work well with power levels up to 1000
watts. Some, however, are capable of
operation up to only about 200 watts and
should not be acquired if you entertain
notions of getting high-power gear after
upgrading your license. The Dentron
Model W-2 is a very handy unit as it dou-
bles as a direct-reading wattmeter as
well as an SWR bridge.

Also highly recommended is a crystal
calibrator to provide known reference
marker signals for receiver dial calibra-
tion and as insurance that one is operat-
ing within the band—the FCC frowns on
out-of-band operation! In selecting a cal-
ibrator, if one is not already an integral
part of the receiver or transceiver, be
sure that it is capable of putting out
markers a maximum of every 100 kHz. A
calibrator requires a simple initial adjust-
ment—zero beating the calibrator output

with the carrier of the National Bureau of

Standards’ time and frequency station,
WWV. If your receiver doesn't cover the
frequencies on which WWV transmits
(2.5, 5, 10, and 15 MHz), you can use a
general-coverage receiver to trim the
calibrator. A very interesting calibrator is
that produced by Rainbow Industries, In-
dianapolis, Ind. It is capable of generat-
ing markers as low as 25 Hz, making it

Shogping eenter fop small and ar:laﬂ lugls

A fine selection of small tools,
measuring instruments, hard-to-find
items for shop, home and lab.
Convenient one-stop shopping for
technicians, engineers, craftsmen,
hobbyists. Major credit cards ac-
cepted, satisfaction assured. Get
your NATCAM catalog today.

#\ National Camera, Inc.
2000 West Union Ave., Dept.GGA
Englewood €O 80110 USA
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useful as an audio generator and oscillo-
scope calibrator in addition to its primary
function. It is available in an attractive
cabinet or as a wired circuit board for
custom installation in the receiver.

A receiving preamp is generally not
necessary if you are using contempo-
rary solid-state equipment with good
sensitivity [1 microvolt or less for 10 dB
(S + N)/N]. A preamp can even cause
receiver overloading and cross-modula-
tion if used improperly. However, the
gain of even some of the best receiving
gear tends to decrease on 10 meters
and, to a lesser extent, on 15 meters. A
preamp may be of some value in com-
pensating for this roll-off in gain. Wheth-
er a homebrew or commercial unit is se-
lected, make sure that, if you are using it
with a transceiver, there is a positive
means of switching the preamp out' of
the circuit (by either a relay or electronic
switching) to prevent its ruin by applica-
tion of the rig’s r-f output on transmit.
Ameco's PC-series of preamps and
MFJ's Model 1030BX are popular and
highly effective commercial units. Build-
ing an equivalent preamp is not too dif-
ficult even for the beginner. There are
many designs to choose from in the
ARRL Handbook and other amateur ra-
dio publications.

If your Novice transmitter is crystal-
controlled, a vio (variable frequency os-
cillator) would most certainly be a valu-
able 'addition, providing considerable
operating flexibility and convenience.
Anyone contemplating vfo construction
should have some mechanical ability
and good tools to make a mechanically
rugged unit, plus enough circuit knowl-
edge to troubleshoot any key clicks or
chirps (common maladies in poorly de-
signed vfo's) which may develop. A
number of good vfo's are on the market
and they can be made to work with a
wide variety of transmitters. The old
Heath Model HG-10 or Johnson Viking
vfo's are good companions for the crys-
tal-controlled Heath DX series transmit-
ters or such old-timers as the Johnson
Adventurer and Challenger.

Most operators can send better code
if they can actually hear what they are
sending. Many beginners using equip-
ment which doesn't contain a built-in
sidetone oscillator simply use the station
receiver or an auxiliary receiver as an
on-the-air monitor. Employing the main
receiver for code monitoring is incon-
venient because you must constantly re-
tune the receiver and “ride the gain” to
prevent blasting and overloading. There
are many different ways to monitor your

keying, such as using a small r-f-actuat-
ed audio oscillator or simultaneously
keying both the transmitter and a sepa-
rate code practice oscillator. If your
transmitter or transceiver doesn't have a
built-in monitor, your best bet is to buy a
keyer which contains its own sidetone
(most do). This will allow you to practice
your sending off the air without connect-
ing the keyer to a practice oscillator.

Necessities. Two accessories which
belong in every ham shack are a low-
pass filter and a dummy load. Although
the use of a good antenna coupler can
add 10 to 20 dB of harmonic suppres-
sion, this still might not be enough in
“fringe” TV reception areas. Also, the
use of a multi-band antenna, such as a
trap dipole, actually increases the possi-
bility of harmonic radiation. A good TVI
filter, such as a Drake, Nye Viking or
Barker and Williamson model can pro-
vide 70 to 90 dB of harmonic suppres-
sion. That should make the rig “clean”
as far as TVI harmonics are concerned,
assuming the rig itself is well shielded
and grounded.

A dummy load absorbs the power out-
put of the transmitter and allows you to
make practically any transmitter adjust-
ment without actually radiating a signal
and interfering with other hams. Most
dummy loads are nothing more than 50-
ohm air- or oil-cooled resistors. In a
pinch, an ordinary light bulb can be used
to absorb the transmitter's power output.
One disadvantage of using the light bulb
is that its resistance changes with fila-
ment temperature, causing transmitter
loading to change as the bulb gets
warm. Various commercial products are
available, some of which include a di-
rect-reading wattmeter to indicate actual
transmitter output power so you can
keep a continuous check on transmitter
performance. However, the simpler
units should be adequate for most pur-
poses, such as the Heathkit Cantenna.
This load, if filled with oil coolant, can
handle a full kilowatt at frequencies up to
30 MHz and sells for under $15. It can
be used in conjunction with your SWR
bridge or directional wattmeter to tune
the rig for maximum power without con-
ducting excessive on-the-air tuning—
something the FCC frowns upon.

A grid-dip meter and field-strength
meter are also useful additions to the
ham shack and, if bought in kit form, of-
fer good construction practice. They are
especially helpful when you are tuning a
directional antenna such as a Yagi or
cubical quad. <&
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ANOTHER GRAPHICS SYSTEM

HERE IS no doubt that the next

advancement in personal comput-
ing will be in graphics. Alphanumerics
are great if the program you are running
has to be read or printed out. However,
the old adage about one picture being
worth 10K words still applies.

Currently, most computers use either
their associated CRT terminal or a
“plug-in" video module to display a
coarse form of graphics that uses char-
acter-generator types of symbols.
Resolution, in such cases, is fine for
games. In many other instances, how-
ever, higher resolution is desirable.

A couple of manufacturers have in-
deed made high-resolution plug-ins,
especially for the ubiquitous $-100 bus
that can create up to 256 x 256 pixels
(picture elements) for an excellent im-
age on a monitor CRT screen.

Now, another company has entered
the lists: Vector Graphics Inc., 790
Hampshire Rd., Wesilake Village, CA
91361 (Tel: 805-497-6853). They intro-
duced a “High Resolution Graphics”
board at $235 assembled, and $195 in
kit form. This §-100 bus plug-in is raster
scan and can operate in either of two
modes—digital with 256 horizontal by
240 vertical screen elements or a 16-
level gray scale having 128 horizontal by
120 vertical elements. In either case, the
video output conforms to RS-170 to
allow interface with any raster-scan
video monitor.

Special circuitry on the new board al-
lows the video screen to be updated
without “glitches.”

The~board, specifically designed for
the Vector Graphic 8K static RAM mem-

[
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By Leslie Solomon

ory board, is used for both screen re-
fresh memory and as conventional
memory. The two boards are intercon-
nected by five small cables.

The graphics board has all the circuit-
ry required to multiplex the address and
data signals to the associated 8K mem-
ory board. This logic allows the memory
to be addressed by the MPU and the
video counters, thus delivering both con-
ventional data transfer and video to the
monitor. :

Software provided includes the
source listing for a callable alphanumer-
ic U/L case character generator set that
could also be used to create special
symbols and graphics. A North Star
diskette is also provided, and includes a
robot control language by Dr. LiChen
Wang, and some demo graphics.

We installed the graphics/memory
pair in our computer and ran the demo
program. Some of the images generated
were of excellent quality. We under-
stand that these photographic demos
were created by digitizing a slow-scan
TV camera.

The robot language was interesting.
The cursor forms a "bodyless” robot that
can be programmed to move around the
screen in almost any pattern desired.
Routines within the language can be
called to make the “robot” move around.
We assume that once a robot is built, the
bits that position the cursor can then be
transmitted to the robot mechanics to
make the machine physically move in
the same programmed manner.

This is the second high-resolution
graphics board that we have had the op-
portunity to work with. We feel that such

This is the kind of resolution obtained from Vector Graphics video board.
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graphic displays open up new applica-
tion areas for the computer enthusiast.

Hard Copy Stuff. If you have, or are
going to get, a Selectric Model 731 or
735 /O Writer, then take a look at the
“Typeaway.” This is an $-100-to-Selec-
tric interface from Micromation, Inc., 524
Union St., San Francisco, CA 94133
(Tel: 415-398-0289). This $350 assem-
bled ($275 in kit) board includes a single
S-100 plug-in that has solenoid drivers,
I/O ports, complete software in PROM,
all necessary cabling and connectors,
and a power supply.

Software is supplied in two 1702A
PROM’s; all code conversions and con-
trol functions are included.

SWTP Board. National Multiplex
Corp., 3474 Rand Ave., Box 288, South
Plainfield, NJ 07080 (Tel: 201-561-
3600) is now selling a Z80 board that
plugs into the SWTP bus. Costing $190
assembled and tested (plus $3 shipping
and handling), the new board uses a 2-
MHz clock, and on-board baud-rate gen-
erator up to 9600 baud. A 1K ROM mon-
itor, and tape recorder read/write rou-
tines for both KC and National NRZ re-
corders are included. This new board re-
places the 6800 board currently used.

This same company also has a 2S10
plug-in for the SWTP machine. It fea-
tures 3K of ROM space and two I/O
ports. One or two recorders can be con-
trolled via a 4-bit parallel port along with
two serial ports.

Apple Stuff. Electronic Systems, Box
9641, San Jose, CA 95157 (Tel:
408-374-5984) announced its serial 1/0
board for the Apple Il. The board comes
with software to input or output BASIC
programs, monitor a serial 20-mA de-
vice, or for using the Apple Il as a video
terminal.- Both input and output are
RS-232 compatible. The board also fea-
tures selectable parity, number of stop
bits, and has a jumper-selectable ad-
dress. Data rate is to 30,000 baud.

The board is available as an assem-
bled and tested unit for $62, or as a kit
for $42. Full documentation and soft-
ware is included with each board. The
circuit board is available for $15.

Other available kits include a tape in-
terface, modem, r-f modulator, power
supply, 8K static RAM for the $-100 bus,
UART and baud-rate generator, tape in-
terface DMA board for the S-100 bus, a
TVT, and RS-232to TTLor TTY.

Microproducts, 1024 17th St., Her-
mosa Beach, CA 90254 (Tel:
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Buy direct
by phone

by catalog
that’s free

We sell top name brands of
Hi-Fi equipment, accessories,
records, and tapes at incredi-
bly discounted prices. Our
catalog contains 48 pages of
select quality products and its
FREE.

Order one now, or call TOLL
FREE.

1-800-638-3920
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6730 Santa Barbara Court
Baltimore, Maryland 21227

BINARY CLOCK KIT

Model 540

Only $39.95
Handcraft tomorrow’s timepiece today.

Watch constantly changing patterns of LED's
as they display Binary Time. This unigue clock
project enhances the learning of Digital Logic
and the Binary Coding System, as well as of-
fering a beautifully styled conversation piece.
10 TTL INTEGRATED CIRCUITS  VOLTAGE
REGULATOR » MANUAL TEACHES BINARY
SYSTEM = FAST, SLOW AND HOLD CON-
TROLS  115VAC, 50 or 60Hz.

Cabinet Size: 7%"" x 4% x 3%

Please send me Model 540 at
$39.95 each. (Canf. residents include sales lax.) '
We accept VISA, Master Charge and Bank-
Americard.

Nameg®

City Stale _ Zip

GRAYMARK INTERNATIONAL, INC.
Dept. PE-0, P.0. Box 17359
Irvine, CA 92713 714-540-5480
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213-374-1673) has announced its
EPROM programmer for the Apple Il at
$89.95, with a $9.95 2716 socket adapt-
er. Two empty ROM sockets can be
filled with 4K of user-selected programs.
This assembled and tested plug-in fits
into any available slot in the Apple and
contains a zero-insertion-force socket.
The board is self-contained and has its
own “on board"” 25-volt power supply for
programming the Intel 2716 EPROM.

Handling MOS Devices. In our Au-
gust 1978 issue, we discussed the han-
dling of static-sensitive MOS devices
without destroying them. Unfortunately,
the company that was to supply a low-
cost anti-static kit went out of business
shortly after the article was published.

Recently, we heard from Westcorp,
1155 Terra Bella Ave., Mountain View,
CA 94040 (Tel: 415-969-7717), a pio-
neer in the development of anti-static
work stations. This company advises it
is ready to offer the hobbyist an anti-
static work station consisting of a con-
ductive cotton twill wriststrap, an 18" x
24" conductive felt workbench cover,
and a conductive grounding strap. Three
alligator clips are provided; two for the
grounding cable, and one for the free
end of the wriststrap. The latter feature
allows use by a left-handed person. The
twill wriststrap should be more comfort-
able than the older plastic straps. With
its Velcro fastener, it will allow the user
to fasten the strap to optimum tightness.
The resistance built into the grounding
strap is said to prevent electrical shock if
the strap should contact an exposed
lead. Price is $13.95 ($12.95 kit).

The conductive felt workbench cover
can be folded for storage without break-
ing or forming permanent creases. It
also has greater bulk than conductive
plastic covers, thus providing greater
mechanical protection to the circuit
board being worked on.

According to Westcorp, the type of an-
ti-static material used is superior to the
earlier conductive plastics. Though the
plastics meet federal recovery stand-
ards of two seconds, some of the newer
MOS devices can be burned out in less
than one millisecond, Westcorp claims.
Since the new material is a carbon-filled
plastic, it “looks” like a fixed resistor built
into the circuit, and thus recovers faster
than the MOS device.

Westcorp also manufactures a com-
plete line of anti-static devices, including
an ionizing air blower ($265) that pre-
vents static electricity from building up in
the area.

Pet Peripherals. |If you have a Pet
and wish to increase its memory capac-
ity to 16-, 24-, or 32K-bytes, then take a
look at the Pet Store from Computer
Mart Systems, 13 E. 30th St., New York,
NY 10016 (Tel: 212-686-7923).

Priced at $550 for the 16K, $650 for
the 24K, and $750 for the 32K version,
the board can be mounted within the
Pet. It uses the existing power supply
without degradation. No disassembly of
the Pet is required and all mounting
hardware and cables are provided. Each
board comes assembled and tested with
a six-month warranty.

The accompanying manual details in-
stallation and operation, and includes a
memory test program that uses the Pet
graphics capability. That is, the program
illustrates the chip layout of the memory
board and identifies the bad chip.

Commodore, creaters of the Pet, have
also developed a couple of peripherals.
First is an external cassette drive for ex-
panded file keeping. This new item con-
nects to the Pet special 1/0 port, and is
available at under $100 from Com-
modore or Pet dealers. The cassette
drive is capable of read/write up to 170K
bytes and is accessed directly through a
BASIC command.

The second peripheral is a printer that
features up to 80 characters per line on
an 8Y%-wide roll or fanfolded paper.
Printing is at 120 characters per second.
All upper and lower case and graphic
characters can be reproduced on the
printer with a 7 x 8 dot matrix. In addi-
tion, the system can be programmed to
generate a special graphic character
(company symbol) when desired.

Composite Video. Matrox Electron-
ics Systems, Box 56, Ahuntsic Stn.,
Montreal, Quebec, H3L 3N5, Canada
(Tel: 514-481-6838) has just announced
its MSBC-24/320 Controller. This new
board integrates an alphanumeric dis-
play of 24 lines of 80 characters per line
with a graphic display of 320 x 240 dots.
This format matches the 4:3 TV screen
aspect ratio while maintaining equal
horizontal and vertical dot spacing.

On the input side, the new board
“looks” like a 4K x 8 RAM with an ac-
cess time of 500 ns. The card uses the
Intel SBC bus. Character fonts are 5x7
or 7x9, and video reversal is possible.
External sync is also allowed. The price
is $1395.

Floppy Disk. A floppy-disk system for
S-100 bus machines is available from
Quay Corp., Box 386, Freehold, NJ

POPULAR ELECTRONICS

Apple’s Disk IT has controller
card, cable, and drive.

07728 (Tel: 201-681-8700). The Quay
80 F1 ($795) includes a controller board
(supporting up to four disks), a DOS, a
Q/FD1 125K 5% drive, with power reg-
ulator and interface cables and a cabi-
net. Add-on drives are priced at $395
each.

In addition to the disk support, the
controller board also features a pro-
grammable 8-bit, TTL-compatible paral-
lel 170 port.

Sorcerer. Developed by Exidy, 2599
Garcia Ave., Mountain View, CA 94043,
the “Sorcerer” computer ($895) features
a Z80 CPU, 8K of RAM (expandable to
32K), RS232 1/0 port, 8-bit parallel port,
4K of ROM, S-100 bus connector for ex-
terior expansion, capability to handle
two cassette recorders, and a 64-cha-
racter by 30-line video display. There
are 64 defined graphic characters and
64 user-defined characters.

Cabinet dimensions are 19!4" x 13"
X 4" (49 x 33 x 10.2 cm) and weight is
13 pounds (5.9 kg). An external video
monitor is required. The keyboard con-
sists of 79 keys (upper and lower case
and graphics) and a separate 16-key nu-
meric cluster that also carries .some
graphic symbols.

The BASIC (Microsoft) comes in a
Rom Pac plug-in that looks like a car-
tridge for a video game. A cartridge con-
taining an assembler and editor is also
available, as is a user-programmable
EPROM Rom Pac. In development is a
DOS that allows operation under FOR-
TRAN and COBOL. The BASIC and De-
velopment Pacs are $95 each, and the
EPROM Pac is $45.

Apple Remembers. Using one of the
smallest controller cards around, the
new Apple Disk-1l ($495) and its DOS
can drive one or two minifloppys for al-
most instant access to 1.6-million bits of
data. The system provides full disk ca-
pability with 16K of RAM, ability to load
and store files by name, random and se-
quential access, automatic generation of
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ELF Il by
NETRONICS

As featured
in POPULAR
ELECTRONICS

Shown with
optianal 4k Memary Boards, *
GEANT BOARD™ & Kiuga Board.

Stop reading aboul' computers and get your hands on one! With
ELF II and our new Short Course by Tom Pittman, you can
master computers in no time at all! ELF Il demonstrates all 91
commands an RCA 1802 can execute and the Short Course
quickly teaches you how to use each of the 1802's capabilities.

ELF II's video output lets you display an alphanumeric
readout or graphics on any TV screen or video monitor plus
enjoy the latest video games, including an exciting new
target/missile gun game that was specifically developed for
ELF1l.

But that’s not all. Once you've mastered computer funda-
mentals, ELF 11 can give you POWER with add-ons that are
among the most advanced found anywhere, No wonder IEEE
chapters plus hundreds of universities and major corporations
have chosen the ELF 11 to introduce their students and per-
sonnel to microprocessor computing!

Learn The Skill That May Soon Be Far

More Important Than Your College Degree!
The ability to use a computer may soon be-more important to
your earning power than a college degree. Without a knowl-
edge of computers, you are always at the mercy of others when
it comes to.solving highly complex business, engineering, in-
dustrial and scientific problems. People who understand com-
puters can command MONEY and to get in on the action, you
must learn computers. Otherwise you'll be left behind.

ELF Il Is The F-A-S-T Way To Learn
Computer Fundamentalis!
Regardless of how minimal your computer background is now,
you can learn to program a computer in almost no time at all.
That's because Netronics has developed a special Short
Course on Microprocessor And Computer Programming in
non-technical language that leads you through every one of the
RCA COSMAC 1802's capabilities so you'll understand
everything ELF 1l cando. . and how to get ELF Il to do it!

All 91 commands that an 1802 can execute are explained to
you, step-by-step. The text, written for Netronics by Tom
Pittman, is a tremendous advance over every other program-
ming book in print.

Keyed specifically to the ELF 11, it’s loaded with **hands
on” illustrations. When you're finished, ELF II and the 1802
will no longer hold any mysteries to you.

In fact, not only will you be able to use a personal computer
creatively, you'll also be able to read magazines such as
BYTE...INTERFACE AGE...POPULAR ELEC-
TRONICS and PERSONAL COMPUTING and under-
stand the articles.

If you work with large computers, ELF 11 and our short
Course will help you to understand what makes them tick.

A Dynamite Package For Just $99.95!

With ELF II, you learn to use machine language—the funda-
mental language of all computers. Higher level [anguages such

HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS!

Write and run machine language programs at home, display video
graphics on your TV set and design microprocessor circuits—the
very first night—even if you've never used a computer before!

ELF Ii.....,RCA COSMAC
etz COMPUTER $99°%

as FORTRAN and BASIC must be translated into machine
language before a computer can understand them. With ELF
II you build a solid foundation in computers so you'll really
know what you're doing, no matter how complicated things

get.

Video output also makes ELF 11 unique among computers
selling for such a low price. Attached to your TV set, ELF 11
becomes a fabulous home entertainment center. It's capable of

‘providing endless hours of fun for both adults and children of
all ages! ELF Il can create graphics, alphanumeric displays
and fantastic video games. :

No additional hardware is required to connect ELF II to
your TV’s video input. If you prefer to connect ELF 11 to your
antenna terminals instead, simply use a low cost RF modulator
(to order one, see coupon below).

‘ELF II's 5-card expansion bus (connectors not included)
allows you to expand ELF 11 as your needs for power grows. If
you're an engineer or hobbiest, you can also use ELF Il as a
counter, alarm, lock, thermostat, timer or telephone dialer, or
for countless other applications.

ELF Il Explodes Into A Giant!

Thanks to ongoing work by RCA and Netronics, ELF II
add-ons are among the most advanced anywhere, Plug in the
GIANT BOARD™ and you can record and play back programs,
edit and debug programs, communicate with remote devices
and make things happen in the outside world. Add Kluge Board
to get ELF II to solve special problems such as operating a
‘more complex alarm system or controlling a printing press.
Add 4k RAM board and you can write longer programs, store
more information and solve more sophisticated problems.

Expanded, ELF Il is perfect for engineering, business,
industrial, scientific and personal finance applications, No
other small computer anywhere near ELF 11's low price is
backed by such an extensive research and development pro-

gram.

The ELF-BUG™ Monitor is an extremely recent break-
through that lets you debug programs with lightening speed
because the key to debugging is to know what's inside the
registers of the microprocessor and, instead of single stepping
through your program, the ELF-BUG™ Monitor, utilizing
break points, lets you display the entire contents of the regis-
ters on your TV screen at any point in your program, You find
out immediately what's going on and can make any necessary
changes. Programming is further simplified by displaying 24
bytes of RAM with full address, blinking cursor and auto
scrolling. A must for serious programmers!

Netronics will soon be introducing the ELF 11 Color
Graphics & Music System—more breakthroughs that ELF 11
owners will be the first to enjoy!

Now BASIC Makes Programming ELF Il Even Easier!
Like all computers, ELF Il understands only ‘“‘machine
language''—the language computers use to talk 10 each other.
But, to make life easier for you, we've developed an ELF II
Tiny BASIC. It talks to ELF 11 in machine language for you so
that you can program ELF 11 with simple words that can be
typed out on a keyboard such as PRINT, RUN and LOAD.

“Ask Now What Your Computer Can Do...
But What Can it Do For YOU!”
Don't be trapped into buying a dinosaur simply because you
can afford it and it’s big. ELF 11 is more useful and more fun
than “big name”’ computers that cost a lot more money.

With ELF L1, you learn to write and run your own programs.
You're never reduced to being a mere keypunch operator,
working blindly with someone else's predeveloped software,

No matter what your specialty is, owning a computer which
you really know how to use is sure to make you a leader. ELF
11 is the fastest way there is to get into computers. Order from
the coupon below!
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NOW AVAILABLE FOR ELF I1—

O Tom Pittman’s Short Course On Mi-
croprocesser & Computer Programm-
ing teaches you just about everything
there is to know about ELF 11 or any
RCA 1802 computer. Written in non-
technical language, it's a learning
breakthrough for engineers and laymen
alike. $5.00 postpaid!

[0 Deluxe metal cabinet with plexiglas
dust cover for ELF 11, $29.95 plus
$2.50 p&h.

O ELF II connects to the video input
of your TV set. If you prefer to use
your antenna terminals, order RF
Modulator, $8.95 postpaid.

O GIANT BOARD™ kit with cassette
1/0, RS 232-C/TTY 1/O, 8-bit P 1/O,
decoders for 14 separate [/O instruc-
tions and a system monitor/editor,
$39.95 plus $2 p&h.

0 Kluge (Prototype) Board accepts up
to 36 IC’s. $17.00 plus $1 p&h.

O 4k Static RAM kit. Addressable to
any 4k page to 64k. $89.95 plus $3 p&h.
O Gold plated 86-pin connectors (one
required for each plug-in board). $5.70
postpaid.

O Professional ASCIT Keyboard kit
with 128 ASCII upper/lower case set,
96 printable characters, onboard regu-
lator, parity, logic selection and choice
of 4 handshaking signals to mate with
almost any computer. $64.95 plus $2

O Deluxe metal cabinet for ASCII
Keyboard, $19.95 plus $2.50 p&h.

O ELF Il Tiny BASIC on cassetle
tape. Commands include SAVE,
LOAD, %, %, +,( ), 26 variables A-Z,
LET, IF/THEN, INPUT, PRINT,
GO TO, GO SUB, RETURN, END,
REM, CLEAR, LIST, RUN, PLOT,
PEEK, POKE. Comes fully docu-
mented and includes alphanumeric
generator required to display al-
phanumeric characters directly on your
TV screen without additional hard-
ware. Also plays tick-tack-toe plus a
drawing game that uses ELF II's hex
heyboard as a joystick. 4k memory re-
quired. $14.95 postpaid,

0 Tom Pittman’s Shert Course on Tiny
BASIC for ELF I1, $5 postpaid.

O Expansion Power Supply (required
when adding 4k RAM). $34.95 plus §2
pé&ch. ;

O ELF-BUG™ Deluxe System Monitor
on cassette tape. Allows displaying the
contents of all registers on your TV at
any point in your program. Also dis-
plays 24 bytes of memory with full ad-
dresses, blinking cursor and auto scroll-
ing. A must for the serious program-
mer! $14.95 postpaid.

Coming Soon: A-D, D-A Converter,
Light Pen, Controller Board, Color
Graphics & Music System...and
more!
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(Interbank #____

Netronics R&D Ltd,, Dept. PE-10
333 Litchfield Road, Phone
New Milford, CT 06776 (203) 354-9375 I

Yes! | want to run programs at home and
have enclosed:1  $99.95 plus $3 postage I
& handling for RCA COSMAG ELF Il kit,
0O $4.95 for rower supply (required),
O §5 for RCA 1802 User's Manual, OO $5
for Short Course on Microprocessor &
Computer Programming.

O'| want mine wired and tested with
power :u%Ply. RCA 1802 User's Manual
and Short Course Included for just $149.95
plus $3 p&h!

O | am also enclosing payment (including
postage & handling) for the items checked

|
|
|
at the left. I
I
|
|
|
|

Total Enclosed (Conn. res. add tax)
§  © DO Check here i
you are enclosing Money Order or Cashier's
Check to expedite shipment.

USE YOUR O VISA O Master ?harqe

Account #

Signature_____ Exp. Date
PHONE ORDERS ACCEPTED (203) 354-9375

Print

Name
Address
City

|

|

" ; I
ate Zip _]
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file-name directories, storage capacity now come on the one-board computer
of 116K per diskette, and use of the scene with its AIM 65 general-purpose

present Apple power supply. microcomputer. Priced at $375 for the

‘ Each track contains 13 sectors of 256 1K version and available at any Hamil- s Sources ===
\ bytes, and data transfer is 156K bits/ ton Avnet supplier, this new machine CP/M Disk Sort/Merge. QSORT is a

BROADCASTS IN ENGLISH TO NORTH AMERICA
Sept.—0ct.1978

by Glenn Hauser

Mtintash

second. Track access time is 200 ms av-  features an on-board 20-character print- ; : TIME! TIME
o is 10 4 disol Ao BA% e CP/M-compatible sort/merge program which COT/EST UTC/GMT STATION  QUAL> Y
I - i = g
‘ erage and disk latency is 100 ms. er and display, and a ey terminal- ... soit and mergs filss with fixad facord ! ; AL* FREQUENCIES, kHz
! i ) style keyboard. Its H6$02 processor can  |ongths under 256 bytes, up to a full diskette . 4004:15am, 09000815 BBC A . 9510, 6195 . =
Apple Listens, Too. Until now, only  address up to 64K with 13 addressing of data. Output is written to a temporary file : "::gﬂ-éiiﬁa.m. 09000915 R: Japan® B 505 A TBGI'I“UIU Inal
i | S-100 bus systems could have speech  modes and both decimal and binary which is renamed after the sort has been . = mgggg:"m‘ i nﬂggg}?gg ';ngi:’“ﬂ"“ﬂﬂ“’h 3 11805,8785
, ' input. Now, Heuristics, Inc., 900 N. San  functions. An 8K ROM resident monitor ~ completed. Therefore, the previous output file  5005:05am, 10001005 | UN Radio A _-;;ggﬂas'ss (Tue-Sat) M t | :
I Antonio Rd., Los Altos, CA 94022 (Tel:  provides all peripheral control and user  will remain intact in case of power failure or J 5 gﬂﬁ 30am.  1000-1030 | . Japan B | 0605 - 35 Erpmﬂﬂ LR
415-948-2542), introduces the Speech-  programming functions. Spare sockets ~malfunction. Files may reside on any drive, s Rl il AR
lab 20A ($189 assembled and tested)  are provided for expansion. independent of each other. Sort parameters  5007:00am  1000-1200 AFRTSWashington A 11805, 9765, 9700
for the Apple Il computer. With a 20- A separate application connector on f:" 1 1";"" STpEgate'thor;ater refelje”lce'f,so o e el | ’t““:':; r: 8 FB90 %
& s i ey need only be entered once. Up to five s el | i ri Lanka Br, Corp. C 17850, 15120, 11835 (Not all Eng.)
woud “vgeabulary;"the new Speschiab  ine computer nieraces a TTY and ot 0 e ot coedifiad andlinsparssnd  5:307:00am  1030-1200 CBE Northern Service. B 9525, 606S (Mon-Fri 1155)
L plugs directly into an Apple connector, conventional cassette recorders. It also ; 5:55-6:55 a.m. ~ 10551155 R, Thailand C 11905, 9655
oLl T i lower-case letters are treated equivalently for 6:00-6:15am. 11001115 R.Japen B lgkge
where it is addresged as a lfeyboard. includes a usr_ar-d.et.llcat'ed adapter that  s5ting. Single-density diskette of object code  G00825am 11001125 R Tiana o Eme it
Several games, like Shooting Star, has three 8-bit bidirectional ports (two  ith 20-page user's manual, $95. Structured ._guoagaam . 11001130 Vaibhis. 8 15175, 15150, 15145, 16125, 15115,
Blackjack, and Mastermind, are avail- parallel and one serial) and two 16- blt in-. Systems Group, 5615 Kales Ave., Oakland, s ! i fZR HﬁsA n 15110, 11765, 11755
. . ~ BO00ESBam. - B 21535, 17780 -
able for this new vocal interface. terval timer/event counters. CA94618. ‘  BU073am 11001235 TWRBonsire A 11815 (Sat, Sun1220)
The 4K version is $450, the assem- g F 6:00-7:50a.m, 11001250 R. Pyongyang C 11535, 9977 .
Take AIM. Rockwell International has  bleris $100, and BASIC is also $100. ¢ ~ TDL Software for Digital Group PE0am L 11001900 (B Al A L . Mclntosh G 32
Z80. 780 software written by Technical De- g:ﬂﬂ-g:anva.m. - 1100-1330 BBC A-B 15215, 11775, 6195,9510
: ; : : ;  B:009:00am - 1100-1400 VOA , A 9730, 9565 (1o 1430), 5956
Lab I for Z80- : = J,6855
sigh e ,S,IS sudlablecin aversbnior Za0- G . F 700713 am. 1200-1213 CBC Nurtharnstica B ='9625'E[H55 {Sun 1205-1300) Lo
based Digital Group systems. The programs - Mo e “More Than a Pream plmer”
are provided in self-loading cassette, and do  7.007:15am. 12001215 A Japan v B ’9505
not require disabling the EPROM. Programs ] - 7.00.7:305.m 1200-1230 Israel Radio c 21485, 17685, 15530, 15405 ]
are available with hard-copy routines for 110- .;ﬁgg;gg 2$ : :igfu’:gg :ggf”é‘::'d , ; f\ :':?ggg ;?:;5(5;195957:1”32 ) Melntoshihas received peerless ac-
. :00-7:30 a.m. - ador : on UGIIV - .
baud TTY, Baudot TTY, and Digital Group - fiOTARam 12000945 Miotewsew .. B 7B oAD. : = claim from prominent product
Advertisement Printer. Programs, prices and requirements . 1007A45am. . 1200-1245 R. Ssrllnlnlwm‘:la’unal o opbmmasy testing laboratories and outstand-
are: MICRO Monitor (requires 2K memory 7:007:85am.  1200-1255 R.Peking C 11685 e - . b
ARIZONA NEW YORK (continued) ; : ; 7009 (mam © 1200-1400 AFRTS Washsngmn A 15430, 15330, 11805, 9700 ing international recognition! You
Micro World Mail Order Byte Shop of Long Island siarling al page 340), $40; Helocating Macso : . 1200-1630 i A 1515, 11745 | hy the * th
1425 West 127th Place The Affordable Computer Store Assembler (requires 9K, controlled rea-der ; “: 1215-1230 o n 3 375391 15345, ”7:;5 can earn “"‘ y e more an d
Tempe, AZ 85281 2721 Hempstead Turnpike and Micro-Monitor), $40; Zapple Text Editor I 1900250 R Ul Bator, Mgngu.,a D 12070, 6383 (not Sun) preamplifier”™ C 32 has been
(602) 894-1193 (2 Blocks East Wantagh Parkway) 1 : " ] o I : 16110 (1 har i
Lsvittown, NY 11756 (requires 7K plus text space), $30; Zapple . - €. Sl fguey sitnes) selected for these unigue honors.
CALEOTA Clo Tl Th. QU Procses (e o o oy &
COmple‘ie'a Appge 1" Ene gu}((:l;tﬁll:h?ch:ﬁnc trolled reader, Zapple Text Editor and Micro- :?30300::::": . 1230_'1300 . e Send us your name and address
i ! o] EfHGse i £ B i : i 1
G2 il Dacavento Medical Systems-Differential Diagnosis Monitor), $40; Zapple 8K BASIC (requires 7:40.8:20 a.m. 1230-1320 A and we'll send you the complete
(213) 360-2171 2918 North MacArthur Boulevard 12K plus program space), $40; Zapple 12K (8 . B : d I
ILLINOIS o Bag S 73127 Super BASIC (requires 16K plus program 20920am 12301420 - product reviews and data on a
-5646 : e i
American Microprocessors PENNSYLVANIA space), $79. Micro-Com, 1261 Southwest B.008:16am 13001315 9505 ,MClnms_h products, copies of the
Equipment and Supply Corporation Personal Computer Gorporation 11th Ave., Deerfield Beach, FL 33441, . §008:30am. 13001330 18105 international awards; and a North
6934 North University First in Pennsylvania . 800950am  1300-1450 . | 21535, 17780, 15220, nsuu Ameri EM direct y il
P;gga's'g'-zséssgg Frazer Mall 8080 Floating-Point Math Pack- . Einilzam 13139813 caa Northern Servite §1172n g s e merican INECtony. STOHAWI
(309) 692- Lancaster Avenue and Route 352 : ¥ I ; e - | understand why McIntosh product
T ; age. For 8080- or Z80-based systems with w i
American Microprocessors Frazer, PA 19355 5 : B0011:00am  1300-1600 [ |
EOIBaE Sha BIay Coaralion (213) 647-8463 any peripheral configuration, this new float- s research and development always
ggtne Cll;li&a_goland Airport got:j;# CQEOLINA ing-point package requires less than 2k B0 l20sm. 13104705 " has the appearance and tech-
Half ([}Jr;y, Il-ll\évgglé;ge Ene Tt]:e Affgr%able Computer Store bylas, I inclodessiioaing poink: moulings .io.r b 1(8?31 : ‘ 1315-1345 ‘S R. L 1-215 0, 17830, 1774'[;585 15350 ‘ nological look to the future.
(312) 234-0076 1920 Blossom Street addition, subtraction, multiplication and divi- | (B diam, 5 wiss '"‘E'"ﬂ“ﬂ"a o . 15335 L .
MICHIGAN ?é)clplér)ngl,rai.‘c}%zzf R sion, plus routines to place the floating-point ~ B:309:30am 1330-1430 C | 1520015105 K
United Microsystems Corporation VIRGINIA accumulator anywhere in memory, and for - 8:30:1000am. 1330-1500 C Em8lm - eep up to date.
The Professional Computer Store The ccmputer Hardware Store, Inc. CDnVEFSiOT} from BCD to binary and vicever- B 3 30-11:00a.m 1330-1600 E 3 B-C ;;Zﬂm 17705, 1541]0 ]5[]70
2601 South State Street Albha:Mitto. Apblall 100 : 9:008:30am.  1400-1430 R Ja) B 9505 Send now - - -
Ann Arbor, Ml 48104 81p8 Frarlak?r: Stprlz:t :3-100 sa. Also included are square root, natural e i e 8 | 17790 ,
(313) 668-6806 Alexandria, VA 22314 logs and anti-logs, sine and cosine, hyperbol- 9:009:30am, 1400-1430 . B | 17840 (Surionly)
NEW JERSEY ggﬁa\%ﬁlv%% ic sine and cosine, arctangent, and base-10 ( ‘ 1400-1430 \i Hav Parw N. quea.": D | 45674120 |
Computer Mart of New Jersey logs. The package is available as object or L i) C 45 ' Mcintosh Laboratory Inc
Egt; gg:::}:g?puter People™ LJ,Erhgg;?r?gd%TesPlizTTDHeadquarters source code. The machine-language, object- o DUH ma e ::gg}igg E F 1?;?‘3 {:12:;2&:19:;; 3)730 Box 96 East Side Station
Iselin, NJ 08830 10991—124th Street code version, on Intel hex-format paper tape, . 9.00945am  1400-1445 R. Berlmlmemamﬁal B 21540 15125 R Binghamton, NY 13904
(201) 283-0600 Leuiitan, Alberta, Canada loads from address 1k. It is $10, complete _ 900:1000am.  1400-1500 V.of Indonesa . C 11789 Nine ‘
NEW YORK (403) 455-5298 with annotated source listing. Two source- E "ggg 1g ggamJ 14301500 R Finland - B 15200 - : |
Computer Mart of New York COLORADO code (mnemonic) versions are available G 1301500 olgi N g Add
omp ) , . = ‘ = . ress
(30th Street Entrance) 3664 South Acoma Street for $25 each. Version |, the commented ver- . 9a510:30am. 18451530 R.Ghana ¢ 21543 17870 ‘hashm mam,,,e, N City State Zip
New York, NY 10016 Englewood, CO 80110 sion, requires about 40k bytes if the whole . 10:0010:15a,m,  1500-1515 A, Japan C 9805 . "
(212) 686-7923 (303) 761-6232 program is resident in memory. Version I, . 10:0010:0am.  1500-1550 R.RSA B 21535, 11800 (Sat, Sun only) If you are in a hurry for your catalog please
with comments stripped, requires ‘about ~10:00-11 00am.  1500-1600 V. of Rev. Ethiopia ] 9815(heqaamchanges) send the coupon to McIntosh. For non-rush
Dealers: For information about how to have your store listed in THE MICROCOMPUTER MART, i ! :  10:00:11:00am 15001600 | . B 17840, 1775 (Sa, Sunle = service send the Reader Service Card to the
please contact: POPULAR ELECTRONICS, One Park Ave,, New York, N.Y. 10016 » (212) 725-3568. 15-20k bytes. Write: Burt Hashizume, Box ~ 10:00am:12:30 p.m. 1500-1730 e C il e Lt magazine.
447, Maynard, MA 01754. [ Im1500:30am 16751530 M.olfGreee. - B | 17830, 15345 1[7:"3 o CIRCLE NO. 35 ON FREE INFORMATION CARD
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