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MANUFACTURER’S SPECIFICATIONS

CRT
Display area: 8 X 10 cm (rectangular)
Phosphor: P31
Accelerating potential: 12.4 kV
Built-in graticule
Vertical amplifier
Deflection factor: 2 mV/divto 10 V/div,

12 steps, 1-2-5 sequence

Accuracy: +20°C to 30°C within 3%
0°C to 45°C within 4%

Variable range: continuous between settings.

Extends deflection factor to

Frequency response: dc to at least 15 MHz.

Risetime: 23 ns or less
Chopped mode: approximately 250 kHz .

Input impedance: approximately 1 M2/30 pF

Max. input voltage: 250 V (dc + peak ac)

500 V (p-p ac) at 1 kHz

Sweep Rate
- Range: 0.5 s/divto 0.2 us/div,
20 steps in 1-2-5 sequence.
Magnifier: X1 to X 10

Accuracy (0° to +45°C): Unmagnified within 4%,

magnified within
X-Y operation

Deflection factor: X 10 magnifier approximately 100 mV/div,
; X1 approximately 1 V/div.

trigger syncs the sweep in accordance
with the preset switches, NORMal means
manual adjustment of the triggering,
while TV selects an internal TV-like sync
clipper as the source of sync pulses. This
latter position is useful for TV servicing.
Trigger SLOPE can be cither positive or
negative, with the triggering point deter-
mined by the LEVEL control.

Like the vertical attenuator, the time
base SEC/DIV switch is also arranged so
that only the range in use can be easily
read. Coaxial with this switch is a red-
colored knob that allows sweep time
magnifications from X1 to X10 be-
tween each step-switch setting. This lat-
ter control is used in place of the usual
fixed sweep magnifier.

Mounted on the rear of the chassis,
the Z-axis connector can be used to
modulate the intensity of the traces with
a positive-going signal causing a de-
crease in trace intensity. Discretely
molded into the front panel are a series
of slots for an optional camera or protec-
tive front panel cover. Each of the two
P6006 Probes that come with the T922
are of the X10 type, having an input
resistance of 10 megohms, and a voltage
rating of 600 volts dc, or 600 volts ac
peak-to-peak and dc combined.

Accompanying each probe is a 12"
and 5" ground lead having an alligator
clip, a plastic probe holder, BNC tip,
banana plug, probe tip hook, spring tip,
and a pincher tip. The last five items
screw onto the probe.

* Probe compensation is accomplished
by connecting the probe tip to the scope
front-panel PROBE ADJ connector, loos-
ening the probe locking sleeve, then
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Triggering

External trigger:

at least 25 V/div.

Environmental

Physical
Width: 7.09 in.

Depth: 18.7 in.

Input impedance:
Level range: +0.5t0 —0.5V external,
+5 to —5 V external/ 10.

Power: 120/240 V, 50/60 Hz, 50 watts.

X-axis bandwidth: dc to at least 1 MHz.
Input impedance:
Phase difference between axes: 5° or less

1 MQ/30 pF

from dc to 50 kHz.

Sensitivity: 0.5 div internal or 100 mV external from 2 Hz to 1 MHz,
increasing to 1.5 div int. or 150 mV ext. to 16 MHz.
TV sync: composite sync 1 div internal or 100 mV external
(approximately 2.3 div or 230 mV composite video).

max. 250 V (dc+peak ac) or
500 V (p-p ac) 1 kHz or less.
1 MQ/30 pF.

Storage temp: —56to +756°C,.
Operating temp: 0 to +45°C,
Altitude: 50,000 feet.

Weight: approximately 15 Ib.
Height (to top of handle): 10 in.

Accessories: 2 probes, clear filter, manual.

6% Optional Accessories: plain and rainproof covers, stand,

twisting the probe body until a clean
square wave is displayed. After compen-
sation, the locking sleeve is tightened.

The manual accompanying the T922
is impressive and contains everything
you need to know for initial start-up,
adjustments, service, etc. It is profusely
illustrated and contains complete sche-
matics, board interconnections, and a
detailed parts list.

Comments. The manufacturer’s own
specifications for the T922 are shown in
the Table. The instrument was checked
by the Lockheed Instrumentation Mea-
surements Lab., against standards
traceable to the Nation Bureau of Stan-
dards. The lab issued a certificate testi-
fying that the T922 meets or exceeds its
claimed specifications in all respects.

We found the T922 very easy to use,
with all controls clearly identified, At
first, the small knobs felt a little uncom-
fortable, but we soon got used to them.
Triggering quality was excellent, even
on very short duration waveforms. Even
after several hours of use, the scope ran
cool.

The only flaw we found was a trace
“ghost”—a faint defocussed image that
accompanies each trace and produces a
faint background haze. Tektronix in-
formed us that this “ghosting” is due to
the use of 12.4 kV on their post accelera-
tion CRT, as compared to the 2 to 3 kV
usually used in scopes. This very high
voltage gives the T922 its excellent writ-
ing speed but also knocks secondary
electrons out of the CRT faceplate mesh
element thus causing the haze. From
where we sit, the haze is a very small

12X probe, switchable 1<-10X probe,
100X probe, 1000X probe,
ac current probe, 10X dc to 35 MHz probe.

tradeoff for the writing speed. Never
does it seriously obscure the traces.

During our dozens of hours of T922
use, we found the beam finder very ad-
vantageous when the screen “went
blank” due to excessive manipulation of
the trace position controls. That single
pushbutton has saved many hours of pot
twisting in search of a missing trace. We
also like the trace brightness when ex-
amining some rather fast waveforms,
and have found the T922 excellent for
examining some of the fast waveforms
on a disc-controller board. With our old
scope, we had to darken the room just to
get a glimpse of what was happening,
but the T922 lets us work in normal
room light. Even at the high brightness,
the focus remains excellent. We also
found the T922 capable of rock-steady
sync at low-amplitude high frequencies.

The clearly identified controls have
positive detents to permit easy setting.
We also found that keeping the front-
panel clean is a snap—all you need is a
small sponge and warm water.

The relatively light weight of the
T922 has allowed us to take the instru-
ment into the field. It has withstood be-
ing bounced around in a van with no
damage.

We find the T922 a well-balanced
combination of accuracy, ruggedness,
versatility, and human engineering. It is
a bit more expensive than some of the
“low-cost” dual tracers available, but
the difference, in our opinion represents
money well spent. Without a doubt, the
instrument delivers value for its cost.

—Leslie Solomon.
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COMPUTER
BITS

By Carl Warren

NCC Is Just Around The Corner

HOSE of you who live in the Chi-

cago area will want to get ready
to visit the National Computer Con-
ference (NCC), to take place May 4—
7 at McCormick Place. If you’re un-
familiar with the show, it’s the one
where just about all computer compa-
nies in the industry get together to
show their wares.

This year, the format of the show
has been changed. Personal comput-
ers will no longer be separated; they
will be part of the main exhibits.

Expect very heavy crowds and lim-
ited parking facilities. Those of you
who may be coming from out of town
will find that hotel space is at a premi-
um, too, and you may have to stay
quite a distance away if early hotel
room reservations were not made.

Advance reports indicate that some
of the real excitement at the show will
be generated by the introduction of a
number of personal computers from
Japanese manufacturers. Expect to
see units that are priced well under
$500, and possibly a new offering
from Apple.

Should your interest be in innova-
tive disk systems, you can expect to
find very-high-density floppies. For
example, Tomega (Ogden, UT) is
planning to show a 10M-byte floppy
system. The unit employs a unique
cartridge-type design and a flying
head. No pricing yet for the end user,
but expect something in the $3,000
range.

While there, you will want to make
a stop at Vector Graphic’s booth,
where you will see the Models 3005
and 2600 desk-top computer systems.
Both are unitized systems each con-
sisting of a CRT, a keyboard, a four-
slot S-100 bus backplane that houses
a Z-80 microprocessor-based single-
board computer, 64K RAM board,
Flashwriter video board, and a dual-
mode’disk controller board. The basic
differences in the systems are,as fol-
lows. The 3005 comes with a“Seagate
Technology ST-506 Microwinchester
and a Tandom quad density 5.25-in.
Aoppy. The Model 2600, on the other
hand, comes with two floppy drives.

A nice feature of the 2600 is that it
can be easily upgraded to the 3005 by
simply buying the Microwinchester.
The controller will support it and
three floppies. Its software is already
optimized to support it. The Model
3005 is priced at $7,950; the 2600 at
$4,995.
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Vector Graphics has some really
exciting software. Specifically, its
Memorite III word processing pack-
age, with a 33,000-word spelling dic-
tionary, is very useful. In concert with
this type application software, they
are offering “Execugraph,” which is a
Visicalc-like (from Personal Soft-
ware) tabulating system.

When I asked Robert Harp, the

. company’s chief executive officer, if

they were going to be offering any of
the software separately, he gave a
qualified no. Harp asserts that they
would lose too much control and
wouldn’t be able to offer the same lev-
el of support for the software as they
do when it’s with their systems.

Follow this visit by heading to
Hewlett-Packard to view the new HP-
83 system. Interestingly, the HP-83 is
not really a new system; its actually a
downgrade of the popular HP-85. The
83 offers all the features of the BS,
including graphics, but is minus the
built-in printer and tape cartridge
drive.

HP officials said that they took this

move since there was so much interest .

in the machine among computer hob-
byists. However, a lower price was de-
sirable and interest in the small print-
er and special tape cartridge system
wasn’t high. The HP-83 is priced at
$2,250.

Vector Graphic's 3005 word and data processing system has 5-MB 6Vs-inch

Think PM. One of the many things
users of computer systems seem to
forget is preventive maintenance
(PM). This is basically just taking
care of your system to avoid costly
breakdowns.

In reality, PM is cleaning the CRT
screen, dusting off the keyboard, and
cleaning out paper dust from the
printer.

Although this sounds simple
enough, it is often forgotten. To assist
you in keeping your system up to
snuff, Inmac, a computer supply
house, is offering specialized mainte-
nance kits for around $35 to $50, de-
pending on contents,

Typically, what you can expect to
find in the helpful kits are: a screw-
driver and nutdriver set, CRT clean-
ing solution, font cleaning paper, and
canned air for blowing out dust in
hard-to-reach places. Some of the kits
will contain small vacuums, and other
specialized PM items.

To introduce these items, Inmac
will be providing a free little kit at
NCC just to get you started. Don’t
write for one—they won’t send it! You
must stop by their booth.

Make a MODEM Choice. One cat-
egory of products that seems to hold
high interest, among peripherals is the
MODEM. Microperipheral Corp. in
Redmond, WA. recently added some
exciting products to their line in this
field. This includes the TRS-80 Con-
nection; the RS-232C Connection, for
any system with an RS-232C port, the
Atari Connection; and even support
for some European systems. The Con-
nection Modems start at $199.95 with
an additional $79.95 for the autodial/
autoanswer option. The MODEMs
come complete with software, and you
really only have to plug them in and
compute. (Continued overleaf)

Winchester disk and one 630-KB floppy disk for expanded capability.

™
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400 clectronic kits:
Stereo components, color TV's, com-
puters, test instruments, electronics
educational programs, amateur radio
gear — things you've always wanted,
now at low kit prices.

Discover the fun of kit

building: It's a great way to
relax in your spare time, resulting in
beautiful things you'll be proud to
have in your home. And it's easy.The
famous Heathkit illustrated manuals
make it easy for anyone to build
reliable craftsman-like kits.

Send today!

it costs nothing to discover the com-
plete line of Heath electronic kits.
Don't miss it. Clip and mail the coupon
now

Heathkit

If coupon is missing, write:
Health Company, Dept. 010-762
Benton Harbor, M 49022

B&Egmm_‘-————
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Health Company,

Heathkit g2 e |
Send my free Heathkit Catalog now. I
| am not currently receiving your catalog.
Nafe . . fco ) N |
Address el = l
City.. State_ I

CL-730 Zip
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Clean Your Dirty Head. To old
Navy types, the lead-in to this para-
graph may carry an interesting conno-
tation, but for 3M it means keeping
the heads on your floppy drives clean
to avoid hard errors that may possibly
ruin a valuable data diskette.

What 3M is offering is the Scotch
brand 7400 and 7440 head-cleaning
diskette kits. The 7400 is for 8-in.
drives and the 7440 for 5.25-in. The
$30 kits consist of two head-cleaning
diskettes and one 4-oz bottle of clean-
ing solution with a dispenser cap. All
you do is put the solution on the
exposed cleaning surface, insert the
diskette in the drive and access it.
About 30 seconds later you have a
clean, smooth head. Alan Henaman,
3M’s marketing communication man-
ager, says if you use the cleaning sys-
tem at least once a week, you can
probably avoid some unforeseen prob-
lems. I have to agree. Since I started
using the cleaning diskettes, some er-
ror problems 1 was having literally
disappeared.

Extend Your $-100 Bus. A few
weeks ago, I was experiencing some
interfacing problems with my S-100
bus system. I knew that I really
needed to look at what types of signals
were showing up on the serial card,
but I couldn’t reach the pins to hang a
scope on them. Therefore, I called my
old friend Bob Mullen of Mullen
Computer Products. I explained my
problem to Bob and he asked if I was
a proud owner of an extender card. To
which I replied yes, though only for
the Heath H-8 bus. The next morning
I had a TB-4 A/T extender board
with logic probe. He sent the $79 as-
sembled and tested version rather
than the $59 kit since I wanted to
solve my problem as quickly as possi-
ble. Within about 10 minutes of open-
ing the package and inserting the
board in the bus with the suspect
board in it, I had isolated the problem.
And I did it with the attached logic
probe.

Shortly after solving this problem I
got the urge to add a parallel port to
the system. As luck would have it, I
didn’t have a handy piece of Vector
Electronics S-100 bus wirewrap
board. I was about to abandon my
urge to build when I noticed that Bob
had gone to all the trouble of provid-
ing a kluge area on the board just for
such purposes, making the board a
sort of universal tool.

I'm Dreaming of Some Soft-
ware. The question that seems to
show up the most in letters I receive
from PE readers is “What software
should T buy?” The question is really
a difficult one to answer. It greatly
depends on what you want or think
you want to achieve, of course. How-
ever, basically T think you’re safer to
stick with well-known established
companies. Since they have already
gone to all the trouble to figure out

what really is needed and works.
There are lesser-known companies
whose products may be super, of
course, but risks are naturally higher
in trying to choose the best ones.

Here are some software packages
that I have used and consider good
stuff. From Microsoft: BASIC inter-
preter, $350; BASIC Compiler, $395;
COBOL-80, $750; FORTRAN-80,
$500; MuMath, $250; MuLISP, $200
(the latter two packages offer engi-
neers some marvelous possibilities,
which I'll reserve for a later column);
and EDit-80, $120.

All of the foregoing packages come
under the heading of system software,
and are used for developing other soft-
ware. Microsoft has put a lot of effort
in their design.

Give Jim a Call. Recently, I was
talking to Jim Blake, Heath’s soft-
ware honcho. Jim was saying that
things are going well for the “Soft-
stuff”” department of Heath. They
have a number of packages, from
CP/M to CBASIC, and some pretty
good applications including a full-
screen editor for the H-89 and H-19.

‘But Jim wasn’t totally happy since
he doesn’t have all the software he
would like. He wants things like a
spooler, a tabulation program, busi-
ness applications, and utility pro-
grams. Jim says he’s interested in
talking to competent programmers
who can call him at (616) 982-3813.

While I was talking to Jim, I men-
tioned that I had just finished writing
a book using Organic Software’s
Textwriter 111 ($125), which gave me
the ability to automatically create a
table of contents and an index. I
thought Jim might want Mike Poshn,
its creator, to make it available to
Heath users—which is possible if you
have CP/M.

I told Jim that Mike had developed
two other packages; Datebook for
$295, and Milestone for $395. These
are applications that allow a user to
set up an appointment calendar and
develop Pert or goal charts.

Up Your Apple Il to 64K. Dottic
Hall, Microsoft Consumer Products’
product manager, called recently to
tell me that the 16K RAMCard for
the Apple IT was ready. This $195
add-on is designed to work in tandem
with the Microsoft Softcard and

Hewlett-Packard's HP-83 personal computer.
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Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8 floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & lested, $1799.95)

Imagine — for only $129.95 you can own the slarling
level of Explorer/85, a compuler thal's expandable into
full business/development capabilities — a compulter
thal can be your beginner system, an OEM controller,
or an IBM-formalted 8" disk small business system.
From the first day you own Explorer/85, you begin
computing on a significant level, and applying princi-
ples discussed in leading computer magazines. Ex-
plorer/85 features the advanced Intel 8085 cpu, which
is 100% compatible with the older 8080A. Il offers on-
hoard 5-100 bus expansion, Microsoft BASIC in ROM,
plus instant conversion lo mass siorage disk memory
with standard IBM-formalted 8" disEs. All for only
$128.95, plus the cost of power supply, keyboard/
terminal and RF modulalor if you don't Enve them (see

our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel,
Level "A" can be programmed with no need for a ter-
minal, ideal for a controller, OEM, or a real low-cost
start.

Level "A" is a
complete operating
system, perfecl for

" industrial controller
use, $129.95

LEVEL “A"” SPECIFICATIONS
Explorer/85's Level " A" system fealures the advanced
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/
operating system, and an advanced 8155 RAM [/O . ..
all on a single motherboard with room for RAM/ROM/
PROM/EPROM and 5-100 expansion, plus generous
prototyping space. =

C Board: Glass epoxy, plaled through holes with
solder mask, + 1/0: Provisions for 25-pin (DB25) con-
nector for lerminal serial [/O, which can also supporl a
paper lape reader . . . cassette tape recorder input and
outpul . . . cassetle lape control output . .. LED oulpul
indicator on SOD (serial output) line . , ., printer inter-
face (less drivers) . . . lotal of four 8-bit plus one 6-hit
I/O ports. + Crystal Frequency: 6,144 MHz. - Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
tional provisions for RST 5.5, 6.5 and TRAP inlerrupts
onboard. + Counter/Timer: Programmable, 14-bit bi-
nary, - System RAM: 256 bytes located at F800, ideal
for smaller systems and for use as an isolaled stack
area in expanded systems . . . RAM expandable to 64K
via 5-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k byles of
deluxe system monifor ROM located at Figy, leaving
#4da free for user RAM/ROM, Features include lape
load wilh labeling ... examine/change conlenls of
memory. . . inserl data, , , warm starl. . . examine and
change all regislers . . . single step with register display
at each break poinl, a debugging/training }geature. .. go
lo execution address . . . move blocks of memory from
one location to another . . . fill blocks of memory with a
conslant ., , display blocks of memory . .. aulomatic
baud rate selection to 9600 baud . . . variable display
line length control (i-255 characters/line) ... chan-
nelized [/O monilor routine with 8-bit parallel output
for high-speed printer . . . serial console in and console
oul channel so that monitor can communicate with 1/O
ports,

System Monitor (Hex Keypad/Display Version):
Tape load with labeling . . . lape dump with labeling
... examine/change conlents of memory . . . inser! data
... warmslarl .. . examine and change all regislers . ..

Please send the items checked below:

O Explorer/85 Level “A" kit (Terminal Version). . . §120.95 plus
$3 post. & insur.

O Explorer/85 Level “A” kil (Hex Keypad/Display Version) . . .
8129.95 plus $3 post. & insur.

0 Bk Microsoft BASIC on casselle lape. $64.95 postpaid.

O 8Kk Microsoft BASIC in ROM kil (requires Levels "B". "D" and
“EM). .. 500,95 plus $2 post. & insur.

* O Level “B” (S-100) kit . . . 849.95 plus $2 post. & insur.

O Level “C" (S-100 6-card expander) kit . . . $38.85 plus $2 post.
& insur. ' 2y

O Level "D (4k RAM) kit . . . $68.85 plus $2 post. & insur.

O Level “E" (EPRON/ROM) kit . . . 85.85 plus 50¢ p&h.

O Deluxe Steel Cabinel for Explorer/8s . . . $49.95 plus $3 posl.
& insur.

O Fan For Cabinet .. . $15.00 plus $1.50 posl. & insur.

0O ASCHI Keyboard/Computer Terminal Kit: features a full 128
character sel. u&l case: full eursor conlrol: 75 ohm video
uutpul; convertible lo baudot oulpul: selectable baud rale.
R5232-C or 20 ma. 1/O, 32 or 84 characler by 16 line formats.
and can be used with either a CRT monitorora TV set (il you
have: an RF modulator) . . . $149.95 plus $3.00 posl. & insur.
O DeLuxe Steel Cabinet for ASCII keyboard/terminal . ..

$18.03 plus $2.50 posl. & insur.

[J New! Terminal/Monitor: (See photo) Same fealures as above,
excepl 12" monilor with keyboard and lerminal is in deluxe
single cabinet; kil . . . $389.85 plus $7 posl. & insur,

01 Hazeltine terminals; Our prices loo low Lo quole — CALL US

O Lear-Sigler terminals/printers: Our prices loo low o quale:

]

JALL
[ Hex Keypad/Display kil . . . $60.95 plus $2 post. & insur.

Full 8 disk system for less than the price of a mini (shown with
Netronics Explorer/85 computer and new lerminal), Syslem f[ealures
floppy drive from Control Data Corp., world'’s largest maker of

nal 256 byles localed in the 8155A), The slatic RAM
Ean be located anywheré from @gi 1o EFFF in 4k
locks.

LEVEL “E" SPECIFICATIONS 3

Level “E" adds sockels for 8k of EPROM lo use the

popular Intel 2716 or the TI 2516. It includes all sockets,

power supply regulator. heal sink, filtering and decou-

pling components. Sackels may also be used for 2k x 8

RAM IC's (allowing for up to 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

e 8"CONTROLDATA CORP. e Dalacapacily: 401,016 byles
professional drive. (SD). 802,032 byles (DD),

@ LSIcontroller. unformalted.

@ Wrile protect. @ Access lime: 25ms (one

@ Single or double densily. track).
DISK CONTROLLER/ I/O BOARD
SPECIFICATIONS

® Cont:olsuplofour8”drives, ® 2716 PROM socket included

" beginners, hobhyists,

memory slorage systems (nol a hobby brand!)

ool 1

K Level “A"

With Hex

§\\'\ s~ :
single step with register display al each break point . . .
go lo execution address, Level “A" in lhis version
makes a perfecl controller for indusirial applications,
and is programmed using the Netronics Hex Keypad/
Display. It is low cosl, perfect for heginners,

HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator lype keypad with 24 sysiem-cefined and 16
user-defined keys, Six digil calculalor-lype display,
thal displays full address plus dala as well as register
and slafus informalion.

LEVEL "B" SPECIFICATIONS

Level "B" provides he 5-100 signals plus buffers/
drivers lo supporl up lo six 5-100 bus boards, and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . . . address decoding for
onboard 8k EPROM expansion selectable in 8k blocks
... address and dala bus drivers for onboard expansion
... wail slale generalor (jumper selectable). to allow the
use of slower memories . . . lwo separale 5 voll regula-
lors.

LEVEL “C" SPECIFICATIONS

Level "C" expands Explorer/85's molherboard wilh a
card cage, allowing you lo plug up to six S-100 cards
directly into the molﬁerl)oalﬂ. Both cage and card are
neally conlained inside Explorer's deluxe steel
cabinel, Lavel "C" includes a sheel melal superstruc-
lure, a 5-card, gold plaled $-100 exlension PC board
thal plugs into the motherboard, Jusl add required
number of §-100 conneclors.

Explorer/85

R With Level “C"

LEVEL "“D" SPECIFICATIONS

Level D" provides 4k of RAM, power supply regula-
tion. filtering decoupling componenls and sockels lo
expand your Explorer/85 memory to 4k (plus lhe origi-

O3 AP-1 Power Supply Kit £8YV @ 5 amps) in deluxesicel cabinel
... 830.85 plus 52 posl. & insur.

O Gold Plated S-100 Bus Conneclors . . . $4,85 each. posipaid.

O RF Modulator kil (allows you to use your TV sel as i monilor)
...58.95 postpaid. k

1 16k RAM Kt (S-100 hoard expands lo 64k} . . . 818895 plus §2
posl. & insur.

0 32k RAM Kit.. . . $208,95 plus $2 posl. & insur.

I 48K RAM kit . . . $399.95 plus $2 posl. & insur.

O 64k RAM KL . . . $480.95 plus $2 post. & insur,

O 16k RAM Expansion kil (lo expand any of (he above in 16k
blocks up to 64k} . . . 888,95 plus 82 posl. & insur. each,

O] Intel B085 cpu Users’ Manual . . . 87.50 postpaid, -

O 12" Video Monitor (10MHz handwidth) .. . §139.95 plus 85
post. & insur.

O Beginner’s Pak (sec above) $160.95 plus $4 post, & insur,

O Experimenter's Pak (see above) ... $210.05 plus $6 posl. &
insur,

O Special Microsoft BASIC Pak Withoul Terminal (see ahove) . . .
§320.85 plus $7 posl. & insur. .

O Same as above. plus ASCII Keyboard Terminal With Cabinet,
Gel Free RF Modulator (sce above) . . . $489.95 plus $10 posl.
& insur.

O Special 8" Disk Edition Explorer/85 (se¢ ahove) . . . $1480.05
plus $26 posl, & insur,
0 Wired & Tested, . . §1780.95 plus $26 posl. & insur.

O Extra 8" CDC Floppy Drives , . . $488.95 plus $12 posl. & insur.
O Cabinet & Power Supply For Drive. . . 860,95 plus $3 posl. &

insur.
O _Ilrlve Cable Sel-up For Two Drives . . . 825 plus $1.50 posl. &
nsur,

e 1771ALSI1(SD) Noppy disk for use in custom
controller. applicalions.

@ Onboard data separalor @ Onboard crystal controlled.
(IBM compatible). ® Onboard 1/0 baud rate

® 2Serial [/O ports generalors lo 9600 baud.

® Aulohool lo disk syslem e Double-sided PC board
when syslem resel. (glass epoxy.)

DISK DRIVE CABINET/POWER SUPPLY

KeypadfDisplay, ® Deluxe sleel cabinet with individual power supply for max-

imum reliability and stability.
ORDER A COORDINATED

EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter-
minal Version) with Monitar Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now at
SPECIAL PRICE: $169.95 plus posl. & insur.
Experimenter's Pak II (Save $53.40)) — Buy Level
"A" (Hex Keypad/Display Version) with Hex
Keypad/Display. Intel 8085 User Manual, Level "A"
Hex Monitor Source Listing, and AP-1 5-amp Power
Supply: (regular price $279.35), all at SPECIAL
PRICE: $219.95 plus post, & insur.
Special Microsoft BASIC Pak (Save $103,00!) — In-
cludes Level "A" (Terminal Version), Level "B".
Level "D" (4k RAM), Level “E", 8k Microsoft in
ROM, Intel 8085 User Manual, Level “A" Monitor
Source Lisling, and AP-15-amp Power Supply: (regu-
lar price $439.70), now yours ‘al SPECIAL PRICE:
$329.95 plus post. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $499.95
plus post, & insur.
Special 8" Disk Edition Explorer/85 (Save over $104!)
— Includes disk-version Level “A", Lavel "B", two
5-100 connectors and brackets, disk controller, 64k
RAM, AP-15-amp powersupply, Explorer/85 deluxe
steel cabinet, cabinel fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!), drive cabinet with power supply, and drive
aable sel-up for two drives. This pacEage includes
everything bul lerminal and printers (see coupon for
them). Regular price $1630.30, all yours in kil at
SPECIAL PRICE: $1499,95 plus posl. & insur. Wired
and lested, only $1799.95.

Special! Complete Business Software Pak (Save
$625.00!) — Includes CP/M 2.0. Microsofl BASIC,
General Ledger., Accounls Receivable. Accounls

Payable, Payroll Package: (regular price $1325), yours
now al SPECIAL PRICE; $699,95,

O Disk Controller Board With /0 Porls . . . $199.95 plus $2 posi.
& insur,
O Special: Complete Business Software Pak (sce: ahove) . ..
$689.96 postpaid.
SOLD SEPARATELY:
D CP/M 1.4, .. §100 posipaid.
O CPM 2.0, . . 8150 postpaid.
[ Microsoft BASIC. . . 8325 poslpaid.
O Intel 8085 cpu User Manual . . . $7.50 postpaid,
O Level “A" Monilor Source Listing . . . 825 posipaid

To Order From Conneciicul Or For Technical
Assistance. call (203) 354-9375

Tolal Enclosed (Conn res. add sales lax) $
Paid By:
O Personal'Check O Cashier's Check/Money Order
OVISA  [0Master Charge (Bank No. — )
ActtiNo: z——= = sw o - ENpHldald
Signalure
Print
Name
Address
Cily.
Slate Zip
NETRONICS Research & Development Lid.
333 Litchfield Road, New Milford, CT 06776

Continental US.A. Credit Card Buyers Outside Connecticut
‘ CALL TOLL FREE: 800-243-7428 .
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greatly expands utility of the Apple II
for running FORTRAN, COBOL,
and BASIC-80. If you have this card
and a 48K system you can boast a full
64K to your friends. Even if you’re
not quite ready for the card, give Dot-
tie a call and ask for a catalog of some
of the exciting products they have hid-
den away.

Come on, Charlie. If you are a
Heath owner and want to keep in
touch with other Heath owners, or are
interested in finding out what Heath
and others are making available, you
should subscribe to BUSS—The inde-

pendent Newsletter of Heath Compa-
ny Computers. This informative
monthly newsletter is full of ideas,
gripes and helpful hints. Its editor,
Charles Floto, says that interest is
mounting in the Heath sysems; and,
as a consequence, he is finding more
to write about.

Charlie isn’t pulling any punches
either. When he thinks the Benton
Harbor company hasn’t done right, he
calls it to their and your attention.

BUSS is $18 for 12 issues and
worth the money. If you talk to any-
one who is a member of a Heath users
group, you'll more than likely find

"clpple"' I

16K computar

Disk Il With Controller $535
... without 3446

Memorex (pka 10)
Verbatim (pkg 10)

IN STOCK, CALL FOR PRICES!

APPLE COMPUTER
INTERFACE CARDS

Asynchranous Serial Inlerface 87710A 5145

APPLE Il 48K $1253

DOS 3.3 with upgrade kit $54

Applesofl Il Firmware Card 148
CCS Arlihmelic Processor Card 478118 . 329 SOFTWARE
©CS Parallel Interlace Card #7720 155 Kt 3 —~
Cenlronics Printer Interface Card 179 Apple Bawl W
Apgle Clock/Calendar Gard vkl i
APPLE 1l by Mounlain Hardware 229 Appkatiia Balgace a5
ACCESSORIES Gommunicalians Card & DB2S Cable . 178 Ripr s e e
Integer Basic Firmware Card 149 Abeles el et Lt yatee e [
Anpleeieiick o Parallel Printar Interface Card 139 Anplatait ity Bra irms by Havies 2
ABT Numeric Input Keyboard . o9 Prololyping Habby Card 2 Applewriter Ward Processor 65
ALF Music Synihesizer 245 Aomplus Card wilh keyboard filer ..., 168 Bill Budges Space Game Album a0
iz o Shlps 2 Romplus Card without keyboard liler 158 BN Budase Trlogy.of Gomics =
Clear Cover for Apple Compliter 25 S5M AIO Serlal/Paraliel /0 The Cashier Relail Managemenl System . 183
CCS Programmable Timer Module 150 ‘Assembled & Tesled 1o CCA Dala Management
Dan Paymer Lower Case Kil (Model 1) 59 Serfel Inteifsce’Card.. 139 by Personal Software .. a4
Dan Paymer Lower Case Kil (Model 1) 59 Symiec Light Pen Card ; 2 The Conlributed Volumes 1-5
Hayes Micromdem* 335 w/manuals 20
Extendst Board 2 PRINTERS, Daktop Plan by Personal Soltware .. 19
Graphics Inpul Tablel Lok MONITORS, D ISCS Dow Jones Portlnlia Evalualar 44
Introl X-10 Remole Conlrol System 239 Farlh Il by Softape 45
intral X-10 Canlroller Only 164 Daisy Wheal Printer! 1795 Farlran for use with Language System . . 158
M&R Sup-R-Term B0 Column Board 325 Anadex DPEODD 850 Pascal Language System 419
Mictosoll Z-60 Soll Card 299 Anadex DPBODOAP 850 Sargon Il Chess Game-casselle 21
Novalion Cal Modem 153 Cenlronics withoul cable . aia Sargon Il Chess Game-disk . 35
Romwriler Y 149 Epson TX80-8 W/Graphlcs 789 Shell Games oL, ST,
Speechlink 2000/64 Word Vocabulary 215 Epsan MX80 645 Space Invader-Casselle 18
SuperTalker Speech Synthesizer 238 MPI BBT 850 Space Invader-disk 2
Sup-A-Mod RF TV Modulalor 25 NEC Spinwriler #5510 2695 Sub-Logic FS-1 Flight Simulatar
SVA B’ Disc Conlraller Card COREED) Paper Tiger 460G . 1294 Casselte =
*Versa-Wriler Digitizer Drawing System 208 Silenlype wilh Intetface Card 540 Sub-Logic FS-1 Flighl Simulalor-disk. 2
Leedex Video 100-12" BAW 128 Sybex Apple 80 B0BO Simulator ... 17
— Sanyo 9" BAW 168 Visicale by Personal Saftware NN
;“m computer W\ Dyson disks (pkg 10) s0 Business Package 585

40
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MORE INFORMATION

For additional information about products or
services mentioned in this column, contact
the companies directly.

BUSS

326 Pennsylvania Ave., S.E.
Washington, DC 20003
202-544-0484

Hewlett-Packard
1501 Page Mill Rd.
Palo Alto, CA 94304
415-857-1501

Inmac

Box 4780

Santa Clara, CA 95051
408-727-1970

Lifeboat Assoc.
1651 Third Ave.
New York, NY 10028
212-860-0300

3M

Data Recording Prod. Div.
223-56N 3M Center

St. Paul, MN 55101
612-733-1995

Microsoft -
400 108th Ave., N.E. Ste. 20
Bellevue, WA 98004
206-454-1315

The Microperipheral Corp.
2643 161st Pl., N.E.
Redmond, WA 98052
206-881-7544

Mullen Computer Prod. Inc.
Box 6214

Hayward, CA 94545
415-783-2866

Organic Software
1492 Windsor Way
Livermore, CA 94550
416-456-4035

Personal Software
1330 Bardeaux
Sunnyvale, CA 94086
408-745-7841

Vector Graphic Inc.
31364 Via Colinas

g =) éasam COMPUTER SYSTEM Westlake Village, CA 91361

213-991-2302

Epson Printers

APPLE & MOST OTHER COMPUTERS

Atari 400 Compuler. ...

b i vsﬂwiggucmumns they keep a notebook of BUSS as a
Atari 410 Program Recorder . 69 LIST Mi rcady reference.
Atari 16K RAM Module .................. L 49 TX 80 W Graphics
b s i - R B Answers to Questions. Since I
Atari Visicale......... S Appie SOl Catd e M get an unbelievable amount of a mail
VIS e 2 Uit -W Ny each month, I can’t always answer
Super Dreakout, - OUR PRICE CALL each letter directly. So here are some
ALl Shaey e L e 130 « Vol ie T s S il short answers with questions implied.
I e e S 123 « Uses standard printed paper. No, Atari BASIC is not a Micro-
L e e b b « Graphics oplion ltransfers screen image soft version. The reason that BASIC
Assembler/Editor ., ..........-. R L | direclly to paper fl'Om the same software hOUSG, for the
1-800-854-2833 same processor, but for different sys-
T D | Gl iie i i ol Formmn oty evda|(010 slak tems, can look so different, is that the

of 2% Mail orders may send charge card number (include  § weeks exira and include 525 license fee. All equipment I_
expiralion date), cashiers check money order or persanal s in lactory cartons wilh the manufacturers wacranly .

check {allow 10 business days for checks ta clear] Please  Equipment s subject to price change and availability We
include phone number Include 3% shipping. handhng,  ship the same day on mosl orders No CO D's o1 PO s
and msurance (8500 minimum| 10 USA Shipments within  accepted, Retail slare prices differ from mail order prices

memeer 8 (714) 5790330

D PaTnvyEES s

company making the system tells the
software house what extensions they
want and how they want them to
work. Yes, you can do,bit manipula-
tion in BASIC, but you have to know
what bit to toggle, and how logic
AND, OR, and XOR operate. &

VIAIL TO: 1251 BROADWAY EL CAJON CA., 82021

AUTHORIZED 22
APPLE

SALES &
SERVICE
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By Leslie Solomon
Senior Technical Editor

Hardware

Atari RAM. The RAMCRAM can ex-
pand an Atari 400 system to 32K bytes
and the Atari 800 to 48K bytes. In the
400, RAMCRAM replaces the Atari-
supplied 8K module. This allows the 400
to use disks, printers, and other periph-
erals. Any 32K Atari 800 software will
run on a 400 with RAMCRAM. Ad-
dress: AXLON Inc., 170 N. Wolf Rd.,
Sunnyvale, CA 94086.

132 by 30 Terminals. The Display-
master is a Z80-based terminal using a
13" by 7" P32 green phosphor CRT. It
features 132 or 80 characters per line,
24, 27, or 30, lines, 16 programmable
keys, numeric keypad, screen highlight-
ing, addressable cursor, set-up mode,
129 ASCII characters, up to 19.2K-
baud rate, Hazeltine/Lear-Siegler/

N\

DEC VTI100 emulation, fixed tabs,
16K-byte display memory, auxiliary
port, block mode, and line drawing. Op-
tions include separate keyboard, second
128-character set, 32K memory, graph-
ics, and light pen. Address: GDS Inc.,
1911 22nd Ave. South, Seattle, WA
98144 (Tel: 206-322-9330).% 5

Hardware Catalog. Contains data
on 6502 machines, power supplies, vari-
ous Apple plug-ins, 2716 programmers,
780 machines, A/D converters, and a
number of bare boards. Address: John
Bell Engineering, Box 338, Redwood
City, CA 94064.

16-Bit Trainer. The TM990/189
University Module 16-bit trainer fea-
tures a TMS9980A processor (16-bit),
an on-board 45-key alphanumeric key-
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board and 10-character display, a firm-
ware debug monitor and symbolic as-
sembler, a cassette interface, on-board
user-addressable ~ LEDs/speaker/dis-
plays, 16-bit programmable I/O con-
troller with interrupts and timer, 4K
bytes of ROM with 2K-byte expansion
socket, 1K RAM, and optional EIA /20-

~mA interface. $299. The Memory and

1/O Expansion Module expands the
University Module by 8K, has sockets
for 8K bytes of RAM, and 8K bytes of
EPROM. It also includes an EPROM
programmer for 2708/2716. $299. The
TM990/519 Power Supply provides all
necessary voltages for University Mod-
ule. $65. Address: George Goode & As-
sociates, Inc., 12840 Hillcrest Rd., Suite
113, Dallas, TX 75230 (Tel: 214-980-
0730).

TRS-80 Add Ons. The AN-538 Ana-
log Port Interface provides A/D and
D/A conversion for the TRS-80. The
unit also houses an interface with both
latched 8-bit data output and 8 decoded
device control lines. $79.95. The AN-

N e
IOk

511 Digital Port Interface provides 8
bits of input data, 8 bits of output data,
8 device control lines (decoded port ad-
dresses), and the 8-bit data bus at the
front panel. $79.95. The AN-551
EPROM Programmer can program ei-
ther 2716 or 2732 EPROMS from a
BASIC program in less than 300 sec-
onds. $89.95. The Digital Speech Pro-
cessor provides voice interface for the
TRS-80. Digitized voice data is saved in
RAM or on diskette to create vocabu-
lary files. $89.95. Address: The Design
Solution Facility, Box 1225, Fayette-
ville, AR 72701 (Tel: 501-521-0281).

64K Apple. The RAMcard provides
an additional 16K bytes of RAM to an
Apple, making a 48K system (present
maximum) into a full 64K system. With
the Softcard, a full 56K CP/M environ-
ment is provided. $195. Address: Micro-
soft Consumer Products, 400 108th
Ave., NE, Suite 200, Bellvue, WA
98004 (Tel: 206-454-1315).

$8-50 Interface. The ACIA Inter-
face Card occupies one slot in the SS-50
system to allow users to design and pro-
totype RS-232, 20-mA, or TTL outputs
from two 6850 ACIAs. Separate baud
rate control for each 6850 is provided.
The card supplies + 5 volts to chips and

ILP AUDIO MODULES
A new concept in audio design
Compact high performance modules
Ideal for * Home music systems
* Subwoofers and bi-amplification
* Musical instrument amplification
Professional sound reinforcement

MODULAR SYSTEMS
APPROACH ALLOWS YOU TO
BUY ONLY WHAT YOU NEED!

* Stereo or Mono, you decide wattage
* Basic power or with preamplification

* Start simple, expand when you need
to * Design your own custom cases

FULL FIVE YEAR WARRANTY
Power Amplifiers
* Built-Iin heatsinks
* Protected circuitry
*No external parts

*

required
* 5 simple .
connections e
HY50 30 watts RMS

High performance amp with rugged aluminum heat-
sinks. Measure only 4" x 2" x 1" thick! Mounts with
2 screws. Gives 30 watts RMS at 0.02% distortion,
Response 10 — 45 KHz, 4 to 16 ohms. 25 VJ/2A.

HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A. 25.95

HY200 120 watts RMS  $79.95

High performance amplifier with
large heatsink area for cool o[para-
tlon. Fully protected circuitry. Distor-
tion only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. S/
ratio 100 db. Only five connections.
Arnazlngly compact — only 42" x
4" x 2" D. Mounts with 2 screws.
Requires + 45 V/3A. \

HY120.60 W RMS. Specs/size as HY200. 35 V/2A. 50.85

HY400 240 Watts (4 ohm). Double the power,

goubledheattsigk ﬁma! Samde spgcs as HY120/200. May
e used into 8 ohms at reduced output.

47 X 412" x 4", +45 VA el $99.95
HY400 bridging circult for 480 waits avallable 1981.

PreAmplifiers

Inputs for RIAA phono, tape with monitor, funer, aux-
illary and microphone; full tone control circultry. In-
credible performance: Response DC to 100 KHz,
distortlon 0.05%, S/N 80 db. Output to 4.5 V RMS. Sup-
plied with edge connectors. Compact. Reliable. Inter-
nal voltage regulation — use from 15 to 50 V safely!
May be used In multiples for PA, instrument mixers
etc. Order optional pcb's to extend ed?e connectors:
B6 (for HYB) $3.75 and B66 (for HY66) $4.75

Power Supplies

Circuit boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroldals are half
the size and welght of conventional transformers; and
are quleter and more efficlent. Note: HY6 and HY66
can also be powered from any supply.

PSUS01or10r2 HYS0 .......... ...$33.60
PSUB0 for 1 HY120 ........... ...$61.00
PSU70for1or2 HY120 ..... ...$64.00
PSU90 for1 HY200............ ...$65.50
PSU180for 1 HY4000r2HY200 .............. $89.50
PSU3Bfor1or2HY30 ..\ ovvvvvinnnnnninns ...$33.60
PSU30 for 12 HY6 or 6 HY66 «v.vvvvvrvnei.. $22.95

Telephone Order (716) 849-0735
DEALER AND OEM ENQUIRIES INVITED

901 Fuhrmann Blvd., Buffalo N.Y. 14203

Name
Address
City Zip
Please send
Amt. enclosed
Check( ) M/O( ) Visa( )

Number Exp.

In Canada: Gladst El Ics, 1736 Avenue Rd.,
Toronto (418) 787-1448

MIC( )
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user area, and the IRQ line is jumper
programmable for one or both 6850
IRQ outputs. $8.50 for bare pc board
and instructions. Address: Quality Re-
search Co., Box 7207, Spokane, WA
99207.

Software

List Management The Ultimail Ver-
sion 5 List Management System for the
TRS-80 Model I with 48K requires two
mini-disks or one 8" floppy. It uses ran-

dom disk files and stores 650 records on
a mini or 1000 on the 8" diskette. Pro-
gram routines include: data entry, data-
base-record display, edit, delete, directo-
ry in alphabetic order, labels with zip
code, and any number of labels printed
per address. Each record consists of a
zip code, alpha key entry for directory
printouts, and 3 to 4 lines per address
with the first up to 31 characters, second
and third lines 29 characters, and fourth
line 28 characters. Errors can be imme-
diately corrected. $124.95. Address:
Computer Generated Data, 5541 Par-
liament Drive, Suite 208, Virginia
Beach, VA 23462 (Tel: 804-497-1165).

DIRECT TO THE PUBLIC

East Coast: 12 Meeting St., Cumberland, RI 02864
West Coast: 3533 Old Conejo Rd, #102,
Thousand Qaks, CA 91320

Okidata

Microline 80 $469

Atari 800 16K $749
32K $849

Atari 850 Interface

Module $159

Atari 825 Printer

$695

QMEGA OFFERS THE BEST DELIVERY AND PRICE ON:
APPLE e ATARI e TRS-80 Model Il ® INTERTEC e
DIABLO e EPSON @ HEWLETT-PACKARD e SOROC e

ntertec Superbrain
32K Ram - $2449
64K Ram - $2649

NEC spinwriter
5510-5530 - $2449

Epson MX-80 - $599

Apple Il - 16K, 48K
Call for Price

730-3 $ 525
737-1 $ 625

Centronics
(limited quantities- 753  $1750

730-1 § 525

703-9  $1550

QMEGA sells only quality merchandise to our customers.
QMEGA will try to match any current advertised price with similar purchase
conditions. Before you buy anywhere else — be sure to call QMEGA Sales Co.

West Coast
78

Telex: 952106

East Coast
-401-722-1027

CALL TOLL FREE FOR OMEGA’S PRICE!
East Coast: 1-800-556-7586

QMEGA ships via UPS, truck, or air. COD’s.
Visa, Mastercharge accepted, with no service charge.
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Apple PASCAL. The PASCAL Utili-
ty Express Package contains four proce-
dural units that simplify I/O format-
ting: access and/or change in the disk
directory from a PASCAL program:
perform integer, string, and real conver-
sions: and support files of variable-
length records. It also contains five sam-
ple programs of PASCAL demos with
BASIC equivalents, a routine to view
disk files in ASCII or hex, a text format-
ter for simple word processing, and a
program to maintain a variable-length
data file for the international traveler.
$45 on diskette, Address: Software Ex-
press, Box 50453, Palo Alto, CA 94303
(Tel: 415-856-9244).

Typing Tutor. Type-It is a typing tu-
tor, a drill master, and a speed tester. It
assumes the user knows nothing about
typing, and is self paced. Runs on TRS-
80 Model I, Level 2 or disk BASIC.
Supplied on cassette or disk. $14.95.
Address: Bluebird’s Inc., 2267 23rd St,,
Wyandotte, MI 48192 (Tel: 313-285-
4455).

New VisiCale. The VisiCalc pro-
gram, previously only available for the
Apple, is now available for the Atari 800
and Commodore systems. The Commo-
dore version automatically senses
whether it is running in a PET with a
40-character screen, or the CBM 8032
with an 80-character screen. The Visi-
Calc creates a 64-column wide, 254-row
high matrix on screen. It speeds repeti-
tious calculations like inventory plan-
ning, sales forecasts, financial analyses,
and modelling of physical phenomena.
Address: Personal Software Inc., 1330
Bordeaux Drive, Sunnyvale, CA 94086
(Tel: 408-745-7841).

Payroll Package. The Payroll Sys-
tem calculates complete payroll transac-
tions including Federal tax returns for
300 employees. It permits up to four
user-definable pay rates for each em-
ployee, and handles tips, bonuses, ex-
pense reimbursements, advances, sick
pay, and vacation pay. It will calculate
for any combination of pay schedules:
weekly, bi-weekly, monthly or semi-
monthly. Three additional categories
may be created for each employee. It
will operate stand alone, or with the
SSG General Ledger. Requires CP/M
with 54K RAM, two disk drives, 132
column printer, 24 X 80 terminal, and
2.04 version of CBASIC. Address:
Structured Systems Group, 5204 Clare-
mont Ave., Oakland, CA 94618 (Tel:
415-547-1567).

PL/65 for AIM=65. The high-level
system implementation language PL /65
is now available for the Rockwell AIM-
65 computer. Control statements such
as conditional execution (IF-THEN-
ELSE) and conditional looping (FOR-
TO-BY), coupled with simplified block
capability, support structured program
design techniques. It generates R6500
assembly language source code and al-
lows assembly language instructions to

POPULAR ELECTRONICS

% N N .
\‘/( » Low cols! cEAWmTANCE

o, MIETER MODULE!!

assembled a
tested . . . for only

NOT A KIT

Connect this high-quality Albia Capacitance Meter Module
Model DM-8 to your digital multimeter and turn it into a

I= I s Digital Capacitance Meter — the low cost way!
In | l'l]lllﬂﬁ 49 {.’}ﬁ'ﬁ,’,ﬂ — Push to read range (button) from 1 pf to 20,000 uF.
Ll — Zero calibration control

T
= S _{ INSTANT ORDER — In one easy to use, self-contained package
10pF— . {8 — Battery powered (with “push to read” battery saver)

& . @ S INFORMATION
mw ™ | B Beowt  IN STOCK! IMMEDIATE DELIVERY!
I T OW COST HIGH FREQUENCY COUNTER

™, PUSH 1D
AAHETHTTTTET DR ERVRA NN

The Albia Model DM-7, 8 Digit High Frequency Counter is
easy to use, switch selectable time base input by a single
BNC, nothing to build — nothing more to buy!

— 5 Hz to 550 MHz

— 8 big easy-to-read .43" high intensity LED display

—Crystal (£3 ppm @ 25°C) controlled 0.1 or 1.0 sec. gate times
— Convenient benchtop size (7"x10"x3") I

durable attractive case
NEVER BEFORE AT THIS $1 1 9
LOW PRICE ........... oy

COMPLETELY ASSEMBLED e PRE- CALIBRATED ® PRE TESTED

= / NEW ALBIA DESIGN-MATE 7 ALBIR'S ECONOMY DIGITAL

CIRCUIT DESIGNER DM-9 MULTI-LOGIC
Albia Quality Hardware — your ideas — not a kit — pre- chPAT'BLE 5-] 5unc PR['BE

wired pre-tested — don't lét this price fool you, this Is a The features are many on this qua-
high quality, high IC capacily, portable self-contained lity Albia test instrument; will de-
circult designer — includes; tect low repeat rate FULSSS (up to
— Control switches and buffered LED logic indicalors. 1.5 MHz); detects low, high or
— Plug in your ICs into solderless breadboards, tie in pulsed logic levels W'”‘ a mini-
power and ground, connect your logic switches and mum detectable pulse width of 300
LED indicators — FAST, EASY TO USE!

— All interconnections between LEDs,
switches, and circuits via 22-26 solid wire.
— Seli-powered, in one compact, good look-
ing and durable carrying case.

— Ideal for home experiments, the laboratory
and students.

B s W cemrmis

550 MHz FREQUENCY COUNTER

nsec. Easy-to-

interpret 3 LED

readout. Built-in $

over-voltage

and reverse Incluﬂsa
polarity Warranly

— Battery (4 1151 Volt C cells*) ?r AC powered protection.
e s iont ol bee IMMEDIATE DELIVERY ... NOT A KIT
Available in two models,
i . i ALBIA EXTERNAL REGULATED
Chniaioig 41 40s $49,mm / SHORT PROOF ADAPTER
!NSTAHT UHDER and 4 logic switches Wareanly
Qélﬂ?amg%ell_ggsznd $ 95 % T Model DM-5B, supplies
INFORMATION containg & LED: 64 o Aoy 1 9
BELOW! p “Batteries not included. ':'::Irlr':::u 5V, saves batteries , ., . ONLY 'wnglrl::rﬂil&'
BARGAIN PRICED ALBIA MODEL DM- 6 =

A fully assembled and tested power supply that ' 1 Wil
provides a solid, fully wired triple power supply s [
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, -
and =5V to —15V @,0.5 Amp —all supplies regulated, {,'}gﬁ'g;’;a » ©
short proof. Each supply has short indicator LED.

Complete and ready for use in a durable
(8"x6"x3%2") metal case.

POSTAGE & HANOLING

If for anv reason, whatsoever, you are not completely JROERS T

] ALBIA SATISFACTI[IN satisfied with your purchase, return it within 30 days of Prosioon  [sus)

F R E E ! ! WARRANTY: purchase date for a full refund — it's as simple as that! AN i

§25.01 - 350.00 215

NEW 1981 FOR FAST AND DEPENDABLE DELIVERY SERVICE s
St s
Exciti

Ehelong e ALBIA ELECTRONICS INGC
Send today! 24 Albia SL. « New Haven, CT 06512 by April 25,198
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TEXAS INSTRUMENTS

INCORPORATED

electronic calculators

TI30SP.... ..., .17.95 s
Bus, Anal.| ... ...21.95
BAIl Exec. NEW ... 44.95

caomputique computique

Bus.Card . ....... 39.95

Invest, Anal. NEW .. 49,95 :

TIB5......... .. 3495 . o
s N 5495 Complete Enhancements, Peripherals and Accessories
TI5100. .. .. .-39.95 :

TIS015. .. .. _ 64.95 ( ] HEWLETT

TIE0lE.. e Your [[hp] pECEXT Headquarters
TI-B136 NEW . . .. 79.95

TI-5142 NEW . . .. 124.95 Speak & Spell . . ... 59.95 HP-33C NEW ... B89.95 HP41C NEW.... CALL °
TI-808-41 NEW .. 62.95 Speak & Read NEW CALL HP-34C NEW ...124.95 P85 NEW..... CALL
TIS8C...... .. 104,95 Speak & Math NEW CALL HP-3BC NEW ...124.95 HP41CV NEW .. CALL
T 6900 s s 209,95 Lang. Tutor NEW 169.95 HP-32E ...\ v0vs 5495 HEBINEW.,, ... CALL
PG-100C., v, v, 0 169.95 Home Comp. 99/4 HP-37E ........ 59.95

TI-68/59 Libraries .. 35.00

(714) 549-7373
INFORMATION LINE

Console Only . .. .499.95

(800) 432-7066
TOLL FREE (Within CA)

(800) 854-0523
TOLL FREE (Outside CA)

CHESS CHALLENGERSTIE 1 v rvirsen s 99.95
HPF IMAGINATION MACHINE . ... .. 495,00 SENSORY CHESS CHALLENGER "8" NEW , .129.95
iﬂ)kzcon‘npuhzr Il PLUS (16K} .. ... 999.95 800 (16K) STARTER SYSTEM . . . .899.95
@oroicy APBLEUENEW. s i CALL  ATARI 10000, Qi oo 109.95
6200 NEW EXECUTIVE ... ..... 99.95 CODE-A-PHONE 1750NEW . . ... ... 269.95
-5313 NEW SCI PROGRAMMABLE. . 34.95 Dot b g0t
5100 NEW LCD ALPHANUMERIC. . 89.95 HEE Vv iflay  TIMERNEW...... .. .. 59,

W 5102 NEW FIN. PROG ........... 79.95 283 X 10w CONTROLLER COMMAND. 33.95

7000 NEW MEMO WRITER ....... 124.85 ~ | 50: CANON, TOSHIBA, NSC, SEIKO, MATTEL,

| » ML90 JhJ .................. © '49.95 PEARLCORDER, ITT, GTE, AND MANY OTHERS.

Bers i e e 27.95 ALL AT GREAT PRICES!!

WE WILL MEET OR BEAT ANY COMPETITOR’S ADVERTISED PRICE ON MOST ITEMS IF HE HAS THE MDSE. ON HAND.
VISA, MASTERCARD, MONEY ORDER, PERS. CK. (14 WRKG. DAYS TO CLR.), COD ACCEPTED; MIN. $4.95 SHIPPING U.S.A.;
AIR ON REQST; CAL. RES. ADD 6% SALES TX.; ALL MDSE. SUBJ. TO AVAIL.; PRICES SUBJ. TO CHANGE; POPEL -Apr 81

MAIL & PHONE =
ORDERS ONLY . WRITE OR CALL FOR
‘ D’ ’ ’ Iq‘ ’E FREE CATALOG
Send orders to:

WEST LOS ANGELES MID-WILSHIRE PASADENA
(213) 8200423 (213) 385-7777 (213) 795-3007
NEWPORT TARZANA LAWNDALE BREA
(714) 549-7373 (213) 705-7507 {213) 370-5795 (714) 990-6600

PROFESSIONAL DISCOUNTS

CIRCLE NO. 8 ON FREE INFORMATION CARD

3211 SO. HARBOR BLVD.
SANTA ANA, CA 92704

Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Meclntosh catalog. In addition you will receive an FM sta-
tion directory that covers all of North America.

Mclintosh Laboratory, Inc. PE
East Side Station P.O. Box 96
I Binghamton, N.Y. 13904

TODAY!

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.

I ADDRESS

I
|
|
| NAME |
I
I

CIRCLE NO. 41 ON FREE INFORMATION CARD
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be incorporated in line. It is contained in
two 4K-byte ROMs which plug in the
AIM 65 master module. $125, Address:
Microsystems Marketing, Electronic
Services Div., Rockwell International,
Box 3669, Anaheim, CA 92803 (Tel:
714-632-3729).

Medical Software. The Medical
Secretary, written for the Apple com-
puter, is a complete administrative
package that includes elements for ap-
pointment scheduling, patient registra-
tion, private patient billing, insurance
claim preparation, and medical record
preparation. The system requires one or
two Apple II’'s (or Apple II Plus) with
either two or three disk drives each and
a 130-column printer. Comes on four
diskettes. $500. Address: Monument
Computer Service, Village Data Center,
Box 603, Joshua Tree, CA 92284 (Tel:
800-854-0561 Ext. 802; in CA, 800-
432-7157).

TRS-80 Time Keeping. Timetrak is
a utility for adding time intervals to a
TRS-80. The start and stop boundaries
in hours and minutes are entered via the
keyboard. In operation, the program
processes all start/stop time pairs and
displays to five decimal places. An inter-
val can be from one minute to 48 hours
and up to 150 intervals can be entered.
Applications include time charging,
rental, equipment operating times, lab
experiments, etc. Cassette is $25, disk-
ette is $35. Address: Omni Systems Co.,
Box 29347, Minneapolis, MN 55430.

OS Business Package. The EIS
GEN-200 is an accounting package de-
signed for all Ohio Scientific disk-based
systems. It contains journals, general
ledger, statements, aging reports, and
customer /vendor files. It can be inte-
grated with an upcoming payroll and in-
ventory system. Address: Electronic In-
formation Systems, Box 5893, Athens,
GA 30604 (Tel: 404-353-2858).

Tl Music Packages. Two music pro-
grams for the Texas Instruments TI-99/
4 Home Computer are now available.
The first is Music Melody for one or two
players that includes 50 melodies in
which players race to identify the melo-
dy played. Points are awarded according
to the amount of time required to identi-
fy the score. The Music Skills Trainer
features: “Pitch Trainer” to help the
user recognize particular notes; “Inter-
val Recognition” to test the ability to
recognize intervals between two notes;
“Chord Recognition” for identifying a
key and major/minor chords; and
“Phase Recall” to improve aural memo-
ry by asking the student to repeat a
sequence of notes played by the comput-
er. $24.95 for tape cassette, $29.95 for
diskette. Address: Texas Instruments
Inc., Consumer Relations, Box 53, Lub-
bock, TX 79408 (Tel: 800-858-4565, in
Texas 800-858-4279). ¢]

POPULAR ELECTRONICS
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THE AFFORDABLE HOME GOMPUTER

When PMC-80 was first
introduced to the United States,
the response was overwhelming!
The Computer World was
ASTONISHED at the QUALITY,
as well as the PRICE. In fact, the
PMC-80 has almost all the
features of America's best selling
computer, the TRS-80, but with a
price tag of $200.00 less!

TR L |1, S LD

PHMC-80

AL MBI M

O

destroyers, etc!, STAR WARS: Fly
your space fighter into the Death
Star to destroy il But watch out,
Darth Vader doesn't like you!,
SPACE TARGET: A fantastic ani-
mated arcade game of skill and
daring!, SAUCERS: Can you win
win the coveted Medal of Honor?
Here'’s what you get:

The PMC-80 microcomputer with

(SIMUTEK'S price is $275.00 less!) Is “nw n“ snlE- 16,000 characters of “In Computer

Microsoft's Level Il Basic and

16K Memory.

Another reasaon for all the commotion
is that the PMC-80 uses the same, easy to
learn, LEVEL Il BASIC language that the
TRS-80 uses! What does this mean? It
means that the PMC-80 can run all the
1000's of programs that have been
written for the TRS-80 Level |, 16K
computer! Some of the programs available
include: Flight simulation, World Champion
Chess program, Scores of educational and
business programs. Word processing
programs and hundreds of other games
and simulations. ;

The PMC-80 is expandable!

Your PMC-80 is ready to grow with
your needs. Using a special cable,
available from Simutek for $35.00, it may
be connected to Radio Shack's Expansion
interface, to give you up to 48,000
characters of memory, up to 4 disk drives,
addition of a telephone communication
system, Voice Synthesizer, various printers,
a real time clock, as well as plotters and
other neat interfaces! As your skills with
the PMC-80 improve, you're sure to want
somé of the ADD-ON's described above.
(And these are just a few!)” . &,

Save Money! Use your own
television!

The PMC-80 has a built in RF
MODULATOR so you can use your black
and white or color TV for a VIDEO
MONITOR! A simple hook-up to your
television's antenna connector, makes
channel 3 your computer's video channel.
Special Introductory Offer:

25 Free Programs

SIMUTEK, a leading innovator in Home
Computer Software, is making a
SPECTACULAR INTRODUCTORY OFFER

APRIL 1981

Comparison Chart

Retail Price

Features PMC-80 TRS-80
Microsolt's Faniastic

Level || Basic Yes Yes
Full 128 x 48 Graphics Yes Yes
16,000 characlers memory Yes Yes
Tape recorder for storing

or relrieving programs Yes Yes
Use your own TV (Save $%) Yes No
Expandable (o 48,000

characters of

in compuler memory Yes Yes
Use TRS-80

expansion interface Yes Yes
Expandable lo 4 floppy

disk drives

(over 100,000 characters of

storage on each one!) Yes Yes
Telephone Communicalions

available: connect to large

computers/elecironic mail elc. Yes Yes
1000's of ready made pro-

grams availble for

“educational” and "scientific”

applicalions? " Yes Yes
Prinlers available Yes Yes
High Speed 7280 CPU Yes Yes
Interface available for

conltrolling lights and

appliances in home Yes Yes

$645.00 $849.00

to people that ORDER the PMC-80 NOW.

With each purchase, we will give 25 FREE
HOME COMPUTER PROGRAMS! Some of
these include: Home Amortization tables

program, Loan payment programs,

Depreciation rate program, Interest table

program, Annuity and Investment

calculation programs as well as these
great animaled games: GRAPHIC-TREK
2000: Command the Enterprise!, INVASION
WORG.. Stop the invading marauders from
space before they take over earth! You

command Earth's forces of androids,

space fighters, laser guns etc., against the

enemy's robots, saucers, proton

CIRCLE NO. 50 ON FREE INFORMATION CARD

Memory”, Microsoft's Level || Basic

(in 12K ROM), a cassette player for
storing or retrieving programs or data
(cassette player is built into the computer!),
an RF Modulator for connecting the
PMC-80 to your television set, 25 FREE
programs so you start using your computer
immediately, complete instruction manual,
learning manual and owners manual so
you can begin writing your own programs
right away!

Also available is a special Leedex
Video Monitor. Regular price $170.00,
Special price lo PMC-80 customers
$139.95. The resolution of the Leedex
Monitor is 10 limes better than a regular
television.

There is a 10 day money-back
guarantee on all SIMUTEK PRODUCTS.

This price 1s good for a limiled time only

Order Now Save $50.00

P S ———
| Credit card holders may use our

| TOLL FREE NUMBER. Or send check
| for $595.00 plus $10.00 delivery.

| (Arizona residents add $35.70 sales

i tax). Please mention this magazine.

| (No tax on out of state orders).

|

|

|

Call Toll Free

800-528-1149
In Arizona call 602-323-9391 Collect

B e o o o o e e e e s e )

SIMUTEK
GOMPUTER PRODUGTS "

4877 E. Speedway Blvd.
Tucson, AZ 85712

TRS-80 15 a regislered trademark of Radio Shack. a Tanuy Corp
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