Don Lancaster
Synergetics

Lowercase for
Your Apple II (Part

1)

Expand the usefulness of your Apple with this inexpensive addition.
ith a few modifications

Wand some new software,

you can plug a TVT 6-518 lower
case module A into an Apple II.
These simple changes turn
your Apple II into a combined
uppercase and lowercase com
puter and can cost you as little
as $10. Your new lowercase
ability frees your Apple to do
word processing, text editing
and typesetting, generate mail
ing lists, write form letters and
so on. The modifications re
quire two extra integrated cir
cuits added to the breadboard
area already on the Apple. If
you like, you can get by with on
ly add-on wires and no foil cuts.
The change-only-the-charac
ter-generator approach doesn't
tie up or restrict blocks of ROM,
RAM or graphics display mem
ory. What we are about to show

you is also totally invisible
your Apple II stays an upper
case machine till you specifi
cally ask for some lowercase
output. Software does the
switchover at any time, and the
regular Apple II keyboard is
used for both uppercase and
lowercase.
There are two minor limita
tions to this conversion. If you
still want to be able to reverse
video, you may have to add a
changeover switch, which gives
you a choice of reverse video or
lowercase. You'll also find that
lowercase characters will be
flashed more attractively with
software rather than hardware.
The method we'll show you
should work on many other ter
minals and computers, if they
use a new style 2513 character
generator and have a full 8-bit-

wide display memory.
Some Details

Just adding lowercase to any
old computer or terminal
sounds simple enough. Plug in
an uppercase and lowercase
combined character generator,
and you are home free, right?
Well, not really. First and
foremost, you have to want to
do something useful with your
new lowercase characters.
While they are nice to look at
for displays and some games,
unless you have a printer or
other output that needs and
uses lowercase, you really
haven't gained very much. So if
you want the new characters,
make sure you have some way
to get them out of the machine.
An important rule is to make
sure you have some use for low
ercase before you go to the
trouble of providing it.
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Fig. 1. Bit definitions of Apple II character DL bus.
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An obvious problem that im
mediately crops up involves the
keyboard and its encoder elec
tronics. The Apple II has an up
percase-only keyboard. An old
National chip was used for the
encoder. This chip is strictly up
percase only, compared to the
usual 2376 with its choice of
coding options. The Apple key
caps, particularly those on the
M and the P, will also limit how
you can use the existing key
board. And there are no spare
keys to speak of.
We'll show you how to use

software to trick the existing
Apple II keyboard into giving us
lowercase when and where we
want it. The software secret is
to use the Escape key as a shift
lock for lowercase. More on
this later.
Another problem is created
by the firmware in the Apple II.
The operating systems and
monitor are needed for ma
chine language, for the mini-as
sembler, for Integer BASIC and
for AppleSoft.
All four of these languages
demand uppercase only, and
the firmware Is happy to pro
vide it. In fact, most of the se
quences go to a lot of trouble to
make sure that everything is up
percase. Put in lowercase, and
the sequences will convert it
back for you. Even the winking
cursor forces an uppercase-on
ly output. So, even if you force
feed your Apple from a new low
ercase keyboard, the internal
firmware will try to change it all
back to uppercase anyway.
The way around all this is to
use some new software that by
passes the firmware when an�
if we need lowercase. This is a
key to full alphanumerics. We
have to make sure that every
thing we do stays fully invisible
and appears to be uppercase
only, unless we specifically call
for the new characters.
Our modifications meet these
goals:
•The existing keyboard is used
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that the lowercase would ap

need for any foil cuts.

pear as reverse video,

Screen
Flashing characters

case modification for the Apple

background. To beat this final

II is shown in Fig. 2. Character

problem, we add a second lnte·

generator A5 is unplugged and

grated circuit in the breadboard

replaced with a TVT module A

area A13. A13 outputs a signal

that carries a new uppercase

for us that is low only when the

and lowercase MCM6674P char·

flashing condition of DL6 = 1

acter generator. A new wire is

and DL7

routed to pin 23 of A5 that car·

wise, a 1 is output that forces

0 takes place. Other·

the normal white-on -black

A6 needed for the dual-case op·

screen display.
Note that the original DL7
connection going to pin 6 of

The logic rules for this new

Table 2.

=

ries the new seventh ASCII bit
eration.

White uppercase characters

with

black characters on a white

The schematic of the lower·

Flashing character, black background

DL7

wire is used to eliminate the

lead tell us to make A6 the com·

813 has to somehow be broken.

plement of A5 for uppercase,

This can be done by cutting foil,

numerals and punctuation, but

but a safer and more reversible
way is to bend pin 6 of 813 out

to make A6 a 1 for lowercase.
This lowercase condition hap·

of its socket and make a direct
topside wire connection.

without any changes.

you don't want lowercase. In·

pens when DL6 and DL7 are

•Apple hardware changes con·

stead, we use DL7 as a lower·

both zeros.

sist of two new ICs in the bread·

case flag. If DL7 is a 0 and if

A new 74LS02 quad NOR

must attend to in the modifica

board area and a plug-in mod·

DL6 is a 0, then we want lower·

gate integrated circuit is put In

tion for lowercase. The Apple II

ule. No foil cuts are needed.

case out of our character gen·

the breadboard area at A11 to

still applies unused negative

•Lowercase is completely in

erator.

we want

do this A6 logic conversion for

voltages to pins 1 and 12 of the

visible until it is called with

everything to stay just the way

us. The gate outputs a 1 if DL6

character generator. This prob·

software.

it was. Table 2 shows our truth

and DL7 are both 0, and other·

ably dates back to the days

table after modification.

wise outputs the complement

when some 2513s needed these

of DL5. The reasons behind this

supply voltages, or else is a

•No hi-res graphics or large
blocks of ROM and RAM are

Otherwise,

Once again, the reason we do

There is one final detail we

this in a nonobvious and seem

logic are apparent If you study

hedge should a different part

Fig. 1 shows us the old and

ingly complicated way is to

the ASCII coding Involved.

be needed. At any rate, an un·

the new bit assignments for the

keep compatibility with every·

If we simply changed the

Apple II display memory, or DL

thing that is already working in

character generator and added

short out the power supplies if

bus. The lower six bits are used

your Apple II.

a quad NOR gate, we would get

it is plugged into an unmodified

tied up.

modified

TVT

module

A will

for the ASCII character code,

The hardware modifications

invisible normal operation and

Apple II. Fig. 3 shows us several

arranged in the usual order. The

involved are simple and inex

lowercase when we called for

ways out of this bind. Anything

next bit is DL6. It's used to flash

pensive, but you should not at

it. The only hassle involved is

the screen. Screen flashing is

tempt them if you aren't adept

most often used for the cursor,

at adding wires to a printed cir·

but it Is also convenient for

cuit board, reading socket pins

alarm or error messages.

and so on.

The final bit is DL7. It was

There are three

things involved in the hardware

originally used to reverse the

changes:

screen display. This gives you

•The character generator is

black characters on a white

replaced with one that also

background, and Is normally

generates lowercase.

used for emphasis.
Lines DL6 and DL7 are not in·
dependent. You cannot flash a

•A new integrated circuit gate

•A new integrated circuit gate
is added to prevent lowercase

table for these two lines before

characters from appearing as

modification Is shown in Table

black on white.

1. If it weren't for the inter

The first change is done us

action between these two bits,

ing a TVT 6-518 module A. This

some capital letters would

consists of an $8 uppercase
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and lowercase MCM6674 char
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ASCII line needed for your new

generator socket. The second

character generator. But there

two changes involve 15¢ inte·

doesn't seem to be any reason·

grated circuits added on new

able way to do this and still
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Fig. 2. Schematic of Apple II lowercase modifications.
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plesoft or down to machine
language. We'll be giving you
more than enough software to

•Leave pins 1 and 12 off of module A during assembly
or
•Bend pins 1 and 12 of module A up and out of the road
or
•Cut pins 1 and 12 of module A flush with Its circuit board
or

•Use a PC layout for module A that floats pins 1 and 12
or

•Cut the foll on the dead-end supply lines going to pins 1

and 12 of character generator AS on your Apple II.

Fig. 3. Do not plug an unmodified TVT Module A into an un

modified Apple II! The Apple II provides live but unused negative
supply voltages to pins1and12 of its character generator. Here
are several routes to Module A compatibility.

get you started.
Fig. 4 repeats the details of
the TVT module A from the
Cheap Video Cookbook (Sams
21524). We have changed the
callouts around to match the
Apple's and have eliminated
pins 1 and 12 from the module
to eliminate the supply-short
ing problem.
Module A Assembly

and -12 lines will work.

sal. To actually use lowercase,
we have to add new software as
well.
Our new software will be in
the form of short integer BASIC
programs and sequences. Once
you decide what you really
want to do with your lowercase
Apple, you can use these se
quences as they are, integrate
them into your working pro

Hardware Changes

As with just about anything
in the new computer world,
both hardware and software
are Involved. If you make only
the hardware changes we are
about to look at, your Apple II
will still behave just as it did be
fore, with the only exception
being the loss of screen rever-
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Carefully inspect the circuit
board for opens, solder bridges,
etc. Try tinning one of the runs
on the board. If there is any
problem with easy solder adhe
sion, carefully clean all the
areas to be soldered with an or
dinary pink eraser. Avoid han
dling the board, as it will make
soldering more difficult.
Set your PC board bare side
up with the notch in the upper
left-hand corner. Insert a 0.1 u F

...

e

0

..1

(I)

c.

·

6674

00,

OUTPUTS
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JUMPERS(2)

•

• II

O(l2)

RSZ
RSI
NC

��c

d.
WIRE PENCIL
JUMPERSl41

b.

disk ceramic capacitor in the
two middle, left-most holes.
Solder the capacitor in place.
Clip and save the excess leads.
Use one of the leads left over
from the previous step to pro
vide a jumper in the two middle,
right-most holes.
Use the other remaining lead
to provide a jumper immediate
ly to the left of the one you just
installed. Solder both jumpers
in place.
Add an 18-pln integrated cir
cuit to the remaining middle
holes. If the socket has orienta
tion marks or notches, point
these toward the capacitor.
Shorten one of the 12-pin
strips so it is only 10 pins long.
Center this strip above the
socket. The long end of the pins
and the spacer go on the bare
side; the short pin side goes to
the foil. Solder in place after
making sure that the strip is flat
and that one hole remains un
used at each end of the strip.
Add a 12-pin strip to the re
maining 12 holes at the bottom.
Be sure this strip is flat before
soldering and that it points the
same direction as the previous
strip.
Carefully study the foil side
in Fig. 4 and add the following
four wire-pencil connections to
the foil side:
IC pin 12 to module pin 4
IC pin 13 to module pin 5
IC pin 15 to module pin 7
IC pin 16 to module pin 8
Note: Be sure you understand
the pin numbering before you
start. On the foil side, the con
nector pins run counterclock
wise. The 18-pin IC socket pins
run clockwise. The end jumper
and capacitor holes are not
counted. There are no module
pins at locations 1 and 12.
Check the previous step.
Your four connections should
form a cross within a cross that
reverses the sequence of five
side-by-side pad pairs.
Insert an MCM6674P charac·
ter generator into the module,

I 9/16"

14CMl

putting the notch at the capaci·
24

'

NOTCH AS SHOWN

Fig. 4. Construction details on module A.
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tor end. You may have to gently

force the pins on the IC slightly
together by rotating the IC
against a tabletop or bench.
Store your completed mod·
ule in protective foam at all
times.

1 TVT module A lowercase plug-In with floating pins 1 and 12 (Fig. 4).

(APPLE

2 14-pln Integrated circuit sockets

lll

1 74LS02 quad low power Schottky TTL NOR gate
1 74LSOO quad low power Schottky TTL NANO gate

r--..,

1 Length of #24 solid, Insulated wire, around two feet long.

I

1 Length of electronic solder suitable for PC board use, around two feet long.

I
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This completes assembly of

of rear center to unsnap the
Hedlok fasteners. Set the lid

your module A.

aside.

Lowercase Modification

Carefully unplug any remain

Fig. 5 provides a list of the

ing rf modulator cables, game

tools and parts you will need

paddles or other 1/0 connec

for your Apple II modifications.

tions, and any plug-in cards,

If you know how to solder on a

making careful note of where

printed circuit board and are

they go and how they are

familiar with PC socket num

oriented.

bering, the changes should be

Place the Apple II upside

inexpensive and easy to do. If

down on a bench that is pro

you aren't

tected with a rug or a foam pad.

into this sort of

thing, or If chopping and chan

Remove the four semi-re·

neling a $1000 computer Is

cessed Phillips head screws at

against your religious convic

the bottom front (Fig. 6). Set

tions, have somebody else do

them aside In a safe place.

the work for you.

Remove only the six outer·

Turn your Apple II off and re

most Phillips head screws from

move the power supply. Re

the bottom. There should be

move all video cables and cas

two at the extreme left, two at

sette cables.

the extreme right and two at the

Lift the lid off the Apple II by

extreme rear. Set these screws

pulling sharply up at the left of

aside. Do not remove any other

rear center and then at the right

screws! Often the outside six

NOTE TAB
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Fig. 7. Top view of lowercase modifications. Jumper shown elim·

inates the need for foil cut.

screws are a slightly different

washer in the center of the

color than the others (Fig. 6).

main computer board near F8.

While you are carefully hold
ing the top and bottom of the

Unplug the speaker connec·
tor.

computer tightly together, turn

Note that there are six white

the computer over so it Is right

nylon board supports. Be sure

side up.

to note the one at J9.

Gently lift up the front of the

Gently squeeze the support

computer only far enough that

at A1 with your needle-nose

you can see Inside. Note the

pliers till the barb releases the

keyboard connector that plugs

board. Lift the board up only far

Into location A7. Gently remove

enough to free it from the barb.

this connector from the main
computer board end.
Check the rear of the main
circuit board by the video jack.

Release the other barbs, one
at a time, starting with A14, fol·
lowed by J9, K14, K9 and, final
ly, K1.

If an rt modulator or something

Remove the circuit board

else is plugged into the four-pin

from the computer. Set all the

connector at K14, carefully re

computer parts aside except

move it.

for the circuit board.

At this point there should be

Study Fig. 7. Add a 14-pin in

nothing preventing you from re·

tegrated circuit socket to A11,

moving the top of the case. Re

so that It straddles the upper

move the cover and set it aside.

most breadboard row, starts in

Note: The pins on the keyboard

the third hole from the left (two

connector and the unprotected

holes show at socket left) and

speaker cone are easily dam

has any notches or dots orient

aged. Be gentle!

ed to the left.

Note how the integrated cir

Tack the IC

socket In place at pins 1 and 8.

cuits are numbered by column

Then remelt these pins while

and alphabetized by row. Verify

pushing down on the socket to

that (1) there is a 2513 character

make sure the socket is solidly

generator at A5; (2) there is a

seated. Solder all 14 pins from

breadboard area at A11 through

the foil side.

A14; (3) all integrated circuits

Skip two holes and add a sec

have code notches and dots

ond 14-pln

that line up pin 1 with white

socket immediately to the right

Unplug the power supply

Fig. 6. To disassemble your Apple II, remove only the screws

•

12

dots on the circuit board.

shown here.

•

Integrated circuit

of the first one. It should also
straddle the upper two rows

connector. Pry gently against

and should have seven holes

the plastic clips on either end

visible on the right and two

of the socket to release them.
Remove the 6-32 nut and

holes visible between the
sockets.

11
11

connectors, exactly as you
found them.
Replace the cover. Tuck the
front end under the top of the
computer and then carefully
align the cover. Then press
firmly down with the heel of
your hand, first at left rear, then
at right rear, until the Hedlok
fasteners snap into place.
Replace the video and cas
sette connectors.
This completes the modifica
tion of your Apple I I to lower
case.

(88}
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APPLE II

(FOIL SIDE)

Fig. 8. Bottom view of lowercase modifications.

Plug a 74LS02 into the left
most socket at A11, making
sure the code dot and notch go
to the left as shown.
Take a 74LSOO and carefully
bend pin 8 so it sticks straight
out. Now plug this 74LSOO into
location A13, making sure the
code dot and notch go to the
left as shown.
Carefully remove the 74LS02
in socket B13. Then bend pin 6
of this integrated c i r c u i t
straight out. Replace this inte
grated circuit in its socket,
making sure the code notch
and dot point down toward you,
just like all the others in that
row.
Prepare a 1-114 inch (32 mm)
wire by stripping 118 inch (3 mm)
off each end. This should be a
solid wire, preferably #24.
Solder this wire between the
two "flying" pins, pin 8 of A13
and pin 6 of B13.
Turn the board upside down
and provide the following con
nections, each time picking a
reasonable length of wire and
stripping 118 inch (3 mm) (mm
each end. When soldering to
existing pads, butt the wire
against the pad after tinning it.
Do not place the wire beside
the pad where it can contact
the next pad over. Note that in
tegrated circuit pins count
clockwise from the foil side.

See Fig. 8.
Ground wire 71A11 to 71A13 to
ground at green capacitor
A14. Do not connect to the
wide foil. Connect only to the
capacitor lead.
+5 supply wire 14 IA11 to 141
A13 to +Sat green capacitor
A14. Do connect to wide foil.
ASCII bit 6 output wire 231A5 to

11A11.
Short bare jumper 21A11 to 31
A11 to 41A11.
Short bare jumper SIA11 to 131
A11.
Short bare jumper 61A11 to 101
A11.
DLSinput wire from 221ASto 111
A11 and 121A11.
DL6 from 51B8 to91A11 to91A13.
Be very careful finding SIB8.
Note the square foil pad on
all pin 1s of the integrated
circuits.
DL7 from 71B8 to 81A11 to 131
A13 and 141A13.
Short bare jumper 101A13 to 111
A13.
Inspect all the previous con·
nections for possible shorts
against adjacent pins.
Remove the character gener·
ator AS from the computer and
store it in protective foam. If
you have no other foam, use the

that pin 1 aligns with the white
dot, that no pins are bent and
that no pins stick out either end
of the socket. Check the key·
board end of this ribbon cable
to make sure it is also firmly
seated.
Reconnect the rf modulator
to the 4-pin VI DEO connector if
you have one.
While you are firmly holding

other side of the foam holding
module A.
Plug module A into ASso that
the notched corner is located at
A4. See Fig. 9.
Vigorously shake the board
to make sure no wire ends re·
main on the board. This com·
pletes the actual modifications.
Gently place the board back
onto the nylon supports on the
computer bottom. Press down
till each barb grabs its portion
of the circuit board.
Replace the 6-32 washer and
nut in the center of the board.
Plug the power supply con·
nector and the speaker back in·
to their respective sockets.
Set the top back onto the
computer.
Gently lift the top and plug in
the keyboard connector at loca
tion A7, KEYBOARD. Make sure

Phillips screws. Do not tighten
completely. Note: These are
binder screws with lock wash·
ers.
Replace the remaining two
binder head screws at the front.
Replace the remaining four
flathead screws, two on each
side.
Tighten all screws.
Replace the game paddles, rf
output leads, 110 cards and 110

Initial Checkout

Check your modification to
make sure it is working:
Switch the computer to off
and then plug it in.
Very briefly switch the com
puter on and then back off
again. The power supply should
click only once, and the POWER
light should come on. If the
power supply continuously
clicks or if the POWER light
doesn't come on, you have a
short somewhere. Backtrack to
find out where.
Now switch the computer on
only long enough to press the
RESET key. The speaker should
beep. If the speaker does not
beep, stop to find out why.
Check out your display with
an integer BASIC program of
some sort. You should have a
completely normal display, all
uppercase and white on a black
background. Some of the punc
tuation may be slightly differ
ent, such as larger periods and
commas than before.
Load and run the integer BA
SIC lowercase test program (see
next page). All the letters should
appear as lowercase on the low·
er line, repeating over and over
again. Numerals and punctua
tion should appear normally. As
this is a simple test program

the top and bottom of your com
puter together, carefully turn it
upside down onto the rug or
foam pad on your bench.
There is a metal hook at the
back of the computer. Make
sure this hook goes into its
matching slot in the plastic top
(Fig. 6).
Replace the rear-most two
Phillips screws. Do not tighten
completely. Note: These are flat
head screws without washers.
Replace the center-front two

KEYBOARD
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Fig. 9. Correct positioning of module A.
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used for debugging, don't worry
about the missing cursor or the
lack of scrolling.
Type a CTRL A. You should
get a capital letter A. Type a
CRTL 8. You should get a capi
tal 8.
Type a CTRL C. What hap
pens? Why?
This completes your check
out. Should you have problems,
isolate the trouble to the likely
area. For instance, if you can't
light the POWER lamp or if the
power supply overload relay
continuously clicks, look for
shorts caused by not-floating
pins 1 and 12 of module A, sol
der blobs or two-pad shorts or
integrated circuits plugged in

wrong. Note that an unconnect
ed power supply will also con
tinuously click.
Your module A generates the
characters for you. It receives
its lowercase control signal
from A11. The screen reversal
inhibiting is done by A13.
Should you run into trouble,
isolate the problem to the
source.
If you want to get back to up
percase only, just put the old
character generator back, re
move A11, A13 and 813 and
then put the new or straight
ened-out 74LS02 back in slot
813. If you are an old pro at PC
work, you can put the topside
wire on the bottom by cutting

LOSE OU

12
• Tape

the bottom display line. Numerals and punctuation appear nor
mally. Use this program for hardware checkout. CTRL-C re
stores normal BASIC operation.

the foil going to pin 6 of 813.
This is not recommended till
after you have debugged your
lowercase.
In part 2, we will examine the
software developm ent that

TRACTOR FEED
For The Model 43 TTY

$15.00
CUS)

which you

77 Level II from "Common Basic Programs" by

• Tape 2:

Osborne Associates. S7.50

S15

3: People's Pascal program development system
2 1 misc. Level
24 misc. level

AT LAST • . . an adjustable TRACTOR FEED add
on for the MODEL 43 TIY. Now you can use stan
dard form sizes and labels. Attaches in minutes
with four screws.Comes complete for only $99.95
(MC, V I SA, COD accepted) NY residents add tax

I programs. S7.50
II programs. S7.50

Add SO�P&H each tape, CA residents add tax

Vl<A
-

CI

Box 1712, Auburn AL 36830

NEW - RS-232 INTERFACE: $229

MODEM

The TNW48 8/103 Low Speed Modem is Bell 103
compatible, provides auto originate/answer/dial capa
b1l1t1es 75 to 600 bits per second. Interfaces to phone
system via DAA. Price of $38 9includes power supply,
cabinet, cable to PET, full documentation. and software.

(714) 225-1040
San Diego, CA 92120

MICRO WORLD

EXCHANGE

COMPUTER STORE INC.
435

. .

,.

MAXELL DISKS

A
"THE QUALITY ALTERNATIVE "
p
0
p •
• • • • • • • • • • • • • • • • • • • •A
l
T
E Some computerists pay less but may not get A
• Shu1111ar1•
or IBM"
appro•ed disks or • shipment may not be In hermetically sealed G
packages or may rah many months for shipment.

�

s

�

MAXELL· is the maker of the finest audio
tape and now disks also!

E
R
I • • • • • • • • • • • • • • • • • • • • • • •A
0
l
I
B
M

8" S I NGLE DENSITY ........... 10FOR $50.00
8" DOUBLE DENSITY .......... 10 FOR $65.00
5'/," M INI . . . . . . • . . . . . . . . . . • . . 10 FOR $40.00
MONEY ORDERS
WE PAY FREIGHT IN

�I i
N
G

Ask your dealer or contact -

COMPUTER
INFORMATION

Box 158 San Luis Rey, CA 92068

�l25

The TNW- 2000 Bidirectional Serial Interface allows
keyboard input as well as pnnter output The unit
provides selectable automatic PET I AS CII character
conversion. "throttled" output, baud rate adjustable
lrom 110 to 9600bits per second $229 price includes
power supply, cabinet. PET /IEEE cable, built-in female
EIA connectcir. full documentation. (For software
controllable RS-232 control lines, and multiple RS-232
devices, TNW offers the TNW-232D Serial Interface.
Pnce 1s $369. mcludes power supply, cabmet, PET
cable, full documentation.)

=-

� C1 04

regular phone number (205) 745-7735

PET
PERIPHERALS
(FOR OTHER IEEE '88 BUS COMPUTERS. TOO)

calls for the lowercase when it
is needed. We will also consid
er further hardware modifica·
lions, including adding a switch
to give you a choice of reverse
screen or lowercase.•

want) business, home, educational S7.50

• Tape 4
• Tape 5:

Microcomputing, November 1979

GOTO 100

A lowercase test program that puts lowercase characters on

at popular prices
I (indicate

Call Toll Free 1-800-633-8724

36

160

1: 34 Level II or 24 Level

Hurry while supply lasts.

Drive •

NEXT CURS

150

and now

• Tape

Slope

POKE CURS.CHAR

140

Issues For

one. Two or more-$150.00.

5924 Quiet

POKE ( -16368),0

IF CHAR>192 THEN CHAR =CHAR -160

130

PEOPLE'S SOFTWARE

price of $155.00-quantity

TNW Corporation•

CHAR= PEEK (-16384): IF CHAR<127 THEN 110

120

nonprofit newsletter

The famous HDE BK RAM
now on sale at the incredible

P.O.

FOR CURS= 2000 TO 2039

110

TRS-80 COMPUTING

KIM BUS
BK RAM

THE
LOGIC
.STORE

100

A
L
T
A
I
R

U.S.A.
VIS4'

CUSTOM ELECTRONICS vc132

238 EXCHANGE STREET
CHICOPEE, MASS. 01013
1-413-592-4761
HOURS: Tues. to Sat. - 9 to 5
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M•ln StrHt Johnson City, N.Y. 1379o
Dttfor i..;rits it•itff
160ll ltl·HOO

PUT YOUR TRS-80
TO WORK

AT PARTIES
The Basic Bartender offers:
•Over 100 mix ed beverage
recipes
•Up to 20 user-defined recipes
•Total category cross reference
•Select beverage type
Choose drink from generated list
Follow the simple recipe
•Usable by any partygoer ...

INSTANTLY

The Basic Bartender
TRS-80 Level 11 16K - $12.95
Apple version available Dec. 1.
N.C. residents add 4% tax.
MED SYSTEMS
P.O. Box 2674

Chapel

Hill,

N.C.

27514

�Mt19

