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I would lilke to urge you to
attend this months meeting we
will e deciding the fate of our
club. Siinould we merge with New

HMoprizons bhecawss2 of the declining
mambarshinss in both clubs or

we htry to et a larger
nembership through a drive to do
that or should we  just  have a
thing @ zomeones  home? We
should -+ dz2,now bhacause i Wi
do wart tagather as

+ have

will
+loor for
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fram  the
he naxt y2ar

Favirg door prizes
softwar2 +that the club
Saug-t  in last two
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months
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miss
win i+f
Sheets
Maker

will 22 a report on the
Fair by the various
who went. The meeting
held at the Oregon Fire-
#2 at 7:20 pm. on Friday
T . SEE YOU THERE!
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IT'S November already, thi
year has gone by quite fast.
This month™s meeting will be hel
on  the 14th at 2:20 om. We will
have door prizes to give away
this month. (I fived the
drawing program.)

We have a lat
this month during the meeting,
so please attend. Some of the
things we have to do is nominate
new officers for 1988. We also
have to put a Christmas party
commit=e together. We will be
Fashing out sone old business
pertaining to joining both users
groups together. Ther=s are
other i1tems that will be worked
out at the meeting wich raquires
yvour attendance.

to accomplish

This month there will be w2
rew club dizks available cre of
which is an 2asy to use label
maker that utilizes CSGD S¥%
graphics. The label program will

have over 2?0 graphic files to
choose from. The second disk
will have Extended Basic games
and an excellent bar graph
program.

In closing I want to ramind
you that we will be nominating

new officers for 1988, 1t 13
important that you attend ihis
meeting . This is your
organization we need your input.
Not to mention there will also
be some intresting demc’™s this

month as well.
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Webater defines PANIC as

demoralizing terror.
When is the last
experienced panic?
The other weak 1 sat down at
my reliable TI99/4A Sysastem to
write a letter. I plugged in the

time you

power strip. (I always leava it
unplugged in case of 1lightning).
Next, I switched the power strip

on. I then turned on the TV,
pushed the button on the PEB, and
turned on the computer. Other
than a little static from the TV,
there was a calm quiet in the
room. I had extended basic in,
sao 1 pushed the number twa kay
twice to auto load TI-Writer.

Nothing happened!

I hit function. quit and tried
it again. Nothing!

All of a sudden PANIC filled
that quiet room. That annoying
sound of the PEB fan was not to
be heard. Guickly I flipped the
switch again. Quiet.

Talk about demoralizing, here
the work horse of my computer
system, Dead.

Still, in a panic, 1 called
anyone from the users group that
I could find at that late hour.
I was hoping someone could give
me a quick fix over the phone,
No such luck. The recommendation
was to start with the fuse and go
from thers

Several days later, I found
1.25 fuses and tried them in my
system. Pop, three more blown
fuses,

Thanks to a fellow users group

member, my system is up and
running again. I’m not a techi
at all. There was a blown part

on the card in the PEB. In less
that ¢two hours the system was
fixed,
Being a member of a TI
group has many advantages.
Thanks Bud.

users

Fagss =S

Y

r.-

Fie T e

" — L W R R T -
- 1)

‘Kent Sheets " 11/g7 " "~ —-

OH-MI-TI

An article appeared in last
mornths newsletter with the same
.title as above. Did you read it?
If not, go back to last months
newsletter and read it before you
continue here. Did you attend
either Tl users group meeting in
October? Do you remember the
appeal to consider the merger /
combination / unification or
whatever you want to call it of
the two TI99/4A users groups in
Toledo? Well, have you given it
any thougt?

As in all
organizations, your
feadback will
course of the user group. What
commitments are you willing to
make for your own benifit for
computer knowledge and usae? What
days can/will you attend a users
group meeting? What time of day?
How far are you willing to drive?
Do you prefer the 2nd or 3rd or
4th Saturday of the month?
Another day of the weak? Can you
make it at 10300 A.M. or 3100
P.M. on Saturday?

If you don’t care about the
time or day of the week, let
"SOMEONE ELSE" decide for you.

volunteer
input /
determine the

———— —— . — -

DRAWING
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DH-MI~T1 users group has
purchased savaral saoftware

packages in the last few months.
These packages have wither been
shown or will be shown 1in the
naxt few mettings. It has been
decided that after the package
has been shown, it will be given

avay at the meatingsa. Starting
with the Navember meeting,
several prizes will be given

away. A drawing of all paid
mamber present will be held.

Some of the recent purchasaes
aret WRITERmasae, X-10 controller
software, C.8.6.D. 5 and 6, and
Certificate 99.

Be therme, YOU could win.
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THE COMPUTER

by PAUL SNEIDER
NEW HORIZONS

THIS IS NOT ABOUT A COMPUTER
PROGRAM CRASHING. THE  MOST
AMAZING CRASH IN THE HISTORY OF
THE STOCK MARKET HAPPENED ON
MONDAY, OCTOBER 19, 1987 AND IT IS
BEING BLAMED ON COMPUTERS.

COMPUTERS CAN MAKE LIFE MORE
COMFORTABLE AND EASIER. THEY MAKE
MANY TEDIOUS TASKS FASTER, MORE
EFFICIENT,  AND AUTOMATICALLY,
WITHOUT HUMAN INTERVENTION.

COMPUTERS MONITOR THE COMPLEX
AND VOLUMINOUS SPACECRAFT DATA AND
CONSTANTLY  ADJUST 1IN ORDER TO
ACCOMPLISH A PREDETERMINED GOAL-
SAY, LANDING ON THE  MOON.
COMPUTERS CAN MONITOR  COMPLEX
HEATING, COOLING AND SECURITY
SYSTEMS IN LARGE BUILDINGS AND TEN
AUTOMATICALLY ADJUST THE SYSTEM
FOR COMFORT AND EFFICIENCY.

CALCUALTIONS, DECISIONS, AND
RESPONSE TIMES FROM A COMPUTER ARE
FASTER THAN HUMANS ARE CAPABLE OF
ACHIEVING. THAT IS THE MAIN
REASON WE DEVELOPED COMPUTERS.

COMPUTERS DO NOT THINK OR
REASON.  THEY COMPLETE AUTOMATIC,
PROGRAMMED RESPONSES TO CERTAIN
SITUATIONS— THEY FOLLOW
INSTRUCTIONS EXACTLY. THEY ARE
MACHINES DOING ONLY WHAT THEY ARE
FROGRAMMED TO DO.

S0 IT WAS AN EASY
TRANSFORMATION TO HAVE COMPUTERS
MONITOR THE STOCK MARKET, FUTURES
MARKET, AND THE OPTIONS MARKET AND
THEN RESPOND TO PREDETERMINED
GOALS. PROGRAMMED ACTIVITY IS
WHEN BUY AND SELL DECISIONS ARE
MADE AUTOMATICALLY BY COMPUTERS
PROGRAMMED TO REACT TO CONDITIONS
AND VARIOUS ACTIVITIES. FOR
EXAMPLE, IF THE PRICE OF SUGAR
"FUTURES" IS CHEAPER THAN THE
CURRENT MARKET PRICE OF SUGAR, A

rpnanArnrEn TeAanen SR AalkS dialan BUNNS o Rl

WHICH IS ROUGHLY LIKE OWNING THI
STOCK. THIS MIGHT GIVE :
RELATIVELY QUICK LOW-RISK PROFIT.

WHEN YOU GET ENOUGH TRADER:
DOING THIS "PROGRAMMED TRADING"
IT CAN AMOUNT TO MANY TRANSACTION:
IN LARGE AMOUNTS IN A SHORT TIME
WHEN You HAVE INSTITUTIONS
PENSION FUNDS, ETC, WITH LARG
SUMS OF STOCKS MAKING VERY FAS
COMPUTER TRANSACTIONS AND IF ALl
THE TRANSACTIONS ARE TO SELL, THE
THE PRICES OF THE STOCKS CAN Gl
DOWN.

ON MONDAY, OCTOBER 19, THI
DOW-JONES INDUSTRIAL AVERAGI
DROPPED OVER S@@ POINTS OR ABOU
22 PERCENT. ACTUALLY, IN A FOUl
DAY PERIOD THE AVERAGE DROPPEI
FROM ABOVE 2500 TO 1738 OR ABOU
3@ PERCENT. IN A TEN DAY PERIOD
IT WENT FROM A HIGH OF ABOUT 265
TO 1738 0OR ABOUT A 35 PERCEN
DROP.

THE REAL PROBLEM WAS THAT It
THE LAST FEW YEARS SINCE
PROGRAMMED TRADING STARTED, THERE
WERE NO RESTRAINTS OR CONTROLS Ob
PROGRAMED TRADING. AFTER "BLACk
MONDAY", ALL TRADING BY PROGRAMMEI
TRADERS WAS STOPPED AND THERE WILL
PROBABLY BE NEW REGULATIONS IN THE
FUTURE BY THE SECURITY ANL
EXCHANGE COMMISSION CONCERNINC
COMPUTER TRADING. MAYBE THIS WILL
HELP IN PREVENTING ANY "COMPUTER
CRASHES".

P - A T O
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Saveral members have indicatec
their interest in Plato software,
Supercart, and the Supercar?
plato loader.

I1f you want a Supercart,
contact Paul Martin. Anyone whe
is interested in the Platc
learning series just give me
phone call or drop me a nate

indicating your interest.
FENT SHEETS (A7 M. Cuerticre [,
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TERFACING TO THE REAL WORLD
PART 13 EXTENDING THE BUS
OUT OF PEB TO A MOTHER BOARD
"R

A coaputer typically has only one seans by which data can be

ingut, the keyboard, Oh sure a aodes and barrowed disks are
?t er ways but somebody had to type in the data they contain,

n this sense, the only link to the outside worid is through
the keyboard iné yau are the interface.

1# 1 wanted to use IZ existing conputer to control a wsodel
train layout the control schese would flow like this, [ would
key in sone data about the status of the trains, the cosputer
would analyse the data (based on rules [ have defined in the
spftware) and outfut a list of instructions for ae to do. |
would then qo flip the switches on the control panel,
Although this control schese is functional
obvious it has its lisitations.
slow and is subject to error.

it should be
The ¢low of information is

This is the first part of a series of four articles that deals
with the construction and use of an interface to connect the
tonputer to the outside world., This articie deals with the
construction of the bus extender card and the sother board, 4
second article will deal with the construction of the [/0
cards that plug into the sother board, The third article will
deal with connectln? real world signals to the interface and
]

the final artic will be about control and control
algorithas.

The foundation for this project was a series of sixteen
articles that appeared 1n “"MODEL RAILROADER® magazine froa
Februiry} 1985 thru Auqust of {986 titled *The C/MRI: A

computer /aodel railroad interface®, The author was Bruce
Chubb, The focus of his articles is directed at running a
scdel  train  layout, but the techniques presented are

fundaaental to connecting a coeputer to the outside world,

tan not offer a set of these articles because thay are
:op{rxghked naterial. [ suggest you look up a Eroup of sodel
ratlroad enthusiasts in {our area for bhack issues of the
aagazine, You can also contact the publisher for back {ssues
or ctopies of the articles, The publisher is Kalabach
Publishing Co., 1027 N, Seventh Street, Milwaukee, WI, 353233
(414) 272-2060, Following is 3 list of tssue dates with
titles for your reference,

Title
= 2SS S S22IISESISTISIITIAZZDIZLITIRITIILS
02/85 HOW TO CCNMECT YOLR HOME COMPUTER TO YOUR LAYQUY
03/8% BUILZINE THE UNIVERSAL BUS EXTENCER CARD
04/85 CCNNEZTING THE UBEC TO YOUR CGMPUTER
05/8% BUILIING THE 1/0 CIRCUITS
06/85 TESTING THE SYSTEM WITH SOFTWARE
(07/8% COMNECTING YOUR RAILRZAD TO THE 1/0 CARDS.
08/8% THE OPTINIZED ETETIOR
10/8% C-MFYTER CAB CINTRCL - HARDWARE
11/85 CTMFUTER CAB CONTROL - LAYCUT WIRING & [/0 CONNECTION
12/85 COMPUTER CAB CONTROL - SOFTWARE
02/86 C-PUTERIIED 5:iSHALS - FROTOTYPE & NODEL SYSTEMS
03/84 COMFUTERICZED SIZNALS - SCFTNARE
04/86 Si=PLIFIED WIRING & AUTONATED DIABNOSTICS
06/8b SERIAL INTESFACE HARINARE
07/84 SERIAL INTESFACE STFTNARE
08/86 ui3iTAL/ANALGE & ANALDG/DIGITAL CONVERTERS

Physically, this systes consists of a card that ?lugs into the
P-box tha( extends out the rear of the box {like the disk
controller card) for connection to a ribbon cable. The other
end of the-ribbon cable connects to & sother board. Various
1/0 (lnrut/ﬂutput) cards plug into the wmother board, Field
tonnections are asade to the [/0 cards, An external power
supply provides power to the 1/0 cards through the sother
board. Tha card that goes into tha P-box cin be called the
bus extender card and has the sola purfnso of extending the
data Hnesb baddress lines and control lines froms the bus

fnside the P-box through the ribbon cable to the extermal
electronics,

. not be used for anything alse.
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The bus extender card turns out to be the only T P-box
specific circuit card in the systes. The mother board and 1/0
cards can bs connected to any cosputer provided an extender
card Is made for that computer to interface {ts bus to the bus
on the wother board (I have not contireed this though)., For
this reason the valus of this frojoct aatends beyond the
99/4A. The interface and 1/0 technigues are fundamental to
the connection of a conrutor to the outside world for the
purpose of data acquisition and process control. In this
regards this project can be viewsd as & learning experience,
{t certainly was for ae.

This project parallels the rrujlct gresnntld by 8ruce Chubb in
the *MODEL RAILRCADER® articles, but it is not an exsct
duplication. Chubb presents designs for bus extender tards
for several different cosputers, but the 99/4A was not one of
theas [t was at this pofnt [ had to deviate from the design
presented by Chubb. The circuits are sisilar though. Tha
pinouts of the various connectors used {n this project do not
natch those in the article.

A word of caution. This is an advanced construction project.
you are a novice at constructing electronic hardware it is
strun?ly recossended you get the assistance of someone with
experience, This {s an ideal project for a special interest
iruup where several people can learn about construction
echniques and the electronic theory of tha interface.

Now for the all important disclaimer. 1 do not accept an

11abi1ity whatsoever as 4 result of any dasages associate

with the construction, connection and use of the electronics
described in these articles. Construction, connection and use
are dona solely at your own risk.

Thers are two '.J' to connect perlpherals to the 39/4A, the
CRU aethod and the direct sesory access sethod, CRU access to
peripherals 1{s TI specific and has the advantage that it does
not use CPU semory. Direct Memory Access (DMA) is acre cosaon

but has the disadvantage of using CPU aeacry that could
otherwise be used for sonothing else.  The DMA aethod was
chosen for this project for several reasons: 1. the

sisilarity to the systes to Chubb’s systes is aaintained,
2. the external electronics are coapatible to other computers
and 3. the CALL LOAD and CALL PEEK comsands in E/A BASIC can
be used to access the perirheral. There is no device service

routine required. You write the softwire to access the
geripgfral in whatever language available, BASIC, FIRTH or
sseabler,

The heart of the interface {s a 40-pin BZ3J progrimsadle
rerighlril interface (PPI) chip. Ine of these :hif! is
ocated on each 1/0 card, The B8I35 has 24 1/0 lines
tonfigured (n thret qgroups of 8 blts, one 1/0 line Slf bit,
Each group of 8 bits can be thought of as an 8-bit [/0 port,
Each port corresponds directly to a byte (B bits) and this is
how the computer will view the interface; each port will be
located at a specific address In CPU seaory, Each port can be
progransed by the software as either an input port (data into
the computer) or an cutput port (data out of the cosputer),
Eight otgvr pins of the 5253 are connected to the data lines
of  the coaputer bus. 14 you have been k!eginq track, this
accounts for 32 of the 40 pins of the chip. 0f the resdinin

ins, two are for power and ground and a third iy calle
RESEf. The resaining five pins are for control of the PPL,
There are two aode select pins, a weite enable pin, a read
enable pin and a chip select pin.

The trick is to connect the control lines of the FPI to the
appropriate lines on the cosputer bus so that when the
tosputer gnrinrns a aesory operation at a specific addrmé i
specific PPI s selected and enabled properly, This is not s
hard as it sounds. Ths 99/4A bus has write enable and read
enable signals that will be used for the corresponding control
ping on the PPI. The resaining three control signals are
derived by decoding the address linss, Partial decoding of
the address lines is perforaed on the bus extender card with
the resaining done on the 1/0 cards,

A block of CPU mesory sust be assigned as the area where the
interface will reside. The addresses within this block can
I chose the block of memory



between 29000 and D97FF, (hex nuabers are always preceded by &
"t srlbol {n these discussions). This ls the block of aeaory
noraally assigned to the speech synthesizer, So the
sgnthesxzer can_ not be connected to the colrutlr while using
the interface. This Is a big sacrifice ! realize, but 1 was
willing to pay the price, anything te run ay trains!

ADDR BINARY EQUIVALENT
2332 22F¥333IT233TI=s22ITS
9000 1001 0000 0000 0000
Y7FF 1001 0111 1111 1111

oD --
>
>

Notice in the above diagras, address lines AO thru A4 have the
sane hit pattern throughout the complete block of memory, No
other block of semory has this bit pattern and thus these five
address lines are decoded by the logic ?itls on the bus
extender card to generate i SELECT signal €hat is supplied to
the 1/0 cards, see the schesatic for the bus extender card.
In addition (o the five address lines, the MEMEN line {s used
as a additional criteria to determine whether to generate the
SELECT signal, The HMEMEN line identifies when the computer (s
perforaing a aesory operation, either a read or a write,

Addresses AS thru All will be decoded on the individual 1[/0
cards. Thus the purpose of the bus extender card js to pass
these signals, unaltered, onto the I/0 cards. These addresses
should be thought of as éhl card select digits of the cospiete

address,

ADDR  BINARY EQUIVALENT  CARD SELECTED
=23 TTTTTIITTTITIRTTIIIX ITTLITTITTISR
¥500x 1001 0000 0000 xxwx card 0
2901 1001 0000 0001 xxxx tard 1
Y902¢ 1001 0000 0010 xxxx cird 2
Y90Fx 1001 0000 1111 xxxx  card 13
2910x 1001 0001 0000 wxxx card 16
Y9764 1001 0111 1110 xxxx  card 126
)87Fx 1001 0131 ML xxxx card 127

The above diagram shows how the 2nd and 3Ird digits of the
address are used to designate which card is selected, The
addresses at which each card is selected is set on a dip
switch on each card, but nore on this in the next article,
Note the first digit is always a "9°. The "x* {n the dth
digit means it has nothing to do with card selection, So, we
can select up to 128 separate I/0 cards and each card has
three ports, Thisg cuaButos to 384 8-bit 1/0 ports or 1)72
bits of digital input (D) or digital output (DO). The
significance of the terss DI and D0 will be discussed
elsewhere, Needless to say, this is alot of DI/DO.

The AI3 and Al4 address lines are connected to the mode select
lines of the 8255 PRI, Therm ara four cosbinations of these
two addresses, 40, 01, 10 and 11 and they select port A,
Eort B, or& C and the prngran register raspectively,
ddresses A2 and AIS are not used. ALY and Al4 are passed by
the bus extender card onto the I1/0 cards where they are
connected directly to the sode select pins of the 8235,  Thus
the last diqit of the address specifies the mode of the PPI.
This is suasarized as follows: .

BINARY OF

ADDR 4TH DIGIT  CARD AND PORT SELECTED

2233 3IITTTSTI SSSSISSINITIISTETSIIITITITIIIITIIIITIE

29000 . 0000 card 0 port A, Read or Write

9002 "~ 0010 card O port B, Ror W

>9004 0100 card O port C, Ror ¥

29006 0110 card 0 progrnn register, writa only
’9010 0000 card | port A, Ror W

3092 0010 card I port B, Ror W

Y97F4 0100 card 127 port C, Ror ¥

>97F6 0110 card 127 program register, write only

—-—

It is possible to expand the systes further baisusin iddress

lines Al2 and A13, Address lines A4 and would be used
for the aode select lines of the B233, Lines A12 and Al3
would be used in addition to lines AS thru All to salect the
groper 1/0 ciard. This would allaw selection of 3S12 separate
1/0 cards or 1338 b{t!s or 12298 bits of information. Well
this is alot., Certainly more than [ need to run sy trains,

But depending on the information to be gathered, this expanded
system ady be needed.

The grogras register is internal to the B233 and s always
written to, you can not read the contents of this register.
The byte value written to this register sets up the three /0
ports a8 input or output or any combination of the eight
gossibilities, A value of )80 written to address )9006 would
set ur all three ports of card 0 as output Fortl. A value of
)98 written to address >9036 would set up all three ports of
card 3 as input ports. A value of )92 written to address
)9135 would set up card 21 with ports A and B as input and
port C as output. The table below 1ists the eight values that
can be written to the groqral register and the resulting set
up of the ports, he data in the program register is
saintained as long as the B253 is powered, Thus the first
function of the software will be to initiallze the 1/0 cards
to the desired confliuratlon. For the sake of discussion in
these articles the 1/0 cards will be configured as either all
input or all output.

PROGRAM REB.
VALUE

22TTI3288

PORT SETUP
A B

S2223 3233% 338

)98 N IN N
)92 ININ T
99 IN 0T IN
290 IN o ourT Ut
)88 M I IN
)82 T I8 our
>89 ur Iutr N
)80 our oSut our

Back to the bus extender card. Earlier it was stated the sole
purpose of the card was to extend the address, data and
control llnes fros the P-box to the external electronics.
Well it certalnly dows this and alittle wore, It dzes a
partial decoding of the address lines and generates a ZELICT
signal for the 1/0 cards, This eiisinates four signals tnat
woulg otherwise be sent down the ribbon cable. But wmore
{aportantly, this SELECT signal ls used to enable the three
chips UL, ﬁk and US on the extender card, These chips are
only enabled when the address on the address lines is between
’9000 and Y97FF and the CPU is doing a |enor( operation,
pither read or write, At all other tises the chips are
dlsabled, and the ribbon cable is effectively disconnected
fron the bus inside the P-box and the signals on the ribbon
cable are pulled to ground by the 2.2K resisters. So what you
say!! Helf the bus in the P-box is a busy place, alot of
signal chan?:s on all the different lines. When znu coabine
al? the different lines together, it looks like noise to a TV,
¥hen | first breadboarded the exlendlr circuitry, | brought
the bus directly out of the P-box with only a 2-¢oot jece of
ribbon cable, that's all. Yet this nearly wiped out the isage
on the TV [ use with the TI and caused disturbing interference
to the TV in the fanily roon. After the extender cird wis
installed, | was amazed at the dlfference. Even if 1 would
write or read to the 1/0 cards a fast as I could (in FORTH), [
could not detect a flake of interference on the TVs.

Chips Ul and U2 are called octal buffers and aside from
1sofatin the ribbon cable when not in use, they also drive
the ribbon cable. The reasons for this are purhaps alittle
beyond this discussion but this directly effects how long the
ribbon cable can be. The one I'm using is b-foot lan?. ['n
sure it could be longer but [ don’t know what the lisit ls.
Chip US 1o calied an octal transceivar and it does exactly the
sase thing as Ul and U2 with regards to driving and dsolatin

the ribbon cable excert that depending on the signal on pin
of the chip the direction of data flow is gither to or from
the Intarface. Two lines pasa directly through the extender
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HORIZON COMPUTER

ANNOUNCES

PRICE REDUCTIONS

EFFECTIVE IMMEDIATELY, Horizon
Computer, Limited announces new
lower prices for the

RAMDISK.

w4945 — PC BUARD with MANUAL
and SOFTWARE.

|38 - PC BOARD only, no
minimum purchase.

B 1 PS—-constructed 192K DSSD
card with MANUAL,
SOFTWARE and 90 day
WARRANTY.

include shipping
within North America. Ghio
residents add S.5X% sales tax.
For ordering or further
information contact:

All prices

HORIZON COMPUTER
LLIMITED
P.0O Box 554
Walbridge, OH 434463

, e T ——

ITEMS FOR EB‘%L_EE

I have the following TI 99/4a
hardware items for sales
SP-CODE card - (PHP1270) with

docunsntation and systems .

software - $100

$DISK CONTROLLER card —(PHP1240)
with disk manager - 873

xSSBD Floppy Drive, full height
~.(PHP1230) _ = _ 830

T S et e t—

HORIZON

—me il

Prices are negotiable. 14 yo

are interested contact:
David R. Roaer
213 Earl 8t.

Walbridge, OH 43445
(419) 666—6911

To: ALL 10/87

From:s KENT SHEETS

Subject:s T1 ITEMS 4-SALE
1302382283383 3333333332233 33¢2332380¢

T199/4A ITEMS 4-SALE

TI99/4A COMPUTER 49.¢
COMPUTER DESK 32"%x21"x27" high 30.C
TV Shelf 20"x12"x 7"

TI COMMAND MODULES:

PHM3I003 BEGINNING GRAMMAR 4
PHM3006 HOME FINANCIAL DECISIONS 4
PHM3007 HOUSEHOLD BUDGET MGM 4
PHM3110 CHISHOLM TRAIL 4
PHM3041 ADVENTURE MODULE w/Tape 4
PHM3062 SCHOLASTIC SPELLING L& 4
PHM3112 PARSEC 4

101 PROG TIPS & TRICKS BOOK S
36 71 PROG. HOME,SCHOOL, & OFFICE S
USING & PROGRAMMING TI99/4A HOLTZ 7
SAMS TI S1 FUN & EDUC PROG.W/TAPE 6

TI SPEECH SYNTHESIZER 39
USED CASSETTES EA 1
CASSETTES WITH BASIC & XB PGM EA 2

TI COMMAND MODULES:

PHM3006 HOME FINANCIAL DECISIONS 4
PHM3007 HOUSEHOLD BUDGET MGM 4
PHM3041 ADVENTURE MODULE W/DISK 4
PHM3032 TOMBSTONE CITYs 21ST 4
PHM3053 TI INVADERS 4
PHM3tt1 TI-WRITER WORD PROCESSOR 29
with MANUAL
PHM3112 PARSEC 4.5

ATARISOFT MODULES:
PICNIC PARANOIA S.¢
DEFENDER" S.¢

IF INTERESTED LEAVE A NOTE ON TI-COMM
OR SEE ME AT THE NEXT OH-MI-TI
MEETING OR GIVE ME A CALL B36-7877
ALSO HAVE A TI9?9/4 A4-5ALE 150.¢
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