to have more than one lcop. Remember, this program
will run as a standalone routine but is intended to be modified or totally
reawritten by yourself to suit your particular job. The intentiaon of this
program was to be as simple as possible and not require any peripherals or
modules. Most of us have a second console 8o here is a good use for it other
.than a paper weight, '

To set up the alarm you will need the following:

1. Tl console

2. Normally open magnetic or pushbutton switches for each door on the
perimeter loop. (Radio Shack #49-49S ar #49-497) With changes to the progranm
(using the fire buttons and other positions)you may add other protection loop:
but you must insure that you have one switch per loop when using the normally
Closed switches. You may use as many switches of the normally open version on
the loop as you wish. .

S. Entry keyswitch (Radio Shack #49-513) or a hidden SPST .toggle switch.

4. An audio amplifier and speaker(s) (Your sterec amplifier will work ju: _
fine but the alarm will only be sounded in the house) ﬁ%

S. A cable to hook the audio ocut port from the console to the amp. (If you

have a monitor cable these will work fine. Some are available for the TI from
Super Valu stores for $10.9%)

6. Joystick connector (Radio Shack #274~1338)

7. Hook=up wire

4 To run a simple demonstration of the program you will need two joysticks
and your TV or monitor. .

First, you may want to set the delay variables in lines 150 and 160. Lint
150 is the exit delay variable. This allows you time to leave the house after
you turn on the keyswitch. If you mount the keyswitch outdoors, then set this
variable to 1. )

The variable in line 140 sets the entry delay. This one allows you time
enter your home and disarm the system with the keyswitch before the alarm
sounds. Remember to set this one on the fast side because it also delays in t
- avent of a break-=in.

When you type RUN, the words “PLEASE REMOVE ALPHA LOCK" and "PRESS ’C" T
CONTINUE"” appear. Follaow the instructions and next comes “PERIMETER CHECK
(Y/N)?"., 1f you press "Y" the program jumps to line 700 and checks Joystick 1
for any openings in the protection loop. If an opening is found(such as Ji in
the center position)the program sounds a warning and tells you too check and
remedy the situation. Do this by moving J1 to the down position and holding i
there. Now push the "R" key and the program goes back to line 310 and sounds
the OK chime. :

The word "UNARMED" appears and tells you that the system is now ready fo
input from the keyswitch. When you turn the keyswitch on(by holding J2 in the
UP position and J1 in the DOWN position)the program goes to the exit delay -
loop. This loop allows you to leave your home without triggering the systam. '
Once this times out the program begins looping and checking each of the
Joysticks for a change in state. ' . :



220 DISPLAY AT(2,2):"TI LIVE PEN LDAD PROGRAN®

230 DISPLAY AT(S,4):"LOAD DRIVE:®

240 DISPLAY AT(7,5):"one"”

250 DISPLAY AT(9,5):°THD"

260 DISPLAY AT(11,5): THREE®

270 FOR D=1 T0 3

200 CALL JOYST(1,X,Y):: IF X< OR YC)0 THEW DR=1 :: GOTO 400
290 NEXT D

300 DISPLAY AT(7,5):"ONE®

310 DISPLAY AT(9,3):"tuo®

320 FOR D=1 TO &

330 CALL JOYST(1,X,¥):: IF XCX0 OR Y()O THEN DR=2 :: BOTO 400
340 NEXT D

350 DISPLAY AT(9,5):°THD®

360 DISPLAY AT{11,5):"three"

370 FOR D=1 T0 4

380 CALL JOYST(1,X,Y)es IF X(X0 OR Y()0 THEN DR=3 :: GOTO 400
390 NEXT D :: GGTD 240

400 GOSUB 1150

410 OPEN #1:°DSK"LSTRS$(DR)&".*, INPUT ,RELATIVE, INTERNAL

420 INPUT #1:08,3,3,K

430 DISPLAY AT(4,1):°NANE: "RAS :: DISPLAY AT(4,19):"AVAL:";
440 DISPLAY AT(S,1):RPTS$("-*,28)

450 FOR RD=1 10 100

460 INPUT 81:P6S(RD),A,J,K

470 IF LEN(PGS(RD)}=0 THEN 560

480 IF RD)19 THEN DY=12 :: DX=RD-14 ELSE DX=RD+5 :: DY=1
490 DISPLAY AT{(DX,DY):PGS(RD)

500 FOR C=1 TO LEN(PE3{RD))

310 S56$=CHR$ (ASC (SEGS(PES(RD),C,1))+32)

520 IF ASCISE$)(97 OR ASC(SE$))>122 THEN SG$=SEGS (PGS (RD),C,1)
530 CP$(RD)=CP$ (RD)&S6$

540 NEXT C
530 NEXT RD
560 CLOSE 1
570 FOR D=6 TO 24 :: DISPLAY AT(D,23):® :: NEXT D
380 P=1 :2 V=b :: W=1
590 DISPLAY AT(V,M)SIZE(10):CP$(P)
600 DISPLAY AT(7,25):°up°®
610 DISPLAY AT(9,25):"DONN®

620 DISP1AY AT(11,25):"LEFT*

630 paski’Y 8T(13,25): "REHT®

640 DISPLAY AT(15,25): "RUN"

630 FOR D=1 T0 3 :: CALL JOYST(1,X,Y):: IF X<)0 OR Y()0 THEN C=1 :: 60TD 850

660 NEXT D

¢
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670 DISPLAY AT(7,25):°UP® :: DISPLAY AT(9,25):"down®

680 FOR D=1 T0 4

690 CALL JOYST{1,X,¥):: IF XCX0 OR Y()0 THEW C=2 :: 60TO 850
700 NEXT D

710 DISPLAY AT(9,25):°DOWN® :: DISPLAY AT(11,25):"left’

720 FOR D=1 TO &

730 CALL JOYST{1,X,¥)s: IF XC)0 OR Y()O THEN C=3 :: GOTO 850
740 NEXT D

750 DISPLAY AT(11,25):°LEFT® :: DISPLAY AT(13,25):"rght”

760 FOR D=1 TO 4

770 CALL JOYST{1,X,Y)z: IF XC)0 OR Y()0 THEN C=4 :: 60TO 850
780 NEXT D

790 DISPLAY AT(13,25):°R6HT® :: DISPLAY AT(15,25): run®

800 FOR D=1 10 4

810 CALL JOYST(1,X,Y)s: IF XC)0 OR ¥<)0 THEN C=5 :: 60TO 850

820 NEXT D :
830 DISPLAY AT(7,25):"up"® :: DISPLAY AT(15,23): "RIN®
840 GOTO 650

850 OM C 60TD 840,920,970,1030,1090

860 IF V=5 THEN 650

870 DISPLAY AT(V,M)SIZE(10):PGS(P) .
880 DISPLAY AT(7,25):"up’

890 P=P-1 :: V=V-1

900 DISPLAY AT(V,W)SIZE(10):CPS(P)

910 6070 630

920 IF V=24 OR P=RD-1 THEN DISPLAY AT(9,25):"DOWN® :: DISPLAY AT(7,25):"up® :: 6
070 650 :
930 DISPLAY AT{V,W)SIZE(10):PGS(P)

940 DISPLAY AT(9,25):°BOWN® :: DISPLAY AT(7,25):"up®

950 P=P+f :: V=V+i

960 6070 900

970 IF ¥=1 THEN DISPLAY AT(§1,25):°LEFT® s DISPLAY AT(7,25):"up® :: 6OTO 450
980 DISPLAY AT(V,N)SIIE(10):PES(P)

990 ¥=1 :: P=P-19

1000 DISPLAY AT(V,M)SI2E(10):CPS(P)

1010 DISPLAY AT(11,25):°LEFT® :2 DISPLAY AT(7,25): up®

1020 6010 650

1030 IF RD-1¢=19 OR W=12 OR P+19)RD-1 THEN DISPLAY AT(13,25):°RGHT® :: DISPLAY A
T47,25):"up® :: 6070 630

1040 DISPLAY AT(V,M}SIZE(10):PGS(P)

1030 W=12 :: P=P+19

1050 DISPLAY AT(V,M)SITE(10):CP${(P)

1070 DISPLAY AT(13,25):"REHT" :: DISPLAY AT(7,25):"up®

1080 GOTO 450

1090 ' RUN ROUTINE , (

PABE: S



MEETING MIWUTES :

The June seeting: A swap seet was held and was not too successful due
to the poor turn-out and lack of iteas to be sold. However some business
was transacted and a raffle was held. The prize was a "Green-Screen®
mmmmmmmmmmmMMmMmmmnmno
the August seeting, saybe we’ll have sose sore.

The attendance at the July seeting was not as good and therefore no
“club business occured. A Lite-Pen load progam was demonstrated by Edgar
Lecuyer fros 7:30 to 8:00. Due to the lack of a prize, a raffle was not
held.

- Reported by Edgar Lecuyer

A LITE-PEN LOAD PROGRAN
The following progras provides another aplication for the Lite-Pen
created by the San Fransico 99°ers. To build the pen follow the diagras in
the May Issue. (See Mike Bates if you need a copy) The program is in
Extended Basic and requires 32K.

p.S. 1 still have sose FREE photocells if anybody wants one. (Edgar)

10 DIN PE$(100),CP$(100):: GOTO 130

20 CALL COLOR :: CALL CLEAR :: CALL JOYST :: CALL INIT &2 CALL PEEX :3 CALL LﬂAb

s+ CALL SCREEN $3 CALL CHAR :: CALL CHARPAT :: CALL HCHAR
30 A,C,X,Y,0, 0R, J,K,RD, DX, 0Y,P,V,¥,PP,0,R, A4, E=0

10 A8, SES, 18,X85%°

50 'ap- }

50 ! LITE-PEN-LOADER

70 ' FOR LITE-PEN MADE BY

80 ' SAN-FRANCISCO 99ERS

90 ' PROGRAM BY:

100 ! EDGAR C. LECUYER

110 ' CLUBS9-ATTLEBRD, MA.

120 ¢ 5/21/87

130 CALL CLEAR

140 CALL SCREEN(2)

150 FOR C=65 T0 90

150 CALL CHARPAT(C,K$):2 CALL CHAR(C+32,19).

170 NEIT € .

180 FOR C=2 T0 8 £2 CALL COLORIC,8,2)ss CALL COLOR(CH4,2, 1802 MEIT C
190 CALL CHAR(128, *FFFFFFFFFFFFFFFF*)

200 CALL COLOR(13,15,18)

210 CALL CHAR(136,°20242424024202024° )22 CALL COLOR(14,8,2)

PAGEs 3
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1100 60SUD 1150
o~ 1110 DISPLAY AT{12,1):°NGH LOADING: *;PE$(P)
. 1120 CALL INIT 33 CALL PEEK(-31952,PP,Q):: CALL PEEK(PPo+-65534,PP,0):: RepP
§+0-65534 12 1$3°DSK*LSTRS(DR)&®. *4PES(P)ss CALL LOAD(R,LEN(IS))
1130 FOR AA=1 TD LENIS):: CALL LOAD(R#AA,ASC(SEGS (18, AR,1))):: NEXT AA :: CALL
LOAD (R#AA,0)z2 6OTO 1220
1140 * CLEAR SCREEN
1150 CALL HCHAR(3,1,128,32)
1160 FOR Es3 T0 24
1170 CALL HCHAR(E,1,128,32)
1180 CALL HCHAR(E,1,32,32)
1190 NEXT €
1200 RETURN
1210 3P
1220 RUN *DSKX. XXXXXEEXXK®



WIDGET_MODULE_BRACE
By C.B. Doan

If you are fed up with your modules flopping around and possibly losing
contact with the connectors, then here is a cure that I came up with.
All it takes is a piece of plexiglas .10" thick 4 1/4" wide by 8" long.
Cut four pieces, one inch wide, off one and of the stock. At that time
you should file or sand the edges to make a flat surface where it will
be attached to the remaining piece. The remaining piece should be 4
1/4" X 3 1/4". When assembling my brace I cut four 1/2" deep slots in
a scrap piece of 1 X 4 leaving 7/8" between them. The four 1" X 4 1/4"
pieces were then placed in the slots and the top piece clamped to them.
With everything in place and accurately positioned, flow the adhesive
(methyl chloride) down the edge of each joint and it will be pulled
into the joining area by capillary action. Allow the project to remain
clamped overnite to insure a strong bond. I have usad mine now for
several months and experienced any problems with floppy modules. One
side benifite is that it forms a handy table to lay disks on when
backing up programs.




This is a reprint of an article fram the C.C.99'ER, Feb. 1986, by JIM BURES.

TICTAC~T0B with LIGHT-FPEN
el BT ot e for L pene
ams that utilizé the pen, I Yectaea to Y

decided to
‘pui d one for tha novelty of lt, but I had to

write a small for it I found all the
parts at a RAD%regﬁncxi the part numbers
are listed in this article, Because of several
differences in the tice I reviewed

only a basiec understanding of electron1c§

constructed ect on an
breadboard, so tggo g be made.

After several tries tha
g0. sensitive to the'sllg gggt ray of ??g

Eram anyuhere set t off
g@ txaéﬁgggg mUy'agnnll
hole in the end and some del g loops ighgha

program solved the problem.
pregram. It is in Extended Basic only becauseg
I\ﬁmuaitctsesg ﬂxm, 4 and

Lines 138 to 3 gam= boar
defines charact@z@. Linea 36p to 550 are the

meat of the program. Line 43¢ checks to see
if the lightﬁpen has been sat off b{ea light
source (in this grogram it is a whi co ored
sprnxt Thexes h? rqx?m
d ne whi ; t lg

rea ete
wﬁné 20" ste whb GIRB. T 1 Tabve ™
- that to JIM
(Ed° nota Tﬁer@ is a basic version of this

cesxmﬁu
gnngd 1 oma 'm{Tq'ggipun
t: s one. Them@ 1 he

thar am that
es a double se% of s?éht»p@ns grog;amimg
tween two players on one screen,)

§Og Rgﬁ : ?E@@Tﬁc@T@E -3
&SR 8 LIGHT=-PEN DEMD @

120 RE® 8 BY JIM BURES 8

130 F=} g Z=j

140 DIM A(P,2)

130 CaLL @@LQR@SQSQQEBﬂl caLl €8

LOR(S, 312,89

ﬁé@ BC1,1)=36 g8 ACL,2)=14 sg A(
ﬁ»@aé g8 A¢2 2»-&@@ 88 A(3y1)e

ﬂé 80 R(I;2)=184
1760 AC4,3)=80 ss A(R,2)=36 ss A(
S:1)=B0 se ﬁcggzbag@é 88 Aldyi)=
80 58 A(G,2)2188
180 A(7,1)=148 ss A(T,29=16 s8 A
(B, 8)=144 33 A(B, V=104 23 AP, 1
=144 53 A(P,Di=

200 CALL, @@L@ﬁ@ﬁ@@ﬁggig

210 CALL CLEAR

220 S18="80402010080402010102040
81020408001020408102040808040201
008040204 =

230 CALL CHAR

f%@@ CaLL Hﬂﬁ%ﬁ?yﬁﬂb

9 B83%="FFB0B080808080808080808

OB0B0BOFFFF010103010101016101030
10:0803FF®

- 260 GALL CHAR(1060,828)

270 CALL DELSPRITE(ALLS

SCHRMATIC and PARTS LIST

TII414 Phototran R.S.# 276-145

An

- 9.01 mF_capacitor RIS # 273-147>
- OF m\m, Diode :“¥

contact switch
or 1IN34a

Acquire a large felt tip pen to use as
a housing for the above aparatus. An old
joystick cable will make a perfect cable
with the femmle 9-PIN D TYPE connector,
vhich will make assembly easier, faster,
and definitly more economical.
(** WP99 UG assumes no responsibility for

any damage you may do to your console

attempting to instail this feature **)

280 CALL CHARC104,731010101010101
080%)

290 CALL VCHAR(L,20,1068,24)

366 CalLL VCH@R(&;!03104,"4\

3(0 CALL CHAR(10T, “FFOO%)

320 CALlL HCHAR(B,1,105,32)

330 CALL HCHAR(14,1,108,32)

340 @Ic="FFEFEFFFFFFFFFFFFFFFFFF
FrREFFFFFrFFFFFFFFFFFFFFFFFFFFFFFF
FFFEFFFFFE®

330 CALL CHAR(108,838)

340 Zez+g

370 IF F<=0 THEM S«94 ELSE Ss100
380 FOR I=i TO &

390 ReM(i,1388 ORI, 2)

400 IP A(E,1)=0 THEN 470

410 CALL BPRITE(®31,108,16,R,C)
420 FOR D=% T8 &

430 CALL JOVBT(i,8,V?

440 IF X THEN 490

438 NEXT D

460 CALL DELSPRITE(H1)

470 NEXT I

480 GBTO I70

420 CALL DELSPRITE(®1)ss CALL SO
UND (300,990, 1) 88 CALL SOUND(SO0,4
0000, 389

300 FOR Dei 7O & oe¢ NEXT D

316 CALL BPRITE(®#2,8,3,R,C)

8320 O=0+4 ge IP Q=? THEN 520
330 Atl,33=0 s ACL,2)=0

840 FPea=F ggs GOTO Jé0

330 GOTO 3350
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Vave: LIGHTPEM

ALRRRARARARRRR

Description: Tbis file shovs how to build a lov cost
lightpen and even bas an IB program for it!

99/4A- LIGHT PEM

b}

At one tise I felt that a light pen for the 4A vas
1) not possidble on the TI and 2) even if It vas possible.
it vould be overpriced. Well I vas vrong on both counts.

Toru the belp a local ‘backer'. wve nov have a
vorking 1ight pen, This pen {s very ‘simple’ botd in
parts and constuction. So lets get started.

rigat dicection vith CALL JOYST), with pen 62 solder it
to pins 62 and 05 (CALL JOTST left directfoni. 1f you
have not figured it out yet. you can add up to four sore
pens using the other moves of the joystick routine. Wrap
tape around the plug to protect the wiring.

Nov if you have not yet converted the Included
program get with {t. so you can test your nev i1ight pens.
As you can tell the progras name is *DOT® and Jyou just
touch the dots on the screen with the pen. Depending
upon your TV/moniter, you may need to adjust the
contrast/brightness,

One more thing before you get too busy with the pens
I bave to jive credit to Edwin HcFall of Aberdeen. Wash,
Thru his work this Is possidle. Hopefuly be will be
joining us here soon, If you bave any questions direct
thea to me: Garry Noe} ID# 75166.324

sépiembcr, 1987

March 1987

madarea 99 nows

Call Say

wh. 5, no. 7, page S

CONSTRUCTION
TazzzsEEEEes JOTSTICX PORT PINOU?
First off you vill need the followings
ONE- 9 pin D-plug (joystick plug) V12345
T#0- lenqths (your ghoice) of 2 conductor vire \6789/
T80~ CDS pbotocells —
TV0~ junk Flair pen v/cap ' o
(or anytbing big enough to bold tbe CDS cells PIN USB
SIRETARTRTASERELROICATTESERS
: Nov that you bhave the above, lets get to tbe fun 1 NOT USED ’
 part. First off gut the pens out and cut off the end 2 COMMON LINB JOTST 82
that tbe tip wvas in. and then punch out tbe end of the v
cap. Feed the vire thru tbe bottom of the pen out the 4 FIRE N
tip. Solder the the two vires to the leads of the CDS S LEFT ’
cell, and place tbe cell into the cap and put it on the 6 WOT USED
old pen Dbody. Tape the wuire around the pen to help 7 COHNON LIUE JOYST 8)
prevent it fros pulling out by accideat. 8 DOWN
: 9 RIGHT
Grab the D-plug and bard vire the leads (pin layout = TEmETETE————nee———y
ts below) for pen ¢1 to pin 47 and 49 (this vould be the
189 ! ! 390 CALL CLEAR :3 CALL SCREE 8 u& .h"”"’ g en ﬂm DIEFICULTT® 33 DISPLAY AT(1
110 ! ! #2) 0.1) :*EASTsLAKGE DOTS. HAR[=
120 1 0000 300 040 | 310 FCR I=1 70 i0 ss CALL CO O CONTINUE. p ph‘pb pb'ph'p =SHALL.®
130t 000 0 0 I LOR(X,S-118(D)8).1)ss NEXT I  h‘'ph°pb'ph'pd*® S10 CALL HCHAR(12.9.11Zi:2 C
91 ¢ 00 9 9 ! 320 RANDONIZR 410 CALL JOYST(1.X.T)ss IP X ALL HCHAR(12.19.164) .
15! o 00 0 O ! 330 £0R I=0 T0 2 ()9 OR YOS THEN 480 520 CALL COLOR(11,16.16.19.2
1691 9 040 9 0 I 340 CALL CHAR(96+88X,°3C7EFF 420 FOR C=1 70 3 2)
171 9 00 0 0 ! FEEEEE/EXC") 430 CALL COLOR(9.7-42(C=1)-8 539 FOR Isl TO 10
180 1 W0 %90 & ! 350 CALL COLOR(9+I.1.1) £(Cs2).1) 40 CALL JOYST(1.X.D:e IE X
199 ¢ ! 360 NEIT I 449 CALL, COLOR(10.7-44(C=2)- =4 THEW CALL MAGNIET(2):: GO
289! 1 J7e e © 'hp‘by ‘hp  88(Cs).D) 10 610
210 REM by: Eduin Mcfall : 'hp‘bp bp* p'h * 450 CALL COLGR(11,7-44(C=3)- 550 MEI? |
220 REM 2045 U, 6tb l M) M ercan.) 60 CALL COLOR(11.2.2.10.18.
236 REM ABERDEEM TA. 380 PRINT ° hp' b bpt 468 WETT C 16i
240 REM 98520 d p'd  hp* b bp* 470 GOTO 410 S70 FOR I=] 10 19
250 REM TI 99/4A VER. 1.1 b p'h  hp* *  p*h* 460 CALL SOUND(100.440.8)s: 580 CALL JOYST(I.I.Mss IF X
260 REM REQUIRES LIGHTPEN p'he CALL CLEAR :: SC=0 =4 THEN CALL MAGHIEY(1):: GO
270 REM AND EITEMDED BASIC 390 PRINY ° 'up'bp ~ 'bp 490 DISPLAY AT(12,9):°EASY 10 618
280 REM D11 HARD® ‘ $96 NEET 1
299 REM 400 PRINY ¢ s"hp‘bp'hp'hp'h S99 DISPLAY AT(18.7)5"SELECT 609 GOTO 520



REM IXXXXLZXXXLEXLLXTLRNEE 310 PRINT

2 REM- 3CONSOLE BASIC or XBX 320 InNP T ”"ssTIHE

3 REM .3xJOYSTICK PORT HOME <. 330 PRI 7

4 REM  *SECURITY PROGRAM = 340 PR!I? "Press space bar vhen you a&ve
(™ REM $BARE BONES ONMLY! * 380 PRI T "ready to loave, >

6 REM IXZXITXLLXXXLLRXLLLLE . 3680 CALI KEY(O,KEY,STATUS)

10 CALL CLEAR 370 IF | EY=32 THEN 330

20 As="HOME SECURITY SYSTEM*® 280 GOTI! 380

30 FOR Tel TO LENCAS) 390 TIME=A%i4000

40 COL=COL+1 400 CALL. CLEAR

S0 CALL HCHAR(12,2+COL,ASC(SEGS(AS,Ts1))) 410 PRINT “COMPUTER NOW EN PROTECT MODE

€O CALL SOUND(S9,440,1) 420 FOR Tey TG Ting

70 NEXT T 430 NEXT T

80 FOR T=i TO 1000 , 440 CALL, CLEAR

30 NEXT T _ 450 CALL JOYST(2,4,8)

100 FOR P=1 TO 10 : 460 IF E<>=4 THEN 480

110 PRINT 470 GOTC 430

120 NEXT P -+ 480 CALL CLEAR

130 CALL CLEAR 490 PRINT “¥ou now have";STIME; “minut ¢s

140 PRINT “How many minutes do you want® 300 PRINT “2to enter security eode® .
1350 PRINT "the computer to wait before* 310 PRIN° “before alarm BEUREB. ©

160 PRINT.."it qoes .{nto protegt .mode?? S20 TIMEUUT=8TEIMER 60O
170. PRINT. . .. S30 FOR,. T=i TO TIKEQUT . .-
180: INPUT: YN © %840 . %’-K@@@»W»@?&ME
190 PRINT-. S30 IF:KEY=ASE(SECURE TYCHAR® ) THEN 620
200 PRINT “What eh.ractor de you want' S60 NEXT T -
210 PRINT ."to.use to _keep th,a'a;ar_p. -S70 CALL CLEAR -
220 PRINT “from loundtng?‘l S80 CALL SOUND(Se0,-3,0) :
230 PRINT B S90 FCR 'ms3 TO 30@ :
240 PRINT . . : 600 NEXT ¥
250 PRINT 610 GOTO S@e
€0: INPUT-":S!CUR!TYCHARO LT 620 CALL CLEAR
70 PRINT . .. K S PR Ry 830 PRIN''

280 PRINT “How me atnuto. do you want® g40 END
290 PRINT “the computer to wait boforo" -
300 PRlN‘I’ "tt sounds the alara?” t L.
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3]s ls ls slel~|=|°lejus|e 3 ziz|s
. 113 .
two joysticks. The DECODER oD §
(74LS156) \s controlled by ialalelalallze  * 2]e alalelu"
three lines of# the 9991 3 ' 33 283°
(P2-P4), THIS seans that glzlz 3

you have direct systes
access Lthrough ghc.ﬁcet!

P N oo Lo

.
- o

Agatn"on;a,slnﬁlohloval;°7awm
Can . hook..7up i -SEVeN: 1. .8arec |

discrete. switch tircuits to
the joystick ‘pert in the
samne@ T manner. - With
additional ‘codé,; ‘you -could
determine which 2line was
broken and act accordingly.
with some  very clever
design, you could  also use
other circuits to give you a

‘bare. bones® control system.’

The pfagram here tllustrates
the basic - idea 'with using

the ‘port°'  as'"g security

system.

Interesting idea’

Following is & diagram of
the joystick part & keyboard

plns;"'rhts'bxpanag?oa last

issues’ home " securitly alarm:
sysgca.-"Anycno .iwho' ha®
other circuits’ or tode that.

accesses the port, please
write! We would 1like RO
incorparate - any other
inovative ideas i{n juture
articles.
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Many thasks te Jeha Vi
fine predust.

“THE CASE OF THE !
“HOW TO PLAY THE SLOTS" by {

After reading “INSTALLING EXTEND<D BASIC INSIDE Youm CONIOLE” by
John F. Villfecth of West Penn 99, ; freceeded Lo make the necoseary

TING CARTRIDGE or
*18 A, Dann - Milvauhee 99

La}

modifications. My efferts vere rev..cded with 4 well functioning unic.
Then I discovered that of ceurse Ico.ulda‘t have & cartridge ip tho

grom pert at the same time X-Basie :
array of Assembly Language Codes on
used & *Cartridge Expander ! mew ha
order to use the X-Basie eption. N
“Widjget”. With the aid of a Jewele:
sinple modification of the imdening
6 three-cartridge Lxpander with o {«

1. Remeve cartridges frem expandes

2. Remeve four (4) phillips gerevs
and gently separate housing, ae

Nete: madifications vill be mad
inden switeh elider.

3. Pile indes sviteh opening an od
Nousing. ’

4, When aviteh nermally bettens ow
imately 1/16" of eclesranse to t|
Therefere you need enly te filo
slider for & tetal of 1/¢ glea:

{4 leaded umless I wanted o firo

ke screen. Purthermore, if

te leave ene cenmaetor open e

1 had & Navaroao tve=cartridge

s file and 1% minutes Rime, &
“iteh alloved me te rostore it to
r positien indexing owiieh,

fzem baek side of Expander and
ing pecitien of ecamporents.

ke tep side of housing and vhite
itiemel 1/0" tewerde front of

a8 pesition 3, there 4g approme
¢ ineide fremt odge of heusing.
/716" off of froat odge of suiteh
ase.

3. Reassendle conponents and 700 8¢ » have a 4 pecitien faden switeh
vith ene open sireuit positien (o faedlitato tha use of the intos-

nal X-Basie mede.

6. Label the sviteh opening (123 X)),

RENDGBIR: If you see assenbly language ea the ssroce shssh all
svitoh pesitions firet.

7. In addition to the abeve, . .putti
o the feet of the Expander wil)
Stien preventing sevement of the

9 & length of dewbla-otich tape
provide & aice tight {astallo
by assideatal bumps,

11fecth for & a ot project; and te Kavageme for o

Cartridge Expander is & “rademarhk of
Navarene lndustries = Susagvele. Califernia
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DO IT YOURSELF MODULE PORT EXPANDER...
By: Terry Ross, HV99ers

The interest of other members who require a cartridge expander with a
capability of four or five cartridges, and the added advantage of
placing the unit out of the way of th congele, I am including
details of a unit which I have conitructed and works on my own
TI99/4A but may require some additional circuitry. I will advise as I
proceed further by way of the newsletter o any changes I make.

My own unit has six modules ports housed in a plastic container.

Using a six way pole rotary pole selector switch and a momentary on
Push button reset switch to return to tl e magter title screen prior
to selecting the required module. Thise items (including some
resistors and capacitors) are connected :ia a 36 way IDC cable and a
disused module which plugs directly into {he module port.

Build the unit on a copper strip board ar i solder all items on the

. precut copper tracks, then wire wrapped all Ping between each edga
.connector. (an etched board would have saved a2 considerable amount of

time in construction) Diagrams are showr, one giving the pinouts of
the module port looking from the front of the console and the second
showing the working diagram.

3383:8388833'88333I888888‘...".3383'8.88]!388888888888888222852323383

Parts required:

Some .01 ceramic capacitors 47 - 51K ohm resistors 5%
Copper strip board or circuit board 36 way d/sided edge connector
36 way IDC cable 6 way 2 pole switeh
Momentary action push button Case rith lig

Wire used for wire wrapping Disus ed module with D/S edge

. connector card (Munchman, etc)
38:888'3’8388’:828.8.'."-8.’8'."‘8.8-.-. 88.@38333383333@92882283888
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IF YOU DECIDE THAT REMOVING THE TRUSTY SPEECH SYNTHESIZER FROM IT'S HOME ON‘THF
 RIGHT SIDE OF YOUR CONSOLE, WHERE IT'S BEEN SINCE YOU SPENT $250 SOME CDD DOLLARS
( SIX CARTRIDGES YOU GET ONE FREE SPEECH SYNTHESIZER, REMEMBER? ), JUST TO PUT [T

S

INSIDE THE MACHINE WHERE NO ONE, NOT EVEN YOUR FRIEND WITH THE ATARI, OR THF COMMAM
( WHO BY THE WAY PROBABLY DOESN'T EVEN HAVE SPEECH ON HIS )CAN SEE IT, IS WORTH I-,
THEN READ ON. ( SAY THAT WITH ONE BREATH WILL YOU? )

I'M GOING TO LEAVE THE FACT OF WEATHER OR NOT YOU HAVE ALREADY INSTALLED 32X ~=
MEMORY INSIDE YOUR CONSOLE XOT CLOUD THE DESCRIPTION HERE, EXCEPT TO STATE THA- Th::
IS ROOM FOR BOTH INSIDE THE CONSOLE ABOVE THE UPPER SHIELD, TO THE LEFT OF THE C3.
PORT.

FIRST YOU SHOULD PREPARE A STATIC. FREE PLACE TO WORK, NO CARPET UNDER:OOT, TXY
WEAR COTTON CLOTHING, MGVE AROUND AS LITTLE AS POSSIBLE, AND TRY TO PROVIDE YOIRSE' -
WITE A GOCD EARTH GROUND AT THE IMMEDIATE WORK AREA. GOOD LIGHTING IS IMPORTA'T, 4l
'THE JOB WILL ALWAYS PROGRESS FASTER AND YOU WILL BE LESS FRUSTRATED IF YOU Wit Ti-
RIGHT TOOLS. A PHILLIPS SCREWDRIVER (#2), A 15 to 25 WATT ( GROUNDED IF POSSI5- <)
SOLDERING IRON, SMALL GUAGE RESIN CORE SOLDER, 10" OF RIBBON CABLE WITH AT LEAcT i-
WIRES (OR ANY MULTI-STRAND WIKE EOUIVELANT TO THIS ), ELECTRICAL TAPE, A% EXAZ w
( TYPE ) KNIFE, SMALL SIDE CUTTERS OR WIRE STRIPPERS, ANBA SMALL PAIR OF PLIARS .
PREFERABLY NEEDLE NOSE.

REMCVE THE SPEECH SYNTHESIZER UNIT FROM THE ENCLOSURE, AND TAKE THE SHITIDING COFF
OF THE- BOARD. USING THE TOP PART OF THE DRAWING OM THE PKEVIOUS PAGE, ORIENT YOURSIL
WITH THE COMPONENT LAYOUT, AS WELL AS THE PIN LOCATIONS ON THE VERY TOP OF THE CARD
ITSELF WHERE D3, D1, DS, D6 ARE SHOWN . IF YOU DO NOT WANT ANY CONNECTIONS MADE T0
COMPONENTS, YOU CAN ALSO MAKE ALL YOUR CONNECTIONS TO THE PINS COMING FROM THE BLAC
PLASTIC CONNECTOR WHICH SOLDERS TO THE SPEECH CIRCUIT CARD. THE PIN NUMBERS ARE:

PIN:  TERM: PIN: TERM: PIN: TERM: PIN: TERM:
1 === 45V 19 ---—- AlS 36 ~-== D6 40 -=-- DI
2 o= SBE 23 -==-= GND 37 we== DO 42 ===- D3
3 === RESET 34 ==== D7 38 ==== D5 43 =om =5V
5 === AS 35 === D4 39 =c—= D2 44 === AUDIO
12 -—- RDY

MAKING THE ABOVE CONNECTIONS WILL KEEP THE BOARD CLEAN AND ELIMINATE THE LIKELS-
HOOD OF DAMAGING A CHIP IN THE SPEECH UNIT WITH A HOT SOLDERING IRON, AS WELL AS
ENABLING THE WIRES TO GO TO A MORE COMPACT LOCATION ON THE BOARD.

ATTACH THE WIRES TO THE BOARD EITHER AS SHOWN IN THE DRAWING OR TO THE EDCE CON-
NECTOR AS DESCRIBED ABOVE.

REMOVE THE COVER FROM YOUR T.I. COMPUTER, AND TAKE THE TOP SHIELD OFF OF THE CFU
BOARD. ( THE BOARD MUST BE OF THE OLDER TYPE, IN THAT WITH THE BOARD LYING OX TED
WORK AREA AS IT WOULD BE IF YOU WERE ACTUALLY USING IT, THE GROM PORT AXND I/0 PORT
CN THE RIGHT, THE CPU PROCESSOR CHIP, THE 64 PIN CHIP, MUST BE HORIZONTAL TO THEZ
FRONT EDGE OF THE CPU CARD) IF THE CPU CHIP IS VERTICLE TO THIS EDGE, THAT IS GQIXNC
AWAY FROM YOU, CLOSE THE MACHINE BACK UP AND STOP WITH THIS PROJECT.

¥AU MAY LOOK AT THE TOP SHIELD AND SEE THE BEST WAY FOR YOU TO ROUTE THE WIRES
Tlas GO TO THE CPU BOARD COMPONENTS,THROUGH IT. THESE WIRES COME FROM PINS, 1,2,3.

2,23,43, AND 4% AS SHOWN ABOVE. YOU MAY WISH TO CUT A SLOT IN THE SHIELD FRCM ONE
EDGE TOWARD THE CENTER OF THE SHIELD AND PROTECT THE EDGE WITH SILICONE CAULKING,
USE JUST ELECTRICAL TAPE, TO PREVENT DAMAGE TO THE WIRES THAT GO TO THE CPU BOARD.

ATi..Cl THE 7 WIRES JUST MENTIONED, INSTALL THE SHIELD, AND ATTACH THE REMAINING
10 WIRES, DO THRU D7 AND A5, AND Al5 TO THE REAR OF THE GROM CONNECTOR AS SHOW. 1IN
THE INSERT ON THE FIRST PAGE. INSULATE THE BOARD FROM THE SHIELD EITHER BY USING
NYLON OR PLASTIC SLEEVES AND SCREWS TO HOLD THE BOARD ABOUT 1/4" TO 1/2'" ABOVE THE
TOP SHIELD. ASSEMBLE THE CONSOLE. USE A SPEECH CARTRIDGE, OR WHATEVER MEANS YOU ¥\\T
TO TEST OUT THE CARTRIDGE. SEE I TOLD Y.U THIS WOULD .BE SIMPLE. GOOD LUCK!

JOHN F. WILLFORTH WP99'ERS
(412) 527-6656
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?.1. $PEE
SYNTRESIZZR BOARD, IC - /69-2 B2E%¥.
THIS BOARD MAZ SE MOWN
T.1. CONSOLE, JUST TO
CARTRIDGE PORT. IT MAY :%
STALLED WITH THE 32X
INBOARD ALSO, SIXQ °
CONSOLE POWEZR IN K¢ AL USZ.
- THE ADDRESS, DATA FOR 1 : SPEEGH,
ADDRESS, DATA, AD UE 1 »28 FOR THE
32X MDMORY ARE TAKEN FI % THE RZAR
OF THZ CARTRIDGE SLOT ( - 1
AT THB SAME POINTS. THI :
STALLATION 67 THESZ TH(
DEVICZS SHOULD HOT ADD -
BEAT WITHIK THE COMSOLY:
APPRECIABLY.

MUCH CREDIT MUST BE GIVEN

TO THE CEDAR RAPIDS USERS
GROUP FOR THEIR CONTINUED
EFFORTS IN MODIFYING THE
HARDWARE FOR THE T.I. 99.

BLACK PLASTI . CONNECTOR
/0 TO CONSOLE CONNE.TOR ON RIGHT
SIDE OF THE T.I. 93/4A COMPUTER.

GARY BISHOP ESPECIALLY.

jangar

THERE ARE 17 ADDRESS, DATA, CONTROE.«, AND POWER LINES THAT GO
FROM THE SPEECR UNIT ABOVE TO THE CPU BOARD BELOW. FOR EASE OF
LOCATING IN THIS DRAWING, I HAVE SHOWN THEM ON¥ ONE SIDE OF THE
CCARD. IF YOU YWOULD LIXE TO MAKE ALL OF
SPEECR UNIT AT THE CONSOLE 1/0 CONNECTOR RATHER THAN ON THE
COMPONENTS, SEE THE NEXT PAGE.
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RESET SWITCH, CAKTRIDQE. INSERT BUT NO RESET
MODIFICATION

3R 2302820 22201816 19 12 I b 4 2
REAR e 80bysetdscseds

CARTR ID6R :
(GROM Pam'w” 312927252821 MI171513 1

CONNBLTOR

Sle
A
b3
Z
o
0’

ATACH s wiRE
ey Aopake,

PIN 29,Here, Fag ok one L
Joer bc'“d Le €T scroess The scvcuf:‘?:::‘aho;h;wi.

the covnector pin. : ATTACH wice’s”

ALt this poiat just below comwector
Piv 4 and above the €oil cut,

ONE SWITCH CPTION® o i o

- A . /&) "
po— 2 hie Switch actvally hog 3 positions $ B A ReSET
*”stf .470‘:4“ Y= Cevter pou'i:’zy, sllows €or you
enr"‘. To i sert cartridge o yourm
w 4 Covgole with ne resat ceuriag .
(veeful for c»fn'l,c or Screean ",

dvarps of cortyy 3
Xz Posh aud »e lca“?e 2"0913 The

e TRiS Switeh exigts = Cousole fo rece;ve b resetT 2 0@ 0., . |

I -butis relative (Aol for freeivg 2 Ixied T +
v R b e
e a m:":: veed s EgNorma | 4 switeh stays (v This C#4

- \PoSitiey when gelechad
DYUNG THE bo's 2ud ‘ - ched) PuTs
70's. surpLys :no The c'”*""je slot vack vty

SouRLE , The mode That T.T, or?g?ul&
) J’GSa’,uzJ. *
T“Y°~§:)’:TCH OFTION S (IF You cAN'T FIND THE SwitcH SHowa ABOVE)
<3 X
e ) Thu€¢ 2 swilchs pow ‘Bn‘A” ‘A“ “Reser!
Cdn functian ™ Cemp
42 #3 3sthe omQu ‘S(:;ﬁ'_b\ ¢
dbove , wireg"A” wiLL -
BE ArTAcHED 70
THIS SwiTey NEEDS  THiS IS A ONE SIDE OF THE TWO
ONLY TO BB Siveig M:usurAR SwiTtHE S,
THRoW, SIN6LE PoLe, Covtact 540, #2 #$3

(CiTnee Av oresy or, Jus
T TAPIT
CLosgp ClkeUIT)  TO cLosE THE
COVTACTS PasEr) y

7
FEATURES: o RESET 8uTTOn For CPU WITHOUT SHUITING OFF CPU,

® CARTRIDGE INSERTION WITHOUT RESET (CARTRIDLA bumpes
® NORMAL oPERATION w~NOT MOD /R bé' ).

This is the eosiest hardwaere Modif cations Ve wrtteas 8boUT Y‘*'
TRY 1T, You'Le LIXE 1T Your Respspsibility) Jahu F LMot (ir25527-645%

West Penn 99’s Club. Jeaneatte.PA




If J1 suddenly becomes open the program moves to the entry delay loop.
This delay allows you to enter your hame and disarm the system with the

keyswitch without setting it off.

If the timer times out(eg.

break-in) the

pwwmram now sounds the alarm. You can simulate this by letting J1 return to the
ce..cer position. Even if you were to close the door now it is too late, the
timer is running down and the only way to stop it is too disarm the system.
Any number of changes and additions can be made to the program limited
only by your imagination .and your requirements. The intention of this routine
was to give you an idea of what is possible and also to be as simple as
possible. There are also heat detectors available that work on the normally
open and normally closed switch principals so a fire alarm can also be added.

Try it out and if you have any questions,
call me at 25Z3-0794.

\12348S7/
\ 617i8 9 7/

P
v
i1 KEY-SWCH
' !

~ ' :
{ __PER.LOOP

#9 REN BURGLAR ALARN PROSRA
i
19 REN FOR THE T1 HOXE CONP
TR ‘119
28 REN A PUBLIC DOMAIN PROS
Mo
139 REN VRITTEN BY R.ALUNSD
B4~ NIKNIPES, RANITOBA, CANADA
"nm
149 REN 85/11 HUS-TIBDS !493
150 EXDELs1080 1179
160 EXDELo1699 1189
179 SKIPDst 651
189 CALL CLEAR ‘269
199 PRINT *PLEASE REMOVE ALP
M LOCK® 1202
209 PRINT !136
(™ PRINT 115
«os PRINT *PRESS °C’ TO CON
TINE® 631
230 CALL KEY(3,1,N) 1167
249 IF Nef THEN 209 '232
250 IF NO67 THEN 239 230
260 CALL CLEAR 209

GONOCUHUN~

see me at the next meeting or

14 you have any ideas on how to improve the program I
would be interested to hear from you also.

JOYSTICK PORT

PINQUTS

No Conn.
Right Grd.
Up

Fire Buttons
Left

No Conn.
Left Grd.
Down

Right

279 PRINT °PERIRETER CHECK(Y
m?* e

260 CALL KEY(3,L,T1!192

296 IF T=§ THEN 260 !633
368 IF Lsg® THEN T30 !30
319 IF L)TO THEN 280 !626
326 CALL SQUND(1864,444,8,33
0,3)118

330 CALL CLEAR 29

346 PRINT *UNARMED® !118°
339 CALL JOYST(2,X,Y)!136
360 IF YC)4 THEN 339 !§49
376 1F SKIPD)Y THEM 406 (193
389 GOSUB 44 ' 230

399 SXIPB=EKIPDHL 111

480 CALL JOYST(1,4,8)!683
410 IF B=-4 THEN 338 !627
429 CALL CLEAR 1289

436 PRINT °ALARM TRIPPED® '0
2

449 PRINT 134

439 PRINT °ENTRY DELAY INITI
ATED® 484

440 FOR ENTRDELs1 TO ENDEL !
187

Riek Lumsden

18 Corton Place
Wimrnipeg, Manitoba

Canada
R2N 1Wé

479 NEXT ENTRDEL '164

489 CALL JOYST(2,3,1)!130
498 IF Yed THEN 330 !099
559 FOR LOOPs1 T 3 949
319 FUR SIRENS783 D 908 STE
P18 1931

526 CALL SOUKD(-99, SIREN,0)!
052 .

§39 NEXT SIREN '923

349 FOR SIRENS999 TO 709 STE
P12 127

$39 CALL SOUND(~09, SIREN, §)!
#62

$49 NEXT SIREN 1973

570 KEXT LOOP 1268

989 CALL CLEAR 1209

998 PRIMT *MERT '11111° 129
s

408 PRINT 136

519 PRINT 1136

429 PRINT *ALARN TRIPPED® '8
2

539 PRINT 136

649 PRINT "PLEASE RESET® 129
'

635 END 139

660 CALL CLEAR '269

678 PRINT °EXIT DELAY INITIA
TED°® 1238

686 FOR BELAVe} 0 EXDEL '21 |
4

699 NEXT DELAY !663

768 CALL CLEAR 299

718 PRINT °ARKED® '26%

729 RETURN 134

739 CALL CLEAR '209

748 CALL JOYST(1,A,8) !§83
7S8 IF Be-¢ THEN 326 283
769 CRLL SOUNG(1669,-2,0) '8
9

779 PRINT °BREAK IN PERINETE
R CIRCUIT® 133

789 PRINT !136

796 PRINT "PLEASE CMECX® !'18

7

866 PRINT 138 .
818 PRIKT *PRESS *R* T0 REC
HEEX  PERIMETER® 499
829 CALL KEY(3,K,8) 196

839 IF G=9 THEN 829 062
849 IF Ke@2 THEN 730 1422
839 IF KC)82 THEN 829 !659
856 EXD 139



The ¥ollowin, i3 froam

One ot the mosk usesul tas.s you can
set your computer to daing is °*HOME
CONTROL"®. 3tarting with this issue a
series o4 articlee dealing with the
subject will be® run.

The principles \i(nvolved are fairly
easy. Circuits which canvert real

world intformation inte digital data are
the base for MC projects. Far example?
to read the outside and inside
temperalture a simple sensor isg wired to
an input, The signal tan anaiog
voltage) is converted to binary format.
rhe number generated is fed to a
running program which reacts with an
appropriate action. Above a certain
value, the computer would turn a fan on
(ar oft), start Rhe {furnace 90ing ar
close window shades. The {nputs
resulting actic.us - are limited by youe
imagination. With careful design
could have a system which answers the
door, turns lights oéé & on, watches
energy  usage, moniter ¢lood/water
systems, sense lights (day/night
candivions), give your house a sense of
direction or even “wateh® YOur pets,
intruders, children or quenls!

Using a bdare conszole anly, you can
duplicate an alarm system costing much
more! The TI has a mint A/D converter
built intc the joystick poert - enocugh
to return ceriain values to a monitar

yeu -

Ryte Data, Ontario, Carada =

This 18 amn aroa which g 98iAiRg more
attention tm various journals and
beoks. Fulure articies will dolve into
REAL WORLD {mterfaces and eircuilts you
can build. DPata ern a €ommercial unit

is given &t the end o+ the article.

program. ay 2y
(7Y %

% { NC SwiTeHBs /SENSOR 3
In reading an article by Forrest Mioms
in Creative Computing, he noted that

joystiek *- portsis.cans: bes .used afos

;'computer! driven®, nalars , systema . JHe

”y R3
"ment ioned the.T1. ae :one .conputensusing

&

a ‘rate® system gof reading switch
positions. .Well, that 13 the way i
'WORKS,. but reality with the:9A s _more
complax than . Atari:, or Commdore
machines. That Joystick port. is
actually connected to the wmain 1/0

chip! the Programmable System Intertace
TMS 9981... the same chip which tallks
to the CPU 9908. in other words,. the
port can be used for. INPUT and OUTPUT >
some- thing ether compulers canm't . do.
This chip handles the. interdace $rom
the keyboard, jorstick and other systes

The +¢irel efreuit is given sor using -
your console as a simple alara system.
Next {ssue (whieh wii} be published on
Sept 1st) will ecovor €ireuits o add
and besie sgedtware to Gporate the
system,
Over the next six lssuec “® will! @xpanag
on Rhig €lreulit; delve into .more
sophigticated systems and pudblish
€ircuite for total heme conkral. With
luck we will shawm yeu hoew te have your
. Bystem FREpend (X5 veiee cantrol.
. “Maxdleld, please turn .8¢¢ the yard
lighees ™ -
:meﬁdaamf
o opg

D -submialatwe 9 pla connoctes ({lemale)

. Joytalk preject im NEK

. Benne°a.-
" $urther

cireuits. With the proper program
running it would be possible te accept
signals in an BbIR dermat: ASCIT codes
or bingry data +4rew-: home- eontrol

" devices which eperate on TTL logie in"a

serial handshake BaAner., Remember . the
 June-July 19837

Same primngiple. The. jeysikel -pert .

30t up ¢t ligan em B .2 @ watriz dor_the:

keyboard &8nd joystick. .This 18 why you-
can add a’. hardwirod kaPpad 1ike Dave
By.. the way, yeu can._get
infe +¢rem Dave by %piting him
at 228 M@ 3rd ST., SATELLITE BEACH,
FLORIDA 32939 usa. Sond 82.88 and a
s¢l¢ addressed large eavelope and he
will send yeou mere data and keygad

diagrams. Tell him 16 Y84 woeuld like
e see a °REAL® keybeard fer your
congole. Anyway, there are Rtwae low

lines active driven By am 8 aulpul egen
collector dogodeor with six lines o
select the keybsard. Twe o¢ these
lines are budstered Lo EBNNeEk/S@lect




ADD ONS FOR CONSOLE and SUPER E/A

The console modification will provide three added manual functions
to the ayatenm.

1.) RESET: Allowse reset of the CPU which in turn resets the rest
of the systena.

2,) LOAD INTERUPT: There are commercial screen dump programa that
utilize this function to atart the screen dump. Also has other uses to
be discuassed next month.

3.) HOLD: This switch lets you put the CPU on HOLD like many
games.

Open up the console by removing the screws on the bottom of the
console. Note how the door on the I/0 port to the P-Box is installed.
Then note how the power awitch is assembled on the power aupply.

Removae the screws on the power asupply and disconnect the power supply
Plug and set the power supply aside. Notice how the keyboard connects
to the computer. Disconnect the keyboard. Remove the remaining acrews
holding the computer board to the top of the console. Remove the
acrews that hold the I/0 port shield. Remove the screws holding the
motherboard shields and remove the shielda. The TMS/9900 chip is the
largeat and has 64 pins. On the non-component aside of the motherboard

locate the CPU. We are only interested in pins 4(LOAD), 6(RESET), and

64(HOLD). Solder a wire to each of these Pins and bring them out
through a convenient hole in the motherboard shield. Reassemble the
the computer by reversing the disassembly process. The switches may be
mounted on the console or brought out externally. Connect the RESET
wire to one contact on the pushbutton. Solder the positive conact on
the capacitor to this contact also . The negative capacitor contact is
8oldered to the remaining switch contact along with a wire that is run
to a convenient ground connection. The shield is a good ground.
Connect the remaining two aswitches to the remaining wires in the same
manner. The diagram on the next pPage will help answer most questions.

SUPER E/A WRITE PROTECTION SWITCH

For many of you that have built or purchased the RAM expan. d E/A
Cartridge, here is an add on that will allow you to protect your stored
data. :

1.) Cut the wire connecting pin 27 on the HM6264LP-15 and the
cartridge edge connector. Instsll a SPST ministure switch in this

‘line.

2.) Solder a 1000 Ohnm resistor from pin 28 to pin 27 on the
HM6264LP-185.

When the awitch is cloased, data may be written to the memory chip.
When it is open the chip is WRITE PROTECTED.



INSTALATION OF RESET AND HOLD SWITCHES

One item missing from the 99 4e that seems to be found on most
other computers is a simple reset:switch. A the present time if
hardware or software problems cause the console to lock up it is
necessary to power down the console to return to the main screen.
Instead of adding a switch Tl used function "quit" to return to
the master screen but thig did not work after a lock up. A
solution to this problem is to wire a STSP momentary normally open
switch (Radio-Shack 275-47 or equivilent ) .to pin 6 of the 9900
chip and any board ground on the main processor board. Mount the
switch at any convienient location ( I have mine on the upper back
of the console directly behind the grom port ( there’s room there
for 3 or 4 iteas )

The hold switch | installed is a useful extra. What it does is
put the computer on "HOLD",that is it stops whatever is happening
on the computer until it is released. It does not kill the
prograam, it just pauses it until you are ready to continue. One
use | found is to (besides stopping a game to answer the phone )
is to change printer functions aidway though a printout ( | can
change fonts etc at the printer ). All that needs to be done to
add this super pause switch is to connect a SPST switch ( Radio
Shack 275-624 or equivilent ) across the pins 1 and 64 of the 9900
processor chip ( see below ). [ mounted this switch beside the
reset switch previously described.

Both of these mods require removing the main board from the
computer so if you decide to do one you might as well do them both
at the same time. To connect the wires to the processor [ just
soldered each connection right to the leg of the chip on the top
of the board. The whole project shouldn’t take any more than a
hour to complete.

CAUTION

Al though my console has had these switchs added and I can see no
way that they can danage anything | cannot assure anyone that the
potential for damage is not thare. Also if you use the hold
switch do not activate it if a drive is running and then leave the
computer unattended. The drive will not shut off until the
computer tells it to, and since the console is on hold damage to
the drive "may" happen i{ the drive runs for a long period of
time.

GORDON BRADSHAW
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UR SUPERCART
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by Jim McCulloch

s alaost any 99°er inows, a Supercart is a solid
state coasand aodule for the 99/4A which includes an
Editor/Assesbler GROM chip and 3 battery backable OUS
static RAM esmory chip, the HWA2MLP-1S by Hitachi or
other sakers, With this eodule, you can have power-uwp
e access {0 any Assesbly Language prograa(s) you feel
like including, as long as the total size dosmn't exceed
.

Te full instructions for the constructi
battery backed Supercart ware
N

HICROpendiyg Magaz

issues by its inventors, Johm Clulow and Rom
New Horizons Usars Growp of Ch
attantion, however,
versions of the
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circuit (such as descridbed in one of the Ryte Data
newsletters). For anyone who dosmn'$ have access to the
NIROpendiug issuss (everybody shoulds it's a

e

sgazine for us 9'ers
ajor advertissr), this
addition of the battery bachup circuit. For

smtence, Thanks to Mark Lopez who told ae
it, this article also descrides the
sanually banke
chips installed for a

i
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N »
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I naively include it so that sore of
helpful inforsation.
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ORE

(For the battary back-wp circuitry)

IN914 Signal Dicdes )
Radio Shack Z46-1122 9%0.99 for 19
1K Resistor=1/4 Vatt @
Radio Shack Z71-1321 90.39 for 3
2.2 D Tantalus Capacitor 1)
Radio Shack T72-1CM #.9 eaxch
Jusbo Red LEDs (1]
Radio Shack Z76-6141A $8.59 for 2
Lithius 3V Enercel] Battery i
Radio Shack Z3-148 $1.79 each
Coin-Type Lithius Battery Holder (1)
Digi-key BRSO  $1.Z5 exch

(For the switchable second RAN chip capability)

HM6264LP-13 CMOS RANM IC
1.C.Express

1K Resistar-1/4 Matt 1)
Radio Shack 271-1321 4.3 for S

SPOT Miniature Switch (Center QF) (1)

SN |\ A

PAGE

a2/ 1L /7,86

Radio Shack 27%-33 $2.19 each

(General Purpose)

Module Top 1F3555-6167 {n
T.1.Parts Dept. 9.3 aach
Module Botton 1653554-9197 (1)
T.1.Parts Dept, .30 aoch
todule Door 1089923-9667 (1)
T.l.Perte Bept. 5,0 each
Door Spring 1515V28-9608 1))
T.1.Parts Dapt. 9.6 exch
P.C.Board (2 sides) 11921-90%8 (1)
T.1.Parts Dept. $3.48 each
E/A GRON Ohip 191968-1204 (1
T.1.Parts Dapt. 3.4 each
(X1NCapacitor 1P SV 15017619122 (2)

T.3.Perta Bapt. 5,14 ezch
Screa 15166850054 (}4]
T.1.Parts Dapt. $0.02 asch

Radio Shack stores e smerslly Wiquitos.
Digi-Xay asy be addressed ats P.0. Eom 477, Thieé River
Falls, ' 347617988 or at 1-(296)-344-453Y, - 1.C.Express
can be sddressad att 13338 Valley Soulevard, City of
Industry, CA 91746 or at 1-(BR-G92-0009 (819 sivimm
order)e T.l. Pl'hm e be roached at thair ney
(1988) phone: nusber at 1-886-741-30¢2 (Credit Cards
ussable and 9ot faster respanse). .

(Ses Figwre 1 at end)

First of all, to cpen 2 soduie, mecrw tha krem &
the bottos cover. Then using a flat bladed screwdriver,
pry the retaining lugs to be encomtared in the Ddottoe
you leave the foil 1odel en the frent

kesping proper alignamnt. You will prabebly
wring mnd door assesbly are lccated on the
In sce0 cases i8'S ecsier
§ the pring and doer are @

it vill misrge ocugh to

|
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i
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fit over the
the door fits
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cover and
Supereart without the
ttary back-wp circuitey, you eay notice that pin 28 of
te the right hand side of the
apply a3 it is spplisd
froa the console via GROM port extander pin 19 (an the
Printed Circuit Soard). In keaping with
the NICROpgndiug instructions, the foiled heles at bath
FS and F! should be electrically swperated by scraping
The €1 czpacitor (the o3

right handad holes of F3 (vhich is +3V froa the comsole)
and Fl (vhich is Ground) {f it ien't already thers.

There shauld be a wire connecting RAR hoie 20 te the
left handed hole of F1 (as a connector irea R
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end another part of the board.) The LED hag o flattencd

_sidey the wire en this gside should be connscted to the
left hand side ef F3. This will supply ¢ voltage to keep
the pin of the RAN chip (pin 28) at & high voltage
state which i3 nesdsd fer proper Gperation. Te this wire
in the left hand seide of F3, connect one lesd of a 1K
resister (R in Figuwre 2), The cthar end of A2 connscte
to ay are of the Grewded folled helas armund the
periphery of the beard, The leed of the LED cppasita the
flattaned side sheuld be comected B any of the +3Y
holes available en the besrdy Whis esy include the Pight
hasd gamw@@m@#mmmﬂg ER(N holes 22
shem in Flgure 2

Seehare en the board, you chould eshe &
electrically issleted holey 16 you rasove the 169 che
razat redistor betwsen F2 and RB, then i3 F2 hals ie
eagily available by ecreplng assy 1% foll cenestion
with the rest of the boerd. Inte Wis ﬂ@[l@e lder @
shart length of sbiff virey te this tereinal

spply hele, mueh e at the bottes right side of
right-csat GRDR eochet. This will aoupply the
ahivala the RN chip and anable it to be wei
The sscend comection 3 F2 1o one aad of & IX resls
1] mﬂm@e The other ead of RS should be saldered
dari-bended ord of anather m (R ia Pigere 2o
mmmmm&m to the pesitiwe
lesd of the Lithius baStery m&m, ring éiraetly
e Lithiue battsries ehould be discawreged sined thare
e reperte of theme bypes of batisriss EPLMIE when
sbjected to hest er charging arrents. The dicdes ia
this circuit are mpereatly veed (@ provant such
currenta.) The third comecticn %o F2 19 the ¢ lead (i%'s
sarkad) of the Tantalw capaeiter (R in Flgee . The
other lead of the Teatalus capaciter shauld be cometted
te any of the sramded holss araund e perighery of the
bowrd. This is te °i=slate® the pewr sures. Yo amy of
the groundad holes avelldble areund the perighsry of the
bewd ehauld be connected the asgative load frep the
Lithive bettasy holdsr, The fewrth od finad ecmnmectien
ta F2 is ¢ wire, Ho cther slde of Hhich cnnsets to Plo
et ey pravios wiring frad
& @ ) wiring with electrical tape
s@pmmewmmm EMHMMI@”W%@ the
frent lebol side @b the eartridse to 1ot the LED shir
throughy 18°9 rot oeslutely resdsd for  corrach
funetiening bt 18°s 8 nice touch. Vsils, this wwuld de
it fer the battery backed eircuid?

(See Flgure 2 at endd
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This sseticn describes how [ eddsd 2 sscond RAN ehip
by piggybacking i em top of the firsb. MHowsver, bhis
askes the chip pile high encush 90 thet the asdule cover
will not cless ever 18. Accerdimgly, § hed to reoove a
saal} esetiom of the tep estule eover (abeut 3 by 2 em.)
right at the paint where 18 takes & couple of right mgle
turng, This 18 where the esdule nerrea 90 thek 48 will
fit inte the ecartridge slot of the canssle. Since the
chipe teke wp asen of this opese, Wis ‘soupsd~@°®

+ # Toples = LA 99ers » »EE
Supercart nesds te Peaide in o widgit P obher cartridge

expander (it even warks wall in o 6X). To do the astual
cutting of the estule cover, [ uged & old soldering qua
which hed a plastie cutting tip but [ suppese anything
tren drills to hot wires csuld bo used aleg.

- The Witachi IB2640P-15 ig 2 2B pin ehip of wrich
oo pin i ot wﬂmm@, b pas are concermsd with
pasr awply lgreund ad 3 input),and 21 pins of
which 4re address and data linss. This lesves & pins
lefd over hich ecntrel the hmeticns of mmwe Pl
7 i the IE or brito Ersble pin which dateraines wether
mmwwanna@memm@mgemaﬂm
cantrolled vie the wire cormscted o edge eomseter 35 16
the veltege %o this pin is im & high stats (¢ voltege)
then the ehips cemery will be availebls to be resd fres
wheress 8F 18 i lw 6 voltage er gr ) thiem a wite
ts ey is mpected pin which sass
wmmam@mmmmm wﬁi@wm@s
it thie CR pin s o8 & low (0 veltese e gromess
state, hem rome ef the chip's myﬁm%ﬁmm
aeeessabie. This io @by 18 is fed o e
veltege otete via the LED hich i comnected
sgply fres the coneele (tho lest M@ F’S h@E@ eemnacte
with pie 240, Pin 2 is the ( pin e daots bus in and
I's not entirely cleor og t0 it essming. Homwer i
this oystem, 1§ this pin is b o Righ veltage stats,
sutpyt mm@a@ a@@ﬁmmmw itds a8 2 I
stats (6 weitege er gromds
fmetione can ba denm, mme@ﬁ the fer cmtrel plis
is pin B e 3 er chip solest pin. then this pin is
applicd wlth 8 high state (o vallage) %o ontire ehip
prefends (hal 16 i1mm°% there (188 %%n@ew»a then
this pin {9 ot @ low state (O veltsg or greundsd
it gets the esssses thet 1% hao bem "sa.!@t@' by the
reut of the systes (o canverse with and 1%s heetions ae
enzbled. (¢ yen leck at the inside of a & e Herizen
Rasdial which both use plegybechsd 626P-1%, you will
find ping 2 bend aud with individusl wires correcting
thes ta the beerdy this is the woy coch chip s eeleatss
er doenlented.

The abowe

ﬁ@ prebably Bering &g

' imsseurate but 18 halps to owlsin e  circmity

raceseery (0 off oother RO chip bo the plle. I8's

relativaly sisple ¢o pismbech mother W chip e top of
the firsk; Gend ln %o pins to eake o Bight §it cver the
lower chip’s pine by ealding & o teble tep, % bawd
eut pies 8, 2, 20, &, ond B. Tom ealidsr tho ping fren
the top ehlp to the bottee chip belrg earaful Aot to esle
oy eolder bridges bekesn edjecamt pias. (In @y esdule,
¥ eztually soldered the &m (esether befese [ laotalled
it=tn the beard.) Pln | I8 ignered. Plas 2, &, ond 2B
e cenngeted Re the e wires e agply e
earreperding pine e the lessr ehip. If yeu cormsetsd
alm ef @@ ping of bkoth ehips in par.llel, you wwuld have
both chips doing the eoussl saea thirg - elenes of esch
other. }ow ¢o =a give cech ehip its individuslity? Thig
is «here the (8] pine (pin 26) becess ueatul. & °pully®
resistar 18 vsed to apply ¢ veltage (2 high otate) te
pin 2 of the chip net being veasd chich 2 we rezd in the
sheve paragraph hao the offeet of aesking that ehip
°lavisible® ¢t the eystas, 28 6f uch a

in the sheews
“pullup® resistor and ¢ veltegn sowren, thess pirs would
terd t@ C°fleat® dmm 0o o O volbage otate hich weuld

’“\
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cause the systes to “seloct® both chips a¢ oncs, This
would cause the systea to read the sazo sddress of both
chips siaultanecusly wrich would result in Jarbage and @
prodable crash. In the Supercart board, there is 2.
resistor (R1) which acts as such a pullyp resister, In
the version described for uss in cartridge expanders,

this Rl resistor is connscted betwoen Sl (pin 29) and
the +& line from the consale. This applies @ high
state to deselect the chip. How then is the chip
selected to omadle it to do its thing? This is the
function of the wire connecting pins 20 and 22 (tho B
pin)e W the (€ pin is cade a low state (9 vol tage)

then pin 29 i3 alco azde low sincs the resistor appliss
voitage lass readily than the direct comection to pia 22
‘takes it amey’, To ensble w3 to use both chipe
independantly then, we cosld use & switch to conmezt the
& (pin 22) lins t3 either of the RN chips pin 280 wpile
having pullup resistors connactad to both pins 25 to keep

the othar chip desalectsd while the ane cilp is weriing,

This is exactly what | dids disconmect my wirieg
betwesn ping 29 and 22 (to be found on the lower o older
chip)j next connact 1K res
pin 20 and the +%V lico fe- botd the to and
chipsy rzat e wires frad pins 29 of both the lowe and
wper chip to the mmmsumwu%

of
to

?
:
%‘
§

soldering an chip pins by now, you
ug.‘mzmugsumam.

1 the drilled amother 1/4° Mhole in the érest

1 everranelyasi]
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(1abel) side of the certridge (coemdere en the lest hand
side %o he® it amay feen the chipg) e ingtall the
switch in. [f the spring and deor of the ecsule cever
have beeh eovad te the battee EovEr, it eakes 1t sagier
to insert e ecdified basrd Back inte the eadule.
Pgain, wrasping any expessd wires helps te prevent shert.
Circuits (in one of &y earlice edfarts, ssohe reverdes
when | pomred W the Seseerrt!) ! $inally ussd black
electrical e te wep wroand tho mtale wd eover @
the hole ['d ewds in the bep. eaver, Veila, 8 asmmally
mma@mmm@émw@me ies | ean Gwosm
m é@ differeng entry semw screans eicply by $lipping

Gre ether patentinlly westul fosture I've tamd {g
thies with ey previeus eirgle baed Swereart

579 often then aes scresble e ssenry 1 | rossved
carteidas er insarted I3 with tho concolo pesr @ (lo
ratrompsct, this i besavm the chip weg herduired te bo
constantly eolected ond ws mubject to treraionts ard
‘wpinal sheck® when eommseted ad dicemnmseled,) Moy i¢ 1
“tesalect® beth RRHB by placirg the mriteh in the cantar
pasitian, § e resov ond lnsord the cartridse even with
corggle poer @ witheud lesing Swiresrt contents. To
nny hacver, ®e @@ %o olhar of the RY chilps has to ko
aloctad.

| “technoklutzes® boaidd eyeall et there, ¢ &yee hap
&y corvetias e ce=ambe to eshe, §° ko pleses? o
e Ao

get thes ats Jio Kebullesh, 355 By
IL e8263-1167 (CIB IRY 74784,590.
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MORE FOR YOUR MODULE . o .
ixpanded from an article by Jim Ellig Raleigh, North Carelina
lys Dave Ratcliffe, Harrigburg Pa.

The purpose of this tutorial is to 3" ow you hew te place mere than ene Brogram in en@
cosaand module. I have used it to put TI-WRITER into @y EDITOR/ASSEMBLER @sdule and
will soon add DISK MANAGER 2 to tho same module. ¥ you have o WIDGET (t@) then yeu
will, in effect, have room for up to S acdule based prograse available at the ¢lick of
a4 switch. A word of caution before continuing. .. This prejeet requires soas
experience in handling CMOS and other static sensitive devices and & knowledge of
soldering tachniques. I¥ you do not have this knewledge er experience, DO NOT TRY
THIS PROJECT! Damage to o~ destruction of your modules can resulf!

WHAT YOU WILL NEEDs

1 SPST switch (RADIO SHACK 8273-407 cr eguiv.)

Approx 6" e®a. of RED, YELLOW and BROWN stranded wire (eelers may be di¢ferent, not
important)

1 Phillips Head secrewdriver ¢

1 soldering iron (27 watt or lower)

1 static protection kit (or a lot of clip leads)

| solder vacuua of any type

1 X-acto knife A

some patience... and away wa go!'

¢ - Decide what module you sre going to modify (suggeet you use either TI-HRITER o the
_ E/A sodules since they have only 1 GROM each). Reeove the serew $rem the baek of the
module and place it where you won’t lose it. Using the flat-blade 2EreNEr ] ver,
carfully pry the catches at the corners of the eodule cutwerd. The sodule should now
pcp open. HMake sure you are using your static protectien kit st this point, The
ground clip should be attached to the ist edge track ¢froa the left with the carg

laying as in the illustration.

The cards in these modules have had all pads soldered whether there was a chip
installed or not sc you will have to de-solder the pads for the pesitien yeu will be
using for your “transplant®. Consider the ¢irst 2 rews af pine en the left ag
position €1, the next sat as #2 and eo forth. Tha E/& 6ROM te in positien @2 o 1§
cpened the holes in posiicn 83 for the TI-KRITER GROM se these instruetions are based
en this cheics,.

Now open the module you will be teking your "transplant® $rem. Switeh YeUr greunding
kit clip to the iat edge track froa the left ane carfully un-selder the BRON $rem the
board. Remove the GROM chip froe the card taking care not te bend any ping. ONCE THE
CHIP 18 REMOVED FRGMN THE CARD 1T IS VERY SUSCEPTIBLE ¥O STATIC BESTRUCTION!

Hith great care, install the chip in the other card st positien 93 making sure that it
is positionad properly (pim 81 upper left with edge cennector Lowards youd). Plaece the
grounding clip on this card and selder the chip inte pléce. Be eareful net ta aub jeet
the connactions to prolenged heat as this can da2age the chip intornally. Using your
X-acto knife, cut the lands at the following pasiticnss

Pin 14 between position #1 and 82
Pin 14 between pesition €2 and 93
~ Pin 14 between position 63 and 24
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MORE FOR YOUR MODULE <(Comte? o e

Make gure your cuts are clean and complate. Now lay the card aside until the switch
has been installed.

Install your selector switch at the label end of the module shell-halfé with the
'bulge’ in it. Referring to the sccompanying TI-ARTIST picture file, consider the
pins of this switch as designated 1 to 3 (left to right with the shell placed bulge
down, open edge towards you). Solder approvimately feur and-a-halé (4 1/2) inches of
wire to each switch terminal.

Place the modified card on your work surface oriented as in the drawing. Route the 3
wires through the hole in the circuit card at the upper left hand corner. CAREFULLY
solder the wire from pin #1 of the switch to the indicated positien on the circuit
card. DO NOT EXPOSE THESE CONNECTIONS 7O EXTENDED PERIGDS OF HEAT. In the same
manner, attach the wires from pine 2 and 3 to the card st the indicated positions.

Cut another piece of wire approx. 4 inches long. Solder it to the circuit card at
the positions indicated as ’*JUMPER WIRE®., This completes the electrical portion of
the project. Carefully examine the board and make sure you hHave made good solder
connections and that there are no ’bridges’ between pads on the card.

Now you can re-assemble the module sheli. Be sure te place the pressure spring anﬂ“&§
edge-connector cover properly in place, then snap the twe halves back together. Now
it’s time to see if you screwed up.

Fire up your console and shove the cartridge inte the grea pert. Press any key and
you should see the 3 item menu that comes on all medules. 14 not, fall back and punt
(check your wiring). If you have made it this ¢ar, remove your cartridge, move the
selector it’s selecto switch to the other position and re-insert the cartridge. After
pressing any key, you should see the 3 item menu for the other progra® in your module.
If you have made it this far, congratulations; you are finished. i¢ net, you will
have to check your wiring carefully. I¢ it is still not working, there is a good
chance you have blown one or both of the chips, In this case, punting won’t help, but
you may want to kick something anyway.

By adding yet another switch to the module heusing and running & wir@ $rom switch #1
(old switch) pin #1 to switch #2 (new sawitch) pin ®%2, Adjust the rest of the
directions above accordingly and you can really have fun!

Enjoy yourselé with this project and if you blow out an E/A Gresm chip, remamber TRITON
sells the whole package for $29,9S!

3 1 ArLuork bysg
i Pave RaCliffe

DIAGRAM =====>)>




PARTS YOU WILL NEED:

4-16 PIN LOW PROFILE 1.C.SOCKETS

2-SPDT MINIATURE TOGGLE SWITCHES(S2,S3)
1-N.C.MOMENTARY ,MINIATURE PUSHBUTTON SWITCH
6-10" LENGTHS OF THIN STRANDED WIRE

ASSEMBL ING YOUR MODULE:

1)GET YOUR 4 MODULES THAT YOU WANT TO PUT IN ONE MODULE. (i.e.DISK
MANAGER,EDITOR ASSEMBLER,T.I.WRITER AND YOUR ADVENTURE MODULE)

2)REMOVE THE CHIPS FROM EACH MODULE BY DESOLDERING.BE CAREFUL NOT TO
OVERHEAT THE CHIPS OR TO BREAK THE TRACES ON THE BOTTOM OF THE BOARD.

3)REMOVE C1+C2(FIG.1) FROM THE BOARD YOU SELECT AS YOUR NEW BOARD AND
MOUNT THEM ON THE TRACE SIDE OF THE BOARD.THIS MAKES MORE ROOM FOR
THE SWITCHES ON TOP.

4) ON THE CHIP SOCKETS(FIG.2) ,BEND OUT PIN 14 SO THAT IT COMES UP
ALONG SIDE OF SOCKET.YOU DON’T NEED TO USE SOCKETS,BUT I USED THEM SO
THAT 1 COULD INTERCHANGE CHIPS IF 1 WANTED TO.TO NOT USE SOCKETS
,JUST BEND OUT PIN 14 OF THE CHIP ITSELF.DO THIS C AREF UL L Y.

5)NOW INSTALL THE SOCKETS IN THE FIRST FOUR LOCATIONS NOTING THE
POSITION OF THE NOTCH AS IN FIG.A4.

) SULDER A 10" LENGTH OF WIRE TO PIN 14 OF EACH SOCKET.

7)REMOVE THE END OF R1(FIG.1) WHICH IS CONNECTED AT POINT A.SOLDER 2
PIECES OF WIRE TO THE HOLE AT POINT A.SOLDER A WIRE TO THE END- OF R1
WHICH YOU REMOVED FROM POINT A.INSULATE YHIS CONNECTION. :

8)IT’S TIME TO MOUNT THE SWITCHES INTO THE CASE.YOU NEED TO BE ABLE
TO SWITCH TO 1| OF 4 OF THE WIRES AT PIN 14.IF YOU COME UP WITH SOME
OTHER SWITCHING ARRANGEMENT PLEASE FEEL FREE TO USE IT.OTHERWISE THIS
IS HOW [ DID IT.

9)DRILL HOLES AND MOUNT THE SWITCHES IN THE CASE.MOUNT THEHM AS CLOSE
TO THE SIDES OF THE CASE AS POSSIBLE(S2+S3).Si SHOULD BE MOUNTED TO
THE BACK END OF THE CASE.SEE FIG.8. -

lO)HOOK UP THE WIRES AS IN FI1G.6.TRIM WIRE LENGTH AS NEEDED.

11)PLUG YOUR CHIPS;WHICH YOU REMOVED FROH EACH MODULE; INTO EACH OF
THE SOCKET LOCATIONS.ENSURE THAT PIN i1 OF THE CHIP GOES INTO PIN 1 OF

THE SOCKET.
NOTE:

IF A MODULE HAS MORE THAN 1 CHIP,YOU CAN STACK THEH UP ON TOP OF ONE
ANOTHER AND WHEN THAT 1S TOO HIGH TO FIT IN THE CASE JUST MOVE THE
REST TO THE NEXT SOCKET LOCATION.ALL PIN 14’S ARE TIED TOGETHER OF
THE ONE YOU STACKED

THE CHIP #’S MUST BE IN ASCENDING ORDER AS IN FIG.7.

OPERATION:
PUT SWITCH ON OF DESIRED MODULE AND r'qu RESET.DO NOT HAVE MORE THA}
ONE SWITCH ¢ v A TIME.LABEL SWI* SITONS AFTER DETERMINING WHAT

IS ON IN . {ON.
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the supercart articles you could use !
have decided to 9ive you one sorp. The
part of this modification that makes
this one unique is that I Mhave used
parts from several articles and cos-
bined then into one nodule. The parts
are basicly the same as other carts
except [ have made modifcations to use
sockets for all chips and an optional
built in reset ssitch. 1 have included
enough information to add a second ram
chip and a socket to put in your Disk-
nanager chips or Ti-writer.

The start of all supercarts should
begin with the reading of the article
by JOHN CLULOM in micropendium. This
article has been reprintad in maiy
neusletters including our  WEST JAX
99°ER NEWS JULY 1984. John explains
all the basics used in construction of
the module.

Lets start with preparing the board
to accept all the comporants and the
scckets, Preak the foil between the
the two adjacent holes at F1 an the
top of the board and the two holes at
FI on the bottom of the board. At the
other end of the board where the reset
resistor was removed locate the hole
that would be number 14 if a grom chip
were to be installed in the last set
of holes. Isolate this hole by cutting
the foil around it. Call this hole F2
and use it for the connection of D1,(2
ard R3.

Remove the section of ground strip
at the top of the boards where the old
rom chip was resoved. Also at this end
of the board resove the circuit trace
that cannected to rom pin 7. This hole
will become ram pin 9.

You will find there are many places
on the board to make connections. If

_you trace a connection to another

location on the board feel fres to use
it only double check it before you
test the aodule.

second grom chip locate groa pin 14
on the next set of grom chip holes,
Isolate this solder pad by cutting
the foil as in the top view of the
pc board. Separate edee cennector
30 by cutting the feil at the top
of the connector. Remove encugh of
the foil to ensure there is no pog-
sibility of shorting the wire solg-
ered to this edge connector later.
This is the last foil cut on the
top of the board.

On the reverce side locate the
ground strip section at the top of
the rom chip holes. Cut this feil
and the section of foil at the tes
of edge connecter pin 29 as shown
in the bottoa view of sc board.
Double check the two holes next te
ros pin 24 to ensure that enly the
one closest is connected.

Set your 28 pin socket in elace
and mark the location ef the extra
four pins at the top of the board.
Drill or use scae other means of
putting these holes in the boerd.
Do not worry if you sake the holes
a little oversized we will be con-
necting wire to the soecket later.

We are now ready to install cur
conponents, Install the sockets im
the board with the nusber | pin at
the top of the board. Replace Ci
in the holes cutboard of the two
it was removed froe. Bend the leg
on the flat side ef the led %0
degrees and solder it inte the
hole next to F3 and the ether leg
to C1. On the bottoe side of the
board connect R (1K) te the leg of
the led put through the hole. Cem=
nect the other end of R2 to any
ground pad. [f yeu are useing tud
ras chips connact tws 1K resisters

“to FA,(this pad allze conneets to

F3) One will connect ta pin 20 of
the socket and the other to eimn 20
on the upper ram chip.

Pasr 2

<

cw vl

hole marked F2. You can sake the gther
connections at F2 to this diode. The
other end of 01 solders into the hole
at the bottes right grom location,
Thig would be grom pin 9 as shown in
figure 1. Connect the positive lead of
C2 %o F2 and the other lead to ground.
Solder the banded end af D2 to RI(IK)
then connect the other end of RJ tp
F2. Connect the free end of D2 to the
pogitive side of the battery holder or
if you are not using x holder connect
3 short lenqth of wire to the diode
for use later,

On the bottom of the board connect a
length of wire frem F2 to socket pin
28, Connect a jumper to replace the
section of ground foil we removed at
the top of the board. Solder a wire
froe ren pin 9 o gram pin {1 or card
edge connector 23, Conneet a wire froa
rae pin 27 to card edge connector 32
on the top of the board. Solder a wire
from ram pin 2 to card edge connector
26,

It 19 now time to make connections
to our switches. Cut six lengths of
wire approximately feur inches long
and one two inches in length. Starting
with the double pole double throw
switch gith center off we connect cne
wire froa the center leg of the switch
to edge connector 29, The ather center
leg will connect to edge connector 4.
Solder a wire fro® arom pin 14 on both
sockets. Each of these wires will con-
neet to the side of the switch that
hag been connected to edee connector

. 29, Conregct the twn inch long wire to

the other side of the switeh aakeing
sure you coanect it to the same ond
af the switch as grom chip erable vire
ig connected far the seeket you wish
te use for your E/A chip.

Solder & wire te cach end of your
single pole double threw switch then
eonnect ono of these to ram pin 20 on
each ra@ chip.

WEST JAaX 2PP°ERS NEWS



The two inch long wire connected to

it is now time to test your sodule

the center leg of the DPDT switch con- and after double checking your board

nects to the center leg of the SPDT for solder bridges and proper place- m\“
switch, ment or orientation of compenants.
DO NOT install the battery until you
If you wish to add the resot svitch “have tested the sodule and are sat- HM&6264LP-13 CMOS RAM (2)
to the aodule [ would suggest the coa- istied all is correct. The gasiest TI GAME MODULE (1)
ponents on the right end of the board ethod of testing is to use CALL iN914 SIGNAL DIODE (2)
be installed on the bottom of the LOAD as in JOHN CLULON'S article, 1K RESISTER (4) .
pc board. Connect one lead to edge *Cut the case for clearance arcund 2.2 wf TANTALUM CAP. (1)
connector 29 and one side of the the ran chip stack and for the led. RED LED 1)
seitch. Connect the other side of the 1 won't go into all the tegting LITHIUM CELL (1)
seitch to the reset resistor (100 ohm) you could do to the sadule for this CELL HOLDER (1)
renoved from the pc board. The other  is very well covered by John end 16 PIN SOCKET 2)
end of resistor is soldered to a short the other articles I combined to 28 PIN SOCKET (1)
length of wire and it is then soldered construct this module. ! would like DPDT SWITCH CENTER OFF (1)
‘o the colder pad connected to edge to give credit to Richard J. Bailey SPDT SWITCH (1)
connector pin i, of the NH99ER USER GROUP , Jim NC MOMENTARY CONT., 3SW (1)
McCulloch of Evanston, IL , and an ‘
Insulate the top of the board with  article written by Dave Ratcliffe
electrical tape in the area that the  in which he is expanding on an ,
svitches will be mounted. As an added article by Jim Ellis of Raleigh,
precaution wrap the switches with tape North Caralina. .
allso. Depending on the size of your . :
switches 3 good place o install them
is on the top of t"e module near the WARNING!!! As with any project of
center of the huse. If you find micre of this kind 1 nor the WEST JAX
switches cmall enough they can be 99°ERS are responsible if you blew -
mounted theough the front of the any chips or damage your cemsuter N
wadule. This location would be the in any vay. PROCEED AT YOUR 056 RISY
ideal place if you can fit thew in.
The two ram chips are soldered to-
32tha~ an2 on top the other. All pins  NOTE! | used a wirewrap socket for
are coanected e:cept pin 0 on the the second chip and raised it te the ~FF
ureer <h1p 1t is bent cut away from . outsice of the module. In this way I Qéﬂc‘”"‘ﬁ” CENTER
the lower chip, could change the grom chip witheut Swa 2 z N§C
i o R @
opening the madule, . Sp ﬁﬂb?p(;&fp g‘,g;-i Suf’l
o y o G / —
sde L$0 Cw '&{‘\ %-0&0@?'
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IKSTALLATION OF GRGH CHEFS
INSIDE THE V1 COMR3LE.
by Patrick Ugorcak
OH-NI-T1

The cartridge groe chips for cost
of the Tl sodules can be installed
inside the console so that it is no
lenger necessary to plug the cartridges
into the gros port. The prograse cas
be selected by way of a switch attached
to the groa chip. This not caly saves
tise in not having to search fer a
particular cartridge But it alse saves
wear and tear on the groe port.

Like all articles of this type
sust first warn everyone that any
sodificatien to your console will void
any warranty and alse the risk you take
is your own. [If you plaa ea doiag this
sodification on your oaly coasele [
strongly recossend against it. - There
is always a chance, although slie, that
8 disaster sight occur,

The parts youw will need for this
project ares ,
1) Progrea groe chips either
purchased froa Ti for arcuad 94
each or taken fros a cartridge.
2) Ribbea cabie (6 inchas long, 13
wires).
3)  Thin wire to connect the
suitch,
4) Switch (The type of switch used
depends oa the agplicatica. Here
on this later.)
5) Low watlage solder irem (23
watt or less), selder, solder Bulb
to resove groa chips froa asodule
if used, etc.

This project roquires Che resevel
of the gros extender, the part the
cartridges plug inte, frea the consele
and attach 16 wires to it. The other
end of the 16 wires &re attached to the
groa chips which are beigg inetalled.
A switch is attached betweea ene of the
wires 30 that the progras can be turned
on and off.

What lieits the nusber of prograzs
which can ba iastalled is the type of
switch that is used. [ have imstailed

" two prograss into a console (E/A and

DMII) using a SPOT type suitch and se®
N0 reasoa why sore canaot be used. Gae

criterion for the owiteh ig thad it
sust have am eff pesitiea se that the
prograg attached to the gres pert eaa
be turned eff whes cartridges are used
{extended basic fer esaeple). I[§ yeu
arg ingtalling ealy one pregran then
any SPST switeh will wark as leag as it
i3 seall enough te eoust im the
console. 1f mere thag cne pregras is
being 2dded thom 2 gwiteh with an aff
pesitien is nesded. | used o SPBY
oa-aff-en type owiled for oy tus
progras  ingtallatien. [ have seem
siniakure retary switches at has easts
with a8 eany ae 12 poesiticns. Isagine
11 prograns available at the flick ef a
switeh. A sini DIP ewiteh could olse
be used but say ret be as eeaveaieat te
aperate,

1) Reeeve the ea/eff cwiteh picce
o8 the blaek and silver eeassles.
2) Reseve the 7 serews frea the
bottea of the cansele.

3) Ligk the bektes pert ef the
cengele frea the Rep pertiem.

§) Ressve the 2 sercus heoldiag the
pouss supply to the censsle and
reaave the pewer eupply.

3) Discennsel the pexsr cable frea
the peser sugpby.

6) Resave the § serews heldiag the
eotherbeard te tho cesesle oad
1ifk the eatherbeord wp slightly
86 that the keybeard comneeter cem
be Peasved.

7) Discessest the keybeerd and
14t the setherbeard eut.

8) Rosave the gren estamder fres
the eatherdeard,

Praserieg tha fren Chiss

The oreo chips will  Be
pigay-bached tegether te fere a gres
stack. Pla 10 en cech pregras gres
chip group 18 attached to tho switeh
pesitiea so that the differcat pregrass
can be celected. Se2 of the pregrass
use a3 cany ags 3 ¢rea cbips. Fer
enasple Editer/fsseshlor wuwses i,
Fultiplan uses 3 anéd Biok Hamager [1
uges 2, In the cage where cere tha
one €hip is used, care sust be takea te

Pag e <

eske sure that the chips  are
pigey-backed ia the right order or the
pregrea will net fuaction properly,
This i9 net tos difficult because the
chips are nuebered in tha proper order
(DRTI-CR2234.  and  CD2235,  for
ezasple). Just aske sure the chips are
stacked in  assending order and
everything will werk fine. (See figure
2 for sere detail.)

To prepare the grem chips for

installaticn de the following:
§) Carefully bemd pin 14 on all
the ¢rem chips with 3 needlencse
pliers. Refer to figure 1 for
leeation of pin 14,
2) Piggy-dack all of the chips
used sabing sure the notches on
the chips face the sase direction
ong are arranged in the proper
erder ag diseribed above. It sore
thea oae prograa is  being
installed teep the gros chip
greuss tegethar.
$) Salder all of the pins except
fer the pin 14°s. Make sure that
there are @2 solder Dbridges
betusen the piag.
§) Solder tha pin 14’s for each
pregras group together, Solder a
thin, & inches long, to each
pregras grevg ak pin 14,  (See
figure 2 fer dotail.)

i) Stperate the ridbon cable into
tua pioces, ene with 8 wires and
the obher with 7 wires.

2) Attach the ribboa cable to the
recsining 13 pins on the gros
okack. The © wire piece is
atkached to pins 1-0 and the 7
vire piege te piag 9-13, 15 and
16, '
3} The wires attached to pin 14
are thes csasected o the switch.
§) Attach & ssall piece of wire
bebusen the eemter of the switch
and pin 29 6f the grea extender.
{Figuwa 3).

§) The wires fres ping 1-13, 15
ead 16 aof the gros stack are
attached te the gros extender
positiens indicated in Table A,

6) Racheck all ef the connections.
7} trap Qthe gres stack and wires



with electrical tape se that it
il st st it th e
sotherboard’s setal shie “a’ uhon e L '*5-'*‘“ 12
installed in the ceasole. = =Tk burez
8) Install the suitch in the
console close to the ¢roe pert
either on top or in the back.

Sesseechlion the Coesele

Before reassesbling the cossole,
test the prograss installed. Recomasct /
the power supply, keyboard ané scaitor < qrA-LE X
to the sotherboard. Make sure the Ri®Go CABuE counecten
power supply and keyboard are ok 3 . TO  aBow EYTENDEZR

non-coaductive surface before applying
any power to the comsole. Tura om the
console aad try each of the prograas
installed to sake sure everythieg is

working properly. Also check basic iaé
the gros port for proper operation. It 1361341321301201261241221201 181 161091121101 81 61 41 21

say be necessary to reset the coesole 133133134129137 1231023020 A ATEAGASAAAL 20 70 1 3L UL
(fcta: =) each tise & differeat prograa
is selected. Make sure that the g¢roe
stack suitch is in the off positica
before inserting aay cartridges {ate
the gqros gport. If everythisg is
working fine thes the coassle ca be
reassesbled. If & probles occurs
recheck all your work,

Whes reassesdling the coasole azke
swe that the ribbos cable is bent cut
of the way se that the gros port cas be

froa Eutender | Eree Stagh
}

! }
! }
! $
} H H
reinstalled inte the top of the conssle | 3 i I8
and it does not iatorfere with the ! 3 § 3 H
operation of the cossale. The gree i 7 ! I
stack should be placed to the left side B 9 ] §
of the consele sbeve tho sotherbaerd. ! i ] 3§
Reassesble the comsale ia the reverss s 13 ! 6 |
order used to disassesdie it. ! i3 § 7 }

AMter the consele is assesbled ! 17 ! e
recheck it agaia te cake swre J 19 ! §
everything is operatisg cerrectly, ! 21 [ o

I there are aay questions sdewt ! 3 bt 8
this project please feel free to ask. § 3 § 12 $
Ny address iss 7167 Luasa, Alles Park, § 7 § 13 H
Nl 48101, § Vi § 14 8

§ 3 § 13 §
8 B8 § 16 §
i ‘o ! ] ]
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EXPANSION BOX 32K WITH 8K MODULE RaM

EDITORS NOTE:

IN AN EFFORT TO CONTINUE PRESENTING THE READERS OF THE WEST PENN 99'ERS
‘WITH A WIDE VARIETY OF HARDWARE ARTICLES, -X°VE INCLUDED A VERY GOOD ARTICLE py
JOE SPIEGEL PAST PRESIDENT AMD HARDWARE ENTHUSIAST OF THE "AIRPORT AREA

WELL HERE YOU ARE, AND HE MAS GIVEN YOU A LOT MORE:
- @ 8K OF MEMORY THAT IS ACCESSABLE BY £/a USERS. ( W/BATTERY SUPPORT)
® 32K OF MDMORY THAT CAN ALSD BE BATTERY SUPFORTED IF YOU FIGURE
OUT HOW THIS CAN BE USED,

® AN INTERFACE BOARD FOR THE PEB THAT couLp ALSO HAVE SUCH FEATURES

SPONSIBILITY CF EITHER JOE, HYSELF, OR EITHER USE%'S GROUP OR ANY

REPRESENTATIVE THEIR-OF, AND THERE-UNDER, OR WHITHER-TO-FORE | - @
coooiioililuoaclaelacnanoo@aaeeaasemsa@@ame@@@@@@@@@g@ms@@@@@@ee@@@eeeaacaeono

32K+ for the PEB: Most Poeple with Periphera) Ezpangien boxes already have
& 32K card, cr one of the lerge memesry eardg by FOuNDATION, HYARC. or
CORCOMP. For those people, fike eyeel?, that like ee Play wigth @lectronics
and - efther don°'t have a 2K eard. ®F wvant Re get sl ef ¢the powar Aungry
DRAM. here s & project fer youw., | 8ot the jdea fer the €ard from an
erticle (n the R/D Coeputing Nevslectas By Ryte Data eof Canada. The
Project described in the nowsletter wag eRly the 8K portion ©f the card ]
bufit., | thought that ¢ YE8 & waste €7 & glae te enly (neludo 6K, go |
added scme more Bepory and some ontps bufferp ehipe and erestod the card |
48 descriding, would Itike ge POIRE Byt te BRyone that read the Ryte
Data Nevsietter. The 74,5368 ehip s meqg corroetly vired® fim theie article,
thus the 8K card they deseribe wi) RO work prepeorliy. The eurcuft disgram
©f sy card that 8 Smeluded im this a@w@ﬂ&@%®@.gh@aa the eorrdet wizing for
that ehip. esllaed §¢ the Ko é8rd beeause 18 pet only contalne 32K of
Static RaAM, bdut alse has an additiona) 8% fm ehe @odule ROM/RAN area that
sakes it {nte s “Sup@we@p&” . ype 26€60886FY. Thus Yoy san have all the
beniftit of o Supercare withaut Bedifying yeup E/A moduie., jn taet, with a
CorConp controlier card (op poeseibly the HMYaRE 8isk @anager), Y8y ean loaag
the module epace vwitheut the E/a ®e8ule 1?2 yeu heve & pregras that can
stand alone. The 8K Pecrtien g battery baecked 8e that §f you load a
program like the Supercart eonu ‘that [ discussed o eouple ©f menthe ago,
the prograe- will vcemair oven 8fter the PEB ig turned ©ff., There (o a
switeh that is wired into tLhe €are e allew the 8K we be disabied while
using other modules that have ROM me RaR 4m Qhem. Even with the 6K
digsabled, the Gemory {8 @til) recaimed. The total cesk of the ecard- {3
8bout 040.00. | resltze that o uses 32K ecary con be found fer iess aoney.
but 3¢ usee DRAM.which Consume® aueh mera power ane gees met econtain the
extra OK. A version of this cara eoulo bo buise irte Lhe console or Speech
Synthesizer for about 825.00, But there-is then the dissdvantage of your
systea not being Interchanganie wigh Other peoples’ systems. The daternal
asdifications also cause grobkleas 88 the consele has te be vrepaited: you
have to renove Any acdifications pearore Sonding R eut. | cap 8ueply vo:
8ources and prices for the pPazrete esequired.

Joo Splegel

—
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® 807N T4LS 2UN’s ABT HAVE ©8 AxD &R 0 THESE PINS
. ’ [EPABICH MR 32K WITH IR IODE MAN

SANTS LISY:

BASIC 1% MDORY CAD; & erFI6E: % e
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Yo rosT pcrxs 32 KiloByte MEMORY EXPANSION

|

A - 1) FOR INSIDE THE SPEECH
A J3e " EEhs SYNTHESIZER ( OR ANY
Rao |V we PLACE YOU WANT TO PUT
1o 4ty ECERGRS (€32 Im.
Vé ,1__383—-»:‘;.—::;; (cs;)) by JOHN WILLFORTH
" menen |32 e m o memmer (Cs4) (based on ideas from the

WESTRAILIA, and the
CEDAR VALLEY USERS
GROUPS)

Y ]
cornot

I have written up several articles on the
subject of putting 32K of static RAM inside
5 of the TI console. I believe that most of the

The long connector on the left of the
schematic, represents the large 44-pin conn.

pr |37 ] 1‘ information for this came from the WESTERN
L3 B 9 AUSTRALIA U.G., and the work leading to the
'.’: ¥ % insertion of the same memory into the Speech
g0 I REVCICI Synthesizer, was done by the CEDAR VALLEY U.G.
S ' :&*&‘zﬁ 4 Now I have put memory into both the console
gi ) : au Funs, and the Speech Synthesizer. I thought that
5‘9 81; 3 G ¥ there should be no place you couldn't stick it.
i 3} o So I just finished putting it into the OLDE
8 1s g css,,, TL STAND ALONE DISK CONTROLLER ( part of the
afs‘n'& 4 H w.'-_"_'j old train ). This made a nice quiet, sort of
A " 4 micro-expansion system ( without RS232/P10).
ms |8 © 1f you already have a full blown system, OT
W | = " are just beginning to get int a disk system,
(3 3 22 E, and realize that you either don't have the
o,&.... 1 - funds, or will not need anymore than that just
d3lomed | mu: v EE described, you should read onm.
”“ q . d1 g o i),

that is inside the speech synth., or any other
I plug in peripheral je: Stand-alone Disk Cont..
-F- . og¢ The big difference, however, is that ONLY the
speech synthesizer carries pins 1,2,43, and 44
%.ﬁu into the unit from the console. Therefore if
MALE you do decide to puf memory into any other unit
SCOR IN i Sy TRESIZER than the speech synthesizer, 1 would recommend
that you wire across that unit, in other words
you should run 3 wire from pin 1 om che console connector to pin 1 on the output end
of that unit, where the 2nd unit from the console might be plugged in, and do the
sama for pians 2, 43, and &4. This will enable you to put the very small speech
synthesizer out om the end, instead of betveen the 2 much larger units ( console
and Disk Controller ). There is omly one lead that is involved here that i3 a must,
and that is the pin 1, since 1 have stayed wich using the +5 VDC from the console,
rather than tapping it from the +5 Volt source in the unit where this is inscalled.
1f you have the documentation on the RAM chip, you may be confused by the reverse

. order of the address lines. DON'T WORRY, just wire the chip up as I have indicated,

and 1f you do your patt correctly, it will work. 1've done nearly 20 of these in-

stallations in the console and the speaech synthesizer, and in a stand alone disk

controller, and as far as 1 know, they are all working. 1f you want the more simple

instructions, on how to install this same memory into your console, ( which is what

1 prefer ) just contact me, by sending & stamped , self-addressed envelop, and 1

will send the instructions. Have fun! JOHN WILLFORTH RD#1 BOX 73A JEANNETTE, PA
15644 , or call after 9:00 PM, (412) 527-6656
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32K ON THE 16 BIT BUS
By - John Clulow
Based upon ideas fram Mike Ballmann

The following is a step-by-step description of how to add 64K of RAM memory
on the 16 bit bus. The present modification uses only 32K. This corresponds
to the memory space of the 32K Memory Expansion. The modification yields a
speed increase of about 50%.

Mike Ballmann is currently working on a circuit to allow CRU decoding of the
remaining 32K. This will open up a whole new area of software, including such
possibilities as a real DOS which could be loaded into RAM from disk on power-up.
The 32K modification described below can easily be modified for full decoding upon
completion of Mike's work.

You will need two Hitachi HM62256LP-12 RAMs. One source of these is M’ ~roprocesors

Unlimited. They cost around $12. You'll also need a 74LS21 and a 74LS!53.
These can be obtained from various electronics supply houses. All wiving should
be done with wire-wrap wire. You should use a lovw wattage soldering pencil with
a fine, pencil type tip.

The modification is done on the main board of the Black Silver console, and
you'll need to refer to the Logic Board Component Location Diagram in the TI-99/4A
Console Technical Data book.

1) Remove the board fram the console, and identify the two ROMs. They are
located between the GROM connector and the 9900 IC. One is parallel to the 9900
and the other is perpendicular to it. They are U610 and US11 on the Camponent
Location Diagram. '

2) Bend the pins on the HM62256 IC's closer so they will firmly contact the
ROM pins when piggy-backed. One way of doing this. is to place the RAM on it's
side on a table and then move the body of the IC toward the table to bend the pins
uniformly.

3) Bend out the following pins on both HMG2256 RAMs: 1 2 20 22 23 26 27 28.
These pins will NOT be soldered to anything on the ROMs. Holding the IC with
the notch up and looking at the top, pin numbers start with pin 1 on the upper
left, go down the left side, then across and up the right side. Pin 28 is
opposite pin 1 on-the end with the notch.

4) Place one HMG2256 over the ROM that is parallel to the 9900. Make sure the
notch points toward the 9900 and that the writing on the 9900 and the 62256 can
be read from the same direction. Place the RAM such that pins 1 2 27 and 28
extend beyond the end of the ROM. The un-notched end of the RAM should line up
with the un-notched end of the ROM. There should be a sort of "spring tension"
that clamps the RAM pins onto corresponding ROM pins below it. This will help
to insure geod solder joints. If the RAM doesn't fit tightly, remove it and
bend the pins closer.

5) Solder all RAM pins not bent cut to the ROM pins below. Use a low wattage
pencil with a fine, pencil type tip. Inspect each solder joint carefully in good
light, under magnification.

6) Place the second 62256 on the ROM that is perpendicular to the 9900. The
notch on the RAM points away from the 9900 and toward the edge of the board. As
above, solder and inspect all pins that’ were not bent out.

7) Bend out the 74LS21 pins 1 2 4 56 8 10 12 14. Note that pins 1 and 14
are across from each other on this 14 pin IC.

8) The 74LS21 will be piggy-backed on the 74LS138 USO4. This IC is located
adjacent to the end of the board where the edge connector is. There are two 138's
next to each other. US04 is the one nearest the end of the board. You will place
the 74LS21 so that the UN-NOTCHED end lines up with the un-notched end of the 138
(pointing toward the cassette connector). Pins 1 and 16 of the 138 will extend
beyond the notched end of the 74LS21.

@g;



32K ON THE 16 BIT BUS CONTINUED

9) Before positioning the 74LS2l, solder 1/2" lengths of wire-wrap wire to the
138 pins 7 and 9. Then position the 74LS21 on top of the 138 and solder all pins
not bent out to the 138 pins below and inspect the connections.

10) Bend out all of the 74LS153 pins EXCEPT 8 and 16.

11) Place the 153 over U613, a 74LS194. The notch will line up with the 194
notch and point toward the edge of the board away from the 9900. Solder pins 8
and 16 of the 153 to pins 8 and 16 of the 194 below.

12) At the end of the 9900 opposite to vhere the RAM's have been piggy-backed,
you will see a line of three ICs. They are a 74LS00, 74LS32, and 74LsS04. The
741500 is U606 and the 74LS32 is U605. Turnm the board upside down sO you can see
the traces. Find the trace that runs from pin 11 of the 74LS00 (Ue06) to pin 13
of the 74LS32 (U605). Double check to make sure you're doing the pin numbering
correctly. When you've found the trace, cut it with a knife so there is no con-
tinuity between the LSOO pin 11 and the LS32 pin 13.

13) Identify the piggy-backed RAM that is perpendicular to the 9900. Solder
wire wrap wires connecting every bent out pin on this RAM to the corresponding
bent out pin on the RAM that is parallel to the 9900. Pin 1 to pin 1, pin 2
to pin 2, etc. There will be eight wires in all to solder. ’

14) Solder wire-wrap wires to make the following connections on the RAM that is
parallel to the 9900. Pin 1 goes to pin 24 of the 9900 (solder the wire to the
9900 pin on top of the board). Pin 2 goes to the 9900 pin 22. Pin 20 goes to
two places. Connect pin 20 of the RAM to pin 22 of the RAM and also to pin 8
(bent out) of the 74LS21. There should be three wires coming off pin 20 of the
REM. Pin 23 of the RAM goes to pin 21 of the 9900. Pin 26 of the RAM goes to
23 of the 9900. Pin 27 of the RAM goes to pin 61 of the 9900 (fourth from the top
on the right side). Finally, connect pin 28 of the RAM to pin 20 of the 74LS244
adjacent to the piggy-backed 74LS21.

15) Connect the following 74LS2} pins with a bare wire: 1 2 4 and 14. Connect
the short wire fram the 138 pin 7 to the LS21 pin S5 (bent out). Connect LS21
pin 6 to LS21 pin 12. Connect LS21 pin 8 (bent out) to the piggy-backed 153 pun 2.
Connect the short wire coming fram the 138 pin 9 to LSzl pin 10. Finally,
connect the 74LS21 pin 14 to the 74LS244 pin 20 that you connected the RAM pin 28 to.

16) OK, we're almost dona, so take a break and have a beer.

17) On the 153, connect pin 9 to pin 13 on the 741532 (U605). Pin 10 of the
153 goes to pin 14 of the 74LS74 next to it (U607). Also connect pin 10 of the
153 to pins 11 and 13 of the 153. Connect pin 12 of the 153 to pin 15 of the
153, and then connect pin 15@@*%@153@@91337&%7415000612 (next to the
741574). Connect pin 14 of the 153 to pin 11 of the 741500 U606; that's the one
you cut the trace on.

18) That's it! Now have another beer pefore putting your camputer back together.
When you try it out, remember that thig versien isn't compatible with other 3K
in the systesm.

If you have problems with this I can't promise I can help but feel free to give
me 2 call or write EMAIL (419) 874-8838. Ask for Joim (or Hose-Head.)
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WORII0N RAXDISK 234X EIPARSION PROJECT
By Coward A, Mallett
SOUTHNEST MIKETY-NINERS, Octoder, 1984

The KORII0E RANDISK {s availadle fa 90K €350 (340
Sactors) and 100K DSSD (720 Sectors). This project sspinds
the giza te 234K (976 Sactors) fer oa iacresse ia storsge
tapacity of 44X (234 Sactors) or 33.31.

This {acrease is accosplished By adding ene 74LS134 (3
to 16 DECODER), ene 76LSO2 (MOR GATE), and eight X
S204LP-1S STATIC RAM chipe, resoving cae I4L3130 (3 te @
DECODER) chip, and aodifying the DSR CODE to- recoqaize the
existanca of the added aceory. The erigiaal NORIIOM RANDISK
CIRCUIT doae act fully daceds on of tha five sssory address
lines froe U® liaiting it te 180K, DBy fully decoding this
1iae, we pick up sight sora CHIP SELECT SIGMALS bringing us
up to 234K (974 Sectors). This wtilizes tha eriginal desige
to its fullest poteatial with ealy & few SINLE
NODIFICATIONS,

The KORIZION SOURCS COBE VER O3 was used in this
project, but scdifications te other versions should te very
slollar, (Rotes VER_O4 arrived as thig waa going te press,
A1 ssdiffcations were {deatical, except PERTEST. Use the
aodified PENTEST froe VER 03 te chack the sesory addsd by
this EIPAMSICH PROJECT, ‘

SESIIEILANELILNETINTANLLATITILIEITILETIELNILALRILILLLILINN
CAUTIONs TNIS RODIFICATION IS UNDERTAKEX AT YOUR Oux RISK
. A0 MY VOID YOUR KORITON VARRANTY,
SESLEURIRIRINRNRITINTNNIBEININEEIRININTLLLLNILLILILIRLLLALS
CAUTION: REROVE THE MICAD BATTERIEE FROM THE RANDISK
. DEFORE STARTING, USE CARE WMEN NAXSLING THE RAZ CHIPS
T8 AVO1D DASASE FEOR STATIC ’
SUBUBRRTINNRINTASEINEIRININNTINITATRANTSNIILIIIREIIRLALIUNS

1. Rasava U1, the origisal 3 to O DECIOER CHIP, frea its
socket and DISCARS, '

2. Ressve the EIGHT PICEVBACKED PAIRS OF K RN CMIPS
froe their sockets U3-Ub and UI2-Ulb.

3. Resave U2, the original 4 te 16 DECODER, froa its
sockst,

4. Racave (10, the original 2OR ATE, fres its socket.

S, [lastall o THIRD ASDITIONAL 3K RAR CMIP PIGSVBACKED o
top of EACH of the reseved PIGEYSACKED PAIRS OF Ok RAN CHIPS
coanscting EACH PIN to its CORRESPGUDING PIR balow with the
EICEPTION of PIN 20 (CHIP SELECT)) BENS PIU 20 eutmard )ike
PIN 20 ea the CHMIP balom iR Rafestall those EIEMY
PIGEYDACKED TRIOS {ate their sockats (US-Ub and WIZ2-Y13) oad
RECORNECT the ORIGINAL linzs fros PIN 20 of the CENTER CHIPS
te thair ORIGINAL POINTS oa the EIPANSION JACK next to U3.

6. Install the ASHIVIONA 4 te 1 DECC2ER CHIP (74L3134)
PISEYSACKED oo top of the ORIGIEM & te 14 DECONER OMIP, W2.
Cannect P18 12 and PINS 20 TiR0 24 o their carrespending
PINS balew., Bead PINS I thew I8 and PINS 13 TMRY 19
OUTEARD. Radnstall the PIESYSACKED PAIR OF 4 te 34 OSCODERS
§a its U2 socket. Commect lines fras the UPPER CNIP PINS )
T8 8 as follome,

PIR S te Uy SOCXETPIN IS, PIE2TO
PIE3TOUL SOCKET PIN 43, PlBG TR
PN S 10 U1 SOCKET PIN 33, PIN 4 T8 Ul SOCKET PIN 10,
PIN 7 70 Ul SOCXET Plu 9. PN 8 TO U3 SOCKET Pla 7.

Thase grevide the CMIP SELECT SISNALS to the CRIGINAL
(CENTER LAYER) of X RAN CHIPS,

U3 SOCKET PIN 14,
Ul SOCKET PIn 12

Consect lines frea the UPPER CHIP PINS 9 THRU 13 and 13 THRY

17 as fellesst

PIN 9 1O PIN 20 US TCP OX CHIP.

P16 10 T0 PIN 20 U4 TP 8K CHIP,
PIN 13 70 PIN 30 US 0P 6K CHIP.
P1n 13 10 P18 20 Ub TOP 8X CMIP,
PIN 18 10 P12 20 012 TOP 6K CMIP.
PIE 1S T0 PIN 20 013 TOP 0K CHIP,
P1d 34 10 PIN 20 US4 TOP 8X CHIP,

PIN 17 70 PIN 20 013 0P 0K CHIP,

Thase provide the CNIP SELECT SIGHALS to the ADDITICRAL
EIGNT £X RAR CHIPS (TOP LAYER)

7. Install & aew BOR GATE (74L502) PIGGYBACKED oa top of
the GRIGINAL MOR GATE, U10. Coanect PINS 2, 7, and 14 to
the CORRESPOMDING PILS balow. BEHD PINS 1, 3 THRU 4, sad 0
D 13 outserd. Reinstall the PIGEYSACKED PAIR of NOR
GATES ia its U0 socket. Ceassct LIMES frae the UPPER CNIP
a8 folicass .,

* PIB 1 8o PINS 18 and 19 U2 UPPER CMIP,
PIE 3 te ¥l SOCKET PIN 4.

- These srovide ide CMIP SELECT SIGKAL for U2 UPPER ¢ to
16 BECOSER CMIP thes fully docoding the availadle MERSRY
ABDRESS LINES. ' _ .

PIEC G THRU § and PINS 0 TRY 13 of the UPPER'NOR GATE
410 are oot wsed and are left MOT consectod. They can be
used ia future sodificatiens.

© This cospletes the MWARISARE sedificatioss te the
AMDISE CARD. Rss® the DSA SOFTUARE sust 00 eadified se
that thia ASBITIONAL MENCRY can Lo accessed.

CODEC CALL SUSPROGRARS, ETC. ore

located fa RACKS 90-92 at the top of the RARDISX REMORY RAP,

The RIDIFIED RARDIEX REMORY 8AP nsw asteads te RACK 124 and
(]

g
3
2
3
£

Lichily, Shio fo ssch EASIER than it aight appear since
the SOURCE COSE (or the NORIZON RANDISK was provided sith
ths EIT aad i3 wal) Docesested!

The fellowing PROGRAMS sill need to bo scdified ond
thea REASSEMLED with the EDITOR/ASSENBLER. CALL/S,
OECX/S, CLEAR/S, CREATE/S, FILL/S, LOADER/S, PARTA, SVIN/S,
18, ss¢ VERSION/S,

Tio BASIC progras RENTEST sust alse be sodified. The
other DRIGINL SOURCE pregrase ¢o ast require esdificatioas
o we us2d 88 {0,

f MENTEST - Gelete LINES 010, 130 thry 170, 190, 200,
320 tew 36, Cunge LIE 100 fres CLENSTISZ® T0
LOETIN32°,

2. CAL/S - Change °Cl £2,1441° 10 CI R2,977° AT LABEL -

84302,
3. OSGI/3 - Change °C7 £2,24° 70 €1 12,32° (fourth LINE
sfter LABEL OK1), ’
& CUAR/S - Chaage °L] £2,%0° to ‘LI R2,123° (fourth
LINE after LASE. LOOPY),
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THE POLLOWING WAS DOWNLOADED FROM DELPHI:
Foundation’as Edge
=« By Travias Watford

Several yoars ageo ?cumda&ﬁ@ﬁ produced the first rems diek for the TI. When ay
Tl memory _cear cemv inced myself to shell out the bucks for their new
card. Twe hundred an @@van g dollars beught =me the Eoundetion 128k card with
the DSR_ option,  The ram had s@riow@ drewbacks; it cllovcd maximum of
three files and could not be mcc@@s@d with eny of the available ilk managers.
On the other end i¢ woe fast and it was the oenly ram disk available for the
TI. 1 was sati sfi@ at leept until other ram disks boeotins groater capacity
and coapnet@ 2109?5 compatsbﬁnﬁt hit ¢the @@@kee. As much ag wanted one of the

new@r card '. Justity r@pk@cing & work ngﬁ ag inferior, memory card.

@

Th how t 8l %u&tﬂ@n remaingd for years. centl however started
g,géoggng the poa@ﬁbﬁnﬁey of upgreding BY pf%ﬂ@n% card and ¥ound that’ {t ::»Td
@ 0O °

This erticle is the product @ﬁ %h@& wawmo % can aeeog no roapono‘*i{xt
for your resulta(let’s be real ‘m just mdav he n eps _.Jtl
below have worRked for Be. Tﬂ@ pg@c@dmww i@ falrly elmp e and | gou tollow
instructions carefully, ou should not have eny problems. havc
peinstakin ly r@viewed hese instructions and feel cartai that thero are no
mistekes, ven't be held lieble for any misprints, be t { fau or not.
Read these sne%?mctﬁoa@ carefully, paying ar&icu Ds ottontion n¥
descriptione of the ecerd. If there are a@y 4 @c?@ aaelol. OCBED.
assume that cundgtﬂ@w mad@ ne chamg@% in the "REV 1* card but it a* traco or a
chip i# not where 1 say sT0 govided I havem’'t talked you out of it,
$36-560 and an evenings W@rk &E@@ new you will heve a rem disk second to none.

Even {if yeu hgvg gg@é@t@@%ﬂ@@t@@ @1&@@%@5 y@us e #d, § cem of or somo hope. To

contrel the ad elt card a® develop new a ro-
based ram disk @-mngﬁow, £ yew @ve the @wﬁg nal eo!twa e ?og't nee
devell on ite ah@?tco-ﬂw 8o @m knew thed. ve ﬁa uott'aro
addressces fow og the problems. Whﬂn@ ¢ will allew 32? zlloﬂ. you must

softvare eae 2@ yoeu @@W@?@U% } cam’t uwse your ra disk tth di
managers. My op@ra& n @ya @. ﬁ@ designed t@ woi wtth all popular dink
managers, and belng e based slways pressmi. 8 orattnc system can

be used with vaszed Eﬁ@d @un&@%ﬁ@n carde a6 weak 88 thooo tltcro as Eor this
artiels. Tha software can be purchased(when comp ete) directly from me Zor $120.

It viLl slas bo avelloble, 4t ne costs in Sh2ofaThetaes SIlipe, onsgrem, contols
who av accees teo
besie, tg select the SEiV@ mmgb@ (1=9} th@@ th@ ram disk al?l rgspénd to.

The upgred@ {s in three ﬂﬁ@@p@@é@@& p@rt@ whﬁcm e@u be done in any combination
depending upom the level of ceapat Bliie f@ée Fully upgraded, your
Foundation cerd, &3 am @Et@fw@tﬂvm €6 m 80 twar@o rUnR tho Myarc epros uood
in the Myare S ﬁk d. gsv nE &h@ Feundetion al o%h he features boaotod by ho
Myare card; nel u § {@rc Extonde Baesie. e Hyarce software can be
purchaacd(hopefnniy) direekly frem Hyars

Before w Bo 8 basiec erientatien:
This srtgc s°wr ?@@ fo® ?@wmgata@m 128% c@@d@ aarked “REY 1%}
The Eollow ng tor-g 2il]l be used W @g deseribing the Foundation card:
e the caf Rearest @ ? vhee Lnatalled}
rron - the ntde that pluge inte the b@m

rRONT - the side nesrsst the fremt of the p-be
BACK - the sids neoarest the back of fne"5o wmgmw?ggtg??§2!l®d°

The card has qug ?@W%@@@ @hﬁp@@ﬂ led *A%, "@“ ”Cwo ané “D'. w%th “A® at the

Tonrat the Potit Shdaver St Ot RONE oo BACK  tne Tedin Tena that sre
drtl?@d for Xé ‘s bukt are v&@agg Thue A=1, Ag gw oag-?p ng 8°"‘$°“3:§“‘§.§€§

slots.

e sigteon =e@0 R @umﬁ OB Am@ te A= o
)ggé?gn%ateggaemgvegfe%?& m? 3 % %g @g%@%néggzgg gu?ltgsazéiilzgg '&%3.33
n_the ch?pe gg?@&%V@ % the %@i@@@@mt @%gg the board. B %"Y“ eoun BN%.

op Ping are countod tron n

€ 8 @Reap? nd C-=
‘g::{§mth0Q§2T§§me hA% &m§ E@Et tom @gpggchh% % go, @traisht gcrose Tand pRonginge
hile p?a 8 ﬁh@ %@@ A@% ﬁno 3 ?g 6, ® ar@ " i pin 1} 'and eosn
owar ACK . ¢ho bettom ip, mevae_ ecro s and continue countin

owarg ho FRONT. 1 3@@’& want %g b@?@ ahyon® but ie imperative tha
VERYONE undors%@n@o

2T — Page B .-é'?



We will be making connections te the following integrated circuits 80 ma’
they ere ae gollowa:

- - A= B=2274L874 B=-3274L825%9
3-3:%;;333 e S T PO D-1=74L306 D-4=74L3244
os.

EBG 1 r or the jumpers,
gaugghlgi;gsgrapnd maangia low ?ﬁtﬁa ®rgg goga? .3 gor 1n thto egtfgl .lwl
excoption of thé now BOBOEY ehﬂ@@ aad the : availseble at adl?

. stores. A% the end o? this aerticle 5om wil 'y colploto parts lis
Radio Shack parte numbers. On te the medificat one.

PARTG1

tion card is lit whe
tRe?Pavar fo ndoubtably ory 118167 0ed o8 0" Sho Eoundation cord 1s 11t vy
onry r{ng ra® disk aceesbes.

he beard, cut the trac tc the TOP leed of the l¢
ggotg:iggspogggﬁ gidgmeg $ g@ toward the BACK of the
oldog 2M322 2A tx@msiaeor nte eny three holes a
a

transleter’s @aatter te pin 16 ‘at D-1.
Attas UBber from the collocesofel ¢ 10P pin"of the fed. !
Attach u-por £rom the base te pim @ @%
Option
That's {t. led will} omﬂy nﬂgh% whea the ramdisk ie eecensod
-intensitly one and replacs the resistor
you °°gh§°¥é3§§¢§¥? l%gewé@lor coetl® would beybr@wn. blecg brown.
CARI_3 bad. F
4 thas the abeve change, but not too bad. JF:
Zgggoc%sal? o?oﬁh@ gg-paag@gg the sizteen memory ehgp' tegethar. That's
most tedious pert.
Install ?na?bpge @@ck@% @%ﬂ 15 at Aoae
J::gg; gln 7 at Ae@ te 9?@ 7 at A=3
Jumper pin 7 at B=3 to pim 9 at &a@.
uagor g B 9 at B=§ te gg 6 8t A=3,
umper pia 3 at A<=3 ¢e Pla 4 at A-3,
Jumper pim 18 gt A=3 13 ?ﬁ@ 11 at A=3,
umper pin 2 et A=3 te Pim 8 at A=3,
unper pgn 3 et Aag te pim E% 8t A=3,
u@per pin & at C=6 ¢o plm 13 at A=3.
Jumsper pim 7 at C-6 te pgm 13 at A-3,
Jggpgg pin % at AE SQ& ) m 1 at Amso
=3 teo
Plug eapgntagrat@@ cﬁremgtp 7@&3@20 im&@ the eepty seeket.
That' for @@@? ex @@@ﬁ@@ folke., At thig eint, the board shc
oret?xggggﬁégwngh?p d dyﬁaﬂ 4 Remeve the BOROTY ch?p@ and replace t

rdored froms
MECRgPROCESSOQS UMLIHXTE@, INC.
Pooria Ave.

(9?@?569§§9 QQEL

The artas ﬁabe? is 412336(156ms). These perts cam be crder@é elgevhere bu

have Found this dﬁlt ibute ® be emtr@n@& ®li o hould
used vwhenever @ﬁd ing 5 -@-@?y Y@r ! 83%0 heudf@ the chfps'uggil
inatall them. ? a @h@@@ ? tinm £8il table. Lay the board d, compon:
oi? en& o?tgh@ @i and g@@& ¥ puk th@ chﬂp B the fol ¥ Ke@g one_hand on

her i a @ B Thie sim
preceution cam p@@vemﬁ ﬁ?@.@gﬁ?@ @@fnu?@ @ un y &uto thé bosr !

Once yom h@ve @opﬁ@c@ﬂ the

BODE chipe you w ve® half segabyte of r
dl k g 3@ you sénn n@®§y§y @geey g il haﬁeuadatﬁon c%rﬁy is nagp
draes >x 88 ihstead of the Myare'g >1088. i prevents th@ card
-orking h@ Hyare @ontr@ﬂn®§ and makes the ram dﬂsk unevallable
glve h a8 am actlive fl@pp{gdgako e are rem disk wiil "aas

tlo © h em@ at is he © 8@t up as drive on
oxtonspg % ﬁ?f P %Bth® Rogg fﬁﬁ@efsem eh@?g:adé uk‘fnntead of the fi opg
Hultﬁ-?!a 2 ter, eha Edite i/A@@@-bn?? and aueh oth r aoéﬁwere will do " ti

ame, & e® starts looking for disk drivee a ﬁu ad ren@ 210008, Sin:
tho fxogpaee a&@ t 1 &@@ ad y@u@ Fou@d@tﬂom cara @ at d>iEee fsto- -on
snoger oe ¢h® Blee is to ihaSol toth Pran qlopoer as °“d3§§3§° TIRREY (g

8 8 change 8 83 a N

oceefon is >a@3§° Eghﬁ %h@@My@g@gc@@@, BBaooo ase

®Te — Paga & !



PART 3 ™

Instell 14 pin sockot ot B-i.
Jumper pin b’e& 3 f tn 14 ce 8-2.
Jusper pin l to n 1 ct
Juaber Bin 3 B-1 to 'ﬁ
' -
Jgagor pin 10 ot B=1 go pnn 13 at A-Q.
Jumper p tn l% at B=1 to pin © at D=4,
Juaper pin 132 at B-l ¢o n 4 at Aos.
Junpor pin 13 at B=-1 to g at
- 2ut the traco to pia & at A=3. Th!o trace can _be cut between A-3 and A-4 on the
Eg?ggnggg.e%go ot’tho toard. There sheculd be four thin traces there, cut the

cut the trace teo pin 13 at C-2 on the component side of the board. The lead can
be seen coains daroctl cff the thirtesnth pin

gut th; 25: e 3£pocti oithzho t't?thseldor side of the board. The trace can
X;o::fl e 16L§06 fn tho empty socket at B 1.

folka. Yo now eva & halg ra
sgggn'oraégore‘@. ? @asg rem card ready to run my controller
L w watta noodla- oint solderin irem = 64-208 .
° uge g?re-vrap 2 8 - %;g-{giz s%'sé
1/4 watt 100 che re ietor optional - 271- .
i‘i§ im Iihesoce e ?3 tiousaa?) ) - %;Lﬁéi 183 ‘
SR LT TR T T S T §78-%88% 1:43
‘he abeve was ubllsh@d in the Au ) 07 newgletter of. ’ .
0 - Tl 0 A be "reach oaTvis the cTen i Eba a0 a0t samiosamdt 120/158
aud, or care of the club at: .

1idlands 99'329
o?uab?a. 8.C. 292@3

ny uvsers of Osoga can alage go% the latest bug report onm Onogo at _the above BBS
F you can leave roports of bugs.

Hi £ W R
ELPHI (umapﬁxgz» yd
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ELECTRONIC ADVENTURES

by Pat Saturm

This column will deal with building and understanding -~
electronic gizmos that you can build $or your computer with
simple tools and available parts. Our first project will deal
with sound. One of the ports on the back of your TI is the
output for video and sound, located in the 1éft rear of your
.computer. :
' tThe plug is a male ¢ive pin din with a locator notch.
This plug has an arrangament o¢ ¢ive wires which if you are
using a TV set are connected to a video modulator, (the ualy
box at the other end). You may have already done something
about the so-so picture that this arrangement produces by
buying a moniton, if ®o© then please goto the next article
because this one will more than likely bore you.
Now ¢or those o¢ you who are atill reading...

About those +ive wires, First there is 2 small thin wire
covered with an opagque white plastic insulator, wrapped with
a braided wire shield, again covered with an opaque white
{nsulator, (usually nylen). This is the wire that carries the
video, modulated VHF galignais 2and the ground. The yellow wire
is direct audio, the black i@ ground and, the red wire is B¢,
You need not concern yourselt with the last wire for it will
aerve no useful purpose in our adventure.

Now you mmy not be aware ¢ @& 12 inch green screen
monitor available ¢rom Zettlers $or $99.99, But...it has no
sound. Mot to worry, this adventure is going to deal with
just that... Let’'s assume YOu have & monitor with no sound, -
or you just want sound in your console like the other '
conputerg... -

The circuit shown below will do just that. It is a
> watt amplifier mwmade with radio shack parts for less than
$2%5.90 (my kind o¢ priced. The amp uses a single IC to
produce up to 7 watte of putput with less than 2%%mv of
input. The unit 1is designed te run on 11 to 14 VDC. The
supply sheuld a relatively wall $1ltered source of DC capable
o¢ one amp 0% current. (Next months article).

come tips bedore yosu begin. .. . whe@n you mount the caps
and resistors place them against the PC board. Do not leave
them hanging in the air. It is recommended that you use a
small soldering iren, (23 watts or iess). Keep the tip clean
by wiping the ¢tip en a damp epange or cloth. Use small
diameter zolder (.93%3 or smallier). Use a good grade of solider
(Keaster 6&9/46). READ EACH STEP COMPLETELY THROUGH BEFORE
DOING IT !'! The electrolytic caps are marked with a polarity
etther with a plue or mirus sign. Install them soc that the
poiarity i3 correct a® ashewn in the parts overlay. (¢ig Ni)
ALL COMPOMENTS ARE IMSTALLED OWN THE TOP (NON-FOIL) SIDE OF
THE PC BOARD. The overlay below is iooking down on top of the
beard with an x-ray view of the bottem, (faoil side).

™
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ASSEMBLY INSTRUCTIONS

1. Locate the TA’295 Audio IC. Mote the location of pin 1 as
illustrated in the drawing. Install the IC in the PC board up
to where the pins get wider. Make sure the pins are located
in the correct holes per 19 2. Pin %1 is marked with a small
dot on the chip. Carefully solder pins #H1 & 2, then solder
the remaining pins. Your assclder joints should 90 completely
around the pins to form a small con®, and should be shiney,
(not grey or blob 1ike). Bad solder joints will cause
problems later. 2. Install the five disc capacitors being
careful to put the proper value in each location, (see +fig
R2). Keep in mind that often the parts themzelves are labeled
differently than the package, S0 save the package until you
are finished. Solder each cap as it is installed and clip
the excess leads. 3. The electrolytic capacitors should now
be installed, (gsee $ig9 2. sy making sure the polarities are
correct. Electrolytic Capacitors are tubular in shape and

-have either a plus or a minus si9gn on them to show polarity,

The working voltage on ®lectrolytices 1ig simply a DO NOT
EXCEED rating and has nothing to do with operating
characteristics, thus a cap will work as iong as the
microfarad value is correct and the voltage rating exceeds
the maximum circuit veltage. Solder each cap as it is
installed and clip the excess leads. 9. Insert the vertical
mount potentiometer {in the trianqle hole pattern and push it
S0 the pins stick completely through the board. Solder, DO
MOT CLIP, S. ‘Insert the resister in the location shown,
Solder and clip. 6. Strip about 1/8° $rom a piece of red #22
or #2494 stranded wire. Do the same with a piece of black, make
both pieces approximately 8° long. Solder these two wires to
the POS & NEG positions on the PC board. Strip a 6" piece of
shielded cable on both ends and zoider them to the two
speaker pads & the oaother ends to a gpeaker. Remember to
observe polarity, (the center wire to POS and the shield to
3round). 7, before applying power, check the PC board for
bad solder joints or solder shorts. make sure all components
are in their proper locatien and the polarities on the
electrolytic capacitors are correct. 8. Connect a ¢ OHM
speaker or two 8 OHM speakers in parallel, (4 OHMS TOTAL). A
4 OHM speaker puts out more power than an 8 OHM unit. %. The
IC has a heat tab, however i$ the unit 18 used at mwaximum
ratings for extended periods of time the IC will get too hot.
Cut a 1° x 2" pilece of .932 to .960 aluminium or copper and
mount {t to the exiating tab on the IC to provide additional
heatsinking.

CONTINUED

SPIRIT OF 99 MAR. 1987
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$+iaq #1 OVERLAY PARTS LOCATION W/X-RAY VIEW OF CIRCUIT ON
BOTTOM

$#iq W2 PARTS LOCATION ON -PC BOARD SHOWING POLARITY OF
COMPONENTS

$ia W3. SCHEMATIC OF AUDIO AMPLIFIER CIRCUIT

¢i9 W4. SUGGESTED POWER SUPPLY EXAMPLE SCHEMATIC
(WE WILL BUILD THIS ONE NEXT MONTH)

PART | QUAN | VALUE/DESC. ! RADIO SHACK PART NO. H

t C 1 LIS § { 1909 MFD@3ISV ELEC | 272-10837 / $1.59 '
1t € 2 LI § { 479 MFD@3ISV ELEC | 272-1039 / 8 .99 !
1 €3 ' 1 | 220 MFD@L6V ELEC | 272-1029 / @ 79 |
I Caness ! 3 ! 47 PF@SPBWY DISC { 272-12% / 8 .39 :
ChyThil ¢ 2 ! .23 MFD@S@V DISC | 272-134 / 8 .49 !
1 Cé6 . § ! 47 PFa@sS@V DISC { 272-121 [/ & .39 !
1 C 18t 2 { 47 MFD@3I3V ELEC i 272-10827 / ¢ .69 !
t C7 1 { 4.7 MFDE3SV ELEC | 272-1024 / 8 .49 t
t R 1 LR 3 { 82 OHMS 1/4¥ { 271-911 / 8 .19 }
! R2 ! i | 25K OHM POT 1/8W | 271-336 / $..49 {

WARNING

1. BEWAREs The author suggests that you do not attempt this project yourself i+t
you are not familiar with electronic circuit boards. You will be working with

high voltage which may be dangercus. Get scescne familiar with this if you
wish to make it! :

2. Please understand thit neither ths author nor the editor can be held

responsible for sishaps, damages, or injuries incurred while attempting this
project.

3. The drawings are not to scale but will be correct if shot to 934 on a
copier. -

4. 1§ you want the actual size circuit print free, contact Pat, and h¢4w111 get
it for you.

%, You may buy this P.C. board from Pat. There sust, however, be a minimua
order of 10. The exact cost is not known, but they will be under $10.00 each.
Yo order, write Pat at: 1456 Granview Ave., Colusbus, Ohio 43212.

m

T1 EQUIPHMENT

Need TI equipaent? Pat
Saturn sells almoat anything
you need. Contact him at
Zettler Hardware, at the -
meetings, or at 1456 Granview
Ave., Columbus, Ohio 43212,
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B8YTEMONGER

- ENHANCED COMPUTER AUDIO

COPYRIGHT DALLAS PHILLIPS 1986
BLUEGRASS 99 COMPUTER SOCIETY, INC.

A couple of months ago, when . demonstrated seve
eral music programs for the Tl computer, I ran the
computer sound through a highofidelity, stereo
amplifier and speaker system. Many people were
astounded by the quality of the sound that the
TI-99/4A is capable of producing. Since then,
several people have asked how they can take audio
from the computer and reproduce it through other
sources, This article will answer that question

and a few other questions that have not yet been
asked.

First, let me do some advertising for a brand new
device for the TI-99/4A,

LA A 24 D2 DT 2l T T T 2 e T LT oY
. o
This device provides the means for: *
*

OPERATING UP TO THO COLOR MONITORS, WITH ¢
SOUND, AND STILL USING THE MODULATOR TO PRO- ®
VIDE THE SIGNAL FOR TELEVISION OUTPUT, ®
) )

OPERATING A MONITOR AND/OR A TV SET WHILE ©
RECORDING THE SOUND OUTPUT, *
L ]

OPERATING A MONITOR AND/OR A TV SET WHILE *
REPRODUCING THE SOUND THROUGH A HIGH-FIDELITY *
SOURCE. (The sound output i3 really mono= *
phonic but can be reproduced through a stereo *
system or through a device that produces sim- ¢
ulated sterec.) °

OUTPUTTING YOUR COMPUTER TO A VCR,

® ¢ &

PRODUCING COMPLEX ENTERTAINMENT, EDUCATIONAL *
OR SALES PROGRAMS BY EASILY COMBINING THE *
COMPUTER'S CAPABILITIES IN VARIOUS LANGUAGES, *

-]
MIXING HUMAN VOICE COMMENTARY OR SINGING WITH ©
THE AUDIO OR VIDEO OUTPUTS FROM THE COMPUTER, ®

[
Our price NOW - ONLY $ .'_ @

RPN EEI VORIV NNINIONORRTIEAVCNEV OV ATV CVRNOGORNNRD

* & * * & & & % & * % % % & % T X ¥ & ¢ ¥ % & ¥ & & B @

Wow! Sounds 1like wa had better order ours right
now! Well, you don't have to. You can build i¢
yourself, or if you just happen to have two ieft
sands, with five thumbs on each hand, you can have

NOVEMBER, 1988

-nearest Radio Shack store,

PAGE 7

someone assemblie it for you. It is Qn easy, or2
evening project. [f someone is interested i~
producing it, commercially, we'll talk partner-
ship.

You know, by now, that you will need a bunch c<
exotic parts that can only be obtained by order-
ing them from forty-seven different companies, i~
Timbuctoo and other unheard of locations. WRONG!
Every part can be obtained down the street at tr2
Now, as to the out-
1f you 2lready have a 1/4* 1I.C.
grommet, the total cost can be as low as $5.5%
plus tax. If you have to buy the grommet it wil®
cost you an additional 99 cents but you will have
30 grommets left over for the next job. You max

rageous cost.

‘wish to give the project a really professiona}

look, 1If you do, a package of rubeon letterir;
will cost $2.69. Of course, you will have enoug-
of these left over to last for a few more years
too. C

The complete parts list is taken from Radio Shack
1987 Catalog, No. 406. T find that having this
Tist will save a lot of time when you go to tra
store for the parts.

ESSENTIAL PARTS:

Chassis Box; 2-3/4 x 2-1/8 x 1-5/8",

, Cat. 270-235, Page 120 $1.6%
Plug; 5 pin DIN, Cat, 274-003, Page 121 1.4¢
Chassis Jack: OIM, Cat. 274-005, Page 121 .S
Phono Jack; RCA type, chassis mount,

Pack of 4, Cat. 274-346, Page 121 1.7

¢
TOTAL $5.5¢

"0

ADDITIONAL PARTS: .

Grommet; Vinyl, 1/4" [.D., Pack of
31 pes., assorted, Cat. 64-3025, Page 134 9%
Ory Label Transfers; Cat. 270-201, Page 120 2.6¢

NOTE: The aluminume box is used because it pro-
vides good shielding. 00 ndt substitute :
Dlast’c boxe
Some of these boxes are very poorly forme
ed. If you can't find a good one in one
store try another store or a source other
than Radio Shack.

CONSTRUCTION:

Start by making a layout., My favorite method is
to do it on paper, attach the paper to the actual
work with rubber library cement, drill and cut
directly through the paper, then peel the paper
off and finally, roll the rubber cement off with a
fingertip. This leaves a clean, unmarred sur-

ﬁﬁ%
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face but this job is simple enough that layout can
be done directly on the work surface, if you
prefer,

A1l holes are in the "top“ portion of the box so
you can start by laying the bottom aside. (See
illustrations.)

Lay a straight odge across the ends, from corner
to corner, and mark across the center, to produce
an "x*, (See figure 1A.)

On the top, measure in 1/2* from all sides and
make four marks, from edge to edge, 1/2* in from
each edge, (See figure 1B,) This will produce 4
"Xs", one near each corner,

Draw a horizontal line across one end of the box.
This line must intersect with the “X" that you
have alredy drawn. (See figure 1C.)

Now, measure 7/16" outward from the center line,
along the line you Just drew, and make a mark
across the line., Do this again, on the other side

of center. These marks must be 7/8" apart.
(Check figure 1C.)
F18. 4N F18. 8¢
. T
T . LS 2 1
P <t
t{ P00 |
INAUT END Fic. gp DN OO
Bo2d apds
Top

Layout is now complete.

Re-assemble the box, for strength. If the box
will snap together well, no screws are necessary,
Center punch all "Xs® lightly, then drill ALL "Xs®
with a 1/8% bit,

Next, drill all holes, EXCEPT the two that are
7/8" APART, with a 1/4" bit.

Finally, drill ONLY the center holes in each end
with a 3/8" bit.

Ream, drill or use a hole punch to cut the center
hole between the two 1/8" holes that are 7/8*
apart, to 5/8" diameter. It will almost cut into
the small holes.

Deburr all holes.

Orilling is now complete,

If you will be using lettering to label your out-
lets, do it now. Look at the box, with the grome
met toward you., The two RCA jacks on the left
side of the box are AUDIO. The two on the right
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side are VIDEQ.

When you have completed your lettering, insert the
grommet in the 3/8" hole. :

Mount the OIN chassis jack in the 5/8" hole, using
the bolts that are packed with it.

Mount the four phono jacks in the top, being cer-
tain to place the ground lugs so it is easy to run
a bare wire through them and to turn the jacks so
it is easy to wire the “hot" lugs.

Mounting is now complete,

Cut your RF modulator cable about 8" from the end
of the plug. (A piece of the original modulator
cable is used because it is very difficult to buy
cable with the right number of conductors, having
two separate shielded conductors.) Only video and
audio travel through this cable so you don‘t have
to worry about causing standing waves.

(NOTICE: If you are not able to produce good
solder Jjoints, 1in delicate work, now is the time
to ask for help,)

Push the cut off pigtail, with the DIN plug at-
tached, through the grommet and remove enough of
the jacket to allow you to route wires to the DIN
Jjack. .

Wrap three turns of solid, fnsulated wire around
the jacket of the cable, at the point that will be
just inside the grommet, and twist it tightly.
This is done to prevent the cable from being
pulled from the box.

Using the back side of the tip of a knife, unrave
el the two shields, then twist the resulting
wires, from each shield, to form two cables that
can easily be soldered.

fiase a. gﬁiﬁ?ﬁéﬁ:r

Note unusual
nunberins on
S-»in OIN
connecLon!

NOTE THE UNUSUAL NUMBERING SYSTEM!

Wire colors are not used in this article because
all Tl RF modulators do not use the same colors.

Connect the two shields to all four of the phono



BYTEMONGER

.+« AUDIO

jack ground lugs, to pins 2 and 5 of the DIN jack
and to each other.

Connect the wire from the plug’s #1 to the jack's
i1,

Connect the wire from the plug's #3 to the two hot
lugs of the RCA jacks on the left side of the box
and to the DIN jack's #3.

Connect the wire from the plug's #4 to the two hot
Tugs of the RCA jacks on the right side of the box
and to the DIN jack's #4,

Tor view of

11-93/4Q Pin nunkers
SULPUL adasber 4 2 5
with § rin DIN &

RCA avolo 3
ORPRS

FIGURE 3.

Wiring is now complete.

Make a note of which colors connect to which ping
in the DIN plug.

Connect the new,,ﬂlﬂ-p]uq;to the end o? the.mod=
ulator cable.

Snap the bottom of tle box' in places lf-°1t fits
well no screws are necessary. [f screws are used
take care that the screw points do mot cause short
circuits, (If all solder connections are properly
done there is little possibility of the adapter
ever needing repair and | find that alum= infum
pop rivets are much neater than the screws, if you
have the tool to insert them.)

If you wish to spray the adapter with a clear
protective coat, mask all of the jacks and spray
very light, misting coats, rather than wetting the
surface. A wet coat will 1ift your lettering.

Now that you have constructed the UNIVERSAL OUTPUT
DEVICE we will see how to put 1t to use.

The first claim was that it would provide operat-
jon of two sound monitors and the TV modulator
simultaneously. That one is easy:

1. Plug the Universal
console.

2. Plug the TV modulator into the DIN out jack.

3. Using audio connector cords, connect the {nput

Output Oevice into the
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of #1 monitor into one audio out and one vide:
out. If you wish to extend an output
another room, make the cords from low impec-
ance microphone cable,

Next, to operate a monitor and/or a TV set whil2
recording the sound output:

1. Same as 1, above,

2. If using a TV, same as 2, above.

3. If using a monitor, use audio connectors, as
described above. You may use either pair ¢<
RCA jacks.

4, Connect the recorder auxilary input to one c<
the RCA audio out jacks, by using a standar:
audic cable. See 3, above if you wish to ru~
to a recorder in another room. If you inter:
to record both tracks of a stereo tape, use 2
“y® adapter cord at the recorder end.

To operate a monitor and/or a TV while reproduc-
ing the sound through a high-fi amp: (A1) sters
are as directly above except that the inputs ar2
to an amplifier instead of recorder.)

To output your computer to a VCR:

1. Same.

2, Most VCRs have audio and video input and out-ﬁﬂm\

put jacks. If yours has, simply use the audi3
cords to run from one audio out and one vided
out to the respective audio and video inputs.
If your VCR doesn't have these jacks, use tr2
RF modulator the same as to a TV set.

Producing complex programs by combining the cor=

puter's abilities in different languages:

1. Run your audio programs (music, sound effects
or speech) and record them, Produce all tha:
will be needed and record them in whatever
order you wish to use them,

2, Time all programs and write the times down.

3. Decide what video graphic programs you want to
use.

4, Time the graphics programs and write the times
down.

5. Adjust either the video or audio programs so
the times approximately correspond.

6. Connect the recorder output to the video input
of the VCR and experiment to determine the de-
sired volume setting. When this is determined

rewind both the audio tape and the VCR.

7. Run the graphics programs, recording them with
the VCR video input and, at the same time ru
the tape to the audio input. Note: It is vir<"
tually impossible to produce lip sync in this

in% s o,
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manner but illustrations for songs or backe
ground music for commercial “slides® works
well,

Mixing real voices with the computer images or
sounds: :

(If mixing "live® voices with graphics this is
done the same as the above instructions except
that the audio recorder can be set to the
“monitor*® nosition and the monitor output fed
to the VCR, along with the video.) Lip sync
works well, using a real voice, this way.

(If mixing human singers with computer music.
simply run the computer’ out to one stereo
input and the microphone, or the premixed out-
put from another tape into the other storeo
input,)

That about covers it and, be the Good Lord Willin®
an' the roads ain't slick I'11 attempt to
demonstrate some of these technigues, with a pro=
gram of Christmas music, at our December meeting.
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GIVIKG YOUR AVATERX 1200 SOME SOUND ‘ :

if you or someone you kmow i3 into electronics this
project {is for you. Of course you have to own an
Avatex 1200! First thing, PUNMN will assume o

responsibility for any damage done to you or your

moden. This project 1s done AT YOUR Own RISK!

Now, to get down to business. First, remove the
three Phillips screws from the back and pop open the

cover, There are four pressure ciips holding on the .

cover. 1f pressure {s not applied just pight they
will break (1 ought te know, 1 broke onel).

A1l components can be mounted on 2 small bresdboard

and wires run from the various points on the pe
board.

Set the modem so the LED's and bduttons are facing
you. Look to the left of the three control buttors;
there will be 5 resistors side by side. The leftmost
one s labeled °‘R21'. This i3 the series resistor
for the MC 1ight. It will be used to switeh the
sound device. On the far end (rear) of R21 is an
area of metallization (trace) which connects both R21
and its neighbor, .

This, 1f measured with a voitmeter %o ground is <5
volts,

From the front of R21 (opposite of just mentioned)
rvn a wire to a3 3.3% rasistor. This resister
connects to the base of 2 PNP transistor such as @
2N2907 or 2N3906. He wil) call this 0. - The emitter

of 01 will be connected to +5 voits from the back of

R21 or from any +5v Yine from the reguiators. (They
are on heatsinks near the back on the right side.)

Time to test. I you have gotten this far witheut
any trouble you can now test the hookup. Turm on
your modem and measure the voltage between the
collector and ground (neatsink of reguiator). Vew
should get around +5 volts. If mot, turm off
everything and check your wiring. §7 a1l goes OK,
call o computer. Uhen you get the connect signal the
voltage on the collector should drep te sero.

Great! Now to build the emplifier. If you are
mounting everything en the breadboard 1T will make &
neater package ond give yov less troudle. The
amplifier consists of an L3868, 10k trimmer pot, 100k
resistor, 220uf electroiytic eap, voltags above 10v,
a .luf cap, and 2 small 8 ohm speaker (2°). Follow
the schematic diagrem provided 1im connecting
everything. Placement en the breadboard s not
critical but try te get everything in the smallest
possible space.

For output from the wodem, find V27, a swatl 8 pia IC

Just behind the board above the main PC doard and
about center. Pin 1 i3 on the right rear of the chip
(sed picture). Be VERY careful in soldering a smal?
wire to this lead. This will go to the imput of the

8mp through the 100k resistor then the pet for volume.
control,

As far as mounting the speaker, it should fit in just
to the front of the rear mounting peg on the cover™m
(the one near the rear of the cover). Determine the _
exact location for mounting that will not interfere
with the modem circuitry or the amp board. Oraw a
circle around the speaker then drill 3 few holes in
the cover to allow the sound to come threugh, Mount
the speaker using Perma-bond or whatever you want to
use. (Perma-bond works best). Connect one speaker
wire to the negative side of the 220uf cap and the
cther to & ground point on the amp board. Run the
ground 1ead of the azp to the right side of either
cap on the modem board (behind the regulai~rs) or to
the center lead of either regulater (the fo: :r would

_ be better and easier).

A good area to mount the amp circuit (if made smal)
enough) is on three layers of double sided sticky
foam tape. You can get it in most stationery
sections. Mount it between the two IC's next to the
power supply caps and between the hole for the cover
rounting peg $o 1t clears when the cover is closed.
The speaker wires should be long encugh to open the
cover and fold 4t out to the right side so it lays
flat.

So far, $0 good. If you don't have butterfiies in
your stomach yet you will scon. Now it is time to
power up and see {f it works., You should hear some

‘noise from the speaker. If not, try adjusting t¥'

10k trimmer pot on the amp,
be heard dut not disturding.
up or down later,

Set 1t so the noise can
You may waat to turn it
Boot your terminal program and
type in °‘AT°, Your modem should respond ‘OK', Now
type in *ATO'. This will take your modem off-hook
and give you dia) tone. You should hear it now. Nit
enter and you will get the NO CARRIER message. Now,
dial up a B8S and 1listen to the tones, and the
conrect signal. Uhen you get the connect message the
KC light should go out and the amp should be silent.

if everything worked, CONGRATULATIONS! If not, shut
1t off, eheck your wiring and cail for help.

Good luck and happy communicating!
PUNN-<Portland User's of Ninety Nines
Halt Morey

Avatex 1200 Audio
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EDITORS NOTE...Members who did not attend the last Workshop at .my
house missed on@ terrific meeting. Actually we were packed in
like sardines but the meeting was a very informative one. ~ Thase
present vere introduced to the latest Funlwriter Vn 3.3-D dated 13
July 86, As you know, this is from Funnelweb Farn in Australia and
we had the program in the club the 20th of July. Gary said he -
would review it in next months newsletter. We also were treated
to a demonstration of Disk Master 1 which is written-up in this
newsletter and will be demonstrated at tha next meeting.

Vie recantly received a lettar ¢érom Ronald G. Albright, Jr. who
is the T1! Forum Editor at Computer Shoppar. It said=-"Thanks for
continuing to send your group’s excellent newsletter to the
Computer Shopper. In the October issue (the one ! am working on
right now), | plan to mention that folks can get a years
subscription to your newslatter for $10. I hope 1 am reading the
newsletter information corractly on the price, 1 think it s
absolutely one of the best [ have seen. Again, | appreciate your
support of the Tl forum column at the Compuer Shopper, Sincerely,
Ron"

Pelow is a replacement for last months Schematic of Mac Swopes
Auto Dialer. 1 you wish more information about it or the program
tn run the dialer, contact Mac Swope, 3IB880 Warrington Cove,
Memphis, Tennessee 38118 (901)343-36880. ...Al Doss

SREEOTTTIRAIAATRORANNTIERININITIINING .
Cosputer systes requireaents:

Y328 ?heﬁsEEQ‘EEEMF Editor Museabler cartridge .

32 & seaory expiasion

5 ) PHONE 1 RS-232 card ]
‘;'ﬁtfabbm ! Acoustic sodes !
ke -— = - '1 teay b0 req’'rd depending ea prograst
!- @ BOOB00800080000000000000000008000000008
- LS 12 gﬂ?%ﬁ Directicns for bulidieg AIICDINER
| g Nardusra availadle (ros Radio Shack
Pequired caspoaents
SE‘[ QEH Nodular jack casingd
R/8 4 219-3388 12,19
Reed relay, 3 or 12 vée
Norsally %en comtacts
M8 0 275-233 "N
Toggle suiteh taicre sinl SPS)
R/8 0 208-82¢ "ne
Subainiatere phose jxcks (2)
80 WA pr

Nale soduler telephen plug v/ wire
R/8 1279390 tor longer) § .99
3 or 9 VOC power supply

Tip WAT b POSITIVE

RS 0 80-3083 or oquiv. 93,93

030008388800008880000000000000000000808 :



AUTO ANSWER/AUTO DIAL INTERFACE

MoouLRR T (GREEN) HODULAR ™
WALL 12 V. RELAY PHONE »
(RED) JACK -
G 7 ‘\
719 SIGNAL DIODE
! 0S . CONNECTOR
9 VOLT “:‘ FET (9 pinD
T:ﬁg;;:;OR -02 type conn.)
* * ‘J The circuit to the left is
AN -0 ¢ used to answer/dial(pulse), and

L4T0fd,
| (m:'zn) 1€

(GREEN)
g-~-~--‘~---‘|
g

- :‘ ~
§z§=§§§§53§535
g2gladiiiiiaig

NNNﬂNNNNNNN“’
es3eie & ¢
$ii1i4s gle |
353e8°3 ::ig‘
I EFE Y D
53:3;8:3,3;;'
EtHEHITH
5. 2 ] ~g3
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| 719 SIGNAL DIODE

.
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FULL WAVE BRIDGE

J

. * These two resistors may be in

the one below it is used to de-
tect a ring.

This AA/AD device was designed
by RON GRIES of the NEW HORIZONS
CLUB. It should be built only by
persons wvho understand the under-
lying circuit theory.

For more information or assis-
tance, call RON at: (419) 874-1414

This circuit will require some
software, so be sure that you can
vrite or obtain the software.

-
range of 10K to 5 meg. ohm.

JOYSTICK

(9 pin
D Conn.)



THE MULTIPLE DRIVE CONNECTION

bys Bud Wright

This project is for anyone interested in adding more than the saximum
drives of 4 to your TI-99/4A. [f you have naver built any electronic projects
before, please get some help first. I will not be responsible for any problem
that encures from trying this project. What I°am saying iss "if you whuff your
disk controller and/or system, don’t blame me!”. Make sure you have all the
schematics for the disk controller and console before continuing, and double
check all connections before applying power to any part of this project. 1f you
have doubts, get soma help!!!

1 am running this project on my BBS, it allows access to six ds/dd drives
or what I call “sub boards”. To see it in action call: TIABS 614-442-1852
3/12/2400 baud 8-1-N 24hra a day, seven days a week.

PARTS NEEDEDs

lea. 1N4OO4 diode or equiv.

lea. DPDY 12V Relay

iea. 9 pin connector female (cassatte port)

lea. 12V power supply (I use 12V from external drives).

NOTE: You can us® a SV relay in place of the 12V relay, but sake sure your
power supply is 3V alse! The relay can be & ssall pc mount type (very low
current is being used through the rzlay contacts).

Below is a schesatic drawing that has to be wired up to your systems and
disk controller cabling. I recomsend mounting the relay on peré board and
enclosing the board in some type of box. Keep all connections isolated from
touching any part of the cosputer or any other connection!

cassette port

Pmmmcoad
relay
1 = =0 g==g-=— 12 volt supply
2 =)=+ °
Pmeammamadd
-).’
\ .
Jusper pins Sommn Jomad
2and 3 /
) diode
pin 3 systea ground
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digk controller pert
(external) o--=-=1ine & banki G
p ,
/
6 ->-drive select 4~—————e———p g----line & bank2

contact #1%

o--—=line 14 banki
/
/
i4 =>-drive select 3 -0 O line 14 bank2

First, we will go over the cassette ccnnections. By loocking at the console
schematics you will see that Pin 1 of the cassette port is the collector of a
NPN transistor and pin 2 is the emitter of the same transistor. By jumpering
Pin 2 to 3; you are making the emitter ground potential. IMPORTANT.. if you use
a separate power supply other than the external +12v froam the disk drives, the
grounds must be common with sach other. Solder a wire from your power supply
Qround to pin 3 of the cassette port! This will provide a cosson ground for the
console and your external power supply. I+4 you use the external drive +12v, then
ground will be provided thru the drive cables and you den’t have to solder
ground te pin 3. '

The default operation of the relay will be energised. Resetting to the
title screen turns the NPN transistor on, which in turn energises the 12v
ralay. To operate the relay through software you will need this small routine
in assesdly. I use a CALL LINK from Basic, routine belows

MREG  BSS 32 -
DEF BANK1 :
BANK1 LWPI MREG
CLR R12
SBO 22
OVER  LWPI >83E0
B >006A

DEF BANX2
BANK2 LWP! MRES

CLR R12

S8z 22

B OVER

By doing the link the relay wiil stay in that state until it is turn on/o¢f
with the sister routine. This is the cnly way (I know cf) you can access the
cassette aoter drive circuit in the consola.

Ok now let’s look at the connsctions to the drive cables. Break line 6 and
14 céf of the cable coaing out of the external drive port. Make sure there is
ne connection between these lines and the drives. Take the end closest to the
drive controller port and attach thasa two wires to the common poles of the
DPDT relay. Next open the lines (& and {4) going to the two sets of drives 3
and 4. Make sure there is no connsction botween 1ines 6 and 14, there will be
four breaks you will have to make, twd on each drive bank set. Connect wires
closest to drives to the noraally open and noraally closed contacts on the
relay. Well that’s it, if I explained everything that needs to be explained,
you should now have six functicnal drives®
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When converting your system to take advantage of a MYARC Memory
Expansion Card, the benefites are many but, one drawback is when
defining the RAM-DISK as DSk1l, the disk controller ignores the original
DSK1 in the expansion bo:. To overcome this problem I removed my Teac
SSB drive from the box and proceeded to make it into a drive that would
accept being called either DSK! or DSK3. First the factory jumper had
to be removed from DSO on the selection pinblock. I installed a Radio
Shack micromini toggle switch in the upper left hand corner of the face
plate of the disk drive. From there I wired up the leads from the SFDT
switch (#275-62S5) to the DSO and DS2 pins of the pinblock. Due to the
fact my drive was a half height unit, it also intailed bending over the
pins to solder the jumper wires. With this modification in Place it
allows me to use my original DSSD drive as drive one when using
programs such as TI-ARTIST and other protected disks that MUST run in
drive one. As well it allows me to format the RAM-DISK as drive one
and take advantage of it's access time when using drive intensive
programs such as Editor Assembler or TI-WRITER. At this time I
normally leave the switch set to DSK3 and keep a backup copy of the
programs on the RAM-DISI.,

HS {===Factory jumper.
DSO‘==
DSl oo
H" ofe
DS2 |
DS31.].
"x oo

DRIVE 1
C ¢ {==——ceeeRadio Shack #27%5-52%
DRIVE 3




This article was reprinted fren the August, 1983 iasue tuo New Hampshire
99’ers Users Group Newslottar of Maschester, New Hamgshire,

ABDING A SECOND TT ORIVE...
{askodo [T KOMES 508 US!)

Helase R Lademville & Slles J. Aule
121 Cieelce Orive - fadferd, N U
: 18 $9°ERS USER GOuP

SEMB (Ranchestary NH) is awreatly closiog cut @ their TIF9/MA inventory. At this witing they had over O3
internal disk drives (AP L58) resaining at 539 csch. Thay have both the SWEART WEL's and 'P1 51 §° in stock,
le wanted a sccomd drive BADLY! Slsen the chespsal, Aem T eutornal crives were 5133, and aur funds vere liaited,
w8 decided (o *fashicn® oup cwm, .

m-mmmotﬂnmﬁmmmmmmict.umm'mwu'mmm'mm.

Yos will nesd the followisy pertss - :

T™he bare disk @IV cc0c0000000538. 88

A enclomre (vertical m’ ] [ mnsoeooo * 642,68
(One of Gor seebers selle power suwpplise for 813,

&ad w fomd i melonse 3t 2 Plas arrket fo@ nex® b8 Aothisg.)

A 1° drive cable with twe W-pio edie card CoRRRCtTPRo..050.30 (va had cne)
. A & position DIP SHITOH (R3D 279<L3B%M)e0e.81.48

A reslaceeent resistor pacho....FRER fres 11

n mitisle drive sst-vpe, v et replace the tsrulsatice resistor pack om all SUGAAT drives- excapt the last
drive s the seriss, 1% tho SUGHTP is te ko wed with other T2 drives (WP1's), fontall the SHUGART g t2e last
drive ia the stpise, A call to TR-CARES will esé uss o FREE reslaceemt resistor sack (3 278 oo resistor solusved
ot pirs 5 aad 10 of & 14-pis BIP Resder), Yor osp chenss 8 Just add 3 278 ohe resistor betvess those twa pins is
the DIP socket itseif, O @riven cost US lome e 679 o ccomsble. y . - v

Only enfiquaticn 8 remires the reslaczmen? Pesister pach. The DTERWL drives in confinurations 92 4 I

03 RST remmire asdification. Siasn ®» ooied for cmfigeration 8 (for acsthetic pessons), se Mad to reslace the
tersination resistor pack & e lateral @b Jezmsn drive § gats soet of the workout we also decided to use
o nevest drive @ dive e B am e, 86 g et for dual drive comfiquration 01, you aust reslace the
ternination resistar pscht with o 28 cie rexistor paeis ) '

Mure of? the Peripheral Bemansics %uatee and discrmuet the power cord from the back of the

ustt, CUTIoN - MAST T® RDATED ASTER TUBIDS FF THE WNIT FOR POMER TO DISCHARGE IEPORS

PMROGEEDING, : '

JResove tho top of the D B demraaning the latehes o the Dack edge of the tor and malling us.

>mmmmmmmammm\mwmuummammt at of the

comsertamt, mmmammmmmummmtmmumatnn-m

unless yom dactide (B replaen the ive wth tho rese @s,

Nocite the teraisatics resiste pach, eetiss the pesitice of sia 1§ ie relation te the eive.

Ueisg 8 vary mall pezistioife blads o ¢ mall sorosdriver tise CAREPULLY pry the resistor up and

et of the D1P sosket, Tab ezre se to band (e piss ID caeo you nesd t8 use the resistor e

later, )

dinserd e &z mmmmmummwuuwmdnuemmna

notch) octupwing 28 case pesitice that pim § of the terminatice pack octusied.

Jeiestall the dok &ivey exsaanicn sutom tesy md powe ovd in e reversd crdr of the

PrOCIRTCD hSve,

lecusy oawy 60 yen 52y Rat Deve recmived tho smoclal eables ep @ adootor baard with vour TT disk controlier
aardy lost thesy or. have & Carlomp Cawrds w0 havo sdepted Jebs Heailten & fom Autledoe’s (Cemtral lowa UG) sethcd for
wdiey 3 semmd @ive... replacing the wumt pseR vith o DIP SUITGH, thus dispensing with the-nead for specal
cabling and acaster boerds. Tho shumt pach i3 & workherse. It cantrals the fallowings. L
Piag 1=10 ... Hoad Salee? = head is leided by drive sslect sigmal ﬁl{mmn Jup :uu""
Pirg 2=43 .o Brive Seleed § - salsets érive ag 83
Pias 3=12 ... Brive Selsct 2 - gslects drive as 12
fias 4=18 ..o Drive Select J - salects ¢rive a3 &3 .
Pias $=18 ... Multiglen < coems =multiple drive eatiquraticn I
Pins & 9 ..o Deer Lotk - esess drive 18 uss wdem dooP is clossd
Ping 7= 8 ... Kaed Fotor -~ hesd is laadad By ssteP signal



e T1 drives all coae as Drive 0l. The adastor DOArds and *special cables® ire ‘coatigured® o side-stes the
snt pack and salect the proper drive in sulti-drive sat-upt. Many of cur aeabers have encountsred prodleas with
the T1 sethod. The Hamilton-futledee sethod has worked for us since day one (over two eonths), ' [ even used this
asthod to coatiqure a T SHUGART Drive to sy RS Color Cosmuter, and it is working great!

For the aatersal drive thesy we recoasend that you first recve the this alusinua Dausiog that covers the
drive. This allows for sore airflow to ocour, cexts

Hastm the disk drive to the eaclosure floor.

dttach the d=sin polarizad plug from the pover supsly to the 4 pins on the drive’s bosrd, thes
attach the graunding vire from the ps to the rear of the drive. CARERULLY replace the shunt pack
vith the OIP SUITOL As this is your secand drivey positicn #1 should be ONy nmaucﬂ.u
0Ny and 34 shauld be OFF,
muenuwmmnemummm.momcmMmuawum

connector which aates with the. ‘hole® ia the edse card), Comsect the other end DIRECILY to the disk
catroller card.

e sacure the enclemure cver in place.
Mest the drives by cataloging a disk os each of theas

e wst acknosledpe the following pecsle wha dave provided us wi ummmmsmem
UGy
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DOUBLE—SIDED DISK HOLDS 25S<4 FILES
By BRUCE HALL

For all you Tl'ers out there with doubie-sided drives that would
like to make more efficient use of your disk space but would like to
keep certain programs separate like TI artist and P-term but don’'t want
to use a whole disk for each program or you want to store more than a
hundred and twenty-gseven files [example: graphics charactersl, I have a
simple solution, by installing a switchy; you can make your second drive
look like two single—sided drives.

) . The parts needed are as follows, solder,
€93¢ connecLor vwire, electrical tapey S.P.D.7T switch(ex.radio

- shack® ) and a few tools. The theory is
fairly simple, the computer selects side zero
or side i, By forcing the head seiect line to
ge high for oide zero and low for side one.
For single sided operation the head select is
always high. By cutting the wire for the head
select (wire 32) and hooking the wire on the
gide of the disk drive to the common of the
switch (e o%.) and hooking the wire coming
from the disk contvolier to one of the outer
terminals and the other outer terminal of the
awitch o & logiec ground (wire 31). With the
switelh in the position shown in the ex. the drive would act normally
and ail! formatting and cepying for 88 wii! by on side =zeroc. By
- toggling the switch you ground the head select !ine and force the drive
to select head one. You can row formet eside one like a totally
separate disk! When formatted and used in this way, all the information
stored on side one is unrecognizable in normal mode. This way you can
have 127 files on one side of the disk and another 127 on the other, or
two programs totally separate from ¢ach other. Alsoy, information
gtored this way on side one i3 not accessible to anyone without this
modi fication.

To install a switchy remeve the disk drives from the P box,
gseparate the drives, the switech will be installed in the ribbon cable
between drive one and twe. This will leave drive one unaltered, but
2allow you toc manipulate drive two., While (ocoking at the connection on
the back of the drive you will notice in the edge connector you have an
alignrment slot in the PC beard. This ie the top of the connector. Now
that you know where the top of the connecteor isy lcok at the bottom.
You can see the individual wvires formed in the ribbing connector, the
bottom wire ie # 34, count up two wire positions and that will be the
head select !ine. Carefully, separate wire # 32 and # 31 from the
ribbon cabley cut line #32 in half and remove a short piece of
ingulation from # 31, now hook the wires for your switch as shown in
the diagramy making sure you have sufficient wire to place the switch
in & convenient Ilocation. 'Solder and tape all connectiong and
reassemble in reverse ovder,

I hope I haven’t been to leng winded, but this was done late at
night, with much - tolerance from my ioving wife... I have tried this
cut on my own machine and it atil! appears ¢o' work. If you have
questions or problemsy, pleage give me & call. My number is (206)
432-0739.
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We recently connected an IBM Qusetrak DS/DD disk drive
in place of the SS/0D Shugart that we had Been using for nare
than a year without having any probless. We had used a 3 way
connector to attach the PE box power supply to the erternal
4ive. It is supposed to be OK to do this if you are using
two *lov power® half height drives instead of the older
original equipsent drives that use a lot of current. lhen ve
accesed the drive to test it, tho PE bex pawer supply was
unable to supply encugh current to operate the drive and the
file READ aborteds the program to got Llest and the nea
volital RAM disk files becase velitale and were lost, and had
to be reloaded.

At this peint, we felt that it was a good idea to design
a test firture to aeasure the power requireseats of 3 disk
drive. The design specifications we decided on that was sssy
to builds inespensive and easy to use and understand. Unlike
sost hardwares it would be used only ance in a whiles vhen
setting up a systen, We purchased @ drive empansion powe?
cable and a drive pover cable with wires attached. We could
have just as easily started out with just the connectors
wires ingerts and & crimping taol, dut it seemed casier thig
way.

Fig. 1 shows the result of our efforts. A sale power
connector is wired to & test fiztures which has 0.l ohe
resistors used as aeter shunts in the +8 velt and +12 velt
busses. The electric current requiresent of the drives aay
be acnitored by me vol tage 0es these
resistors. —HaIHE sechi— =10 valugaf resistaske allows
current agnitoring with negligidle eff tho, il drive
aower veltagesa— Eves at t-2spere loall curemts the veltage
drep is anly Q,4-vekty Fat coshecting a8 inepengive packet
voltmeter with a 250 aillivelt range across the resisters
allows reading u to 2.5 amperes since by ches. lawe each
aillivalt drop acress a O.1 ohe resistor is caused by 10
silliasperes of current flowing theough it. A low cost
pocket voltseter cam eften be abtained in the $20 range frea
places like Radlo Shack. If a calibrated OC coupled
oscilloscops with a 200 illivelt pee contimeter deflection
sengitivity is availadles the trassient perforsance of the
pover supply cza be emitered. A 10 co vertical deflection
weuld be 2 amperes.

We added a range switch and range resistors so that a 1
silliaspere seter acvesent with 43 ohes internal resistince
will be properly calibrated to read § volts full scale cn the
+S velt bus, 0.3 asperes full scales 13 volts full scale on
the +12 volt bus and 0.3 assperes full scale. When the
Quse/IBM drive stepper sotor was cperating, the scale wis
pinned on the 12 velt curreat eenitor. A OV ghowed 3an
average current of 0.73 asperes on the 12 volt supply.
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ﬂm\ Then I recalled that the May '86 issue of MICROpendium presented
- an excellent article by Tony Johnson an building a super keyboard.

I .dug the issue out of my archives and it provided tre
principles, parts list and schematics necessary to make it all
come together. He incorporated 4066 analog IC switches, DFST
relays. and resistors to make his project work. It dign't take
long to realize that he hadn‘'t gone through all of that for
nothing. The mechanical circuits of my DP m~mentary switches
would not work. [ studied his text and schematics carefully and
1t all seemed to fall into place. I started from sCratch with a
. 2w part board. ‘
Each chip can accomodate 4 keyboard lines. The 4 cursor keys and
the minus represaent 10 lines, 30 three 4066 ICs were used. One
more key can be added without adding a chip. The FCTN 1-02
functions are another matter. For reasons quite honestly beyond
me, -~hey require the use of DPST relays. I had only one such
key, that being the TAB on the numeric portion of the pad. I
wired it to act as a FCTN 3, or ERASE. This would make it easy
to get rid of numbers entered in error.
The keypad was designed to be detachable so as to provide
flexibility. Of course removed from the side of the console, the
old TI flat cable, or other device, must be re-installed for the
[7/Q. Guided by Tony's excellent tutorial, the preoject became a
functional keypad with single key cursor control.

tltltllt!lttllltll-‘!tl33‘313!33‘!!3!8!!!!!lt!!!!!i!ﬁ!ltlt!!t!ltt!tttttt

The kevpads which Jim used for the above project were Stock #KP-1S
($6.30 ea.) from All Electronics, 4228 Sepulveda Blvd., Van Nuys. All
Electronics alsc still has the following genuine criginal TI 99/4A
surplus parts and some prices have dropped since we last regcrted:

Stock # / Description / Price s
FS=-30 / Cdﬂ’ol. POW Supply eeces0ccce 3. 30
ACTX-188S /7 wWall Transformer and Cord .... 3.50
- - - - - / Ccmbo Ps-30 & ACTX-I.BGS I EEEE] 3. 00
KP=48S / B.iq. Keyboard (NewW) .ccecccee 3.50
—————— / Black Keyboard (as i8) .ccceee 2,00
ACEX-ZF 4 Fu'.ﬁ PO“.P COI"d P & - Yo 4
TCC / Dual Cassette Recorder Cable . S.00
AVNOD / RF "Odu“tor ® 0 060 000 00 000 00O OO 3000
TIY / R3232 "Y“ spl‘tt.’ c‘bl. CRCI R 6. 50
DIN=-RCA / A=V Console to Monitor Cable . 1.30

They also have a store at 903 S. Vermont Ave. in Los Angeles. Charge
card phone orders on 213/380-8000 from 213 % 818 Areas, 1-800/238-kb66
from Ca., 1-800/826-5432 ocutside Ca.
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HOMEBREW HKEYFAD

Jim Edwards
San Fernando Valley 99%ers

My 1nitial motivation for building a Tl numeric keypad was an
article submitted to the LA 99er’'s "Topics" newsletter by hen
Johnson. It presented the TI99 keyboard schematic and defined
the 1S wire assignments. [t seemed a simple enough project to
wire a remote set of keys in parallel with the Tl board.

I rounded up a bare-~bones keypad, perf board, and other
assorted parts. I knew I wanted to incorporate a single ey
press for the "=" which normally required a shift and "/" to
produce. Single press cursor control would be a welcome addition
too. Fknowing 2 circuits would have to be closed simutaneously, !
picked up individual 2 pole momentary switches.

I wanted to incorporate a previous project of mine that
relocated the TI flat cable using a 22/44 card @dge comnnector, 25
pair telenhone cable, and a home made male connector. AN
interupt switch for screen dump programs was added te the side of
the case. And since I owned a Triple Tech card, I also wanted a
ramote and convienient "clear buffer” key.

' With these goals in mind, the
case wag started  using a
single piece of sheet maetal
for the bottem and sides.
plexiglass mounts and <top,
and an aluminum “"shell".
I've always felt that TI's
black and silver console was
‘an innovetive and impressive
design and I wanted to
maintain it. So the key pad
was styled to blend in with
the 99.

0f course the real challenge
was putting togethar the
key®, circuits, and wires
that would make the whole
thing werk. The numbers were

. -‘I_;_‘.a
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a relatively painless

o process. Nevertheless, [
JE o

;H{ EAD ARRANGEMENT found the original 13 wires

! e key surroundod by cursor quickly multiplying 1into a

Levs fgnctxoﬂs ag the "clear maz@. The 2 polg momentary

2?:::r aiey:E R?turn' is awi tchas Wwer e doubly

: <Entar:, .Seven complicated and just did not

unused Leys are available work for the 2 key press

for future expansion. functiong. A& FCTN 3 would be

an "ERASE" abeut half the
time and Jjust a "3" the
other.

(more)
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CALL MENU Horizon DSR

I've recently sent
and received a copy wf John
Jashnsons Horizon RAMdi sk menu
- Jgram or ROS configuration disk.
This is a joint venture by John
A.Johnson and Michael A.Ballmann
to maximize the advantages of the
Horizon RAMdisk. Frior to this
software only the most proficient
programmers ocould fully benefit
from the advantages of CALL xx
statements on the Horizon RAMdisk.
Now anyone can run  X-Basi:c or
Frogram Image programs from CALL
statements. I often wondered how
I would be able to utilize the
CALL »xx option available on the
FFAMdisk for programs I had on it.
Now with this program ! can access
any FProgram Image File with a CALL

away for

%“x statement or from the MENU
selection that now replaces the
original Tl ¢title screen. Also

available on the MENU selection is
any extended basic program that
you keep on your RAMdisk. With a
single keystroke you will load and
run your favorite programs.

ﬂm\ Another advantage - of this
Jgram is the increase of
dvalldble disk sectors. The new

KOS included on the new disk is
only 8K long instead of the
original 12K long. This reduction
in ROS 1length allows you to take
advantage of another 16 sectors on
your RAMdisk. You will now have
076(888D), 736(DSSD), or 992(2TEK)
sectors free for disk space. They
go into detail of what was changed
to get thias extra memory in the
documentation so I won't,

IBM Double Sided Drives

I wor k for a large
corporation who uses IBM PC’s in a
lot of their office areas. A lot
wf  these machines were originally
purchased with a single full
height 360K drive(DSDD) and a 10
or 20 meg hard drive. Now that
%Q& people in the office have been

ng the machines they have
develuped skills requiring two
floppy drives. What this means is
removing the single full height

drive and replacing it with tuwo
half height J60K drives. Since no
one wants full height drives
anymore, status ya knowy, we Tl'ers
can have them for the asking. I
have beeéen able to aquire about six
of these drives t.o date. I have
modi fied the Junpers in the
vesister pack to wark in my two
systems. Now of the six, two were
in marginal condition. In fact I
only kept them for spare parts. I
already replaced one board on one
of the good drives from cne of the
spares. I have seen MPI, Tandon,
and an IBM made in Tiawan.

TANDUN #TM100-2AR

ALLach SUNPErS at
POSiILions 2 2 3
on this chiP sockel—

)

8£95heet

eeceee

MO JunPers required
on this chiP socket,

3236k [-----

1H043

4304
]

@
TOP WieN Frinted Ccircuit board,

Modi fying the drives to work
on your Tl may only require a 3o
watt soldering pencil or a couple
of jumper pins. On the Tandon
drives they were nice enough to
supply you with IC sockets. On
these you only have to put jumpers
in pinsg two and three of the one
IC socket. The other IC socket
remaiqp empty.

NFI and IGN Twre ATSH-002 Disk Drives.

Renove shortins @
resister on PiN ? and
?dg gUﬂPQPS a3t FPiIiNS

-
3
ccee

3¢ ¥shel

T -
Lhb0da

3304

[l :

Tor Jicn Printed circuit board.




(IBM Drives Continued)

On the MPI and the IBM drives
yuu must unsolder a Jjumper
resister on pin three and add
Jumpers Lo ping one and two., Now
wn these drives you don'’t have to
worry about what the drive number
i3 to position the jumpers
vorrectly. Both my number one and
nuwaber  ftwo drives have their
Jumpers in identically and they
functicon correctly. Please don'’t
wsk  me why this works on IBM
drives and not on the TI drives.

Anyway on  the IBM and MPI drives
there is no IC socket here to
place the jumpers into. You must

lowk closly at the printed circuit
board to find where the IC socket
should bey the holes are still
there, and find the shorting
resister thats in there. If this
resigter i3 not removed the drive
will not function correctly in
your system. It is probably a
solid black color. After removing
the IBM jumper you must add your
two jumpers to pins one and two of
the fourteen hole pattern where
the IC socket should be. Now your
Jumpers must be within the
fourteen hole pattern of where the
IC socket shoud be. Do not try to
follow where the IBM jumper went
toy it was only in the one side of
number three hole and the other
end was in a hole outside of the
fourteen hole pattern. I don't
know how to make this any clearer,

if you have doubts, consult
someone more familiar with the
Jdrives,

There are companies that

repair or replace IBM disk drives
for 330 or $40 dollars each, so if
someone would 1like one of my two
spare parts drives to use as a
trade=in just ask. Its free. The
drives have all of their parts
intact s0 Jjust present it to the
vepair company and they will
repair or replace it.

RFAVE 979 Keyboard Adapter Kit
In the last newsletter I told

yeu that 1T had sent away for the
FAVE 99 IBM Keyboard Adapter Kit.

-an optional feature.

Well its

finally assembled and
this issue of the newsletter 1is
first to be published with it.

First let me say what
it i3 to use a full size keyboard
and single key Functions., 0Ok, so
much for the nice stuff, The
first criticism I have is the
value of the kit. The way I
figure it PRAVE 99 is getting
around 3007 profit on a keyboard
adapter kit., Total actual cost of
the components at my estimate
would be arcund $28.99  maxinum.
Not bad for two Eprom’s, an IC,
and a printed circuit board.

The assembly instructions
were good but the references to
the optional reset and luoad
interupt key Wer e annoying.
Apparently someone at RAVE 99 felt
that something could be gained by
leaving out half a dozen parts for
I don’'t know
why they would do this because
they don’t sell a assembled board
without the options.

Anyway,; after I installed the
board in the computer I was left
with a large gaping hole where the
keys used to be in the console.
Ah yes, RAVE 99 has the fix for
thisy for only $11.35 they will
sell you a pilece of black plastic
to cover your hole. I used a
piece of black plastic I found at
worky cut it to the proper size,
drilled the hole for the keyboard
connector with a small hole saw,
and attached it with double sided
tape. Per fect. Total additional
costy 90,900,

The only problem that I am
having is I can’t get the system
resety, Alt. Fid; to work. I have
to use the Alt. + to do a
software reset. Teo do a reset
after inserting a cartridge I have
to ‘power down the console. Ravedd

suggested I didn’t have the trace
on the grom connector cut
correctly. I still have to check
that yet.

Some peopley, I have heard,
had a problem getting used Lo
pressing the Egscape key to
initilize the keyboard on power
up. I have not had this problen,

it Jjust becomes part of the
routine of turning on the system.

a4 pleasure.
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DISCUSSICN OF ATTACHING 10 FUNCTION KEYS TO TI-99/4A

by Gary Bishop, Caedar Valley 9%ers (lowa)

The original 47 key keyboard installed in the console has a matrix
switching arrangement using momentary normally open contact keys,
except for the Alpha Lock, which is an alternathing closed or open.
The martix arrangement and keyboard are designed to keep the hard-
ware cost as low as possible. This is evident in the problem you
encounter the first time you go to look for the '?' (question mark)

key.

You must hold the Function key and 'p' instead of the normal

typewriter location. Many such shortcomings exist in the keyboard
layout, and I will address each one in detail in this series of
articles.,

aefore discussing any changes to the keyboard, you must undecrstand
:h: current arrangement. A portion of the key matzrix is ceproduced
elows .

" S 1
Tmsd900 - 14L51S6 [, . %,o,, T™MS9901
T IS AT R g T o
w Lo maTRiX | 1 1
1: coneiren couvecton I-“’

If you are not handy in teading schematics, all this means is: the
software inside the computer tells the TMS9900 microprocessor chip

(that

‘s the brains of our console) it {s time to see what the keyboard

is doing. The microprocessot then tells the 74LS156 to turn its out-
put on, which energizes the key matrix. Now, if a key happens to be
pressed at this time, the 74LS156 output is connected to the input of
the TMS9901 -chip, which in turn reports back to the microprocessor
what key is pressed. If no key was pressed at that time, the TMS9901
chip reports ‘'nothing is happening' back to the brains. The shorthand
cor this stuff is: scan the keyboard, report back what key is pressed.

Now, the thing we called a key matrix in the above figure has many
internal connections, the 74LS156 has 6 outputs for the keyboard
instead of one, and the TMS990l has 8 inputs instead of one. The
principle is gtill the same, though, some output must make it thru the
key ma;rix to some input, and then the computer recognizes which key is
pressed. ~ ) .

1 will start by describing how to have 10 separate keys for the
Function-1 through zero keys on the top row of the keyboard. As you

know,
there

you must hold down 2 keys on the keyboard to accomplish this. If
wag a keyboard that had two separate contacts in each key, the -

job would be easy. Such a keyboacd is very hazd to find. We must come
up with a way to fool the computer into thinking the correct 2 keys are

being

held down, when in reality we are only holding down our new Pl

or Function-1 single key. A convenient way to do this is with diodes,
as illustrated below. The numbers above the dots are the connector pin

# on the present keyboard. The

&= ” . B keys ace labled the same as they
v I 12 L 7 are found on the top of our present
. B e cnd ' .
@ keyboard. To provide a 'Fl,’' we
~ must connect 2 output lines to the
_',__5"' . same input line, The diodes accomp=
lish this by allowing both
PRESENT NEW
(more)
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outputs to be connected to the input line, but not allowing other signals
to back up. Remember that there are many other keys attached to the
points shown, so the diodes prevent the computer from tecognizing any
other keys at the same time. You might ask if this doesn't confuse the
computer? No, as described above, the keyboard is scanned. This means
only one output of the 74LS156 is active at a time, then the correspond-
ing input is determined. The computer then turns off that output and
turns on the next one. This continues until all outputs have had a
chance to be active, thus the name 'scan.,’

7 Well, this trick wocks pretty slick
for a while. The reason this is so
simple is because there is a shared
line in the key matrix between the
original keyboard's ‘FCTN' key and

SZEJF

D fl-@g.l‘@

i

- O Qe the keys *1', '2%, '3+, 54+, and '5, ¢
18 @E The schematic for the rest of new

- ? "‘B‘a—— . function keys Fl to FS is on the left, -
9 - Py . '

o
D

Notice I said this trick works for a while? This is because when we

come to the '6' key, we find that there is no shared line between it

and the 'FCTN' key in the keyboard matrix. The situation is as follows:
: At this point, simple diode tricks

run out, and we must use simple
1 7 logic chips or.gates to do the job.
e O > The problem is to press one key,
® and connect both outputs to their
] < 2 respective inputs without connecting
St} © " - them to each other. The chips that

. do this are 74LS01 and 74LS04. The
LSOl chip has an output that can be tied together with other outputs
when necessary. This property is technically called open _collector.
1§

Well the circuit for F6 is, - —

The chip provides us with-the NAND . @ 4

function, which means both lines —{>- 7
going into the gate must be at +5 .

volts to privide a 0 volt output. 749504 741504
When the switch is pressed, this b —{>o- 2
condition is met. This allows each -~ ‘

scan output to be connected to the “";¥I9
correct input withouyt interferring ~g§
with each other.

We can run the press on this circuit to provide the other 'F’ keys,as we
will show, ,

Discussion of this approach: 1t gets the job done, but requires active
Circuitry (circuitry that requires power and ground to do their job).

So now, power and ground must be brought out to the 'new' replacement
keytoard or pad. There is also some slight additional powe:z consumption,
but the console should be able to handle it. As long as povwer and ground
are being ran to the keyboard, some other neat tricks can be incorporated.

(more)
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Alternate methods of accomplishing the

function keys are PROM lookup tables 12
dual contact switches, relays, t:ans;s- ' [>°' -Z.
tor switches. Most of these alternates ()
are unattractive due to expense, 9 £>r.g“5h=,__;3,,,1
There is some duplication in this “E:Dt o
approach: note that for each of the "-‘fj:lp___.
F6 to FO keys, we have an invertez on _ €3
the line connecting to pin 12. We 15 nk,L —g o
only need one inverter to do the job — = .
for all the gates. The schematic for
these keys is at the right.
r Fe
T g =k
- ST
_ ™ > 7o cuRSOR KEYS &
—LD:—‘ &=>+3 l} ~N T m—__o-l-o_.
L D— >

How about cursor control? The FCTN-arrow keys can be tackled in much
the same manner as above. We will start with the up arrow, or FCTN-E.
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A similar apé:qach is used for each of the other 3 cursor keys, and the
inverter for the function keys above can also be used as the input for
this circuit., The cursor control schematic is:

RoneTION? ) :
NG L4 o

EYs (i3] ‘
4% - -LO'P lA@

-——o—-%. -

5] .

13 hid 3
- @_’
*

[ t=== X

= P

It should be noted that many of these inverters can be combined with
the function control schematic.

(more)
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Next time, I will discuss liberating those other keys from the FCTN
prison, such as: ~ [ ] _ 2 " " | { }\ *  Also, watch this column -~
for an illuminated alpha lock key, backspace with delete, auto-insert,

and more! The complete schematic is:
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KE vyBOoAaRD CONSTRUCTION
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Lot ae start by saying that I as not looking to sall a product but [ ao selling an idea that I think fs qeneraliy
overlocked and ady be one of the best inexpensive additions that you can add to your 99/4R. 1 say this because !
was racantly part of a project to make resote keyboards for six of the asabers of the North Bay 9%er's and Jia
Nclaren of the Sudbury 9%er’s. Through all reports the schese was a great success. Uhy should you be interested
in this? Nould you like a separate edit pad or calculator style nusber pad, or both? Would you like a rescte
keyboard for your 99/4A but at tises still like to use tha standard keyboard or saybe bath Sor that competitive
toxt gase? Nould you like all thase FCTN °N0.® applications to be done with one hand? (Even seall hands?) This
article can give you the information to build your own for about $35.00 - 845,00 CAR. 1§ weuld like to point out
that this project can be built by cne person but where possible it is easier if you draw en the resources of a user
group. You can find the mesbers suited to the particular jobs and let thes do those parts fer the total nuaber the
group is making. This will help keep tise and cost to a minisus. Now, for the nceds of the job. Let se reassure
you, they can be found at good pricas. It say take tise and require a trip to a sajor eitys this is another good
reason to do the project as a group. Try the surplus stores first you should be able te $ind averything you need

and save quite a bit,
KXRRARETARAIXRAANTAANARAARERAXANATARARN NXTNANRRRNAAAARARNATANAIANRAANRLAN AN BAANA LR S B LR ZHRARNATANT AN ANXAAS

Materials ~ ' . Toole

(2) TI99/4A Replacement
Keyboards :

(1) Male connector - 13 pin

(1) Female connector - or more

(S5’) Flexible Cable - 1S wire

. . L . or more

(10-15) Ft. of small gauge wire

-~ Some 1" pine boards - the length

+ of case
Some 1/8" Matt board or - enough
plywoad for top &
bottom of
. case
(2) Pieces of about 22 - about
gauge sheat metal &'"x &Y

(1) Spray bomb of tough paint
(1) Piece of some type of vinyl
Wood glue,small,nails & scraws -
Solder '

.

. Tinm sn&és

Drill any
type® }

Center punch

Matal file

Hammer

Weod plane

Soldering iron

- {low wattage)

‘Screw drivars

‘Hapd saw

T T OPTIONAL

‘Table saw

. Solder pullit

Square metal

" ‘nibbler

BRAARRBARBEERIRABRRRIRRTTARXAXTIRR

‘Now that you have read the list of tools and saterials, you are prodably wendering shy sece of the sizes are s
vague. The lack of particulars is due to case size and shape being a parscaal preference. Se, you now know the
type of things that are aseded to build the keyboard. Kow I will tell you how ocur group did §R. The #irst thing
to do is unsolder and resove the keys fros one of the Ti keyboards. This should leave yeu with 47 single keys and
a space bar.The PC board and frase are not used. The neat thing is one of the sost ispertant and difficult, ¢ you
got the two frases in figures 142 cut and bent you've got it aade. The drawings c2e esy such aere tham §6 I tried
to esplain but I will say, cut the Roles for the keys carefully sefore folding. Coater puach the pilet holes
before drilling and resesher: seasure tuwice,cut once. After drilling the holes in the shest aetal carefully cut
out the corners with a mibbler or file away the excess. The next step is to smap the lesse keys ia place as in
figure 6. The keys used for the edit pad will have to he resarked but the L,R,U,D, can be usad fer the eain keys.



The °F° and °E" in figurs & are tho FCTN, and ENTER. keys froo the second hoyboard. You should ba left with
three pads, the nuaber,adit, and standard T1 pads. The case 48 the nast step and how iR is aade is up to you but [
have suppiied three drawings, figures,3,8,3 to show hou our £4se vas gade, | strenaly suggest the use of @ vinyl'
covering in 8 darker color to give 2 finished washable casc. When yeu eeunt the ey pads in the case, ene thing to
keep in oind is it {s easicr to sount the pads te the breaees and align thes in the case befare persanently
fastening the braces. The rounded edges on the case were dons with a woed plane 2nd the panels tep bottea were
countar-sunk so that their sdges would be hidden. Mow, aseueing that you are skil} with se, we will geve on to the
wiring whieh is very straight forward. Be sure to resesber that your case will be up eide down while wiring it and
averything will ba raversed, It eight be a goud idsa te sark sach key on the back sido bafere starting. Using 8
seall geugs wire, and a saldering iron,conneet the adit and Rusber pads te the saln teybeard 38 shown in fiqure 6.
Pin § should ba earked in sose way on the the saim key board. All 13 wires eust be eonnseted to the piece of sulti
wire cable you have abtained, Bo sure to piek a eoler code and sbiek to ik, Veu will need it fer the ether end of
the cable, for the eonnector you will put in the cosputer side and sgain whan §% coces tiee te jein that connactor
to the sother board. Ves I did say mether board er the sain cosputer board but don’t panie this part is not that
hard. Open the coaputer fros the bottes and reseve gverything te etark, leok clesely as yeu roeove things. You
will see that the main board dessn’t sit up tight to the case. This eakes 1t possible to peunt the female
connactor that matches yeur cable an the jeystiek port side,nesr the back. If you sount the eonnecter earefully it .
is possibla to make it look aleest factoery. The wires fres thic cennector ean be seldared te one of twe places:
the bach of the mether beard chere the keybsard is plugged in op the PC beard on the eriginal kaybeerd, Reasabar
that color eodo and use what you know abeut pin § of tha key board te find pin | on the cother beard. Let se aake
it elear that 1f yeu crocs up wires it will net hurt anything. This would enly be the ssee eo pushing sors than
ane key at a tise. 1f yeu have the wrong lotters whan you try the naw beard yeu have wires erossed. Well there
you have it, put the cosputer case back together and give it & try. 1 hepe this has beon ancugh te help you have
the convenisnee of a resste keybeard. Befere you building this project, make sure that there are net articals on
other aodifications that could be added te your case that yes weuld like. These eould inciude such thing as, 8
printer buffer clear copy, lead,reset or held switches er 3 joyatick port. You will prebably have te buy & ecable
with eore than 13 wiros im 4% s 8% {8 enly a matter of getting connoeters with eere ping te take sdventage of
these oxtra wires. By putting o keybeard part in the consele you will epen up the pesaibility ef any nusbar of
specialized key pads for many applicatisms, The port will allew yeu te do any of the fuaetiens that the standard
board will de, resotely. 3t could be used for 2 susie beybeard to ge uith o synthesizer or & specislized edit pad
ete. Thank you for yeur tian and please let se kaew if yeu aoed sere help er 46 yew are sucessstul.

Stephen Andraws, 200 Trout Lake Rd. Nerth Bay, Ontarie Canada P1B 786
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"EXPANDING® YOUR TI
by Kevin Manteeth

Have you ever watched with enviocus eyes at an IBM user whe can put hie keyboard on
his lap. without gecond theughts? Or have yeu ever watehed an oewner of another computer
idley move his computer around while his typss and erganizes withoud werrying about the
infamous “lock-up"? Are you jeslous of your friends’ desk space? Yell, if you have had
similar thoughts and have yet te do anything about them...then this ertiele is for you!
1f not...well, this is probably a time waster, e $eel $ree to move en to the naxt
saction.

First of all, 1°d like te say that this article is msant merely for suggaestion and
to poseihly rouse up come ideas to literally expend yeur TE-99/46, [ will include some
actual proecedures, but by ne meens e these the “effieial® guideline~ er the only
possibilities. The intent of this article is te help free yeu $rem @1.d frustrations and
to stir up some new interests im your computer.

Rs I mentioned before, preobably the mest érustrating eharacteristics of my TI would
have to easily be tho leck-ups, the lack of flexibilty, and the spece censussd by my
system. [ have the PEBex myselé, 88 16 ysu haeppem te have & third party expansion
system, you may have fewer or possibly Jjust different problems. I°ve always found it
hard to find a desk big eneugh te held all ef this equiptment ond often found myself
shifting my eorsole to the side te meke room fer papers, disks, ete., OFf course, when I
shift the conseie, the dresded heavy duty “$irehese” loceene and 3P seconds later I find
myssl ¢ muttering "umprintables® at the computer. After wakehing hew easily the kaeyboards
are movaed around on some of the other computers, ! decided te invest a little meney and
tim@ inte meking my own lap keybeoard.

Theorstically, designing this kaybeard is & very si@ple proc®ss. 7o actually do it
takes a 1ittle mere creativity and pessibly seme dexterity. The ideal remste keyboard
could bo built as fellewss
1t Take your ambitien dewn to your lecal Radie Sheek er other elsctrenice store and buy a

koyboard (83.36) and seme wire or cable.

2; Open the eonseole, urplug the prosent keybeard.

3: Clip the connecter of your new keyboard in halé and solder yeur length wire/cable
between the twe ends.

43 Plug in the new keybaard

33 Serew averything back together, and you’re all set.

Sounds simple sneugh, right? Well, for ae at least, all ef the abeve is enly the
dream project of simplicity. 1f you are geod with a ssldering iron and have goed manual
dexterity, then you're all set..."i°1]l meat yeu at the eenclusien®, but ié you’re like me
you may find this detailed step-by-step guide more helpful., It is hard to give a direct
outline, because I used what I could find at Radie Sheek and ne other resources. If you
shop elsawhere, you may find yourself easily skipping seme of my difficulties. So before
you cough up any of that hard earned meney, read this entire article and consider what
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you might do to make it easier or more flexible to your needs. You may find tris article
extremely detailed, but this was done because I know how uncomfortable many people are
with the idea of tampering with their ccmputer. Hopefully, this article will prove to be
unnecessarily detailed to make those people fecl more at ease.

C?h MATERIALS:
| Keyboard (try to find one with a connector of 1S wires instead of the ribbon
catle) 1 "male" 25 pin serial connectors (try solderless!) 3 "female" 25 pin serial
coninectors (keep the quy happy!)
- 12" length of ribbon cable (2% conductor) 1 straight serial cable (no crossed
wires) 1| worn shoe (preferable a sneaker or slipper)

NOTES:

a) I used 23 pin connectors and just filled one side. Unfortunately, 15 pin
connectors are hard to come by, Lut if you can find them they would be ideal.

b) You could get by with one keyboard, but the ccnnector cables are so short I chose
to buy two and "trash" one of them in the end. This basically allows you more wire %o
work with and if this seems dreadfully wasteful, consider that you wculd probably pay
more for just the connector than you are for this keyboard, and these things make great
paper weights!!

FROCEDURE:

1: Collect up all the parts you will be using and find a nice cocl, quiet room with
a big table and good light. ' B

2: Flip your console over and unscrew the seven screws holding the bottom on. (Look
in 4 corners, middle, and front)

3t Remove the bottom cover being careful not to damage the on/off switch and set it
Awway off to the side.

4: Position the console to be face-down with keyboard edge be closest to you.

3t You should now see the bottom of your old keybecard directly in front of you with
a long silver box screwed in behind it. You need to remove three screws from the silver
box (2 on each side and | in the upper middle). When removing the middle screw, be extra
careful not to let it slip into the box. You might want to keep some tweezers handy just
in casa.

6: Carefully lift up the silver box and unplug the kéyboard. The connection will be
directly between the two. You will have to pull the connector down to disconnect it and
may need to use a screwdriver to help with this. )

7: Take your NEW keyboard and cut the connector wires in half. If you took my
advice and bought two, then cut the wires as close to the keyboard as possible on the
first and cut off the connecting plug on the second. The second will be your remote
keyboard. The first will be your deluxe paper weight.

8: Connect your remote keyboard wires to a female (holes only) plug. I would
recommend putting all the wires to one side if you use a serial connector. If you are
using a solderless connector, just press the wire into the clamp and hammer the lid down
when all wires are in place. Be sure to also leave your:z~'f some slack to give the last
fow wires room to stretch. ‘

?: If you "boobed" it up or had some trouble with slipping wires, feel free to yel!l
™A feu words aof frustration and throw the shoe towards the farthest wall.
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1@t Now take the other halé of the connector (the plug side) and connect the wires .
to a male conmeetor. Mentally cennect your keytoard with the plug and maks sure all
wires line up properly.

113 1$ you successfully ¢inished thig, you're in the home streteh. Go ahead and -
fetech your shoe while you're in & good mood. CAUTION: If your family ig home, DO NOT
make eye-to-eye contact! Thig will save you a lot of explanation about the shoe.

{2: Now connect a female cann@ctak to one end of the short ribben cable.
{3: Connect the short cable to the end plug-connector.

14: Fetch the bottom cover, and run the open end of the short cable through the
ventilation slot closest to the side of the congole.

15: Mentally line up your wires and. connect the other female conngct@r to the gpen
end.. This end should be on the outside of your computer.

16: Plug in your end plug, flatten the ribbon cable, carefully set the silver box
into place (look on the under side when trying to line it up), and screw averything baek
together.

17: 14 you dropped that little scraw into the silver box, remamber your ¢aithful
shoe.. . .

' 18: Connect your serial cable between the keyboard and the console and try it out!

You should new heve yourselé a nice, loval, remote® keyboard fully functional and
working hard to keep yeu happy. You may notieas that it seems kind of bare and might tend
to ¢all over on your desk or put little puncturing holes in your legs. Yes, that’s e
right...time for the creativity end of the project.  What to mount it in? Well, I don’t
have all the answers, but you might find a metal box or build your own. Keep in mind
that the keyboard needs a slight tilt forward te have level keys. At the moment, mine is
mounted on a strip of sioping styrofoam and set into a cigar box until [ find something
better that would take minimal effort to construct. '

I had some very frustrating moments during this project, but hepefully this artiele
will eliminate most of yours., 1he end result was much worth it in my opinion. Some
things to look out for are twisted connections and loosa wires. ! had trouble getting it
all lined up in the end, se if you gat no output te your typing, them you have the
connection backwards (i@. all wires on right sida on keybeard cennectiong on the left in
the console). I1f you get the wrong output (A’s instead of %°s) then you have Some
twisted connections. Try taking off the female cennector on the cutside of your console
and comnecting it ir other combinatiens. 1§ most letters show up excopt a few {possibly
in line) then you have a loose wire. When you eonnect the ¢irst connector to the plug
inside the consele, line it up to be sure the serial connector can go under the box, and
design it to have the ribbon cable go undernsath the bex and backtrack out again. Don't
worry, thera’s plenty of room under there. Other than that, you’re on your own!

Having accomplished the design of your personal remote kaybeard, you are probably
saying, "Ha ha, you confounded coneole! You have lockead-up on e f{or .the last time! Off
into the back corners'of my desk with you!"

After successfully ignoring the snickers of your family (Ae eye contact!), you are
probably impressed with this new desk space. The next step is to get some disk drive
mounting boxes and the appropriate cables for extension and run tham out next to your ™
keyboard. Now as long as you have your pOwer switches within reach, you can stack your
keyboard on top of the FEBox and put it all up on a shel$, on the floor or wherever along
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with your modem, printer or any other peripherals.

So after reading this long article of my long winded rasblings, we have successfully
piled the system away to give us a fully functional and practical TI with nothing more
than a monitor, disk drive, and small keyboard on the desk. Not too shabby for a few
pages of reading! ! would like again state that this is only one way to accomplish these
results and is cbviously by no means the best. This will give you an advantage of
hindsight before you even begin, which was my one of my reasons for writing this article.
I you are not very apt for technical tasks, ! would strengly discourage yocu froa
attempting this project on your own and would also encourage you to make sure you
understand the basic ideas of everything stated above before starting. If something
doesn’t make sense, it could be due an error in ay organization and ! cannot take
responsibilty for any damage that may result from a misunderstanding of any sort. 1 hope
this article will encourage you think of siailar ideas of your own to share with us. I¢
you have any questiocns or suggestions (as in a mounting box) please fesl free to give me
a call before 1 go back to school in Indiana. Good luck and resember...there is no
friend like a loyal sho@....

Kevin Mantcoth
(Thanks to Chad Davis for the coafort of knowledge

that this project is possible and has been done!)
LERRRRRRRRRALRRRARRRLARAR
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through out the PBS and are usually accessed by a ? ., A general
help ¢ile is available in the Newsletter section under the
selection "tips and techniques®”. Please read the files as they
contain a lot of valuable and helpful {information. Happy
transfers! ...Gary Cox -SubSysop

NUMERIC KEYPAD

The one thing missing from the TI-99/A koyhoard that would make
number crunching a breeze is a 10 key keypad. After several years
of trying to "TYPE" numbers the desire of having a 10 keypad
bacame worth the effort of seeing if it could easily be added to
my TI by building one myselé. The first thing I did was to buy
another Leyboard, .Jjust in cése | made any serious mistakes. |
didn’t and the ease of working on a "SFARE" key-boird makes the
cast worthwile. You will algso naed &°'10 keypad from any old
calculator, as long as you are adle to isolate the key contacts so
they can be configured to match the coding matrix of the TI-99/A
(you probably could purchase a keypad cheaply alse). Add to that
some ribbon wire (minimum of B8 conductor) and you are ready to
begin. On the keyboard (diagram #i) you will see theé keyboard
matrixn, The t(ntersection of the “X" and "Y” axis lines for the
numerals and any other keys ycu want - on the remote keypad are
identified and (for the numerals) ere es followas

NUM. | 2

3 4 3 6 7 8 9 0 .
X 7?2 7 7 7 7 2 2 2 2 2 S
'Y’ 91314 1S 9 9 13 14 13 @ 13
Diagram #1

Vhen lubkinq at the bottom of the keyboerd, the 13 wire ribbon
connactor lead (center top) is numbered right to laeft (IE.

15 14 13 1210987 63 43 21).

Trace the circuit board ¢rom the numbered position of the
comnector lead to & suitable pin to solder the corresponding
numbered wire lead that will go to your key pad. Any pin on the
board that traces back to the correct pin from the ribbon
connector lead will work. !¢ you ere adept at soldering in close
places, you could even solder our leads directly to the same
points that the 13 wire ribbon connector lead is soldered to the
board., Just remember to use a SMALL soldering pencil and FRE-TIN
the wire to ensure & good sclder joing. Any bhad solder Jjoints
could cause a key to melfunction, ©o be eitra careful in your
soldering! Once the keyboard end is soldered, you must develop the
matrix for the keypad. This will vary with the type of pad you
are using. Just romember to make clesn/golid Jjoings when you
solder.

1f you want to maks the pad removeable, there is plenty oé room in
the T1-99/4A case for @ ? pin 'D° Jjack on the right side about 2°
back from the éront adge, o a larger jaeck could be located
elsswhere 1¢ roquirad. With the 9 pin 1 have 12343467690. and “/"
on ®y pad, You Jjust cut the wires one at a time and connect to
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the jack and plug of your connector set and the pad is removeable.
‘ot may even want to have an ENTER key instead of the "“." ar “/",
If so just hook up the “X* and "Y" wire of the key(as) desired and
wider the appropriate wires to your keypad. In any event the
installation {s quite simply the parallaling of a secund set of
leys to the keyboard, and both will function normally. You could
ven go as far as wiring in the entire calculator KEY- BOARD to
the TI-99/4A’S kaeyboard if you desirad. 1f you have any questions
wm  the installation, pleasa call ne (H) 901-333~-2827 ar
(W) 901-767-2930. It would be possible to do what is now a
‘mul ti-key operation” by changing two of the kays in your lkey pad
;0 that both keys make contact at the same time. This would
nrevent any back feeding of the matrix signal if you tried to
rarallel wire two keyboard keys into one of the key pad keys.

David Cotner
WE Al NOTE: These modifications are not endorsed or approved by

Il and user takes his own risk in making these mofidications.
‘lwever, it does work as ! have sean it in operation... Gary Cox

1up gy DA e

KEYBOARD SCHEMATIC
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CORCOMP TRIPLE TECKR NODIBICAYIGN
PRQJECT

bv EDWARD A, HALLETT

SOUTHWEST NINEBTY-NINERS

The CORCOMP TRIPLE TECH CARD comes
YITHOUT &8 LED on the ¢ront o the card
like ¢the other cardas ¢0Ff the TI
EXPANSIC . 30X. This project ceneists
oé TWO DIFFERENT modi{ficaliona. The
¢irgt instalis a LED thet will light
whenever the °*CLOCK® pertien % the
card i8 eccosued., The secend inrstalls
a TRI-COLOR LED instead Chel will
li1shet one eolor whenover the °CLOCK®
rerti10n of Lhe card s rReE92280€ and
will 'ight a second egolor wherever
ther® is DATA in he °“BUFFER® portiem
o+ the ecard.

CAUTIOM: THIS MODIFICATION (S SOLEY
UMDERTAKEN AT YOUR. OWN RISK AND ®HAY
VAID YOUR CORCORP WARRANTY,

The $irai modisication i3 gquite eimple
28 CORCOMP made provieione $8 a LED
on the TRIPLE-TECH card Bul never
utilized d¢, On g&he vVery ®arly
versions (-1 the card & LER was
installied but was dimabled, This was
becavse the LED wae spperontly meunied
in the wrong location en the card and
would not 1ine up with Lhe PLEXIGLASS
WINDOWY e8¢ the TI EXPANSION boes. The
LED was theredore dicabled by burning
S Y- TTY 3% Te restere (%8 Operetiom
irstall & now LED {in place ©f the ald
cne and bond itd ljeadm 56 that the LED
lines up with the PLEXIGLASS WINDOW.
Oh later versions of% the card NGO LED
hae been inetaslled buk the previsiense

¢or one are atill there.

1. Instal! a 190 CHM RESISTOR im the
location marked °RI° ak the BOTTEN
LEFT CORNER o¢ the carsg., (dieh the

components UP - ¢de® corneetsr abt tne
bgtitom)

2, Install & LED iR
marked °LED® next e U&.
(¢1at side or short lead)

the position
CATHODE ond
in the lower

hel®.

MOTE: For proper alignment with ttre
PLEXIGLASS WINDOW the LED should obe
positioned in Jline with Us with the
bese of the LED butted up against the
end o+ Ué. Do not short anv pins!

Thi® LED
wherover the
ear

will
"CLOCK"®
is accessed.

light momentarilv
portion of the

Jeo

Lk

(Ve

modification
lights one

The ocecond
2dés @ TRI-COLOR LED that

(ALTERNATE)

color when the “CLOCK® porticn o¢ the
card 18 accessed and lights a second
ealor when there is DATA i1n the

‘BUFFER® portion ofé the card.

i. iInestall a 190 OHM RESISTOR at the
location marked °"R1i® at the BOTTOM
LEFT CORNER ot the card

NAND GATE (74L588)
top ot UB. Connect
PINS 7 AND 14 to the CORRESPONDING
pins Obelow, BEND PINS & THRU 6 and
PINSG @8 THRU 13 ocutward.

20 Install a
P3GOYBACKED on

(RADIO
location
connecting

3. Install a TRI-COLCR LED
SHACK N 276-033) at the
merked "LED® next to Ué by

[4
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R/D COMPUTING-1987

OME LEAD to the LOWER COMNECTION POINMT
and connecting the OTHER LEAD to PIN
11 of the new NAND GATE.

q. Install a 2.7 K OHM RE3ISTOR
tetween PIN 12 and PIN 7 of the new
MAND GATE.,

S. Install a 2.7 K OHM RESISTOR
between PIN 13 and PIii 14 of the new
NAND GATE.

6. Inastall a iIN34A DIODE, connecting
the CATHODE (BANDED END) to PIN 12 of
the new MAND GATE.

2. Connect & ? INCH LONG JUMPER WIRE
¢rom the DIODZE'S ANODE LEAD to the
SOLDER PAD directly above the LETTERS

*U2S°® a. the RI3SHT HAND SIDE of the

card.

NOTE: THIS SOLDER PAD IS CONNECTED TO
THE BUSY LIME TO THE PRYNTER. ‘

PINS | ThRU & and PII'S 8 THRU 18 of
the ADDED MAND GATE are not uned and
are lcft NOT connecied.

This LED will momentarily light one
color whenever the "CLOCK®" portion ot
the card is accessed and will light a
sccond color whenever there is DATA in
the °"BUFFER® portion of the card or

¢lash the second color as DATA passes
thru the °®BUFFER® to the printer.
This comp.etes the TRI-COLOR LED

maodification.

TRIPE vEcH CARD PRINTENR.
]
2
3
)
b
[
v
8 AR corv
q e A
"
13

For ‘those who wish
-2COPY® and °CLEAR"
TRIPLE TECH here iz a new approach.
Pins 13, 14, and 1S of the printer
jack of Lhe TRIPLE TECH card are not
uzed bv the card. By cornnecting these
twree pine to the "COPY® and “CLEAR®
swi ches on the card the PEMOTE
switehes car be mounted cn the PRINTER
ITSELF! Piek up these three iines thru
three UNUSED pinu on vour printer’s
P10 jack «nd run them to two REMOTE
switch?s vou install on the printer.
(PINS 14, 1S, 34, 33, and 36 are

to have REMOTE
buttons for the

UNUSED on STMWR MICRONICS SGig
grinters) Check vour manual!
TO i 1N
ug ) °8Y°
. []
j INIYA
3 N
by us
i
o uad
3
LR PAS
_[: Can uas. ves
o P 7 PRINTER SUIY Lin:

us o o

TO PING US
CLOLIC ALLLSS (oW CURING ACLLI S

HIGH wiaN DATA
us 1S IN BusFel. ‘ v2s

— 5

TUR 01008 ANO PBSIWTOR
MAY @& M wTRO ON TDP
At ua i

L

Questions concerning these
muditications should be sent to:
PN IR (ol ab noacare o n any 17RQ%X1 .

-



Heardware Ssgre

POOR PERSON'S AB SWITCH

Several people have told me
they would like to construct
their own AB switches. This
article may be the answer.

An AB switch simply switches
something from position A to
position B. It doesn't get
any simpler than that. Away
back in BC they were called
transfer switches. NOTE:
(BC= Before Computers)

Most computer AB switches
are designed to emable you
to use twa computers. with
one printer or one computer
with two printers, without
unplugging and re-connecting
them every time you change.
They are available with ei-
ther Sub-D seriel or with
Centronics parallel connect-
ors. One problem with the
comnercial units is that
they have all femsle connec-
tors so you still have to
purchase or assemble, at
least, two expensive cables.
Another problem, for people
like me, is that they norm-
ally sell for some figure
between $95.00 and $45.C0.
If you just buy the switch
and two "PIO" cables you
could pay up to $150.00 but,
to be fair, there are places
that sell the AB switch for
$22.50 and the cables for
$12.00 each, plus tax and
shipping. ABC switches are
also available, if you need
them.

If you need to switch two
Computers to a single print-
er you will do well to buy
a factory assembled unit.
No home computer or printer
uses all 36 connections but
different computers and dif-
ferent printers use differ-
ent pins so all 36 pins are
switched to avoid any mixup.
If you switch all pins you
must use a 36 circuit two
position switch or equal.
Of course, by doing a little
research and custom building
a unit that may work only
with your setup you can get
by for quite a bit less but
the components will usually
cost considerably more than
one of the lowest priced
comeercial units.

ONE COMPUTER to TWO PRINTERS

If you need to switch one
computer to two printers the
story is entirely different.
ANOTHER TI-99/4A ADVANTAGE
is that, if you are using
one TI computer and any num-
ber of parallel printers
they can be switched with a
two pole switch! The reason
is that the TI only uses the
BUSY signal, from the print-
er, as its Handshake IN. It
does not need an ACK signal.
The strobe 1line, the eight
data lines and the ground do
not need to be switched,
. they can be wired in paral-
lel. We must switch the
BUSY signal line and we can-
not mixt the +5V pull in sig-
nals so, if either of your
printers need the pull-up
voltage, we must switch that
ling too. All it takes, for
AB switching, is a DPDT
switch!

If all parts are purchased,
new and you use your present
printer cable to come from
the RS-232 connector, you



should be able to build this
set-up for under $20.00, in-
cluding the cables to both
printers and everything can
be obtained at Radio Shack.
If you have ever built any
other electronic devices you
will probably have some of

the "stuff" so you will not -

have to buy all of the parts
that are listed.

CONSTRUCTION

Start by obtaining all of
your components. There is
nothing worse than cutting a
case to fit parts that are
different from the ones you
cut and drilled for. Do
your layout with a grease
pencil or sharp crayon. Cen-
ter punch all holes then
drill all holes with the
3/16" bit, first. The switch
hole should be- in the center
of the front. The screw
holes are evenly spaced a-
cross the bottom but they
should be positioned so your
terminal strips will be lo-
cated to the rear, to allow
sufficient room for the
switch. The three holes for
the cables should be evenly
spaced across the back. See
Figure 2. The only dimen-
sions shown are the hole
sizes for the screws and
grpmmets. Exact dimensions
are not given because your
components will probably be
different from the ones I
used.

When the holes are drilled,
insert the grommets and
mount the terminal strips.
Mount the switch, turned
across the case, not up and
down. See Figure 1. NOTE:
Do not attempt to wire by
Figure 1. It is a pictoral
that is only intended to
show positioning of the com-
ponents.

The schematic is shown in
Figure 3. It should be read-
able but the connections are
also listed here so you can
double check them.

CONNECTIONS
TI OUT:
TI pin Switch box term
1 to 1
2 to 2
3 to 3
4 to &
5 to 5
6 to 6
7 to 7
8 to 8
9 to 9
10 to Center of switch
pole 1
11 to 16 (ground)
12 to Center of switch
o pole 2
13 to Not used
14 to Not used
15 to Not used
16 to 16 (ground)

A & B CENTRONICS PLUGS IN:

Switch Box term Centronics

1 to 1A & 1B
2 to 24 & 2B
3 to 34& 3B
4 to 4A & 4B
5 to 5A & 5B
6 to 6A & 6B
7 to 7TA & 7B
8 to 8A & 8B
9 to 9A & 9B
A side SW pole 1 to 11A

B side SW pole 1 to 11B
A side SW pole 2 to 13A
B side SW pole 2 to 13B

11 to Not used

12 to Not used

13 to Not used

14 to Not used

15 to Not used

16 to 16A & 16B &
17A & 17B

Centronics pins 18 through
36 are not used with ribbon
cable. If round cable is
used the pairs from 1 to 9
are connected to pins 19
through 28 and all floating
pins are grounded.

NOTE: A FEW PRINTERS HAVE
SOME NON-STANDARD CONNECT-
IONS. IF YOU HAVE ONE OF
THESE PRINTERS, CHECK THE
CONNECTIONS 1IN YOUR WORKING
CENTRONICS CONNECTOR OR RE-
FER TO THAT PRINTER'S MANUAL
FOR PROPER CONNECTIONS.

PARTS:

Input cable: You can use
your present cable and save
the cost of the ribbon and
two connectors. If you wish
to keep your cable, I have
several 16 PIN IDC Dual In-
line Header Connectors with
0.1" spacing. (This is the
small connector that comes
from the RS-232 card.) The
ones I have use the highest
quality contacts (phosphor
bronze, flashed with nickel,
then totally gold plated).
I also have some 38 conduct-
or ribbon cable that can
easily be ripped down to two
16 conductor cable with a 6
conductor cable left over.
The connectors are $1.50 ea
or 5 for $6.00. The cable
is 20 cents per foot. C(Call
or write:

Dallas Phillips

Rté Box310 MtOlivet Rd.
LaGrange, KY 40031

(502) 845-7567

The rest of the parts can be
obtained from Radio Shack.
NOTE: Several switches are
listed. Select only one. I
chose the one I used because
of appearance.
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Cabinet; Steel and Aluminum,
2 1/8"x3 1/4"x4". Cat
#270-251 $2.99
Centronics Parallel Connectr
Male, w/solder connections.

(Need 2 unless you

use your cable.)

Cat #276-1534 $4.99
Switch; DPDT

Cat #275-663 $3.19

(I used this one.)
Switch; DPDT

Cat #275-636 $2.99
Switch; DPDT

Cat #275-1546 $2.79
Switch; DPDT

Cat #275-614 $2.39
Switch; DPDT

Cat #275-625 $1.99
Terminal Strips; Phenolic

Cat #274-688 4/89c
Grommets; Pack of 35 asst

Cat #64~-3025 99¢
Machine screws; 6-32 Pack of

42, asst lengths

Cat #64-3010 99c
Nuts; 6~32, Pack of 30

Cat #64-3019 99¢

You probably have the nuts,
bolts, grommets, etc. and
possibly the switch and
terminal strips. If you
wish to use a larger cabinet
and mount plugs in it that
is easily done. Many print-
ers have room for the term-
inal strips and switch in-
side the case, if miniature
ture units are used. If you
do this, be certain that no
mechanical interference can
occur and put the new wiring
away from the printer's
printed circuit board so
electrical interference can-
not occur either.

I have been wusing this
switch for more than a year.
It works perfectly, every
time. It is a little ted-
ious to build but it does a
great job, for very little
money.

P



BY: BRIAN McFEETERS FEKIN USERS GROUP

HOMEMADE PRINTER STAaND

Recently, 1 purchased a second printer for my daughter. [ wanted
to set her printer on & stand with the paper underneath. Howaver, I
could not find anything lccally that would saerve the purpose as a
printer stand s0 I decided toc make ay own.

I concluded I could make a custom stand cut of PYC (plastic)
water pipe. I used 1/2" diametsr pipe, but I°m sure you could 3/4"
dianeter without any problems. 7o make one like in the sketches,
below you need about 4 of S five feat of pipe, eight 90 degree
fittings and two tees.. You might get by without glueing the joints,
but I wouldn’t recommend it. So you should plan on buying some PVC

pipe cement. 1If you have to buy all of the needed material, it will
cost between saven and ten dollars.

The first step is turn your printer over and see what length and
width stand fits best. Next determine the height you want. Finally,
cut pieces to build the stand resmasbering that the pisces it in the
fttings, so aeasure accordingly.

Looking at the top view shows the printer will sit on a frame
that lcoks like a flattened 1. The frent view zhaws the stand eits on
the desk with two runners. Remember to ascemble the stand first
uithout“gluotng the joints to check how it fits.

TEE

-90°

TOP VIEW

\‘/2" pipe

FRONT VIEW SIDE VIEW




Computer Lauvecs
by Jim Mekeel
NorthCoast 99er’s

This msonth, I thought that I would share with you some plans
ﬂ% I found et a lumberyard for a computer work center that you can
sake from a single sheet of plywood. Of course, you can modify
the plans to suit your own needs. The center hae a sesat for two
people and uses an casily assembled slot-together design that
just as easily permits dismantling for storage or trenmsport.
(Plans by American Plywood Association)

Recommended pernels: APA trademarked Medium Density Overlay
*  (MDO), overiaid both sides, If available, or

APA trademarked A-B or A-C, or
For unique appearance, an APA trade
marked reconstituted wood panel
. PANELS
Sd

Quantity Description

| 4inx4i.x8 Rt

OTHER MATERIALS

Quantity Description

As required  Finishing nalls and white or urea resin glue, (for sheives

) and cord storage rack), wood dough or synthetic filler, line
sandpaper, top quality finish (see finishing section)
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SERIAL TO PARALLEL

BY WILLARD CHANEY

Several months ago | saw an advertisement in the TRADIN' TIMES for a
full blown system, The price was dirt cheap so I called the number
listed to find out if this was not a come on. The parent of the son
that cwned this equipment answered the phore and knew as much about
computers as smokay the bear, 8 | had to call back later when she
expected her son to bte home. [ called at exactly the time she
instructed me to, ard low and behold the ad was mnot a fluke. There was
a full blown system for that price and he would include all the
softwars for the same price. [ hoooed in my car and drove to their
home hoping to arrive before anyome else would call and offer them
more becauss it was obvious that they were not aware of the market
value of Tl computers.

I requested a8 tast on all portions of the system and much to my
chagrin each and svery caomponent worked and thers was all sorts of
softwars games that fillsd two shopping bags. 1 could not wait to get
home and set this system up angd stact using it to print the
Newslettsre.

The system performed well excspt ths TI S9/% impact printer which was
- so slow and the Faet that I double strike svery character so the
character will bg easily read in thg Neswslatter made it that much
slower. I asked varicus paople in the club if this is the way it is
and if thare was any thing [ could do to speed things up. [ Found ocut
that if I switched my printer .from serial to parallel it would
print much faster. [ saw ROY HUNTER at one of our regular meeting and
ordered a parallel cable for my printer, and that is where my trouble
began. The probhlem [ experisnced aftecr switching to parallel part from
seri1al port was after the printer was on for 8 while (the time varied
depending on use8) it would print svary ether language but English. To
get arcund thig problem, [ weuld turnm it on only when | wanted to
print samething, and turn it of f when printing was complete.

Thanke to ED who hapoesned to read an artiecle in HOME COMPUTER JOURNAL
that addressed this problem ! was able to solve my dilemma. I will
tell you step by sten.

If you switeh from sgrial to parallel port printing om the Tl printer
(EPSON-MX 80) ysu must remove the serial card from within the printer.

The platen handle pulls out and off,and four screws must by remaved
froem the bottom covar,basfore cremoving the cover there is a plug on the
right hand inside tep cever that must by unpluged. After unpluging
this plug now you can ramove tha cover and the serial board is the one
in the center at the rear on the printer. There are four screws that
hecld this board in plaes remgve them and there is a ground wire that
plugs inta this board alse that you must unplug. The ground wire
should by placed in the printer se when you replace the top cover it
will not be damaged. Now you can remove the serial board and replace
the serews in the hales whers you took them in case you want to go
back tao serial port. Tha card should be staored in a protected blanket
and a safe placs for futurs use aslo. Replace the top cover and the

2



1. Turn the power off before you attempt to opea the printer case.
CAUTION

The electronic components in the T1-99/4 Printer can be

damaged by static electricity discharges. To avoid damage. make ' ™
sure you discharge any static electricity from your hands and

avoid touching components on the circuit boards other than the

DIP switches.

2. Remove the manual paper-feed knob (the black knob on the right side of the printer)
by pulling it straight out. with firm but steady pressure.

Remove manual paper
feed knob

% Pull Qut

3. Turn the prln.ter upside down on a soft surface. With a Phillips-type screwdriver,
completely loosen all four screws. Place tape over the four holes so the screws do not
fall out when you turn the printer right side up.

, Phillips-Type Screwdrives .

Loosening All 4 Screws

4. Turn the printer right side up again. Gently loosen the ypper case. Life up the cover
from the left side and pull out the wires that are connected to the control panel on

the front right corner. N
e m : Upper Case \

Lead Wire

/
= Pull Out

Pull out wires
hooked to control ™

panel.




four screws that hold it in place. Align the handle with the Flat spot
cn the shaft and push it in place.

That is all there is to changing your printer from serial to parallel
port, if you have any question please feel free to give me a call.
I have drawn a diagram for those of you that are visual.

SERIAL TO FARALLEL

BY WILLARD CHANEY

TI-99/4 Printer

Underneath the serial interface board is the circuit control board.

1. Remove the four screws at the four corners of the serial interface board.

2. Disconnect the frame ground wire from the serial interface board.

Transtormer _}

Serial Intertace ao;%lp Switches
Control Circuit 8oard
Removing Serlal Interface Board

3. Gently lift the serial interface board up. The left side requires additional pressure

because there is a multi-pin connector between the serial interface board and the
circuit control board underneath.



WIRING A PRINTER
BY DENNIS PORPORA

Before ! bought my printer I picked up a cable and plugs. I
figured it was easy to do, well, the RS232 interface card was in
German, the printer called pin 1 Not Strobe and the RS232 card called
it Handshake Out. Well, I asked someone with the same printer as mine
i¥ I could look at his factory made cable and it worked for me.

Haere is how to wire a RS232 card to a Gemini 10X printer. If you
have any other printer just wire your cable by signal mam@ and not by

pin number.

16 PIN PARALLEL CONNECTOR

PIN NUMBER SIGNAL NAME  PIN NUMBER
1 HANDSHAKE OUT 1
2 DATA,LSB 2
3 DATA 3
4 DATA 4
s DATA s
6 DATA 6
7 DATA 7
8 DATA 8
9 DATA,MSB 8
10  HANDSHAKE IN 11
11 NOT USED 10
12 NOT USED 12
13 NOT USED 13
14 NOT USED 14
15 NOT USED 13
16 LOGIC GROUND 16
16 LOGIC GROUND 19
16 LOGIC GROUND 20
16 LOGIC GROUND 21
16 LOGIC GROUND 22
16 LOGIC GROUND 23
16 LOGIC GROUND 24
16 LOGIC GROUND 29
16 LOGIC GROUND 26
16 LOGIC GROUND 27
16 LOGIC GROUND 28
16 LOGIC GROUND 29
16 LOGIC GROUND 30

17
18
31
32
33
34
33
36

I hope that this may help scmeone.

1t should work for all parallel printer

36 PIM AMPHENOL CONNECTOR

SIGNAL NAME
NOT BTROBE

DATA,LEB
DATA
DATA
DATA
DATA
DATA
DATA

DATA, MEB

BUSY
NOT USED
NOT USED

NOT USED

NOT USED
NOT USED

SIGNAL
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN

GROUND

SIGNALS
SIGNALS
SIGNALS
SIGNALS
BIGNALS
SIGNALS
BIGNALS
SIGNALS
SIGNALS
SIGNALS
8IGNALSB
SIGNALS

NCT USED
NOT USED
NOT USED
NOT USED
NOT USED
NOT USBED
NOT USED
NOT USED

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
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Here is a nifty project $or the experimenter.
Do you have a lot of software that is
configured for RS232 yet you have a parallel
printer? Well, this little gizmo will outpul
on the serial port making the computer think
it is talking to the RS23I2 and then or this
external circuit all the data is converted to
parallel tor the parallel printer
requirements. This circuig produces a
CENTRONICS compatible interface. Good Luck.
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SERIAL DATA TRANSHISSIGN
Jia Agkead
Hertheoast $9sre
Claveland, Ohio

In serial transeission, inferastien is transfsrred, 6o
data bit at a tiee, bebwosn t®e computers.this flow of dats
can be ona of three ©6¢e8s

SIRPLEX - data ¢lews 1n oaly ona directien.

{osseacoscavoocad

data $lew H H
>  Reeeiver !}

: !
! sieplos cenfigurstion !

[ ——

HALF DUPLER - daka flew 18 im bedh directiens
but Aet sizullaneously.

$oocanooosaooecad

data flew H §

{  Recoiver 1§

4 " & H
! Teansaitter |

i half duplen eenfiguratienl §

eoccocovrecsssad

:

[

L}

H &
t  Reesiver
!

¢

H
Trengpiteer ¢

$ooocosscscossoad

FULL BUPLER - data $lew 1o inm bekh éireetiens
ang e2n ecewr sieultanssusly.

b d
]
]
0
0
[}
g
[]
0
0
0
[]
[]
0
L:d

foconcecesessanad

dste flea

+ Transaitter ! 3 Roecolver ¢
: & H § & H
t Recoiver (oo ! Yrancoitter §
! ! ful} duplen cenfiguratient H
&

socecwscscccsacd

$ooeosoocaccnccnd

Dota transeissier cam ecewr Qither oynchrengusly e
asyachrenausly. Mith syrehreacus transpiseiea, foster spesds
can be achisved becsuse tho Rme pechings e Bo sysehreaized
by speeial characters fhad d8 aek ecensuse wpece ia esed
transeitted byte. Hesavar, the 70 99 cosputer and sssl elher
coaputers tPanseit doke asynchrensusly 8@ bhak there 1% A8
coapatibility provless betwees differeat aschines (7] eam talk
with Apple, [BR, ok ecotoral. Uithim the ssymedreasus date
strean, each charaeter of daks 1o transperted ia o bimery BIR
frase. Eagh fraze Doging Wit & sbtard BiR. O lew level
.3ltage signal on the daka line earke tho teginming of (he
start bit, and the receiving cospuler cam them begim leakimg
for the character transeitied. The fellawing 7 e O datae bits
comprise the binery cheragter. (This sheuld Be seR the saso
as the hest deviee er pregras - [Redes ¢ile tremsfers use O
bits and VE 1f uges 7 bite). Fer errer dotseties, en eptiemal
parity bit caa awrk wheother the total of 0°s or 1°8 were ovem
or add. A step BAR signale tho end of the eheracter.

Parity bits trap errere in the $ollowing sasmers whon. the
transaitting devica ¢races a charactor, it talliss the nusber

‘o

of binary 1°s and 0’ within the frase and attaches o parity

Bit. Then the recesving cosputer will count the different .

bits aond cospare the total to the parity bit seat. [f a
diserepancy is found @ request for retranseission will be
issued. The T1 99 cosputer uses three parity types:

008 - Eighth data bit is logical zero if total
nueber of logical 1°s in the first dat bit
is odd.

EVEN - Eighth data bit is logical zero if total
nusber of logical 1's in the first dat bit
18 even,

KOXZ - Eighth data bit is ignored.

This parity bit sust be set the sase s the host cosputer,
grinter, et cetera. 1f you are logging on to a BBS, this and
other configuratien inforsation will appear in the new user
86eti6n.

Link central (or tha rules for orderly transaission) is
jegartant c@ that data can ¢low without loss. The first
parageter 48 the rate of transeission.  Serial data
transaissien is eeasured in units of bits per sacend or bps.
This §8 called tha baud rate and on the Tl can be 110, 300,
669, 1200, 2600, 4800, 9600 bps. Both machines must be
operating ak the saee baud rate.

fles, the recaiver sust tell the transeitting ceaputer
whe® ite buffer 13 full so that transeission can be
tospererily halted, The Tl and eest other coeputers use
1-G/1-0FF, When the buffer is full, the receiving device
sends an ASCI] DCI (X-OFF) signal until the buffor has cleared
then it sonds 8 ASCII DCI (X-CN) to continue transmissicn.

Wepefully, this has cleared up sose questions that aight
have ceas te your eind when reading the RS232 card manval. If
yea have further questions, send thes to se and I will try to
angwer in the newsletter,

July §987
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Power Supply Fise

This tip comes from Raymonﬂ
Tangevin of the Northeastern 89ers. : ‘

If you have the misfortune of - -
baving your power supply quit cu yos, -
check the trarsformer voltage cn the .
ﬁ: and socondary sides. I yea - ' -

e primary voltage aad m8 .~ " :

secondary voltage, thea check the im
that is located nndo of the = . .
transformez. The fuss is loeated m':
the opposite side from the wire
connections, 2t the lower part of m
transformer. You will have to cut am < '“'
the insulation (plastie homms) from .. -Sod

the unit to expose the fuse, which is .
minhutypothshmwm
white wire of the gide of the

transformer. Next check the powee -
mppbmmbomww& +
has two, one—amp dicdes. . You will . .
mbably {ind that one or both have -
horted internslly. Check them wﬁ& 8-
;ne:er Hy on%ﬁmvdwm
aulty, change them. - RS
. w’l‘lm roceduse can save ym ims@ s ?
down—time ol oup compnw TM P
transformez ply bmm
costs $127.50 from Texss Instr g
msommtbnthedelsywshipw

.., silicone, that it
Lohe 8 plastic tube to plug inte the spray noz-

) printer, but

PRINT HEAD CLEANING
By Chuck Reinhart of LT}

—

It takes only thres

things
crisp print from your printer.
1- A properly adjusted printes
2- A good ribbon
3- A clean print head

to get good, dark,

The guide for the fine print wires gradual
ly gets clogged with a mixtute of lint, ink and
oils ftom the ribbon. As this dist builds up
and dries oul, the pin wites drag in the guide
The result is you get light, low-contrast print
evan ftom a new ribbon. The following is a
procedure for cleaning the print head that s
quick, simple and does not requite removal of
the prini. head.

Obtain an aerosol can of Colot TV Tunet
Cleaner (Radio Shack ® 64:2320 or equivalent)
Mabe suie the label states that it contains
will not harm plastic and that

Power off the printer. Leave papet in

remove the riddbon. Gently
move the print head to the middle of the car-
tiage.

- Cut a two inch square from a lint-tres oot
ton handkerchief. Fold the cut cloth over on
top of iisell @ coupls of ‘times until it is about
the widtk of your prnnter nbbon and is aboul
four layers.

- Insert the cloth into the print head exactly

" whete then tibbon was, betwesn the pin guiude
and the ribbon shisld. The cloth should not
fit too tlight.

Insest the tube inlo the astosol spray cap.
Put the end of the tube in contact with the
cloth nemt to the pin guide of the print head
and give a short quick press to wet the cloth.
Tuin on the printer and send a page of
ptint to the printer (selt test can be used)
Now move the cloth a littls to the side so
thal you bave a clesn spot. It necessary, give
the cloth another shot of fluid and print out
ancther page.
- Remove the cloth from the print head and

ptini a page (without the tidbdon) If you see
any printing on the paper, put the cloth back
inte the print head and repeat the whole

process uniil the page prints clean. -
- Finally install the ribbon and enjoy the im-

_ ptoved print.
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NODIFICATIONS TO THE COOLING SYSTEM IN THE TI 99/4A.
BY JOHN A. FRAZER

Recently, while changing the fan in the FE Box on ay
T1 99744 1 tried to figure cut how the air flows through
the PE Box. After sose looking I realized that with only
three cards in the PE Box the air has no reason to flow
through the various cards. The exposed holes, in the air

"+ chasber at the front of the box, allaw air to flow

directly fros the back of the FE Box straight through to
the fan, by-passing the cards.

Siaply putting tape over the unused air holes, in the
side of the air chasber, will force air to be drawn
through the cards. 1 used plastic tape but any tape such
as nasking tape or duct tape would work as well,

While 1 was doing this I saw the inside of the PE Box
was getting dirty. I use sy cosputer in a rather dusty
office. The cosputer soaetises runs for long periods and
I thought an air filter would help keep the insides

. cleaner,

I cut a cardboard file folder to the size and shape
shown on the sketch. The filter was sade froa a loose
woven paper towel foraed into a cone shape to increase
the surface area and the edges were stapled between two
pieces of cardboard. The cardboard was then folded into
3 shallow box shape and taped over the back of the PE Box
with the cone of paper extended into the area between the
cards in the PE Box.

The airflow was tested with cigarette saoke and found
to be adequate. The filter has been used for about ‘wo
sonths now and [ as very pleased with it. The outside of
the filter is showing signs of the dirt that is being
trapped while the inside of the PE Box seess to be
staying auch cleaner,

After saking the filter out of a paper towel I have
seen several other products that sight be aeore suitable
for an air filter. Sose small gasoline engines use a
foas filter that could be used. There is a filter sace
for aircraft use called a Bracket filter that weuld be
ideal.

What is isportant is sose fors of air filter when
these nachines sre used in a dusty environsent. The
asount of air that passes through the PE Box is amazing.
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P—BOX POWER SUPPLY MODIFICATION. ..

This modification was performed to allow, first; the console to run
cooler, and second; to "beef" up the power supply so it could supply
enough power to run two disk drives in the PE-Box. The modification
should be performed only by competent electronic technicians.

This modification involves removing the existing voltage regulators
in the PE-Box and replacing them with higher capacity units. Also,
three more voltage regulators will be added to supply power to the

console. To mount the voltage regulators, holes will be drilled in
the rear of the PE-Box so it can act as & heatsink. -

You will need to purchase the following parts:

7812HK 12V S5A TO-3 regulator chips.

7805HK S5V 5A TO-3 regulator chips.

7908T -5V 1A TO-220 regulator chip.

0.47 uF/35V tatalum capacitors.

2.2 uF/35V tatalum capacitors. _

4,700 uF/35V electrolytic capacitor.

2,200 ohm 1/2 watt resistor.

MR501 diodes

TO-3 . transistor mounting sockets.

set of TO-220 insulating mounting hardware.

male and female 15 pin "d"” commectors with hoods.
an assoritment of colored wire, 22 gauge is ideal.

+RRANFP P AR LN

1. Remove the top cover to the PE-Box. Remove the flex-cable, PE-Box
interface card, memory and RS-232 carde and any other cards you
may have except the disk controller.

2. Remove the disk drive (two screws on top, two screws on bottom).
3. Remove the disk drive data cable from the disk controller.

4, Removo.the disk 'controller card.

5. Remove the power switch knob (pull it eff).

6. Remove the front cabinet from the P-Box (1 screw on left side, 1
screw on right sida, top 4 screws on rear, 1 screw beside fuse, 1
screw behind disk drive, 3 screws oan right bottom side, 1 bottom
front screw, 2 bottom left screws, and one bottom screw about 2
inches back from were the PEP card mounts).

7. Pull the cabinet forward and set it aside. You will see the
power supply section on the left side. (power transformer, in
front of blower, and PC board to the left of the transformer).
At this point, you may wish to install a different blower, such

(Continued on Page 5?
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99/4A PE-BOX POVER SUPPLY MODIFICATIOH. ..Continued From Page 4

10.

11'

12.

13.

14,

15.

16.

as a high quality boxer fan in place of the blower. 1 replaced

mine and it is much quieter and it pulls more air.

The PC board is mounted via a plastic holder that angles to the
right on the bottom. There are two screws, one at each end of
the holder. Loosen them, but do not remove them. There are two
connectors that lock on to the PC board on the rear. Push their
tabs thru the board and pull the connectors off. There is also
ancther connector on the front. Remove it the same way. Then
slide out the PC, board. : :

Locate the voltags regulator ICe (in the middle and center rear).
Remove the regulator ICs.,

Solder three differant color wires approximately 6 inches long
to the holes of the voltage regulator. Do this again for the
other regulator.

Locate D3 and D4. HEote the polarity of the diodes. Solder two
diodes to the transformsr side of the existing diodes. Be sure
the cathodes go towardse the transformer side. Solder the anode
ends together. Solder a wire approximately 8 inches long, to the
ends you juet soldered on the diodes. Set the PC board aside.

Drill the TO-3 mounting holes on the rear of the expansion box.
1 mounted mine beside the blower, going downward for three of
the regulators, and mounted the remaining below the blower above
the fuse holder. You will have to take a razor blade and cut
off part of the serial number tag so the chassis can be used for
a heatsink. After drilling, be sure to file the holes smooth.

Install the 0.47uf capacitors to the inputs of the voltage
regulator (pim 1) and install the 2.2uF capacitor to the outputs
(pin 2). Solder the negative side to the chassis/ground lug on
the mounting edcket (this ig only for the TO-3 devices).

Mount the P-Box 5V and 12V regulators. Use a good grade of
silicone heatsinking compound when you install the regulators.

Solder the wires from the circuit board that went to the regula-
tor that used to be on the board. Observe correct wiring.

Install the other two TO-3 regulators using heatsinking
compound. On the 12V unit jump a wire from the 12V regulators
input you just installed. Also jumper a ground wire. Install
the capacitors, as before. Do the 5V regulator the same way.
Solder a wire approximately 15 inches long to the outputs of the

{Continuved On Page 6)
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99/4A PE-BOX POVER SUPPLY KODIFICATIOH...Continued From Page 5

second set of TO-3 regulators. Route these wires to 80 out the
card cage, thru anm unused P-Box slot.

17. Install the TO-220 -5 Volt regulator. Be sure to use insulating
hardware. Solder a wire to the output terminal and solder 2
wires to the ground terminal, approximately 15 inches long.

Route the wires out of the PE-Box as above, with the exception
of one of the ground wires. Jumper 1t to a ground on one of the
TO-3 regulators. Add the bypass capacitors as above but note
the polarity. Solder another wire to the input of the regulator,
approximately 8 inches long. Route this wire to the front of
the PE-Box near the power switch.’ :

18. Install the PC board back im place. The wire from the rectifiers
you installed needs to be soldéred to the 4700 uF filter cap.
The wire that came from the negative voltage regulator should be
soldered to the same point. Install a ground wire from the
filter cap to any ground point on the PC Board. Again observe
polarity.

19. At this point, the PE-Box should be wired. Check for proper
wiring. Turn on power to the PE-Box. Very quickly check the
outputs of all regulators for proper operation (one +12 and +5
for the drive, one +12 and +5 and -5 for the computer). If all
voltages are OK, then proceed with the nesxt step. If you do not
bhave a voltage check the imput to the regulator and work it
back. Check for shorts and proper wiring.

20. On the wires that you routed out of the PE-Box, you will need to
identify them and solder om a 15 pin D" connector, female jack.
Use a 15 pin "D” so you will have no problems with hookup (the
Joysticks and cassette ports are 9 pins). I solder pin 7 to +12,
+5 to pin 5, -5 to pin 3 and ground te pin 1.

21. Put yohr PE-Box back together. Bring your syestem up with the
computer to make sure its OK. Test a disk drive.

CONSOLE NODIFICATIOR. . .

Check the wiring on your 15 pin D" plug. you need to construct
another 15 pin "D" connector, male with 4 wires approximately 15-30
inches long. After making the cable, hook it up to your system and
turn the PE-Box on. Use a voltmeter to confirm wiring and mark each
wire as to what voltage they are. Hookup is EXTREMELY sensitive at
this point. 1If you wire a power supply to the wrong power buss in

/™ the 99/4A computer, I may take its last dying gasp and smoke. There

(Continucd On Page 7)
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99/4A PB-BOX POVER SUPPLY MODIFICATION...Continued From Page 6

will be no way to repair the damage as it will be extensive.
Semiconductors do not like reverse voltages. They usually conduct
very heavily and burn. I CAFFOT OVERSTRESS THIS POINT!

1. Open the 99/4A console by removing all the bottom screws. You
will see the power supply beside the keyboard and below the
computer’'s PC board. You will see four wires connecting the
computer to the existing power supply. VWith the power supply
board exposed, turn on the computer apd check the voltages where
the wires connect to the power supply. Mark these carefully.
Turn off the computer. Connect the power cable from the PE-Box
to these wires, again noting correct hook up (+12 to +12, +5 to
+5, -5 to -5, ground to ground). Remove the 4A’'s power supply.
Keep it for the future. .

2. Route the cable outside the existing hole where the power plug
used to connect. :

3. Take the big step. Hook the computer up to the PE-Box and the
system. Bring the eystem up. All SHOULD be well. If - you do not
get your title screen, shut dowm, and check connections and pray
that you did not burn up anything. You should have no problems
at this point if you maintained correct wiring.

4. 1f all is well, shut down the system. I left the original power
switch in the 4A computer. I superglued it in the ON position.
You may wish to take it out and install a system reset switch (I
highly recommend this because if the system locks up you will be
powering down your whole system. You can also use a Widget.) Put
your case back on and happy computing.

The best benefit is the lack of heat from the console. Normally,
when ! use my computer 1 am om for about two hours. It's strange
not to feel any heat coming from the cartridge port area. Also I
put two half height drives im the PE-Box and I have had no problens.
- 1f you use the parts ! recommended, you will not be able to destroy

the power supply. Jhey are internally limited and the PE-Box power
transformer will barn up before the regulators will. Also, just to
relieve your worries, the PE-Box can handle a heavy load. It was
designed to operate 8 cards.

EDITOR'S HOTE: The above article was "downloaded" from a Seattle
area BBS by Beb Daggitt. Ve have reason to believe
the article originated from the Houston Users’ Group,
commonly referred to as HUG. Neither HUG, nor the
Siouxland 99ers assumes any responsibility for any
damage caused by attempts to implement this modifi-
cation. It is presented for your information only.
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' Houstona Users Group

/,m SURGE PROTECT ION

lncule 1ika to take @ $5v esmenls te Qalk to you
about voltage surge pretecters fer yewr cesputer. First i
will explain wat 8 voltage ewge i3, Vewr mell plug in
vour house or office, thet you plug yeur computer inte, is
usually 110 te 120 velts AC. The pewer cospsay tries to
kep it taht way buk iR dees net always happen. There are
soae little ghests that smesk iate the pewar liacs froe
lightning, static discharges, and electries] surqes fram
sotors sarting aad stoping. Thess things cad causs the
line voltage to incresse a3 high as 4,000 velts for 8
fraction of a second. That surge can, ovem a3 shart as it
ady be, can czuse your coapute te leoa data and ever
cause expansive dasege (6 your compulsr. There @@ ways
to protect your camputer frep these swrges. The best wy
is sto put a surge protectar es the lime veltage cosing
froa the ocutlst. There wo ey protectors that are
comsercially availidle. The cest remges fraa about eight
dollars for @ sisple, saingle pleg to the caes costing 100
dollars or sore.

for those whe are hendy with tesls, here i3 & project
of low cost that wiil save veu a busdle. The teals tha
you will nesd are & screm driver, & saldering ircn, and
aavde a pair of pliers. Tha cupplies Rhat yow will need
e solder, 2 sultiple pewer olrip, ( ¢ cos with a
switch | a@d theee 62 MDV’g, GE VIGLAIGR. You cas gt
this fros Radie Shagk { part 6 274-370 ) with a comt of ¢
1.49 each,

Take the back of¢ of the pamer strip ad yow waill
see three wires rusning betwean the racpticals. Hook the
MV's into the wiring systes agcording to the diagras
below, Reingstall the cover aiter yau heve lasulated the
wires with black tape. This is ene placs where nntum
rteakly counts,

When veu have ccspleted this praject yoe will Mave
saved » seall assust ef sangy ia the aztesl comctructim
and prodibly @ et of comey in the leng baml. | hape this
article will be of help te vam all.

ARTICLE FROR 99ER LIKES by Richerd teaver.

-B?
1 1? ground
3 s

UNDER CONSTRUCTION
* ¢

¢ PARALLEL INTERFACE TO PRINTER ¢

¢ Py
5 . v

16 PIN P10 CONNECTOR 36 PIN PRINTER COMNECTOR
PIN S fwrTion PN G FUMCTION

1 Handshake Out 1 Strobe

2 Data LS 2 Data LSH

3 Data 3 Data

4 Data q Data

3 Data S Data

[ Data é Data

? Data ? Data

9 Data (] Data

9 Data 1S3 9 Data mS8

10 Handshaks In 11 Rusy

i Logic Ground $17¢ Chasis Ground
12 - 13 not used not used
16 Logic Ground s168 Logic Ground

§ 1NPORTANT ¢

The PI0 pin 11 connects to the frase or chasis ground
of the priater and PI0 pin 16 to the zero volt or logic
ground of the printer.

The recoasended fesale connector is samufactured Oy:

TR ANSLEY PART® $09-1340 (16 PIN COMNECTOR)
609-1361 (CABLE STRAIN RELIEF)

The cable strain relief is nct aandatory but it does
n}u‘ the.lif of the cadle.

Several cospanies sansfacture custos desigaed cadles.
Tus of these companies ares

TENEX CORPORATION | PHOE 0 219-277-7726
SASTS TERRIS LAE

SOUTH DEMD, IN 40433
DENALL DATA CORPOMTION PHINE @ 40S-S34-7784
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T19Y Uperatad Lignc /Appicanca Canurollar -
by £2iin Mahcnay, SFV F%ars

Have you aver had the rneed (or the desire) to control a group of
davices such as Chrisimas lights, epplisnces, sprinklers, etc. b,
cycling tham on and off in scme sort of organiied sequence? Here
is an easy and {nexpensive way to do 1itl Almost any UART
(Universal Asynchronous Receiver/Transmittar) may be used. The
clock for the UART should be 16 times the desired baud rate. A
program wnich allows the user to create, edit, print, store,
recall, and run sequences with this circuit is available from the
San Fernando Valley Users 6roup or Colin Mahoney. Have funl
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CABLE BOX
bvw Jin Edwards (SFV 9%9ers)

One feature of the T.1.99 that has never been hard for me to criticize was
the physical size and design of the peripheral cable and connector. It
always seemed to take up an undesgrved portion of desk space. With enly a
goal in mind and virtually nc "hardware saave®, I set out to alleviate the
problea. It seemed a siaple task to build a compact connactor that would
plug in without disturding the original components. Actually, the most
difficult aspect of the project was rounding up the parts.

That proved to be an education. Card edges and their aatching connectors
have several configurations.. For example’ 22/44 meane that it has 22
conducteors on both sides. Spacings vary as wells .18, .1235, .156, etc.
This refers to the distance between the centers of the conductors. This
project requires 44 conductors (22 on a side) with .10 cerrtars. Finding a
card edge connector was difficult enough, but finding the male counterpart
was impossible. A section was literally cut-aut of an adbandoned board.

I found most of the parts at Pacific Radio while the card was found in a card
board box at All Electronics. GCbvicusly, the exact parts may vary but be
certain of the nuabeyr of conductors and spacing. Once everything is
rounded up, simply solder the wires together making sure to aatch cne end
to the other. Opticnally, an interupt switch can be added for thase screen
dump programs that require one. :

——1 UTILITY BOX
2 CARD EDGE CONNECTOR

— 3 STRAIN

4 BUMPERS
S TELEPHONE CABLE

— 7 CARD EDGE

o PART MANUFACTURER PT.® cosT
1 UTILITY BOX CALRAD " ep-788 . $2.10
2 CARD CONNECTOR  GC ELECTRONICS 41-87% $4.74
3 STRAIN 3 .23
4 174 BUMPERS RUSSELL IND. REC-2078H  $1.79
S S@ CONDUCTOR TELEPHONE CABLE

6 CONNECTOR HOOD BC ELECTRONICS 41-1083 $2.48
7 CARD EDGE SCAVANGED FROM PC BOARD N $1.50

$12.86
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T1=-99/4A MEMORY ARCHITZCTURE

EDITED BY JOHN F. WILLFORTH
CRU BEING USED FOR BANK SWITCHING

™
a U, 2000 Z 7600 0 A000 | cooo 1 =000\
syl LOW MEM 4 TR
NTRAL , SEE .
oNsOLE |veMorY |pevice breriowa : MEMORY EXPANSION
-OCESSOR RoM | ExeansioM sEmvice korumnp | BELOY PART 2
. PART 1 |ROMS MODULE 24K BYTES TOTA
) menory==) lax syres | sk BYTES | 8K BYTES |8k BYTES 8K BYTES ; 8K BYTSS (8K BYTES
e 7 1 rm_TSSS
8000 8400 8800 8C00 9000 9400 9800 9¢20
FAST SOUND VDP READ |VDP WRITE|SPEECH | SPEECH [GROM READ |o20M WPII:
APPED PORTS3? 1@8300 MEMORY- | MEMORY- |MEMORY- |[READ WRITE ORY=  |MEMORY-
( 256 MAPPED | MAPPED [MAPPED [MEMORY= | MEMORY- PED  |MAPPED
BYTES ) | PORT PORT PORT MAPPED |MAPPED [PORT PORT
: | porT PORT
A 10 0y M M M )
T™S 9919 THS9918A " mHs5200 GROM CONTROL )
SOUND CHIP RD DATA=8800 oees SYNTHESIZER] B RD DATA=9800
WT DATA=8400 RD STAT=8802 RD ADDR=9802
WT DATA=8C00 WT DATA=9C00
WT ADDR=8C02 WT ADDR=9CO2
VDP FAR VOCABULARY
16K BYTES ROM
0000 2000 4000 6000 8000 \ A000 €000 \ £000 \
- . . : . | ] ] ) | {
e e CONSOLE GROMS GROM TN COMMAND MODULES OR SYSTEM PERIPHERALS. |
120M BANK 25 |( GRAPHICS READ ONLY MEMORY) | UP TO 16 BANKS OF UP 70 4OK BYTES PER BANK!
e THAT'S 640K BYTES OF MEMORY THAT CAN BE ACCISSED
. 18K BYTES ACTIVE IN ALL | 1nen 7 coce wrmoay
. BANKS. ( 6K PER GROM) .
. ] [ ) [ ]
IROM BANK 15e) l / / / /
{0TE: THE HEAVY LINES INDICATE FEATURES INCLUDED WITEIN THE CONSOLE. I HOPE THAT THIS MAP WILL
iE OF SOME USE IN CLEARTNG UP THE MEMORY SCHEME THAT WAS DEVELOPED BY TT TO MAKE MAXIMUM USE
IF THE "CROM", AND THT ADDRESSING LIMITATIONS OF THE CPU (32X WORDS). FROM THIS DIAGRAM YOU
CAN SEE, HOWEVER, THAT THE TI-99/4A HAS HAD TEE POTENTIAL SINCE IT'S INCEPTION, TO BE A SREAT =

SOMPUTING MACHINE.
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Bits, Bytes & Pixels
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