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BUILD FOR LESS THAN $10
a I 2 DIGITAL LOGIC PROBE

$1.25 AUG. 1980

6 audio test accessories to build The ultimate turntable pickup arm?
Tuning in worldwide SW stations Inside a VHS videotape recorder
Step-by-step TV IF alignment Build your own raceway videogame

BUILD THIS
ROBOT FOR UNDER $400
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Forget everything you Model 4001
know about pulse generators. Pulse Generator

You've just discovered $235-
our Model 4001 Ultravariable
Pulse Generator™—so much
more flexible and economical, it In addition to the four
dramatically simplifies all your flexible operating modes—Run,
digital designing and testing. Triggered, Gated, One-Shot—

It starts with a smarter the 4001 features pushbutton-
way to set pulse parameters: selected square-wave and
pulse width and pulse spacing complement output modes.
are each independently and Plus a variable-amplitude out-
continuously variable from 100 put, a fixed TTL output, a lead-
nanoseconds to one second ing sync pulse output and
over seven decade ranges. lots more.

Providing outputs from 0.5 Hz Now discover the sur-
to 5.0 MHz. prisingly low price: $235*

Smarter tools for testing and design.

70 Fulton Terr New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227 GLOBAL Ca” tO” free for deta”S
OTHER OFFICES San francisco (415) 421-8872, TWX 910-372-7992 4
Europe Phone Saffron-Walden 0799-21682 TLX 817477 - - -
Canada Len Finkler Ltd . Downsview, Ontano Durlng business hours

*Suggested U S resale Prices. specifications subject to change without notice © Capynght 1980 Global Speciaitres Corporation
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Extended
Lifespan

Model 310

LULRRRRANY

Advertisements were starting to appear
everywhere. JS&A had just introduced the
world’s first home electronic blood pressure
unit in a massive national advertising cam-
paign.

But something was strange. JS&A often
tests its products in its catalog first before they
are nationally advertised. If they sell well, we
then start a national magazine advertising
campaign. The blood pressure unit sold well in
our catalog, but for some strange reason, it
wasn't selling well in magazines.

SHOCKING DISCOVERY

And then we found the answer. A few
months earlier after our blood pressure unit
appeared in our catalog, our computer man-
ager (let us call him Ralph to protect his
identity) handed us a computer printout of the
catalog sales results.

Scanning the results, we discovered that the
blood pressure unit was the best-selling
product in our catalog—far exceeding every
other product by five times.

The results were so positive that we
immediately placed hundreds of thousands of
dollars in an advertising campaign launched in
early 1978.

Just as the advertisements were starting to
appear, Ralph walked into our president’s
office with some startiing news. “There's been
a mistake,” Ralph said. “The computer print-
out was wrong. The blood pressure unit is
actually our worst selling product but a com-
puter error gave us the wrong information.”

And so our president sat back and watched
JS&A advertisements appearing everywhere,
knowing full well that the campaign would cost
his company almost the price of a new
computer.

Then came the miracle. As if by plan, the
American Medical Association came out with

an advertising campaign urging consumers to
take their blood pressure regularly to combat
hypertension or high blood pressure. Ads
appeared everywhere.

The campaign revealed that there may be
as many as 25 million Americans who have
high blood pressure and don't know it. Simply
by taking their own blood pressure and dis-
covering hypertension early enough, Ameri-
cans could be saving their lives and reducing
the chances of heart attacks. Suddenly our
campaign started to sell blood pressure units
by the thousands.

AWARD RECEIVED

This year JS&A's president recewed the
Extended Lifespan award for “pioneering in
the distribution of home health electronic
devices” by the Committee for an Extended
Lifespan. In accepting the award, our presi-
dent made it very clear that the award was
earned as a result of a computer error and not
as a result of his brilliance.

This story is painfully true. And aithough it
may be a slight embarrassment to us, there is
one aspect that 1s not. JS&A was indeed the
company that pioneered the electronic blood
pressure units and has always selected the
very best units available to offer at the very
lowest prices possible.

NEWEST UNIT

Our newest unit shown above is another
example. The model 310 seils for only $69.95
plus $2.50 for postage and handling (lllinois
residents, please add 6% sales tax.) You sim-
ply wrap the velcro cuff around your arm (you
can even keep your shirt on) and infiate the
cuff. Both an audible tone and a visible red
light will indicate your systolic and diastolic
readings. The system is extremely accurate,
comes with a self-bleeding air valve and can
be stored in a convenient carrying case that

COMPUTER ERROR

JS&A was destined for failure
when we introduced our first

electronic blood pressure unit.
But then a miracle happened.

Model 410

comes with each unit.

The deluxe model 410 functions similar to
the first system except that the readings are
displayed in digits, and the unit also displays
your pulse reading. It sells for $139.95 plus
$2.50 per unit for postage, insurance and
handling. If for any reason you are not com-
pletely satisfied with either unit, you may
return it within 30 days for a prompt and
courteous refund including your $2.50 post-
age and handling. To order either unit, credit
caid buyers may call our toll-free number, or
you may send your check or money order to
the address below.

Both units use solid-state components,
come complete with instructions and a one-
year limited warranty, and should give you
years of trouble-free service. If service should
be required, we maintain a service-by-mail
center as close as your mailbox. JS&A is
America’s largest single source of space-age
products —further assurance that your modest
investment is well protected.

If you are concerned about your bliood
pressure or know somebody who is concerned
about monitoring his or hers, we recommend
JS&A's latest units.

Incidentally, Ralph left JS&A on his own
accord and bought a farm in another state.
There wera no hard feelings when he left. How
could there be? Order your blood pressure unit
at no obligation, today.

0 PRODUCTS
o THAT
o WTHINkKe

Dept. RA One JS&A Plaza
Ncrthbrook, IIl. 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
In Ilinois Call ............ (312) 564-7000

©JS&A Group, Inc.,1980
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Hand-held computerpoweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

B&K-PRECISION's new microcomputer
controlled Model 2845 is a major advance
indigital multimeter technology. At aprice
comparable to ordinary manually operated
units the 2845 brings microcomputer intel-
ligence to a handheld portable DMM
When applied to a circuit. its computer
selects the range providing maximum
resolution without the slow *“hunting™
action characteristic of many bench-type
autoranging DMM’s

The 2845 is certainly the most user
oriented hand-held DMM available
No other DMM can match its speed and
simplicity of operation. With tilt stand,
large display and optional AC power
adapter, it becomes a remarkable inex-
pensive bench DMM.

® Microcomputer autoranging speeds
operation and stabilizes readings

® Auto-skip program for best resolution in
least time

o Easiest. fastest-to-use DMM available

® 0.1% basic DC accuracy

® 3l digit, 0.5" LCD display

¢ Continuity test “beeper™

® Range-lock. holds selected range

® Measures AC/DC voliage: AC/DC current:

reststance

¢ Meets tough U.L. 1244
safety standards -

Available for immediate delivery
from your local distributor. For
additional information contact your
distributor or BRK-PRECISION,

o PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 » 312/889-9087

Intl. Sls., 6460 W. Cortland St.. Chicago, IL 60635
Canadian Sales; Atlas Electronics. Ontario

Model 2845 $175
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Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

AUGUST 1980 Vol. 51 No. 8

BUILD ON THE COVER
37 UNICORN-1 ROBOT . . } ,
Part 1. Complete with manipulator arms and mobile Fllnally. the i_onst'rucltlon article you_ve
base, you can build this robot for under $400. Various all been asking for: An 8-part series
levels of control and intelligence are described, including describing a full blown, fully mobile
an on-board computer. James A. Gupton, Jr. robot complete with manipulator arms.
42 RACEWAY VIDEOGAME Options include remote control opera-
After you build this video game, you can pretend to be t'_m' operation via exte_rnar computer
an Indy 500 race-car driver without ever leaving the via the remote-control link and an on-
comfort of your armchair. L. Steven Cheairs board computer. Suggestions are given
46 6 AUDIO TEST ACCESSORIES for adding senses such as sight and
Construction details for 6 easy-to-build accessories for feel The b_astc robot, minus the options,
the audio test bench. Useful for troubleshooting or can be built for under $400. Get started
checking the performance of your hi-fi system. Gary Stock buikding yours today. Complete details
54 $10 LOGIC PROBE start on page 37.
A necessary instrument for troubleshooting digital
circuitry. Fred Blechman
TECHNOLOGY 4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch
16 SATELLITE TV NEWS -
The latest happenings in an exciting new
industry. Gary H. Arlen
49 PICTORIAL GUIDE TO VHS THREADING
A look at the threading mechanism inside the VHS
videotape recorder. Forest Beit
66 HOBBY CORNER
A quick and easy way to make one-of-a-kind printed
circuit boards. Earl 'Doc” Savage, K4SDS
VIDEO 62 STEP-BY-STEP TV IF ALIGNMENT _ A QUICK AND EASY way to make one-of-a-kind
How to align the video-IF stages of a TV receiver. printed circuit boards. The detaiis start on page 66.
Jack Darr
74 SERVICE CLINIC T
Hints for catching the touchy intermittent. Jack Darr
75 SERVICE QUESTIONS n 3
R-E’s Service Editor solves technicians’ problems. =
AUDIO 56 SERVO-CONTROLLED PICK-UP ARM :
New JVC turntable includes a unique pick-up arm that *
electronically adjusts the damping characteristics to
match virtually any cartridge. Len Feldman *
RADIO 59 TUNING IN WORLDWIDE SW STATIONS *‘*" "::"
The RF.spectrum is chock full of interesting communi-
cations. including INTERPOL, the Strategic Arr Com- RACEWAY VIDEO GAME you can bulid lets you
mand, NORAD, even spies. Here's a look at what's pretend to be a Indy 500 race-car driver without
out there and how to tune them in. Robert Grove ever leaving the comfort of your armchair. Con-
70 COMMUNICATIONS CORNER struction detalls start on page 42.
A took at a remote-controlled coax switch for switching
i Radio-Electronics, (ISSN 0033-7862) Published monthl
bands easily. Herb Friedman by Gemsaac’k Publls:ahons. Inc . 200 Park Alkvenue Soulhy
New York. P;Y 1000::) Pgomé 212-277';(’5_'408 Con"ollet;i
Circulation Post: aid at Concord. ne-year sub-
EQUIPMENT 26 Leader LSG-16 RF Signal Generator séru;non rate al.?gA and US possessions, $1300.
REPORTS e a0 Borspac Pobications e A1 g
X 1 T, b rnsback Publications. Inc rnghts
32 MFJ Enterprises LSP-520BX Speech Processor 'esem% ane&; A
) Ll 3edu e rator Subscription Service: Mail all_subscription orders.
changes, correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
DEPARTMENTS 94 Advertising Index 22 Letters Subscription Service. Box 2520, Boulder. CO 80322
A stamped selt-addressed envelope must accompany
14 Advertising Sales Offices 78 Market Center allssubrr:mted manu'scrnp(s and/or artwork or photo-
raphs it their return is desired should they be rejected.
(RgEditorhl 69 New Products 319 dlscilanm Ia'ny Y:SD(I)sl’\Slbllmy tor the loss or damage of
95 Free Information Card 6 What's News manuscnpts and/or artwark or photographs while in

cur possession or otherwise

As a service to readers, Radio-Electronics p i ing to thy p logical de P
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from pians or information ish {

plans or infor

bil d in this
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What’s new in color: The 1981 color-TV lines will em-
phasize random-access digital keypad tuning heavily, in
both manual and remote models, with remote control
getting greater stress, comb filters spreading to more
brands, and audio output jacks appearing in an increas-
ing number of models.

The popularity of cable TV is reflected in the new sets,
too. Almost all brands now make it possible to tune at
least the special midband cable channels, while Zenith
and Quasar feature ''105-channel’’ keypad tuners that
can get both midband and superband cable channels.
The comb filter, initiated by Magnavox in 1978, now is
featured in a substantial number of models by RCA,
Zenith, and Quasar, as well as Magnavox. The circuit,
which uses a glass delay line in most brands, increases
apparent resolution from about 260 to 330 lines and elimin-
ates '‘cross-color’” effects such as crawling dots and
color patterns in black-and-white details. RCA uses a
special IC which also incorporates horizontal and vertical
peaking, instead of using discrete circuitry with a delay
line. In addition to keypad tuning, some brands—ex-
emplified by RCA and Zenith—add programmed channel-
scan controls which automatically tune preselected
channels in sequence.

Last year's rush to add high-fidelity audio amplifiers
and speakers seems to have been moderated in many
cases, presumably because consumers showed little
willingness to pay for the good sound. However, an in-
creasing number of sets now give viewers the options of
plugging in their own hi-fi amplifiers, through built-in
audio-output jacks. The only new sound gimmick for
1981 is Sony’s Matrix Sound in its top-of-the-line 26-inch
console, which uses twin hi-fi amplifiers and a bucket-
brigade delay device to simulate stereo.

Some notable new one-of-a-kind color TV sets and gad-
gets: 1. Zenith's Space Phone, featured on one 19-inch
and several 25-inch remote sets, uses the TV set as a
telephone amplifier. Plugged into a telephone jack, the
set’s audio system sounds a buzz when the telephone is
ringing. Touching a button on the wireless remote unit
shuts off the TV sound and brings in the telephone cal-
ler's voice over the speaker. A microphone built into the
set lets viewers carry on a phone conversation without
leaving their seats. 2. RCA’'s 19-inch set does double
duty as a TV monitor, containing 11 inputs and outputs,
including two sets of audio and video inputs for monitor-
ing two VCR's, video games, disc players or other de-
vices. The outputs serve to permit recording from the
set's tuner or the simultaneous display of tape or disc
output on several sets. 3. Sony's 3.7-inch AC/DC color
set, weighing only seven pounds, can serve as a VCR
monitor also, having input and output jacks.

Videodisc update: RCA has finally demonstrated the pro-
duction prototype of its SelectaVision videodisc player,
scheduled to be in national distribution early next year.
The compact unit weighs about 22 pounds and contains
a feature not displayed on previous experimental models—
visual search. That is a pushbutton-activated system that
scans the disc at about 10 times normal speed in either
forward or reverse, while a high-quality picture is dis-

played on the screen, for location of any segment of the
disc. The player has five pushbuttons—forward and re-
verse visual search, forward and reverse rapid access,
and pause. The rapid-access feature lets the user find a
segment of the disc by observing the elapsed-time LED.
The only additional control is a load-play-unload lever.
RCA reiterated that its discs would play for one hour per
side, have monaural sound at the start, backed by an
initial catalog of 150 titles, with new releases monthly.

Meanwhile, Sony announced that it was entering pro-
duction of optical videodisc players and discs compatible
with the Philips-MCA laser-reflective approach. However,
it will concentrate on the industrial-institutional market
and says it is uncommitted on which system to back for
the consumer market—if any.

Cable progress: The sky seems to be the limit for mush-
rooming cable TV. At the recent National Cable TV As-
sociation convention, cable operators heard progress
reports on new technology in their future. Pioneer Elec-
tronics demonstrated a developmental alphanumeric
two-way home terminal, to be available in 1981, designed
to include video channel selection, two-way viewdata
access to information banks, home security, electronic
transfer of funds, and electronic mail. An earlier Pioneer-
made device, to be used in Qube cable systems in Cin-
cinnati and Pittsburgh, can tune 110 channels by remote
control and let the viewer tune in a virtually infinite num-
ber of “‘pay-per-view'’ channels. Many cable-equipment
manufacturers showed 400-MHz systems, permitting
carriage of 56 channels (or 112 or 168 channels with
multiple cables.) Cox Cable announced a test of banking
via cable this year in two of its locations. Subscribers will
be able to charge purchases made via cable directly to
their bank accounts.

Cable and VCR: Videocassette recorders and cable TV
sometimes don’t mix so well. Because a VCR can't tune
to the special frequencies used by many cable systems
for additional programs, a VCR-owning cable subscriber
normally has the choice of either taping only the channel
he watches (if he wants to tape a special cable channel)
or taping only the standard numbered channels unat-
tended. Various switching arrangements have been de-
signed to get around that problem; another solution is to
rent a second cable box for the VCR.

A new solution has recently been offered for the prob-
lem. Vidcor, of New York, is now marketing a small at-
tachment that converts all special cable channels to
standard UHF channels. That little converter, installed
ahead of the VCR, permits the tuning of special cable
channels on the UHF band of the recorder. It also will
permit remote-controlled TV sets to be tuned to cable
channels directly from the wireless remote unit. Inci-
dentally, the converter is very similar to those used by
Magnavox and others in their new-model sets for remote
tuning of special cable channels. A similar unit is also
available from Etco Electronics, North Country Shopping
Center, Route No. 9, Plattsburgh, NY 12901.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



Facts from Fluke on low-cost DMM’s

Conductance:

Whatitis,and whatit can do for you.

We've often referred to
conductance as the “missing function”
in DMM’s — the capability so many of
you have wanted in a DMM but
couldn’t find until we introduced the
8020A Analyst.

Since its introduction, the Fluke
8020A has become the world’s
best-selling DMM. And four more
low-cost models with conductance
ranges have been added to our line. But
you’ll still find this function only on
Fluke DMM’s.

Simply stated, conductance lets
you make resistance measurements
far beyond the capacity of ordinary
multimeters. Until the 8020A, there
was no way to make fast, accurate
readings from 20 M{2 to 10,000 M
ranges typically plagued by noise

pickup. Yet, measurements at these
levels are vital in verifying resistance
values in high-voltage dividers, cables
and insulators.

With conductance, the inverse of
ohms, which is expressed in Siemens
Fluke DMM’s can measure extreme
resistances. Simple conversion of
direct-reading conductance values,
then, yields resistance measurements

to 10,000 M€ (and
100,000 MQ with
the 8050A)
without

H020A
Multimeter

special shielding and using standard
test leads.

Here the 8020A is being used to
check leakage in a teflon pcb. With a
basic dr accuracy of 0.1% and an
exclusive two-year warranty, this
seven-function handheld DMM has
made hundreds of new troubleshooting
techniques such as this possible, and
more are being discovered every day.

For more details, call toll free
800-423-0361; use the coupon below;
or contact your Fluke stocking
distribu tor, sales office or
representative.

IFLUKE]

IN THE ULS. AND NON
EUROPEAN COUNTRIES

John Fluke Mfg. Co.. Inc Fluke (Holland} B.V
P.O. Box ¢ 210 MS=2B PO. Box 5053. 5004 EB
Mountlake Terrace. WA 98043  Tilburg. The Netherlands
(206) 774-2381 36 3
Telex: 152652 Telex: 52237
[ Please send 8020A specifications.
[ Please send all the facts on Fluke
low-cost DMM?’s, including the
conductance application note.
] Please have a salesman call.

IN EUROPE

Name

Title Mail Stop
Company

Address

City State Zip
Telephone ( Ext.

For litersture circle no. 27 RE 8/80
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whats news

Microprocessors oversee
“Shining House of Dreams”

The Ahwatukee (‘‘Shining House of
Dreams™ in the Crow language) House was
built by Motorola engineers near Phoenix,
AZ, to demonstrate microprocessor appli-
cations in a home environment. Computers
provide up to 100% automatic control of
various operations, always over-ridable in
such a way that the homeowner always
teels in absolute control of ail operations.

Lights, for example, are turned on and
off by ordinary wall switches. But the
switches are not connected to the lamps—
they instruct a computer. Thus the home-
owner can program given areas to light up
automatically at given times or light levels,
or even—with the help of the intrusion
detector—when someone enters the
room.

Environmental control is automatic.
Once programmed by the homeowner, var-
ious areas are heated or cooled to maintain
a desired temperature. The computer se-
lects the cheapest way—opening or clos-
ing windows or turning on heaters or cool-
ers—to adjust the temperature, thus sav-
ing energy costs.

Intrusion controls (motion detectors) and
smoke detectors protect against burglary
and fire by alerting the homeowner and
sounding alarms or turning on lights. Even
the conventional door key and lock is
superseded by a pad resembling a calcula-
tor keyboard beside the door. When the
person outside punches the proper code
word, the door opens. The code can be lim-
ited to work at certain times only, or on
certain days—to allow maintenance per-
sonnel to enter, for example.

The homeowner will control the comput-
er with a keyboard that works with an ordi-
nary TV set as a display. Besides control,
he can use the system for information stor-
age and display, entering—for example—
tax information, savings account data and
other material, to be called up when

wanted, or displayed at a given data and
time. A daily calendar, with reminders of
events for the day, may be displayed.

The present features of the microproces-
sor home are only a beginning, and others,
depending on the homeowner’s imagina-
tion and—in some cases—on the develop-
ment of new hardware, are bound to be
added.

Stereo AM broadcasting approved
by FCC

On April 10th of this year, the FCC,
approved a stereo AM broadcast system.
The system presented by the Magnavox
Consumer Electronics Co. got the nod over
three other competitors. It willi be compati-
ble with ordinary AM—that is, present
broadcast receivers will pick up the stereo
program as a monaural signal, much as a
monaural FM receiver can receive an FM
stereo program. Special receivers will of
course be needed to receive the stereo AM
as stereo.

AM stereo will have an advantage in that
its range will be greater than that of FM,
which is confined to a distance of a few
miles from the transmitter. On the other
hand, the narrower bandwidth of an AM
channel will not permit as high-quality
reception as the wide band of FM.

RCA sees SelectaVision
highly popular in Europe

The mass market for the SelectaVision
Video Disc system is at least as great in
Europe as it is in the United States, RCA's
Executive Vice President Herbert S.
Schlosser told the recent Fourth Interna-
tional Video Disc and Videogram Confer-
ence in London.

SelectaVision is a capacitance system
with a grooved disc played with a diamond
stylus. The disc revolves at 450 rpm and
has up to an hour of programming on each
side. It can be attached to any color or
black-and-white receiver.

B
RS

DESIGNED TO FIT its mountain and desert surroundings, the House of Dreams’ unique features

include solar collectors for heat and hot water supply and high earth banking against both heat and
cold. (The Ahwatukee House has other non-electronic unique teatures. For example, there is not a

square room in the house.)

Europeans, Mr. Schlosser pointed out,
are much more limited in their opportuni-
ties to receive off-the-air TV than are Amer-
icans. About half the households in the
United States can receive at least nine sta-
tions (and with cable, many more). Buta TV
viewer in London can pick up only three
channels. The same is true in Paris or Ham-
burg. And there is practically no weekday
programming in Engiand or France until
noon, while Germany has only limited
morning programming. The European,
therefore, has a greater need for a supple-
mental form of programming than his
American counterpart. With the video disc,
consumers can ‘‘choose the programs they
want, and play them when they want.

The SelectaVision system is expected to
reach the retail market early 1981, with
units going to dealers for demonstration in
December 1980. Retail price is expected to
be under $500.

Dan Noble dies at age 78

Dr. Daniel E. Noble, FM pioneer and early
leader in solid-state electronics technolo-
gy, died February 16 last. He was 78 years
old.

Dr. Noble was especiailly noted for his
work in two-way mobile FM radios, having
designed and put into operation the first
two-way FM system ever used by a State
police department, that of Connecticut.
Later joining Motorola (in 1940), he was
responsible for their commercial FM com-
munications-systems development. After
the war, he founded the Motorola research
laboratory in Phoenix, AZ. The lab became
the Semiconductor Products Division of
Motorola.

Dr. Nobte also had some distinction as
an artist. Among his paintings are the Janu-
ary and May covers of the |IEEE Spectrum
magazine.

Crystal Clear records now available
in dbx

Crystal Clear Records of San Francisco
and dbx Inc, of Newton, MA, have joined in
announcing plans to issue Crystai Clear
albums in the dbx Encoded Disc format.
The initial offering will include Volumes |
and Il of Sonic Fireworks (a coliection of
organ, brass and percussion music), New
Directions by Laurindo Almeida, and Taj
Mahal Live.

Each album, says the director of dbx's
Encoded Disc program, has been ex-
panded to include previously unreleased
selections by the artists featured.

The dbx encoding consists of compress-
ing all frequencies 50% in recording, thus
doubling the dynamic range of the record.
A dbx Decoder (which retails for $109)
expands the record output back to its origi-
nal volume for playback through stereo
equipment.

continued on page 13
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PHILIPS )
LEADER

Q-DATA PRECISION
Model 938

0.1%, 3%2-Digit, LCD DIGITAL
CAPACITANCE

METER

WIDE RANGING from 1999 pF full scale
(01 PF resolution) up to 1993 uF full scale, in
exght ranges . virtually every capacitance you'll
ever need 10 measure
 FAST AND EASY TO USE — Direct reading.
pushbution ranges. Just pug in and read
* EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

Stepn

HICKOK @& Hitachi
Non-Linear Systems

FLUKE) @
KEITHLEY

DORIC (i-DATA PRECISION /

\=

* TOUGH AND COMPACT — Built to take rough
usage without loss of calbration accuracy. Fits
and goes anywhere. takes very littie bench
space; aways handy for quick capacitance
checkout. matching, calbration, and tracking

* PORTABLE — Paimsized, ightwesght. operates
up 1o approximatety 200 hours on a singie V
akaline battery.

* EASY READING — big. clear, high-contrast
3v2-digit LCO display. a tull 0.5 high, readable
anywhere.

* VALUE PACKED — Outstanaing measurement
capabity and dependabity. Outperforms DC
time-constant meters, and even bradges costing
210 § times as much

* RELIABLE — warranteed for 2 tull years

FLUKE] DIGITAL MULTIMETERS

« Six functions « 3 digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Model 8022A: dc current * LCD display
The Troubleshooter ac current
resistance * Overload proteciion
diode test

$139

Model 8020A:
The Analyst

$179

Model 8024A:
The Investigator

NEW

« Seven functions

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[ 200mV, 2V, 20V, 200V, 1000V | 5% |
AC VOLTAGE
[ 200mV, 2V, 20V, 200V, 750V ] 1% ]
DC CURRENT
[ 2ma, 20ma, 200ma, 2000ma, 104 [ 2% |

AC CURRENT
[ 2ma, 20ma, 200ma, 2000ma, 104 |

3%

NEW
$99 '

New Portable Digital Capacitance Meter

-,
o Precision mooeL 820

* Measures capicitance
from O.1pF to { Farad

* Resolves to 0.1pF

* 10 ranges tor accuracy
and resolution

* 4 digit easy-to-read LED
display

* 0.5% accuracy

* Speciat lead insertion
jacks or banana jacks

* Fuse protected

RESISTANCE
[ 2009, 2kQ, 20kQ, 200kQ, 20MQ

5%

>

+ Uses either rechargeable
or disposable batteries

dcivoltage Call For Dur Price * Overrange indication
ac voltage
dc current
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* 0.1% basic dc accuracy resistance g?n;t‘e‘-;![gele*uon V-302 30 MHz Dual Trace
« LCD display diode test © V-550B 50 MHz Dual Trace,
conductance (1/R) ¢ 3%2-digit resolution Dual Time Base
« Overload protection logic level and « 0.1% basic dc accuracy
- Free case continuity detect
2 Two year parts temperature (K-type * LCD display Call For
and labor warranty thermocouple) * Overload protection Sg?cialolfr;tro
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New from NRI!

25”color TV that tunes -

by computer, programs 3

an entire evemngs o lew
entertainment. '_\,.. 2

Just part of NRI's training in
servicing TV, stereo systems, video
tape and disc players, car
and portable radios.
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Only NRI home training prepares
you so thoroughly for the next great
leap forward in TV and audio... digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro-
gramming is appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only home study school
to give you the actual “hands-on” train-
ing vou need to handle servicing prob-
lems on tomorrcw's electronic equip-
ment. Because only NRI includes this
designed-for-learning, 25" diagonal
color TV with electronic tuning, built-in
digital clock, and computer program-
mer as part of your training. With this
advanced feature, you can pre-program
an entire evening's entertainment...
even key lock it in to control children’s
viewing.

As you assemble it, you learn
how digital tuning systems work, how
to adjust and service them. You work
with the same advanced features
used in the new programmable
TV's and video tape record-
ers. It's exclusive NRI

training that keeps you
WA up with the leading
edge of technology.

Exclusive
Designed-for-
learning
Concept
The color

TV you build
as part of NRI's
Master Course
looks, operates,
and performs like
the very finest com-
mercial sets. But
behind that pretty
picture is a unique
designed-for-
learning chassis. ..

the only such unit in the world.
Rather than retrofit lessons to a hobby
kit or an already-built commercial
set, NRI instructor/engineers have de-
signed this television so each step of
construction is a learning experience.
As you build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you would in actual
practice. And you end up with a mag-
nificent, big-picture TV with advanced
features. One you can sell or use in
your home.

Also Build Stereo,
Test Instruments
That's just a start. You dem-

onstrate basic principles and circuits
on the unique NRI Discovery Lab® then
apply them as you assemble a fine
AM/FM stereo receiver, complete with
speakers. You also get practical experi-
ence as you build your own test instru-
ments, including a 5 triggered sweep
oscilloscope, CMOS digital frequency
counter, color bar generator, and transis-
torized volt-ohm meter. Use them for
learning, use them for earning as a
full- or part-time TV, audio, and video
systems technician.

Complete, Effective Training
Includes Video Systems
Using NRI's exclusive methods,

you learn far more than TV servicing.
You'll be prepared to work with stereo
systems, car radios, record and tape
players, transistor radios, short-wave re-
ceivers, PA systems, musical instrument
amplifiers, electronic TV games, even
video tape recorders and tape or disc

video players. Your training covers just
about every kind of electronic enter-
tainment equipment available now or
in the near future.

And because NRI has unmatched
experience gained in over 60 years and a
million students worth of training, your
course is designed for ease of learning
and practical utility. You need no pre-
vious experience of any kind. Starting
with the basics, exclusive “bite-size” les-
sons cover subjects thoroughly, clearly,
and concisely. “Hands-on” experiments
reinforce theory for better comprehen-
sion and retention. And your personal
MRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Send for Free
Detailed Catalog...

No Salesman Will Call

Get all the facts on this exciting
course and its potential for you by mail-
ing the postage-paid card today. Our free
100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec-
tronics courses. You'll also find out
about NRI's new Computer Technology
Course that includes
your personal

microcomputer. Or Complete Com-
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

NRI Schools
McGraw-Hill Continuing
Education Center

3939 Wisconsin Ave.
Washington, D.C. 20016
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NEW WIRE-WRAPPING TOOL DOES ALL
The new WSU-30M “Hobby Wrap” tool performs the complete wire-wrapping WSU- 3OM
function. First, the tool wraps 30 AWG(0,26mm) wireonto standard 025 inch

(0.8mm) square DIP Socket Posts. In addition, the <00l also unwrapsand,
finally, it strips 30 AWQ wire nick-free.
WSU-30M makes a “modified” style of wrap, in which app-oximately 14 turns
ofinsulated wire are wrapped inaddition to the bare wire for purposes ofadded
mechanical stability. Designed for the seriousamateur, the WSU-30M features
compact,all metal construction for years of dependable service.
This unique tool is remarkable value performing theg work of three separate
tools at a fraction of the cost.

WIRE WRAPPING-3TRIPPING-UNWRAPPING TOOL
The compact, inexpensive WSU-30 “Hobby Wrap" Tool does the job of three

WSU_ 3 tools ata fraction of their comparable prices. The tool wraps, unwraps, and
even strips wire thanks to a unique built-in stripping blade. Designed for use

* with 30 AWG(0,25mm) wire on standard .025 inch(0,6mm) DIP Socket Posts.
6 ® 95 Takes minutes to learn to use; makes perfect connections in seconds without

solder.

OK Machine & Tool Corporation
3458 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R12) 994-6600 Telex 125091

*Minimum billings $256.00, add shipping charge $2.00
New York State residents add applicable tax
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continued from page 6

Radios will be optional on
American Volkswagen cars
Volkswagen of American (VWOA) has
changed its policy of supplying radios as
standard equipment on more than 80% of
the cars sold by it in the United States,
reports the Custom Automotive Sound As-
sociation, which sponsored an antitrust suit
against Volkswagen some months ago.
With the announcement of Volkswagen's
new policy, the suit has been dropped.
Radios may still be offered as standard
equipment on the Volkswagen Sirocco, the
Camper/Combi, Cabriolet, Jetta, and on
the Audi 5000’s and the 5000 Turbo. On
other models, radios, and related sound
equipment will be offered to the dealers as
options.

Sony Corp of America
cleared in antitrust case

A jury in the Federal District Court, Prov-
idence, RI, not only cleared Sony of anti-
trust charges leveled against it by a former
distributor, but assessed damages against
the complainant.

Lavine Distributors, Inc., of Providence,
claimed that it had been illegally termi-
nated in 1976, and that Sony had engaged
in an illegal combination and conspiracy to
maintain resale prices of Sony brand prod-
ucts. They sought $4.1 million in damages.

The 6-member jury found in Sony’s fa-
vor, and further determined that Lavine
had engaged in a warranty fraud scheme.
They awarded Sony $21,000 on its counter-
claim.

New programmable pacemaker
adapts to patient changes

A new family of computerized, program-
mable heart pacemakers was introduced at
the 29th annual scientific session of the
American College of Cardiology by Med-
tronic, Inc., Minneapolis manufacturer of
heart pacemakers and related equipment.

The new pacemaker, Spectrax, is not
only extremely small and light (10 mm
thick, weight 45 grams) but contains a
computer chip that permits a physician to
change the instrument’s functions to meet
changing medical conditions throughout a
patient’s lifetime. In the past, that required
another operation and installation of a new
and different pacemaker.

An external programmer generates a
burst of radio-frequency energy that can
tell the implanted pacemaker to change the
patient’s heart rate, the strength or length
of the electrical stimulus, and a variety of
other vital pacemaker functions. The chip
inside the pacemaker that makes those
changes carries codes and information that
can cause the instrument to perform al-
most a million different combinations of
functions. Yet the tiny size of the chip and
its supporting electronics combines with
the small, lithium-iodide batteries to make

the Spectrax one of the smallest pacemak-
ers available. The life expectancy of the
lithium-iodide batteries is 8 to 10 years.

THE MEDTRCNIC PACEMAKER programmer
and two of the small Spectrax-SX pacemakers

Many adults have experienced changed
conditions that demanded surgical removal
of their pacemakers and replacement with
ones matched to the new conditions. But
children who need a pacemaker will find
the programmable instrument particularly
valuable. A young child’s heartbeat is fast-
er than that of an adult, and slows down as
the child grows. In the past, children have
required repeated operations to install new
pacemakers. The new instrument is easily
adjusted to the decreasing rate through
childhood and adolescence—in fact is sold
with a lifetime guarantee. (If a new implant
is required, the pacemaker is supplied free
of charge.)

Medtronics hopes to maintain that guar-
antee through design elements that have
been proved in previous pacemaker mod-
els, the long-life power cells, simplified
mechanical design, and laser welding of the
outer metal covering.

Two-way cable television to affect
U.S. policies?

Experiments with audience talk-back ca-
ble-TV shows indicates that government
agencies may be very receptive to opinions
voiced (or rather voted) by viewers of a TV
show. A recent presentation by QUBE, the
Warner-Amex interactive cable system, at
Columbus, OH, featured Dr. Jere Goyan,
Commissioner of the Food and Drugs Ad-
ministration (FDA).

The point at issue was a controversy
between the FDA and the drug manufactur-
ers and pharmacists. The FDA proposes
that prescriptions be accompanied by a
slip or brochure giving information about

the drugs contained in it. Dr. Goyan held
that in view of the widespread and increas-
ing use of prescription drugs, information
about “possible side-effects or long-term
hazards, and precautions about taking the
drug” is vital. He pointed out that in 1979
tranquilizer misuse alone caused 1,500
deaths.

The manufactyrers and pharmacists hold
that supplying such information would in-
crease the cost of a prescription 30 cents.
The FDA sets the increase at 6 cents.

At the end of the show, viewers were
asked if they would be willing to pay 30
cents more for the information. The "‘yes”
votes were 69% via QUBE; 31% said “no.”
The second question, put to those who had
voted ‘‘no’’ on the first, was: “Would you
be willing to pay 10 cents (the FDA's maxi-
mum estimate) per prescription? Again the
answers were 69% ‘‘yes," 31% *‘no.”

At the end of the polling, Dr. Goyan
stated that the FDA would “weigh careful-
ly"* the subscriber responses, and reported
that after a similar show in 1979—on food
labelling—the FDA Had put forward a plan
“to accomplish most of the things QUBE
viewers had requested,” especially in the
area of including more percentages of con-
tents and more nutrition information on
food labels.

TV sales down, VTR’s up in 1980’s
first quarter

Sales to retailers of color TV's were
2,297,056 receivers in the first 13 weeks of
1980, down 2.7% from the 2,360,170 units
sold in the first quarter of 1979, the EIA
reports. Black-and-white TV sales in the
first quarter of 1980 were 1,272,703 units, a
decrease of 11% from the 1,429,872 sold in
the same period last year.

Videotape recorder sales in the first
quarter of 1980 were 158,124 units, up
59.2% over the 99,346 units sold during the
same period in 1979. Much or all of the
increase, of course, may be due to the
greater availability of videotape recorders
this year.

Electronic telephone book planned
tor French phones

The French Department of Posts, Tele-
communications and Telegraphs (P.T.T.)
expects to try an experimental electronic
telephone book by the end of 1981. About
a quarter of a million subscribers in Nor-
mandy will get a small-screen terminal with
a keyboard attached to their phones. Upon
tapping out the area code and the name of
the desired contact, the phone number will
appear on the screen. The small-screen
device may later provide restaurant infor-
mation and a wake-up service, and auto-
matically transfer telephone calls.

If the terminals can be produced for
about $100, it will be cheaper than replac-
ing telephone books regularly. R-E
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Cable TV & Ma Bell
When will we ever learn

Human beings are supposed to be able to learn from their mis-
takes ... but sometimes it sure seems as if we don’t. Cable television
and the Telephone Company form a case in point.

Effective June 7, 1980 it became legal in New York State for Ma Bell
customers to connect their own extensions, do their own wiring, etc.
In other words, the phone company brings its line into the house and
the customer can then do the rest. This has happened only after many
years of dispute, argument, court battles, and payment of millions of
dollars to Ma Bell by customers who could have taken advantage of a
less costly alternative. By the way, guess who paid for Ma Bell's legal
costs in trying to prevent customer control.

Finally we have learned that it is less costly for telephone users, you
and me, (and believe it or not, Ma Bell as well) to permit us to buy and
hook up our own phones. We even have the option of buying our
phone from Ma Bell.

We are told that cable television is different. Here the cable com-
pany must come in and hook up the set. It must provide the wiring,
the adapters, the converters and all the rest of the required equip-
ment. Here you must pay for each extension each month, and you
cannot buy your own equipment.

How long does it take to learn a lesson? Why is it so hard to do it
right from the beginning? There are 15 million families in the United
States already signed up for cable TV, and that number grows every
day.

Why can't we, right now, in the early days, decide to do it the way
Ma Bell learned? Let the cable company provide only the cable. Since
the FCC requires it, let the cable company terminate that line and
hook up the first set. But qualified people should then be permitted to
do the additional hookups. That means local TV service technicians,
and other readers of Radio-Electronics. It is already law in one state,
Rhode Island. It works in Canada. It should be a national law now. The
equipment needed should have a purchase option attached to it just
like the one the phone company provides.

Cable companies are going to give us many reasons why it won't
work. If | had $225 million dollars a month at stake, | could find a
bunch of reasons why it couldn’'t work, too ($225 million is the esti-
mated monthly billing of cable-TV companies in the U.S.—and that’'s
a very conservative estimate). But let's think of the public good for
once, and early enough to do the public some good.

If you agree I'd like to receive your comments and recommend that
you pass them on to your legislator. If you disagree, let me know too.
We'd like to present your viewpoint to our readers. Discussion now
might save a lot of dollars tomorrow.

2277 Yo
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satellite tv news

A summer-full of sports and politics

This summer’s agenda of satellite-transmitted programming
will be heavily augmented by a variety of new offerings—start-
ing with a hefty dose of political coverage. Every major news
organization will be in Detroit to cover the Republican conven-
tion; and what with the commercial TV networks, independent
news gatherers, and local stations beaming reports via satellite
we're likely to have non-stop coverage of the floor proceedings.
The Democratic convention in New York may offer slimmer
pickings, since the TV network coverage will be carried via cable
locally within Manhattan to the networks operations centers.

In the sports area, there will be more baseball broadcasts via
satellite, including a new Thursday-night series transmitted via
RCA Satcom I Transponder 9 by UA-Columbia Satellite Ser-
vices. And ESPN is stepping up its sports coverage by moving
into ever-more-arcane areas; one of ESPN’s latest contracts is
with the United States Table Tennis Association. During the
coming year, the all-sports channel (on Satcom I Transponder
7) will carry at least 52 table-tennis events of 90 minutes each.
Meanwhile, the familiar sources of satellite programming are
also beefing up their offerings. Showtime has expanded its offer-
ings to 14 hours per day, signing on at 1:30 p.m. on most
afternoons. The company has committed $14 million to new
programming, so you'll be sceing a lot more made-for-pay TV
shows on the Showtime transponders as well as on Home Box
Office.

Second cable TV network now operating

The second cable TV network—a collection of about 15 pro-
gram services aboard 11 transponders on Comstar D2—is now
beaming its variety of shows, supplementing the primary cable
network that is carried via RCA’s Satcom 1. Although there was
the possibility of some minor rearrangements in transponder
assignments aboard Comstar D2 (that is parked in orbit at 95°
west longitude), here’s the basic line-up with “V™ standing for
vertical polarization and “H for horizontal polarization: 5V
ESPN; 6V Rainbow Communications (for Prime Time Net-
work, a program service designed for older Americans); 7V
Satellite Program Network and other services; 8V Showtime,
9V and 9H Home Box Office (possibly for several new services
HBO and its cousins in the Time Inc. family have planned); 10V
Satellite Communications Network; \OH Spanish Internation-
al Network (for its GalaVision Spanish-language pay TV chan-
nel); 11H Warner Amex Satellite Entertainment; 12V United
Video (for Times Mirror Cable’s programming to various cable
TV systems); 12H National Christian Network.

Although there was originally a great deal of skepticism about
the success of the second cable network, a number of recent
developments seem to assure that it will be a success. The pres-
ence of such major program suppliers, and Warner-Amex Satel-
lite Entertainment and HBO, will mean strong programming on
the bird. In addition, a consortium of programmers who are
putting their shows on Comstar D2 have banded together to buy
earth stations that will be given away free to the nation’s largest
cable-TV systems. That will assure an audience for cable-TV
systems that might otherwise have waited to install a second
dish.

Getty-ing ready for Premier’s premiere

If Getty Oil Company and four major Hollywood studios
have their way, yet another all-movie pay TV service will be

traveling via satellite soon after January 1. Getcom, a communi-
cations subsidiary of the giant oil company, and Columbia Pic-
tures, Paramount Pictures, 20th Century-Fox, and Universal
Studios have proposed to launch a new pay-TV service called
Premiere that will show new movies before the films are
released to Home Box Office or other pay-TV services. Some
complicated arrangements are involved in the preliminary plans,
including the use of Transponder 21 (the SPN transponder) on
Satcom | for the West Coast feeds and use of Comstar D2
Transponder S5V for the East Coast prime-time cvening trans-
missions. (The Comstar transponder was originally intended for
ESPN, the all-sports network that, coincidentally, is 85% owned
by Getty Oil; ESPN has another transponder aboard Satcom
1)

Complete plans for Premiere will be released later this year;
and it could face a rocky legal road—since many of the current
pay-TV companics have threatened to file an antitrust suit
against the studios for alleged monopoly practices. Premiere will
probably carry about 150 movies per year.

Lights, camera, satellite

Filmmaker Francis Coppola (director of The Godfather,
Apocalypse Now and other hits) predicts “all films will be made
electronically within five years” and that studios and remote
locations will be linked via satellite to cut spiraling production
costs. The innovative director, who has just bought a Hollywood
lot with sound-stages and all production facilities, told a Los
Angeles reporter “there is no reason studios can’t be connected
by satellites, sharing images and sound around the world.”

Dependence on satellites will also include distribution to the-
aters to reduce print costs, Coppola predicted. He plans to ear-
mark 50% of his Zoetrope Studios’ profits for research and
development, with heavy emphasis being placed on new elec-
tronic technology.

Around the satellite circuit

Sears has dropped out of the plan for a partnership with
Comsat General to develop a direct-to-home satellite broadcast-
ing service. The original idea called for Sears to handle the
installation of small earth terminals that would be placed at
customers’ homes once the service started—which was presum-
ably several years away. Now Comsat is looking for another
partner in the venture, possibly one of the other large national
retail chains with a big TV service/instatlation department.

There'’s more teleconferencing aboard the various satellites—
mostly privatc meetings of industry associations and companies.
The idea is spurred by the continuing energy crisis and inflation,
which makes it very costly for companies to send executives
around the country for mectings. So, instead, company officials
meet at local sites and are interconnected via satellite hookups.
Among the most recent companies to get into the business is
Holiday Inns; they have established a subsidiary called HI-Net.
H1-Net actually coordinates the programming from Home Box
Office and other entertainment services that are beamed into
motels around the country newly equipped with rooftop anten-
nas. But during daytime hours, HI-Net is using the same trans-
ponder for private meetings between customers gathered at var-
ious Holiday Inns nationwide. Many other private organizations
and government agencies are also stepping up their use of satel-
lites for such teleconferences.

GARY H. ARLEN




If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I’'ve never
learned that way before. 'm not
sure it will work for me.

§ Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career choice. CIE can help
you to get started on that career.

You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although ‘‘big’’ does not
always mean ‘best;’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Step-by-step learning includes
“‘hands-on’’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

r----------

Cli

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we’ll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you’ve made all year.

“If you’re going to learn
electronics, you might as well
learn it right?’

John Cunningham
Senior Technical Director

Cleveland Institute
of Electronics, Inc.

I 1776 East 17th Street, Cleveland, Ohio 44114

Print Name

Accredited Member National Home Study Council

[J YES...I want to learn from the specialists in electronics—CIE. Send me my FREE
CIE school catalog plus my FREE package of home study information.

RE-93

Address

Apt.

City

State

Zip,

MAIL TODAY!

Age Phone (area code).
Check box for G.I. Bill bulletin on Educational Benefits: [] Veteran

[ Active Duty
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SYNTHESIZED FUNCTION
GENERATOR

There has been a price change on the PC
board offered in the article entitled “Build a
Synthesized Function Generator’ (See the
June and July 1980 issues.) The new prices
are as follows:

SFG-1 Complete Set $16.00

SFG-2 Plans only $1.50
GARY McCLELLAN
La Habra, Ca

0000000000PS!

It was gratifying to see Bob Cooper rec-
ommend the Motorola wideband amplifier
for a 70MHz IF strip in his article, “Back-
yard Satellite TV Receiver” (April 1980).
Unfortunately, the device title was quoted
as AWT-120; it should have read MWA-
120.

The MWA-120 is one of a family of nine
thin-film hybrid amplifiers in TO-39 pack-
ages. The MWA series have three frequen-
cy ranges: 0.1-400 MHz, 0.1-600 MHz, and
0.1-1.0 GHz. Each frequency range has
three types of single-stage Class-A amplifi-
ers biased at 10, 25 and 60 mA. The input

and output impedance is 50 Ohms and the

amplifiers are unconditionally stable.
Should your readers require a data sheet

of the MWA-120, or any other hybrid ampli-

fier in the series, they should call the

Motorola Literature Distribution Center at

(602) 994-6561.

ALAN WAGSTAFFE,

Motorola Semiconductor Group,

Phoenix, AZ

TRIGGERED OSCILLOSCOPE

| would like to call attention to an error in
figure 4 of the Triggered Oscilloscope (April
1980 issue.) A 10-uF capacitor (C306)
should be connected from the cathode
(bottom) of D303 to ground, with the posi-
tive end to the diode. Also the polarity mark
on C319 is reversed.

For your readers who would like to dupli-
cate the instrument, | can supply the four
boards etched and drilled, along with a
graticule for 3” CRT for $15.00 at the fol-
lowing address:

DANIEL METZGER
7741 Fir Drive
Toledo, OH 43612.

TELEPHONE SYSTEMS

Telephone-construction projects, such
as the music-on-hold telephone accessory,
and telephone convenience items like auto-
matic telephone dialers (both in the No-
vember 1979 issue) are becoming very
popular. Part 68 of the FCC Rules ad-
dresses ‘“‘network harm,” but fails to out-
line necessary terminal device ‘‘character-
istics.” The result is that most of those
devices will work in most circumstances—
but not universally.

A few suggestions are offered for the
authors and hobbyists. Telephone systems
vary. While most modern systems maintain
a constant battery potential, some older
systems reverse that polarity to the caller
during conversations. A diode bridge can
be added if needed. 1200 ohms will hold
the line in most cases, but that resistance
may be too high. A telephone is nominally
200 ohms (£ 50 percent or more). The hold
circuit should be slightly higher in resis-
tance than the telephone, so that it will
release when the telephone is lifted. A hold
value of 400 ohms gives much more assur-

continued on page 24
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Weller.

Soldering, desoldering, or both from the same
unit? Weller! WTCPN soldering station features
Weller “closzd loap” temperature control for

maximum zccuracy and efficiency. Choose from

18 tip patte-ns and 5 temperature ranges.

DS500 nower vacuum desoldering station
- works with 2xternal air system.
DS00 provides identical desoldering
parformance linked with temperature-
control ed soldering facility.
Whnich one is for you?

ooper TheToolmaker.

C BOKER' CRESCENT "LUFKIN NICHOLSON WELLER ' WISS ' XCELITE
CIRCLE 19 ON FREE INFORMATION CARD

R
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SYNTHESIZED FUNCTION
GENERATOR

There has been a price change on the PC
board offered in the article entitied “Build a
Synthesized Function Generator” (See the
June and July 1980 issues.) The new prices
are as follows:

SFG-1 Complete Set $16.00

SFG-2 Plans only $1.50
GARY McCLELLAN
La Habra, Ca

0000000000PS!

It was gratifying to see Bob Cooper rec-
ommend the Motorola wideband amplifier
for a 70MHz IF strip in his article, “‘Back-
yard Satellite TV Receiver” (April 1980).
Unfortunately, the device title was quoted
as AWT-120; it should have read MWA-
120.

The MWA-120 is one of a family of nine
thin-film hybrid amplifiers in TO-39 pack-
ages. The MWA series have three frequen-
cy ranges: 0.1-400 MHz, 0.1-600 MHz, and
0.1-1.0 GHz. Each frequency range has
three types of single-stage Class-A amplifi-
ers biased at 10, 25 and 60 mA. The input

and output impedance is 50 Ohms and the

amplifiers are unconditionally stable.
Should your readers require a data sheet

of the MWA-120, or any other hybrid ampli-

fier in the series, they should call the

Motorola Literature Distribution Center at

(602) 994-6561.

ALAN WAGSTAFFE,

Motorola Semiconductor Group,

Phoenix, AZ

TRIGGERED OSCILLOSCOPE

| would like to call attention to an error in
figure 4 of the Triggered Oscilloscope (April
1980 issue.) A 10-uF capacitor (C306)
should be connected from the cathode
(bottom) of D303 to ground, with the posi-
tive end to the diode. Also the polarity mark
on C319 is reversed.

For your readers who would like to dupli-
cate the instrument, | can supply the four
boards etched and drilled, along with a
graticule for 3” CRT for $15.00 at the fol-
lowing address:

DANIEL METZGER
7741 Fir Drive
Toledo, OH 43612.

TELEPHONE SYSTEMS

Telephone-construction projects, such
as the music-on-hold telephone accessory,
and telephone convenience items like auto-
matic telephone dialers (both in the No-
vember 1979 issue) are becoming very
popular. Part 68 of the FCC Rules ad-
dresses “network harm,” but fails to out-
line necessary terminal device ‘‘character-
istics.”” The result is that most of those
devices will work in most circumstances—
but not universally.

A few suggestions are offered for the
authors and hobbyists. Telephone systems
vary. While most modern systems maintain
a constant battery potential, some older
systems reverse that polarity to the caller
during conversations. A diode bridge can
be added if needed. 1200 ohms will hold
the line in most cases, but that resistance
may be too high. A telephone is nominally
200 ohms ( + 50 percent or more). The hold
circuit should be slightly higher in resis-
tance than the telephone, so that it will
release when the telephone is lifted. A hold
value of 400 ohms gives much more assur-
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For the Best and Latest in Computer Technology...

Look to Howard W. Sams & Co., Inc.

There's something for everyone—from those who want to discover what com-
puters are all about to those who are already utilizing computers and program-
ming. The fundamentals . . . programming . . . interfacing . . . logic—we are the
complete knowledge source for home, business, educational and professional

users.

The “Starters”

D How To Buy & Use
i Minicomputers and
Microcomputers
by Barden.
A single source to buying and using a
computer in your home or business to
handle recreational or practical tasks
from playing games to setting up a bur-
glgag alarm. 240 pages, No. 21351,
.95

—————

The Howard W. Sams Crash

Course in Microcomputers new

by Frenzel.
The first complete crash course in microcomputers for
everyone—from the average consumer to the Doctor of Sci-
ence. 264 pages, No. 21634, $14.95

Getting Acquainted With Microcomputers

by Frenzel.
Gives you a complete working knowledge of the microcom-
puter-organization, operation, and programming. 288 pages,
No. 21486, $8.95

Fundamentals of Digital Computers (2nd Ed.)

by Spencer, .
Unravels the mysteries of computers and programming. 320
pages, No. 21534, $9.95

D Introduction to Microcomputers for
the Ham Shack

by Helms.
Gives the radio amateur an opportunity to be in the forefront
of utilizing and developing techniques in “computercations.”
96 pages, No. 21681, $4.95

Prepub Offer—Save 10% {expires 3/31/80)

Microcomputer Primer,
new

(2nd Ed.)

by Waite and Pardee.
Completely revised and broadened to reflect the
latest advances in microprocessor technology from
the new 8-bit microprocessors to solderless bread-
boards. An excellent starting point for all those
interested in computers. Approximately 368 pages,
No. 21653, Prepub price—$10.75. Regular
Price—$11.95

The “Programmers”

How to Program Microcomputers
by Barden.

A popular, complete guide to assembly
language programming of the Intel
8080, Motorola MC6800, and MOS
Technology MCS 6502 Microprocessors.
256 pages, No. 21459, $8.95

BASIC Programming
Primer
by Waite and Pardee.
Covers everything from getting or-
ganized to writing a game program. 240
pages, No. 21586, $8.95
DBUG: An 8080 Interpretive Debugger m
by Titus and Titus. e

Covers program operation and how it's applied to program
development and testing. 112 pages, No. 21536, $4.95
6502 Software Design

by Scanlon. M,_ neu’

Tells how to program for the 6502 assembly language. Ap-
proximately 288 pages, No 21656, $9.95*

8080/8085 Software Design,
2 volumes M,_
by Titus.
Volume 1 gives you an introduction to assembly language
programming. 336 pages, No. 21541, $9.50—Volume 2 is a
unique, one-of-a-kind, computer science boox for the design
engineer. Written in Intel machine code. 352 pages, No.
21615, $9.95
Two-volume set No. 21659, $17.50

TEA: An 8080/8085 Co-Resident

Editor-Assembler
by Titus.

256 pages, No. 21628, $8.95

NEW
.

The “Computer Technology”
Leaders

Y At L]
A

| D The Z-80 Microcomputer
Handbook

by Barden.
Gives current and prospective users a
one-stop source to Z-80 technology—
hardware and software aspects and in-
strumentation problems. 304 pages, No.
21500, $8.95

D Using the 6800
Microprocessor

by Poe.
Acquaints you with the hardware and software of the “6800"
fun machine. 176 pages; No. 21512, $6.95

D Computer Graphics Primer
Shows how to create your own graphic affects—from de-

by Waite.
tailed drawings to moving figure animation. Approximately
184 pages, No. 21550, $12.95

Microcomputers for Business Applications

by Barden.
Explains the various types of microcomputers available,
points out pitfalls to avoid, and defines computer-related
terms, or “buzzwords” in easy-to-understand language. 256
pages, No. 21583, $8.95.

“Interfacing” Bookshelf

Microcomputer-Analog
D Converter Software & e
Hardware Interfacing
by Titus, Titus, Rony, and Larsen.
Concepts and techniques o* interfacing
digital computers to analog devices.
288 pages, No. 21540; $9.50

TRS-80 Interfacing neu'

2 by Titus.
| Lpa"" 192 pages; No. 21633; $8.95

Interfacing & Scientific Data

Communications Experiments

by Rony, Larsen, Titus & Titus.
160 pages, No. 21546, $5,95

Microcompater Interfacing With the

D 8255 PPI Chip neu’
by Goldsbrough.

224 pages, No. 21614, $8.95 e

1-80 Microprocessor Programming
D & Interfacing, 2 Volumes

by Nichols, N.chols & Rony.
800 pages. No. 21611, $21.95. e

Introductory Experiments in Digital u
D Electronics and 8080A Microcomputer e
Programming and Interfacing, 2 Volumes,
by Rony, Larsen, and Titus.
912 pages; No. 21552; $20.95

T

NEW

NEW

“Reference”
Library

D Computer Dictionary &
Handbook (3rd Ed.)

by Sippl and Sippl. neu’
The best and latest resource for anyone
involved in computers or computer ap-

plications. over 900 pages; No. 21632
$25.95

Computer Dictionary (3rd Edition)
by Sippl and Sippl.
Over 12,000 entries, 640 pages, No. 21652, $11.95°

“Logic” Cookbooks

D CMOS COOKBOOK

The well-known author, Don Lancaster
presents an information-packed guide
to this low-cost, fun-to-work with digi-
tal logic family. 416 pages, No. 21398,
$10.50

TTL Cookbook
by Lancaster.
336 pages, No. 21035, $9.50

The Cheap Video Cookbook
by Lancaster.
256 pages, No. 21524, $5.95

IC Op-Amp Cookbook
by Jung. 592 pages, No. 20969, $12.95

RTL Cookbook
by Lancaster. 240 pages, No. 20715, $6.50

D TV Typewriter Cookbook
9y Lancaster. 256 pages, No. 21313, $9.95

IC Converter Cookbook
Iy Jung. 576 pages, No. 21527, $13.95

* Tentative price

Look to Sams . . .
In the world of computers

ORDER FORM

HOWARD W. SAMS & CO., INC.
4300 WEST 62ND STREET. P.O. BOX 7092
INDIANAPOLIS, INDIANA 46206
(317) 298-5400

Indicate quantity in boxes above and complete ordering in-
formaticn below:

Sub Total

Add local sales tax where applicable
GRAND TOTAL
3 il ve (Shipping and Handling Charge will be added)
] Payment Enclosed (No Shipping Handling Charge)

(3 check (3 Money Order

3 Master Charge

3 Bank Americard/Visa

Exp. Date.

Account No.

Interbank No

(Master Charge Only)
Minimum Credit Card Purchase $10.00 AD 040
(3 Prease send free 1980 Computer Book Catalog.

Signature.
Name

Last Middle First >
Address, §
City. State lip. 17
e}
Prices subject to change without notice. All books available from local -
Sams Distrsoutor. Offer good in U'S only. 8
Note: Distributor, computer store and dealer inquines are welcome o
23




LETTERS

continued from page 22

ance of holding the telephone system than
1200 ohms. (I don’t know what effect the
lower resistance would have on the hold
circuit published.)

Upon reading the article, | made a simple
test. My telephone system measured 50
volts open circuit and 40 mA shortcir-

. cuited. That computes to 1250 ohms resis-
tance. With an additional 1250-ohm hold

circuit, the current would be about 20 mA.
There is no voltage polarity reversal. The
published circult should work in that case.

The telephone system generally supplies
50 volts through a resistive and inductive
network and through wires (resistance) into
the home. The R-L network is usually a
relay coil—often 400 ohms. The relay pull-
in current is generally 20 mA or greater.
The hold current may range from 10 mA to
near the pull-in current, depending on the
relay (or electronics) characteristics. A sim-
ple drop-out test can be made with a vari-
able resistance and an mA meter.

One final note: Sometimes modern ancil-
lary electronic devices are used in tele-
phone systems that have non-standard
characteristics. There is a high probability
that the music-on-hold would not work (as
published) with such ancillary devices.
NAME WITHHELD

ENERGY ALTERNATIVES

My experience has shown that govern-
ment bureaucrats and politicians are too
involved with their own problems to consid-
er suggestions and improvements that are
not funded or credited to a government
agency.

For several years now, | have researched
many ancient manuscripts and have con-
cluded that many secrets of energy have
been known for thousands of years.

Your editorial in the November 1979
issue made reference to the discovery of
chlorophyl as an additive in a solar cell by
the University of Tokyo’s Department of
Synthetic Chemistry. | suggest that a close
examination of the ATP (Adenosine Tri
Phosphate) molecule would reveal some
startling things, and, furthermore, since
chlorophyl increases the efficiency of the
solar cell by 30%, I'm convinced that the
addition of phosphate to the solar cell
would not only extend that efficiency 30 to
50% but also the length of its usefulness. In
other words, since the phosphate molecule

We just knocked down the last reasons for not going digital in a
multimeter. Fast continuity measurement. And price.

Beckman’s exclusive Insta-Ohms™ feature lets you do continuity checks is charged, it is kept in an unstable state
as fast as the analogs. And Beckman’s superior technology and experience long after the sun goes down.
let you own this beauty for such a reasonable price. Because the phosphate and sugar func-
Of course you get a lot more. Like 7 functions and 29 ranges including tion as a complementary energy generator
10 amp ac/dc current capability. 0.25% Vdc accuracy. In-circuit resistance and transporter, it is my serious conviction
measurements and diode/ transistor test function. Two years’ typical operation that phosphate and sugar are very neces-

sary as the electron collector in the solar
cell, but a sugar-phosphate battery may be
the answer to an efficient energy cell.

from a common 9-volt battery. In other words, all the features you want in
one hand-held unit of exceptional good looks and design.

With 1500 Vdc overload protection, 100% instrument burn-in, plus The ATP molecule is the secret to our
rugged, impact-resistant case, you’re assured of the utmost in dependability and life's energy and the chlorophyl triphos-
long-term accuracy. You get a tough meter that keeps on going, no matter phate (CTP) cell may be the answer to solar
how tough the going gets. energy; the phosphate battery may be the

So visit your dealer today and get your hands on the DMM that does it storage cell of the future. )
all. Or call (714) 871-4848, ext. 3651 for your nearest distributor. For what it's worth, | wish to share this

information with anyone interested enough
to read it, and perhaps some reader will be
able to develop it as a future energy
source.
BECKMAN

New York, NY R-E
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level **A’'—at $129.95—is your starting point.

Starting at just $129.95 for a level *°A"" operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM controller, or 1BM-
Sformatted 8" disk small business system. ..yet you ‘re never
Jorced to spend a penny for a component or feature you don’t
want and you can expand In small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion 10 mass storage disk memory with either $-1/4"* diskettes
or standard |BM-formatted 8'* disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and R¥ modulator, if you don’t have them already),
Explorer/8$ lets you begin computing on a significant level. ..
applying the principles discussed in leading computer maga-
zines. . .developing *'statc of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85's Level “*A"" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous protolyping space.

(Level **A"" makes a perfect OEM controller for industrial

applications and is avallable In s special Hex Version which
- ] can be programmed using
the Netronics Hex Keypad/
Displsy.)
1 P(C Board: glass epoxy, plated
i through holes with solder mask
: o 1/0: provisions for 25-pin
(DB25$) connector for terminal
Level *A" at $129.95 is a serial 170, which can also sup-
complete operating sysiem, poOTt 2 paper lape reader
perfect for beginners, hob- ...provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-
pul. .cassette tape recorder ouiput...cassetle tape control
output . .speaker output .. LED output indicator on SOD
(senal output) ine . printer interface (less Jdrivers). . .1otal of
four 8-bit plus one 6-bit 1/0 ports eCrysial Frequency: 6.144
MHz ¢ Control Switches: reset and user (RST 17.5)
interrupt . . .additional provi-ions for RST 5.5, 6.5 and TRAP
interrupts onboard * Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes located at F800, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. .. RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM localed at F@20 leaving 8609 free for user
RAM/ROM., Features include tape load with labeling . . .tape
dump with labehing. . .examine/change contents of memory
...insert data...warm start...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go (0 execution address. . .
move blocks of memory from one location to another. . . fill
blocks of memory with a constant . . . display blocks of memory
.. .automatic baud rate selection. . . variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor ¢an
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. . .
tape dump with labeling. . .examine/change contents of mem-
ory...insert data...warm staft...examine and change all

P ietronics R&D L1d, DOPL. RE-8 . - -

RE-8

registers. . .single step with register display at cach break point
...80 10 execution address. Level A’ in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
Hex Keypad/Display
Specifications
Calculator 1ype keypad with 24
system defined and 16 user
\ defined keys. 6 digit calculator
\\b type display which displays full
' address plus data as well as
Hex Keypad/Display. register and status information.

Level “B" Specitications

Level*"B"" provides the S-100 signals plus buffers/drivers 1o
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansior select-able in
4k blocks. . . address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . .address and data bus dnivers for
onboard expansion. . . wail state generator (juriper selcctable),
to allow the use of slower memories. ..1wo separate S volt
regulators.

Level “C" Specitications
Level **C” expands Explorer’s
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
- = motherboard. Both cage and
Explorer/85 with Level cards are neatly contained inside
**C*" card cage. Explorer's delure steel cabinet.
Level **C*" includes a sheet metal superstructure, a $-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D" Specifications
level “D’ provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets 10 expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0000 10 EFFF in 4k blocks.

Level “E” Specitications

Level "*E** adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat s'nk, filtering and decouplirg components.
Sockets may also be used for soon 10 be available RAM 1C's
(allowing for up to 12k of onboard RAM).

Order A Coordinated

Explorer/85 Applications Pak!

Experimenter's Pak (SAVE $12.50)—Buy Level "'A’" and Hex
Keypad/Display tor $199.90 and get FREE Intel 8085 user’s
manual plus FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level A" ASCIl Key-
board/Computer Terminal, and Power Supply for $319.88 and
get FREE RF Modulator plus FREE Intel 8083 user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy Levels A" "B,
“C,"” *D,"” and “'E’’ with Power Supgly. ASCI!l Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.78
and get 10 FREE computer grade cassette tapes plus FREE
808S user’s manual plus FREE postage & handling!

Business Pak (SAVE $39,95)—Buy Explorer/85 Levels A"
“B,'* and *C'" (with cabinet), Power Supply, ASCIl Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE $-1/4"° minidiskettes (349,95 valuc)
plus FREE 8085 user's manual plus FREE postage & handling!

Continental U.$ A. Credit Card Buyers Outswde Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance. Etc. Call (203) 354-9375

| 333 Litchfield Road, New Miltord,

Please send the items checked below—

O Explorer/85 Level **A” Kit (ASCI1I

Version), $129.95 plus $3 p&h.

O Explorer/85 Level “*A’ Kit (Hex

Version), $129.98 plus $3 p&h.

O 8k Microsoft BASIC on cassetie

tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit

(requires Levels *'B,"” *'D,'* and “'E""),

$99.95 plus $2 p&h.

0O Level B’ (S-100) Kit, $49.95 plus

$2 p&h.

D Level **C** (S-100 6-card expander)

Kit, $39.95 plus 32 p&h.

O Level *D™ (4k RAM) Kit, $69.95

plus $2 p&h.

O Level “'E* (EPROM/ROM) Kit,

$5.95 plus 50¢ p&h.

O Deluxe Steet Cabinet for Explorer/

85, $49.95 plus 33 p&h.

0O ASCH Keyboard/Computer Ter-

minal Kit (features a full 128 character

set, upper & lower case, full cursor con-

trol, 7S ohm video output convertible

to baudot output, selectable baud rate,

RS232-C or 20 ma. 1/0, 32 or 64 char-

acter by 16 line formats, and can be

used with either a CRT monitorora TV

set (if you have an RF modulator),

$149.95 plus $2.50 p&h.

O Hex Keypad/Display Kit,
e Ty ¥ ¥ |

r—-——--—--

$69.95

T 08776
plus $2 p&h.
O Deluxe Steel Csbinet for ASCIl
I;:‘yboard/Terminal. $19.95 plus $2.50
h.

O Power Supply Kit (£ 8V @ S ampsi
in deluxe steel cabinet, $39.95 plus $2

p&h.

0O Gold Plated S-100 Bus Connectors,
$4.88 cach, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
to 64k ), $199.95 plus 32 p&h.

0O 32k RAM Kit, $329.95 plus $2 p&h.
0O 48K RAM Kit, $459.95 plus 32 p&h.
0O 64k RAM Kit-$589.95 plus $2 p&h.
O 16k RAM Expansion Kit (1o expand
any of the above up to 64k), $139.9%
plus $2 p&h each.

O Intel 3085 cpu User's Manual, $7.5¢
postpaid.

O Speclal Computer Grade Cassette
Tapes, $1.90 each or 3 for $8, postpaid.
O 12' Video Moaitor (10 MHz band-
width), $139.95 plus $5 p&h.

3 North Star Double Density Floppy
Disk Kit (One Drive) for Explorer,
85 (includes 3 drive S-100 controller.
DOS, and extended BASIC with per-

sonalized disk operating system—just
plug it in and you're up and runnmg!).'
$699.95 plus $5 p&h.

OPower Supply Kit far North Slarl
Disk Drive, $39.95 plus 32 p&h.

O Deluxe Case for North Star Disk
Drive, $39.95 plus $2 p&h.

O Esxperimenter’s Pak (see above),l
$199.90 postpaid.
O Student Pak (see above), SJI').BS'
postpaid.

O Engineering Pak (sce above),'
$514.75 postpaid.

O Business Pak (sce above), slsw.wl

postpaid.
TotalEnclosed l
Conn., res. add sales tax) By—

Personal Check [0 M.O./Cashier’s l

Check 0O vVvisa O Master Charge I
(Bank# _ _ __ _ )

Acct. # I
Signature ___ Exp. Date l
Print
Name l
Address l
City l
State Zip.
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By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer ;e
Terminal '149%

The Netronics ASCII/BAUDOT Computer Terminal Kit isa
microprocessor-controlled, stand alone keyboard/terminal
requriag no computer memory or software. 1t allows the use of
cither a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate, R$S232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASC11 upper/lower case
set with 96 printable characters. Features include onboard
regula‘ors, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability 1o mate
directly with almost any computer, including the new Ex-
plorer.’8% and ELF products by Netronics.

The Computer Terminal requires no 1/0 mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASC11/BAUDOT
to ser al conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal 1s the micro-
proces,or-controlled Netronics Video Display Board (VID)
which allows the terminal to unihize either a parallel ASCIl or
BAUDOT signal source. The V1D converts the parallel data to
serial data which 1s then formatted to either RS232-C or 20 ma.
current loop output, which can be connected 1o the serial I/O
on your computer or other interface, i.c., Modem.

When connected 10 a computer, the computer must echo the
character received. This data 1s received by the VID which
proces:es the information, ¢onverting to data to video suitable
to be displayed on a TV {using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertica sync pulses and performs the houscheeping relative 1o
which character and where it is to be displayed on the screen,
Video Dutput: /.5 P/P into 75 ohm (EIA RS-170}  Baud Rste:
110 and 300 ASCH * Qutputs: RS232-C or 20 ma. current loop
o ASCIE Character Set: /28 printable characters—

l"‘iab )\MI”OQQ‘Q ;"!éﬂI |

188U ()n4 -, 7 0123456789: ;{=)"
@ABCDEF GHI JKLMNOPQRSTUNXYZ (NI _
‘abedefohi jklanopqrstuvxyz{i)>§

BAUDOT Character Set: ABC DEF (& MNOP
RSTUVWXYZ.2:*385#0().,9014!57,2/68¢
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Verticai Tab, Carriage Return, Two special cursor sequences
are provided for absolute and retative X-Y cursor addressing ®
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete » Monitor Operation: 350 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Qutside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™  Assislance. Eic. Call (203) 3549375 1
Netronics R&D Lid., Oept. RE-8
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—

O Netronics Stand Alone ASCII Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling.

O Deluxe Steel Cabinet for Netronics Keyboard/Termu-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling,

O Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.

O 12 video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling.

O RF Modulsator Kit (to use your TV set tor a monitor),

o

COMPLETE

$8.95 postpaud.
S amp Power Supply Kit In Deluxe Steel Cabinet
(+8VDC @ § amps, plus 6-8 VAC), $39.95 plus $2
poitage & handhing.
Total Enclosed (Conn. res. add sales tax) $
By—
O Personal Check
O Visa
Acct. #

Signatare

O Cashiers Check/Money Order
3 Master Charge (Bank # _ _ __ __)

b xp. Date J—

Print
Name

086} LSNONV

Address

l Cuy
State Zip
L emp mem 3 Send Me More Informstion e smm

L—-—
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Leader LSG-16 RF Signal
Generator
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WHEN WE UNPACKED THE NEW LSG-16 SIGNAL
gencrator from Leader Electronics Corpora-
tion (151 Dupont St., Plainview, NY 11803),
we discovered one of the smallest instruments
of this type we had ever seen. It measures less
than 10 inches wide, 6 inches high, and 5
inches deep and is obviously suitable for small
work areas. Enclosed by a rugged steel cabinet,
the generator weighs 5'/; pounds. Its finish is
gray with brushed aluminum.

The design of the LSG-/6 is very straight-
forward—no bells or whistles—and operation
is simple.

Two features incorporated in the LSG-/6
are not usually found on fow-cost equipment:
A switchable line-voltage provision (120/240
VAC), and a crystal test socket. Type FT-243
crystals from 1-15 MHz (fundamental) may
be inserted and tested for activity, or used as
crystal-controlled markers. Perhaps it would
have been better if they had used or added a
socket for the more recent HC-18/U-type
overtone crystals, but an adaptor for these can
be easily fashioned.

The socket is a nice feature for test situa-
tions where CB or amateur crystals must be
checked for condition and frequency, or when
an accurate frequency standard is needed dur-
ing a critical alignment procedure.

Most remarkabie of all is the frequency sta-
bility of the gencrator. A FET oscillator is
used and warmup time is negligible. As soon as
we switched on the LSG-/6, we zero-beat the
output with the signal from a local broadcast
station. No drift was observed. Even rapping
the cabinet resulted in no shift in frequency.
Crediting this stability to the low frequency we

were monitoring (1200 kHz), we switched to
the highest range of the instrument. An FM
broadcast station was selected, and again the
instrument was zero-beat against it. Still no
drift' Equally remarkable was the accuracy of
the dial readings. Specifications indicate a tol-
erance of +1.5%. In practice, measurements
were well within these limits.

The RF generator is tunable from 100 kHz
to 100 MHz on fundamental frequencies;
usable through 300 MHz on harmonics. The
RF output level is adjustable, with 100 milli-
volts available up to about 35 MHz. Common-
ly used IF frequencies (455 kHz, 4.5 MHz,
and 10.7 MHz) are prominently marked. A
slide switch selects between high level (X 10)
and low level output, with a potentiometer
included to fine-tune the level.

An internal modulator is also provided. [t
operates at 1 kHz with approximately 30%
modulation. External modulation may also be
injected. The unit will accept any audio fre-
quency input from 50 Hz to 20 kHz at levels
up to 1 volt. A fixed audio output is also avail-
able: 1 kHz at 1 volt (maximum)

Although the instrument is compact, the

continued on page 32

solid state problems?

SK Series
+3,000 JEDEC" Devices

Solutions

4,100

For full details, see your local RCA SK
Distributor, or send for free copy of
RCA MRO/Industrial Replacement
Guide (1K6386). Write to: Sales Pro-
motion Services, RCA Distributor.and
Special Products Division, P.O. Box

100, Deptford, N.J. 08096.

*Joint Electron Device Engineering Councii

SK Replacement
Solid State
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Teach yourself the latest in electronics:
from the fundamentals to microprocessors

Waiting foryou in the new Heathkit Catalog is an exciting
world of educationatl self-study programs, that can take
you from fundamental electronics through microproc-
essor interfacing and computer programming.

Heath/Zenith Liducational Systems offers 11 pages of
information on 25 educational courses you can take in
vour home. All are clear, concise college-ievel courses
designed 1o advance vour level of knowledge

Whether vou're an old hand at electronics, just begin
ning or perhaps interested in learning about computer
operation and programming, Heath/Zenith Educational
Svstems has the course for vou

Educational courses featured in the new Heathkit Cata-
log include: Fundamental Electronics — from DCand AC
to Semiconductor Devices, Electronic Circuits and Test
Lguipment; and Advanced Flectronics courses on
Phase-Locked Loops, IC Timers and Active Filters

Heath/Zenith Educationat Svstems' full line of computer-
related educational programs — including Computer
Programming, BASIC, Assembly and COBOL Language
courses and self-instruction courses on Digital Tech:
niques and Microprocessors — is also available

Self-Instruction Courses from Heath/Zenith Educa
tional Systems are the effective, low-cost way to learn
tomorrow’s technology today

Effective because each Heath/Zenith course is uncoms-
promisingly developed for applied, useful learning.
First, you read clear, concise text material. Then, you
see each concept in large, easy-to-understand visuals.
Finally, you get hands-on experience by performing
experiments.

Low-cost because everything you need is included with
each course. For cxample, electronic parts are in-
cluded with each Electronic Fundamentals course, to
make experimenting easier. And trainers, cassettes,
slides and filmsirips are available for many courses, to
enhance your learning experience.

Turn to pages 69-80 of the latest Heathkit Catalog for the
full story on Heath/Zenith Educational courses

It vou don't already have a Heathkit Catalog, send for
your copy today — at one of the addresses listed betow.
Or pick up vour copy at the nearest Heathkit Electronic
Center® in the U.S. and Canada, where Heath/Zenith
Educational Courses are sold

- \'\\\.(f”(w \(\5

Don't wait until tomorrow for knowledge you can learn today.
| ZINIL -

Dept. 020-683, Benton Harbor, M1 49022

‘See the white pages of your phon= boak for the location
nearest vou. In the U.S., Heathkit Edectronic Centers are
units of Veritechnology Electronics Corporation

ED-139
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THESE ARE NOT
HOME-MADE TRAINING DEVIGES.
THESE ARE PRODUCTION MODEL

MICRO-SYSTEMS.
NO OTHER HOME STUDY SCHOOL

OFFERS THEM EXGEPT NTS.

TR Ay

% RADIO-ELECTRONICS
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2-Meter FM Transceiver

meter and other testing gear.

But most important, you get to assemble and work with
today's most sophisticated microcomputers, not home-made
training devices. We believe this makes learning a lot more

relevant and exciting.

In fact, production-model equipment is featured in all

NTS electronics programs.

~ Our Color TV servicing program boasts the NTS/HEATH
digital color TV (25" diagonal) you actually build and keep.

IN FACT, NTS ELECTRONICS
PROGRAMS INGLUDE THE
WIDEST ARRAY OF SOLID-STATE
" AND DIGITAL EQUIPMENT EVER
OFFERED BY ANY HOME STUDY SCHOOL.

Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll

show you how to program it to do what you want.
It's the perfect opportunity for you to learn BASIC
high level language programming and assembly
language programming.
Then, to learn how to localize microcomputer problems
and solve them, you'll experiment and test with a digital multi-

Simulated TV Reception

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer.
Whichever NTS electronics FIJrogram you choose, you can count on working with much

the same kind of equipment you

| encounter in the field.

Find out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check

R ——— \ SRS Card for more information.

y 1"} [ % ™
I

=
I C

i
L

Digrtal Muttimeter

1. The NTS/HEATH H-89 Microcomputer features floppy disk stor-
age, “smart” video terminal, two Z80 microprocessors, 16K RAM
memory, expandable to 48K. Available in NTS's Master Course in
Microcomputers.

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit
featuring an on-board 20 column alphanumeric printer with 20
character display. A 6502-based unit 4K RAM, expandable.
Available in NTS’s Microprocessor Technology Course.

3. The NTS/KIM-1 Microcomputer A single board unit featuring a
6 digit LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with 1K
of RAM memory, expandable. Available in NTS's Master Course in
Electronic and Industrial Technology.

NO OBLIGATION. NO SALESMAN WiLL CALL.
APPROVED FOR VETERAN TRAINING.

NATIONAL ;"
TECHNICAL b st
SCHOOS ek

TECHNICAL- TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 $0. FIBUEROA 8T. LOS ANGELES. CA. 90037

L L L L L Ll Ll e egbutt

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street.  Dept. 206-080
Los Angeles, Cakforna 90037

Please rush FREE color catalog on course checked below
O MicroComputers/MicroProcessors (] Auto Mechanics

O Communications Electronics O Air Conditioning
O Digital Electronics O Home Appliances
O Industrial Technology O Color TV Servicing
Name Age
Address
Ap!. City
State Zip

O Check it interested in G.I. information.
[ Check if interested ONLY in classroom training in Los Angeles.

0861 LSNONYV

(7]
-

|



EQUIPMENT REPORTS
continued from page 26

dial scale is large. making it easy to read. The
vernier tuning is quite smooth, without the
usual rubbery feel associated with many other
low-cost signal gencrators. Backlash is essen-
tially absent

The oscillator circuit itself is a frequency-
stable Colpitts type, coupled through an R-C
network to a bipolar buffer to reduce loading
by the circuit under test. The oscillator is
drain-modulated by a series bipolar audio tran-
sistor. The modulator is driven by a separate
phase-shift audio oscillator

The audio oscillator is also used as part of
the crystal oscillator. In fact, it is possible to
superimpose the crystal oscillator signal on
that produced by the variable RF oscillator.

A regulated DC supply is used for the RF
oscillator to assurce good stability and low hum.

Although some RF leakage is present, it is

minimized by internal shielding and AC line-
filter capacitors.

Signal input to the gencrator is accommo-
dated by two banana terminals (one chassis-
grounded) at high impedance. The RF output
is available from two screw-type binding posts
which can also accommodate banana plugs.
Terminal spacing is correct for plug-in banana-
connector coaxial test leads.

The instrument cabinet has a carrying han-
dle, and rubber feet insure scratch-free desk
top usage.

The instruction manual is quite comprehen-
sive. and includes both block diagrams and a
complete schematic diagram of the circuitry.

Everything considered, we were very im-

Your

Toolbox Test Bench

Model 216 Transistor Tester
with fast, automatic switching
for instant good-bad analysis of
NPN's, PNP's, FET's, diodes and
SCR's in or out of circuit.
$135.00

Model 240 Video Generator with
10 step gray scale staircase for
VTR, CCTV monitor and TV
applications. $159.00

LX304 digital multimeter with
automatic decimal point, built in
low battery indicator and
transistor testing capability.
$89.95

LX303 digital multimeter with
easy-to-read LCD display.
Only $79.85

FOR THOSE ON THE GO
FROM...

HICKOK

T —————
the value innovator

—~

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Chio 44108
(216) 541-8060 .

TWX: 810-421-8286

pressed by the Leader LSG-16 wideband signal
generator. It is thoughtfully designed, expertly
manufactured, and bargain-priced. The LSG-
16 signal generator sells for $149. R-E

MFJ Enterprises LSP-
520BX Communications
Speech Processor

CIRCLE 102 ON FREE INFORMATION CARD

MF) ENTERPRISES. PROMINENT IN A BROAD
line of amateur accessories, has introduced a
logarithmic speech processor for the communi-
cations user. The LSP-520BX may be used
with CB, ham, or other voice-communications
service. To appreciate the benefits of a loga-
rithmic speech processor fully, a brief review
of speech-processing theory may be in order.

The average microphone faithfully repro-
duces voice frequencies and amplitudes as clec-
trical signals that, in turn, are amplified and
used to modulate the carrier wave of the trans-
mitter. In single sideband transmitters, the
audio level determines the level of the RF pow-
er output. Unfortunately, the average speech
level frequently drops during weak sounds.
That is where speech processing comes in.

A speech processor is a device that clectron-
ically selects the critical components of the
voice and amplifies them to an optimum level.
Overdriving, and its accompanying distortion,
is no problem with a properly adjusted speech
processor. The maximum modulation level is
preset and can not be exceeded.

The LSP-520BX provides 30 dB of dynamic
range using a type-741 1C logarithmic amplifi-
er. Seven discrete transistors help contour the
voice frequencies to an optimum passband.
Three active filters assist that voice-shaping.
By amplifying those frequencies that are nor-
mally of low intensity, but which contribute a
great deal in intelligibility, average modulation
percentage is increased substantially.

The LSP-520BX is self-powered, requiring
an internal 9-volt battery. Since current drain
while in use is only 3 milliamps, a standard
“transistor-radio™ battery will last many
months with normal use.

The speech processor is available in two ver-
sions. The LSP-520BX has a front panel on/
off slide switch, 2 standard '/e-inch phone jacks
(input and output), and a COMPRESSION lcvel
control. It is in a standard wrinkle-texture
enamel-painted metal cabinet. The LSP-
S520BX 11 is clectronically identical, but it
includes an additional 4-pin mike jack, a rotary
function switch that selects the range of the
audio passband, an output cable (no connec-
tor), and is housed in an attractive wood-
grained enclosure.

Both units are designed to work with low
output, medium-impedance microphones (typ-
ical communications mikes). If your station
mike has a high output-level. it is a simple
matter toadd a resistor to reduce the input toa
level that the processor can handle casily with-
out distortion.

RADIO-ELECTRONICS

4 continued on page 34
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You'll be

a little richer

after

bui

Idin

one of these.

H-8 Personal
Computer with Dual
Eloppy Disk Storage

H-89 All-In-One
Computer with
Flgppy Disk Storage

Richer in krfiowledge

Once you build your own computer, you'll
know it inside out. You’ll know how to
make it work for you,’how to make it:grow
as your skills grow.

Richer in savings

Build:if-yourself kits cost {ess — about 30%
less than comparable assembled«comput-
ers. And you'll probably never need.to pay
someone for service because no.one will
know yout computer better than yoy.

Is it hard?

Not at all. Heath makes jt simple ith easy-
to-assemble designs and wifh step-by-step
manuals that guide you from unpacking to
final plug-in. And a Heathkit helping hand
is always,just a phone call away.

Heathkit

H-14'Serial Printer

Innovative software

Heath offers you ifinovative programs for
runp ng your homeor business, and excit-
ing games for your family. You can- have
Microsoft™ BASIC™, one of the rhost power-
ful and widely used languages.

Heath User’s Graup (HUG) will shfare with
you adibrary of over 500 prograryto make
your computer serve you in ways you
never imagined.

Complete hardware

Choaose from three computer systems:

The H89 All-In-One Computer gives you
everything in one compact, ccnvenient
unit.

The f exible H8 gives you the freedom to
combine memory arid interfacing for ex-
actly :he system you require.

And the powerful H11A gives. you 16-bit

H-11A 16-Bit
Computer with Dual
Floppy Disk Storage

H-19 Professional
Video Terminal

Self-Instruction for Assembly
and BASIC Programming

power for your most complex programs.
The Hezthkit line includes video terminals,
matrix and letter-quality printers and a
complete selection of accessories. You'll
even find award-winning self-instruction
packages to feach yourself programming
in-BAS|C or Assembly.

FREE /"’“""7’

CATALO(V? < ‘*f

Its all in fhe '*_i_-
new 104-page
Heathkit Catalog,

along w-th. nearly 400 electronic kits for
your home, work or pleasure. Send for
your free catalog today, or pick oné up at
your HeathkitElectronic Cenfer.*

*Visit your Heathkit Electronic Cener in the U.S. or Canada where Heathkit Products are
displayed, sold and serviced. See vour white pages for the location nearest you. Heathkit
Electronic Centers are units of Veritechnology Electronics Cerporation In the U.S.

Wirite to Hedth Company, Dept. 020-686, Benton Harbor, M1 49022

(In Canada wiite Héath Company, Mississauga, Ont. L4X 2R7)
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Are YOU prepared
for the

ELECTRONIC
EIGHTIES ...

. .. the decade that promises exciting
advances In a still-young fleld?

Not many are. But you could be
through ETI's advanced home study
training methods. It's not an easy field
but we make it easier to learn . .. and
easier on your bank account, too.
We're a small school but we're BIG on
service and our staff is dedicated to
helping you IF you're ambitious,
qualified and eager to learn

Select from our basic courses, career

programs or advanced courses. Mix
and match to fit your needs and goals.

Send TODAY for our FREE catalog or
for faster service, use the toll free
telephone number below, day or night

CALL FREE DAY OR NITE
1 800 621 5809
FROM ILLINOIS 800 972 5858

"o\‘ o *,
< ©,
< )

ETI

AP NHSC ..
: [ﬂl £ ELECTROMICS TECHNICAL INSTITUTE
2 & Dept. 20080

g arn 153 West Mulberry St.
Ohio'Uicense Lancaster, Ohio 43130

0683H
ittt L L LT
ET! Home Study, Dept. 20080
153 West Mulberry
Lancaster, Ohio 43130

1

]

Please rush FREE catalog on electronics 1
opportuniies and training. I'm interested in: ]
__Basic __Career ___Specialized ]
Advanced ]

]

Name '
Address 2
]

City/State/Zip
LN N N N N N N N N N N N N N |
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EQUIPMENT REPORTS
continued from page 32

The LSP-520BX comes with both a hookup
diagram and a schematic, along with some
bricf operational hints. While the instructions
appear unusually short, they are adequate for
placing the processor into operation.

Our test

Following instructions, we removed the top
of the cabinct and inserted a battery. A micro-
phone connector was soldered to the output
cable (ours was the // version), and a micro-
phone was inserted into the input jack.

Proper adjustment was touchy at first, but
became second nature after we understood the
procedure. Basically, an internal trimmer is
adjusted to avoid flat-topping (overmodula-
tion), and a panel control is adjusted to the
desired compression level (similar to adjusting
a gain control). That's it.

Our on-air test consisted of listening to the
original microphone without the compressor,
and then listening to it through the compres-
sor. We found that the compressor substantial-
ly increased voice power. Without the proces-
sor, modulation percentage fluctuated typi-
cally between 40-70%. It sounded natural,
although a little hollow from our hard-walled
room. Through the processor, the mike held
modulation close to 100% with minimum dis-
tortion. Voice quality was vibrant. The I ver-
sion has a rotary-switch position that permits
the selection of a crisp-voice passband that has
real punch. That position would be used for
those marginal cases where interference posed
a problem in the reception of a signal.

We felt that the speech processor was indeed
a worthwhile addition to a voice communica-
tions installation, especially if the CB or ham
transmitter did not have internal audio proc-
essing of its own. A liberal warranty policy is
provided. The model LSP-520BX sclls for
$49.95, and the LSP-520BX Il sells for
$59.95. Both arc available from MFJ Enter-
prises, Inc., P.O. Box 494, Mississippi State,
MS 39762. R-E

Hickok Model 240 Video
Pattern Generator

CIRCLE 103 ON FREE INFORMATION CARD

THE HICKOK ELECTRICAL INSTRUMENT
Company. (10514 Dupont Ave., Cleveland,
OH 44108) has been making high-quality test
equipment for a long time. | have a Hickok 188
RF Signal Generator and two VTVM's on my
bench that have been there for more than 40
years—still working fine. There are others, but
those are the scniors. I've just received the
latest descendant of those instruments. Lately,

Hickok has been making some very good min-
iature instruments. This is onc: the model 240
Video Pattern Generator.

This little jewel isn’t much bigger than a
small calculator. It will fit into my shirt pock-
et. Tried it to be sure. Little or not, this is a
complete video-pattern generator with all of
the standard patterns, 11 in all, including two
color-bar patterns: the stock 10-bar, and a 3-
bar one. All of the standard convergence pat-
terns are there: crosshatch, dots, vertical or
horizontal lines, single vertical or horizontal
line, cross (one of each), a center dot, plus onc
new and very useful one—a staircasc for gray-
scale testing, video-stage response testing with
a scope, and many more.

The RF output of the model 240 can be
tuned to Channel 2, 3 or 4, by a screwdriver
adjustment on the front panel. It has a video
output at the standard 1.0-volt sync-negative
level. Vidceo level can be set to the 1.0-volt level
with a variable control. There is also a chroma
control that can sct the chroma signal to any
level up to 150% of normal. The remaining
jack on the front panel is the scope-trigger out-
put. That is composite vertical and horizontal
sync, at a level of 11 volts P-P.

The video-pattern selector is an 11-position
slide-type switch. To get any desired video pat-
tern, just slide that selector switch along—the
different patterns are pictured above and be-
low—just line up the vertical mark with the
pattern you want and that's it! There is a 3-
position sclector switch, with RF at left, OFF in
center and VIDEO at right. At the top of the
panel, between the CHROMA and VIDEO con-
trols, a LED pilot light/battery-condition indi-
cator shows up when it’s on.

The model 240 is powered by two standard
9-volt batteries, or by the AC adapter. The
batteries do not have to be in the instrument
when the AC adapter is used for bench work.
If you want to use nickel-cadmium batterics,
Hickok recommends using two GE
TR80SDI’s, and connecting an 820-ohm resis-
tor on the circuit board; that will let them
recharge while the instrument is off and the
AC adapter plugged in.

The model 240 has two pairs of test leads.
Onec pair is for the RF and video outputs with
the handy push-on spade-lugs for easy hookup
to the TV set's antenna-terminal screws. The
other pair of test leads come with two mini-
clips for video tests, scope trigger, and others.
Those leads are black and coded: the one with
the white stripe is the hot (output) side and the
plain oné ground. Incidentally, if your test
needs video with positive going sync, you can
get it by reversing the two clips. You can’t use
the scope trigger when doing that because the
grounds arc common.

The model 240 is the latest in a group of
mini test instruments. It includes a transistor
tester and two digital VOM’s all small enough
to carry in a pocket or caddy. The case has a
snap-on lid for protection and is made of a
tough plastic. You can get a nice padded carry-
ing case with a zipper, big enough to hold the
test-leads and the instrument. Also has a belt-
loop in case you want to do some “'quick-draw™
testing! Leave the AC adapter on the bench.
Unplug it and you're ready to go on battery
power.

These should be a very handy little group of
instruments for either bench or field work, and
they certainly do not take up much room on
the bench. The suggested retail price of the
model 240 is $159.00 and is well in the bail-
park for an instrument of such versatility and
quantity. R-E




Sabtronics gives you DMM and Frequency
Counter kits with more features, better
performance and incredibly lower prices

Model 2010A Bench/Portable DMM:
$79.95 kit

Features: 32 digit LED display ¢ 31 measurement
ranges 6-Functions ¢ 0.1% gasic DCV accuracy
Touch-and-hold capability « Hi-Lo Ohms « 40 Hz
to 40 kHz frequency response « Auto Zero, Auto
Polarity ¢ Overload protected » Overrange indi-
cation ¢ Single chip LSI logic ¢ Laser-trimmer re-
sistor network and ulera-stable band-gap reference
for better long term accuracy ¢ Built-in NiCd bat-
tery charging circuit.

Brief Specifications: DC Volts 100V to 1000V
in 5 ranges; AC Volts 100pV to 1000V in 5 ranges;
DC Cutrent 0.1 pA to l(tlA in 6 ranges; AC Cur-
rent 0.1 pA to 10A in 6 ranges; Resistance 0.1 to
20MQ in 6 ranges; Diode Test Current 0.1gA to
ImA in 3 ranges; Input impedance, 10MQ on AC
and DC volts; Power requirement, 4.5 to 6.5
VDC (4 “C" cells) or optional AC adapter/
charger.

Model 2015A Bench/Portable DMM:
$89.95 kit

Same features and specifications as Model 2010A
except with large, 0.5 LCD 3Y: digit display.

Optional Accessories:

#AC-115, AC adapter/charger $7.95
#THP-20, Touch and Hold Probe $19.95
#NB-120 NiCd Battery Set $18.75

Model 8610A Frequency Counter:
$99.95 kit
Features: 8-digit LED display ¢ 10 Hz to 600 MHz
guaranteed frequency range (5 Hz to 750 MH:
typical) » 3 Gate times » 10 MHz TCXO Time
base » Auto decimal point ¢ Overflow indicator o
Leading zero blanking ¢ Resolution to 0.1 Hz
Built-in charging circuit for NiCd batteries.
Brief Specifications: Freauency Range, switch
selectable, 10 MHz, 100MHz, 600 MH: ¢ Sensitiv-
ity, £ 10mV RMS to 100 MHz, +£50mV RMS,
100 MHz to 450 MHz; 90mV RMS 450 MHz to
600 MHz o Impedance, 1 M, 10 MH:z and 100
MHz ranges; 509, 600 MH: range ¢ Gate time
(switch selectable) 0.1 sec, | sec, 10 sec » Temper-
ature stability, 0.1 ppm/°C o Ageing rate < +5
ppm/yr « Accuracy, | ppm or (.000!% o Input
protection, 150V RMS to 10 kHz (declining with
frequency) e Power Requirement, 4.5 to 6.5V DC
300mA (4 “C"” cells) or optional AC adapter/
charger (7.5 to 9V DC @ 300mA).

Ordering information
USA—Add $6.00 per kit for shipping & han-
dling. Personal cﬁe(-ks have to clear before
ooﬁs are shipped (allow 2-3 weeks). For faster
elivery sencr cashiers check or money order.
10% deposit for C.O.D. orders. Florida resi-
dents add sales tax. OVERSEAS—Add $25.00
per kit for airmail delivery. Payment by bank
draft in U.S. funds.

Also available Model 8110A, same
as 8610A except maximum
frequency is 100MHz and without
battery charging circuit: $69.95 kit

$99.95

(813) 623-2631

INTERNATIONAL INC. ﬂ

5309 N. 50th Street, M/S 35, Tampa, FL 33610
In Canada contact: Kumar & Co. Ont. Canada L5L 1H2
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WIZARD

the producer of
communication systems for the White
House and Pentagon, introduces a space '
An amazing
futuristic instument capable of 25

DICTOGRAPH®

age computer phone.

A

numbers — convenient compact size —
all at a price that will make you smile!

functions and memory bank storage of 30 1/'
ok

No one’s got it. And if they do, it's
twice the size and triple the price. The
Phone Wizard is based on a unique
‘Logical Language Sequence’, which
gives each key multiple use. This fea-
ture is activated by pressing a prede-
termined code onto a multiple use key
(like a multi-function digital watch). The
‘Logical Language Sequence’ is why
Phone Wizard has twice the capabili-
ties at half the size. It is the most ad-
vanced phone dialer on the market.
And at a price far below any other
dialer.

It’s an automatic dialer.

Think of the number of people you fre-
quently call. The Phone Wizard stores
up to 30 often used phone numbers (up
to sixteen digits each) in its Memory
Bank. Simply pencil in the name on the
handy index pads, just press the ap-
propriate key — one time!

Dial ‘*Hands Free’’

When dialing don’'t pick up the
phone, just push the right button and
listen. The built in loud speaker lets
you hear the other person answer or
the busy signal.

You actually see the number dialed.

Glance at the big bright LED display.
You’'ll immediately know the right
number is being dialed — no matter
whether you're using the automatic
dialer or are dialing manually.

More Outstanding Features

ePressure sensitive keys, solid face
(no buttons).

*Beep tones tell you that each digit is
being dialed or stored correctly.

eBack-Space Erase lets you ‘erase’ a
wrong number. Easy as pie.

*Want to confirm a stored number?
Just press the storage button twice.
Instantly you'll see a big read-out so
you can verify.

eAutomatically rings your number up
to six times, then stops when your
party isn’t home.

¢ A three-position pulse switch allows
the Phone Wizard to be connected to
virtually any phone system in the world.
Rotary dial or Touch tone.

Busy Number Buster
and Emergency Dialer

Suppose the number you're cailing is
busy, just touch the Redial Key, to
recall. Still busy? Just program the
Phone Wizard to redial later on (up to
15 times, one per minute). A special
sign on the display will indicate that
the number isbeing redialed.

Emergency! Here's the quickest and
easiest mechanism for dialing the
Police or Fire Dept. This feature alone
is worth the price of this amazing
Dialer. Program the machine before
you leave. Then the babysitter or
Grandma just presses the Re-Dial Key.
Instantly the call is put through.

Conference Speaker
For Group Conversations

Activate the Conference Speaker by
depressing a button. Everyone on your
end and the receiving end can listen in
and have his say-so — with the voice
coming through loud and clear. Meet
by phone, you'll save time, effort, and
not to mention those high gas bills!

Digital Clock, Stop Watch and Timer

Time of day displayed in hours,
minutes and seconds.

Stop Watch Feature times all calls
automatically — great for gauging long-
distance calls, keeping records, cutting
down on expenses by limiting calls,
etc.

You can even time a particular PART
of a call. That's how exact this special
feature is.

Want to recheck the time of the last
call? You can — easily. Press the Clear
Key and the Time Key. A big read-out
will appear instantly.

How To Place A Call On Hold

Simply touch the hold button, the
word ‘hold’ will flash on the screen. To
resume your conversation touch the
button again, and you’'re ready to con-
tinue your conversation.

Prevents Unauthorized Use

An ingenious combination electronic
lock allows you to prevent unauthorized
long distance out going calls while
allowing you local calls. Simply press in
the secret code. This locks the dialer
unit and the phone itself. No long
distance calls can be made, but all in-
coming calls will be received. To react-

CIRCLE 26 ON FREE INFORMATION CARD

This incredible phone
dialer let’s you
regulate out-
going phone
calls using

a secret
lock

ivate, simply press the secret opening
code and a beep tone tells you the
phone and dialer are ready for long
distance calls. Only you know the codes
for this amazing dialer. An instruction
kit is included and explains all the
secret codes.

Also is designed for wall mounting or
desk, contour designed to allow you to
locate emergency numbers even at
night, gives you an adjustable voice
control, no moving parts, LED readout
numbers. Quartz crystal clock for ac-
curacy, sloping display for easy read-
ing, quick change of name labels —
and more!

We can't even come close to listing all
of the exciting features this outstand-
ing Phone Dialer brings you. See for
yourself! Use it for 15 days if you're
not completely satisfied return it at our
expense. Every cent will be refunded
promptly.

The price? Not those inflated prices
you may have seen around town — but
only $119.95 plus $2.75 for insured
shipping. For two or more, $109.95 each
plus $2.75 each for insured shipping.
You'll receive complete, easy-to-follow
instructions plus a 90-day Parts and
Labour Warranty, and service (if ever
needed) is readily available. Phone now
so we can get your tryout unit right out
to you. You're not risking a cent.

Call TOLL FREE:

800-257-7850
In New Jersey, Call: 800-322-8650

Call any time, 7 days a week. Be sure
to have your credit card handy —
either Visa, Master Charge, American
Express, Carte Blanche or Diners Card.

If ordering by mail, include the
following: your name, full mailing ad-
dress, signature, type of credit card,
account number and expiration date.
Or send check or money order.

Save while this offer last. You'll not
find a better bargin on a top-quality
handsome, easy-to-use Phone Dialer
anywhere.

) Y

The Imagination People®
International Sales Group
Dept. RE 8, Lakewood Plaza
Lakewood, New Jersey 08701
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Unicopn-1
ROBOT

Ready for your own robot? You can construct one by
following this muiti-part series—and you won’t need
an engineering degree or special equipment, either.

JAMES A GUPTON, JR.

ROBOTS ARE BLU7TOMING VERY HOT ITEMS.
They have already 1nade a name for them-
selves as movie and TV stars, chess play-
ers, artists, typists, advertising men, and
assembly-line workers in Detroit. This
past April, a three-day conference and an
exposition on robotics was held in New
York.

This series of articles det1iling the con-
struction of a robot callea Unicorn-One
(a name loosely derived from Universal
Controllable Robot) may not telkyou how
to build a device as elegant or aiticulate
as C3-P0, but it will explain, step-by-step,
how to design and assemble a robot that
will be fully mobile, with manipulator
arms to grasp, lift, and carry. Those fea-
tures, in combination, will enable your
robot to perform a wide variety of useful
functions.

Unicorn-One is truly universal. The
same robot body you will build can be
operated from a control panel linked to it
by cable, by remote radio control, or even
by computer. 1t will even be possible to
add an on-board computer to give the
robot the ability to “think™ for itself. As
you will see, Unicorn-One’s expansion
capabilities are really limited only by
what you want it to do.

The first parts of the series will deal
with the construction of the mechanical
portion of the robot—the object being 1o
build a working mechanism for a reason-
able amount of money.

You'll be shown how just a few com-
mon tools can be used to work steel and
aluminum to almost machine-shop per-
fection. With a little ingenuity, an opera-
tional version of Unicorn-One can be

built for about $200. Even if you pur-
chase everything off-the-shelf, the cost
should not exceed $400.

Easy-to-follow instructions will be pro-
vided to assist you in the assembly of the
robot’s manipulators (arms), end-effec-
tors (hands). body, and mobility base, and
will detail all wiring necessary to power
its moving parts. For convenience, this
wiring will be brought out to a terminal
strip, where it can be connected to what-
ever type of control equipment you desire
1o use.

Later installments will describe how
the robot can be controlled in any of sev-
eral different ways—from a cable-con-
nected console or by radio link, providing
for both manual and computer-controlled
operation.

Provision is also made for the installa-
tion of an on-board computer which can
be programmed in advance, repro-
grammed in mid-sequence, or even left to
operate on its own.

The final portion will discuss ways of
providing Unicorn-One with senses such
as touch and sight, giving it a way 1o
understand and communicate with peo-
ple, and, in addition, giving it the ability
to react to its environment without hu-
man intervention.

Basic mechanical components

Since we are building a robot from
scratch, it might be a good idea to become
familiar with some of the major compo-
nents which affect its operation.

There are two electro-mechanical parts
which are used to impart motion to the
robot—motors and solenoids.

Motors are used for continuous motion
(in the mobility base, for example, to get
from one place to another, or in the arms,
for lifting). Solenoids are usually used for
a “‘one-shot” effort—say, opening or clos-
ing a grasping member.

Several different types of motors are
used in Unicorn-One. Typically, they are
low-voltage, high-speed, DC motors
which are slowed down (they operate at
several thousand RPM) to do what we
want them to. That slowing-down is
accomplished by gears, which gives us
two benefits.

First, the rate of speed is reduced to a
“real-world” level and, second, each time
the speed is reduced by half, the torque
(effective power) is doubled. That allows
us 1o use inexpensive motors to give our
robot a reasonable amount of strength.
The same principle is used in automobile
transmissions. (You can spin your wheels
in low gear, but you can’t start to build up
any real speed until you get into second or
higher.)

To put it in mechanical terms, if a
motor spins at 6000 RPM, it won't do
much for our robot arm unless it is geared
down to make the action slower and more
powerful. If we attach a 12-tooth gear to
the motor, and mesh that with a 24-tooth
gear, we'll achieve a speed reduction of
1:2 (12:24) and, at the same time, double
the effective power of the motor. Every
time the twelve-tooth gear turns once, the
other will make only half a revolution,
while transmitting the full power of the
entire original revolution—which, if you
add it up, doubles the original power of
the motor.

0861 1SNONV
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Anti-backlash gear—Gear used to reduce or eliminate backlash.
See BACKLASH, GEAR.

Angular motion—Rotary motion about an axis, as in the case of

wheels or gears.

Backlash—Unwanted ‘“‘rebound’ movement in gear systems re-
sulting from inertia.

Center punch—Pointed tool used to indent ‘he surface of hard
materials for marking purposes or to form a start-
ing point for drilling.

Computer control—Direction by means of instructions pro-

grammed into a computer.

End-effector—Unicorn-One’s “*hand.”

Gear—Toothed wheel or cylinder that meshas with another to

transmit motion or to change speed or direction.

Gear ratio—The relation between the number of teeth on one gear
and another. The higher the ratio, the greater the
reduction In speed and the greater the increase in
torque.

Manipulator—Unicorn-One’s “arm.”

Mobility base—The part of the robot that gives it locomotion.

Radio control—Direction by means of instruct ons transmitted by
radio to a receiver located at the object being

controlled.

Robot—Machine that works automatically or by remote-control.

GLOSSARY

NASA's space and planetary probes, however, are robots,
and they don’t look the least like us.
Robotics—The science of robots.
RPM—Revolutions per Minute
Scribe—Pointed tool used to mark hard surtaces to indicate areas
to be cut, sawed, or drilied. :
Sensor—Device which responds to a stimulus. A photo-electric
cell would ba an example of a light sensor.
Shaft—Rotating rod or bar which transmits mechanical power.
Solenoid—Electromagnet with a ferrous-metal rod through its
core. An induced magnetic field causes the rod to
move in or out of the core.
Sprocket gear—Large-toothed gear whose teeth ride in the links
of a chain and impart motion to it.
Switch-control—Operation of an electrical or electronic device
through the opening or closing of a circuit.
T—Abbrev. for “teeth.”
Tap—Screw-iike cutting tool designed to cut threads into drilled
holes.
Tap drill—Drill bit whose diameter is best suited for use with a
particular fap.
Thread—Spiral or helical ridge of a screw, bolt, nut, etc.
TPI—Abbrev. for “thraads-per-inch."”
Torque—Force that produces a twisting or rotating motion.
Unicorn— Universal Controllable Robot.

RADIO-ELECTRONICS
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Generally assumed to be manlike in shape and function.

Using various gearing systems we can
casily reduce the speed of a 10,000 RPM
motor to an effective 167 RPM, allowing
us to use that motor to give real-time
motion to the robot’s arms.

If we use what is known as a worm
gear, we can not only change the speed of
the motor—and increase its torque—but
also change the direction of the motion.
Such an effect can be used effectively in
the robot’s mobility base.

Various gear assemblies can also
change a motor’s output from angular
(around the axis of the shaft) to linear-
that is, from rotary to straight-line, as
would be needed in order to push a
“hand” forward.

Gears can also be used simply to
change movement from one direction to
movement in another (say, through an
angle of 45°).

The second type of motor used in Uni-
corn-One is the stepper moior. That type
of motor responds by turning just a little
bit for each electrical pulse it receives.
Thus it is possible to move a stepper
motor just a fraction of a degree at a time,
as might be required in steering the
robot. If large amounts of motion are
required, multiple pulses are applied.

In addition to the motors, we also use
solenoids to control the robot’s motion. A
solenoid is an electromagnet which has a
ferrous-metal core. When the magnet is
energized, the core—usually a free-slid-
ing metal rod—is either pulled into, or
pushed out of, the magnet’s coils. Uni-
corn-One uses solenoids to actuate its
grasping members (hands/fingers). If
power is applied, the solenoid is actuated
and pulls the core inwards. That move-
ment causes the “fingers” to close and to
grasp the object in question; the grasp
will be maintained until power to the
solenoid is cut.

Some solenoids also incorporate gears,
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UNICORN-ONE nearing completion. Humans at
work give idea of robot’s size.

and rotate the gears, and their attach-
ments, through a specified angle, when
they are actuated. (They may turn a
wheel 45° at a single, momentary com-
mand, for instance.)

Finally, we have to consider /limit
switches. Those arc absolutely necessary
to the well-being of the robot. If we actu-
ate a motor and do not, later, tell it to
shut off, we are liable to do damage to the
mechanical parts of the robot or even to
burn out the motor itself. The limit
switch is a device which senses when a
mechanical part has reached the predeter-
mined limit of its travel and opens (or
closes) the appropriate clectrical cricuit
to stop the device which is causing the
part to move. Limit switches are an inex-
pensive way to give a measure of control
to your robot without your having to pay
attention to its every movement.

In addition to the above, we will also

use cables and pulleys, anti-backlash
gears, bearings, and other mechanical de-
vices to give motion to Unicorn-One.

As we encounter those various compo-
nents in the construction of Unicor=i-
One, we'll go into a greater description of
their function and operatiua, and explain
why we are using thein.

Manipulator construction

The construction of a robot, judging
from the available literature, is an expen-
sive proposition, involving skills, materi-
als, and tools not normally encountered in
the type of project presented in Radio-
Electronics. We’'ll dare to be different
here, however, and show you how you can
build Unicorn-One using tools you proba-
bly have on your work bench and materi-
als that are easy to come by. Even if you
have never worked with metals before
we'll provide you with the knowhow to
construct a working robot.

The drawings in Fig. 1 show the
dimensions for a robot of ideal size. You
may, however, decrease or increase those
dimensions to suit your budget or needs.
Bear in mind that, for radio or remote
control, where the power source must be
self-contained, the robot’s overall weight
becomes a very important factor and you
may want to deviate from the dimensions
given.

The first portion of Unicorn-One that
we'll construct will be the manipulators
(arms). They will be fabricated from steel
rod and aluminum plate, and dimensions
and instructions for the metalworking
will follow. We'll describe the construc-
tion of one manipulator. 1f you want a
two-armed robot, do everything twice.
Before you proceed, though, read and
heed the following precautions about
metalworking:

e Always wear safety goggles or
glasses when sawing, drilling, tap-
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ROBOT ARM
ROBOT MOBILITY BASE
ROBOT ORIVE TRAIN

ROBOT BOOY STRUCTURE
ROBOT BOOY ROTATOR MOBILITY BASE
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Fig. 1—DIMENSIONS of Unicorn-One as described in text. Size is not critical, though, and scale or
dimensions may be altered to suit the requirements of the builder.

ping or filing metal (or wood or
plastic)

e Never wear ties or loose clothing

when operating power tools

e Hold tools properly and make

sure pieces being worked on can-
not move around

The instructions which follow are in-
tended to be used in conjunction with the
diagrams which accompany them. Do not
try to rely only on one or the other. If you
have a question, the diagrams can proba-
bly supply the answer if you study them.

Basically, there are only two different
diameter steel rods used to make all the
manipulator sections. The cross members
are cut from 0.375-in. (*/-in.) steel rod
and the side rods from 0.2497-in. ('/s-in.)
material. The threaded steel rod is '/« inch
in diameter with 20 threads-per-inch.
The shoulder and elbow hinges, and the
two contractor-bar pivots, are cut from
0.250-in. (*/+-in.) aluminum plate.

The aluminum parts should be made
first since they require more work than
the rod sections. To keep costs low, use
scrap material wherever you can.

The first step is to mark the dimensions
of the aluminum part. Do that with a
scribe, pointed nail, or even a knife. Don't
use pencil, since it rubs off easily. When
you cut the part, cut along the outside of
the lines. You can always file off excess,
but it’s impossible to put back a little bit
too much you removed while cutting. Use
a vise to hold the piece steady and use a

UPPER ARM
CONTRACTOR-BAR
PIVOT
a= 0.136" OIA.
b= 0.375" DIA.
c= 0.250" DIA.
d = SEE TEXT

ELBOW HINGE

FOREARM CONTRACTOR-BAR PIVOT

Fig. 2—DETAILS of the aluminum parts which must be fabricated. Steel cross-bar rod Is also shown as
an example. Note that there are several different versions of this part.

hacksaw blade with 24-32 teeth-per-inch
to give a smooth cut.

The shouldér-hinge sections are two
rectangles, | X 1.4 inches, drilled to
accept two *s-inch rod sections (Figs. 2
and S). There are two ways by which the
steel rods can be secured to those hinge
sections: a Yuw-inch hole can be drillled
through each for use with roll or dowel
pins, or a No. 44 bit (.086 inches) can be
used to make a hole which can be tapped
for a 4-40 machine screw. Figure 3 shows
some of the taps and tap drills that can be

used in the construction of the robot.
For the elbow hinge (Fig. 2), outline
the part on the aluminum plate and, using
a punch, mark the places where holes will
be drilled. Saw out a rough rectangle and
drill the .375- and then the .136-inch
holes. With the holes drilled, the part can
be cut and filed down to the proper size.
The two contractor-bar pivot parts
(Fig. 2) require a little more work. Again,
cut the parts roughly to size (see Figs. 2
and 5). As in the shoulder-hinge pieces,
either a dowel pin, or a 4-40 machine

8 o086l 1SNONV
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Fig. 3—TAPS AND TAP DRILLS. First number
indicates size; second, threads-per-inch,

Fig. ——MANIPULATOR ASSEMBLY. Finished
unit and separate pieces are facing opposite
ways.

screw, may be used to provide the pivot
support. The upper-arm pivot part has a
tapped '/:-20 hole for the '/.-20 threaded
rod used to provide elbow action. That
hole may be made either with a #7 bit
(.207-in.) and tapped to '/.-20 or drilled
out slightly larger—.413 in. minimum—

Al END-EFFECTOR®
] : CONTRACTOR BAR® -
— = Ol
50 I
l«———5.40 6.50 - 4.00—>|< 5.30 B
s —l |<—3.50—>+—2.50—-|-—2.7o—-
m
T
11

=
= * LocATION OF CONTRACTOR
BAR PIVOT POINTS

0.125 —»|
SECURING 0.2497 RODS TO 0,2497 DIA. ROD (o)~ ¥§% :‘%‘ RIS ALY,
0.375 CRDSS-BAR RODS  p=a 4
o A M
USE NUMBER 0.1875 | > le—0.1875
19 DRILL (0.166) : :
{ REFER TO ASSEMBLY
gf‘mu('ﬁga 2$AP DRAWING ALL DIMENSIONS IN INCHES
. ] & 3
oRIL ND VIEW OF 0375 DIA. SEETEXT AND LATER ISSUES
CROSS-BAR ROO
0.1875

Fig. 6—SIDE AND TOP views of the assembled manipulator. End-effector and contractor-bar will be
covered in the next installment.
to accept a threaded insert, which will
give a smoother action. The latter ap-
proach is preferred, but the former will
give satisfactory results, provided the
work is done with care. Both pivot parts
should be carefully cut and filed to
shape.

To prepare the six steel cross-bar rod
sections, cut each length slightly longer

than called for. There will be two 3.25-  Fig 7_MOTOR AND GEAR arrangement used to
inch sections, two 2.6-inch sections, one drive threaded rod, as described in text.
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Fig. S—FABRICATION AND ASSEMBLY details of the manipulator. It would be a good idea to make a
copy of this and keep it near your workbench for reference.
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Fig. s—ATTACHMENT OF DC motor to side rods. Clamp dimensions will vary according to the particular

motor used.

2.1-inch section and one 1.5-inch one.
Lock each piece into the chuck of a vari-
able-speced electric drill and remove the
saw marks by running the drill slowly and
filing the rotating rod. When the saw
marks have disappeared, angle the file
approximately 45° to the rotating stock
and lightly bevel the end of the section.
Reverse the rod and repeat the procedure
on the other end. Next, with the rod still

in the chuck, polish its surface with “A”
grade silicon-carbide paper. That will
give the rod a high-luster finish and
remove any remaining surface scratches.
The procedure is best carried out by two
people.

Carefully drill the rod sections to
receive the 0.2497 in. side rods. Each hole
drilled must be perpendicular to the rod
and parallel to the other hole. If they are

available to you, a drill press and “V-
block should be used to make sure of this.
To allow the arm to taper, enlarge the
holes slightly by “wobbling” a hand-held
drill in them.

Figure 4 is a photograph of a fully
assembled manipulator (with end-effec-
tor) and assembly details are given in Fig.
5. Also refer to Fig. 6. Those should help
you to picture what has to be done, and
where.

Drill into both ends of five of the six
rod sections using a No. 29-bit (.136 in.).
Usc a punch to mark the center of the
rod’s diameter and to avoid slippage of
the bit. Drill deeply enough to penetrate
the .250-inch side-rod holes made previ-
ously. One of the 3.25-inch sections—the
one which will be used at the top of the
arm—gets a .250-inch hole, 1 inch deep,
in one end. That will later be used to
anchor the arm to the body.

Assemble the two 3.25-inch cross-bar
rods and the rectangular shoulder-hinge
plate. Use a center punch to mark the
rods through the .136-inch holes in the
plate. Take the assembly apart and use a
No. 19 bit (.166 in.) to drill into the rods
at the four places marked. Then tap those
holes for an 8-32 thread. Also use an 8-32
tap on the .136 in. holes which were
drilled into both ends of five of the rods.

Check your wark against the diagrams

continued on page 76
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Build this road-race game and enjoy all the excite-
ment of the arcade version on your own video screen.
Gentlemen (and ladies) . . . Start your engines!

L. STEVEN CHEAIRS

AMONG THE POPULAR ARCADE GAMES, THE —_ — — — — — o __ __ _0UFrTHEPCBOARD _
road-race type has always stood out. - ONTHEPCBOARD )
Many varieties of that game exist; they I
range from the animated types to the |
more recent video units, of the type we're |
about to describe. There is a major differ- |
ence between the game described here
and the average Arcade road-race—the 28&‘& LSI CIRCUIT AUOIO
average Arcade game’s price tag is in the
thousands of dollars; while this game will |
cost you less than a hundred dollars. |
In the pages of Radio-Electronics
magazine we have presented two other :
I
I

AU0I0
l AMPLIFIER

VIOED
SUMMING
AMPLIFIER

video-game kits: a tank and a motorcycle
game. The tank game (Nov. 1978) re-
quired two players; while the motorcycle
game (Jan. 1979) was only for a single
player. The present game allows both sin- | T D
gle- and dual-player operation. Thus, if
you find yourself alone, or where no one TO TV SET'S
else seems to want to play the game when VIOEO AMP

you do, you can use the single game agé‘uﬁj\ron
mode. But, when two or more players are

- Fig. 1—BLOCK DIAGRAM of the Raceway videogame showing the major components of the system.
available. . . . Block labelled “Controls” is actually located off the board (controls are mounted on case).

CONTROLS
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NOTE: PINS 12, 15,17, 26,27,& 28 ON IC3 ARE NOT USED
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Fig. 2—COMPLETE SCHEMATIC of the Raceway game. The project may be built on a PC board using
the foil pattern in Fig. 4 or wired point-to-point following this diagram.

System description.

The raceway game contains an assem-
bled PC board and the switches, trans-
former, casc and other hardware required
for project assembly. Assuming that you
wish 1o connect the system to a standard
NTSC 525-line TV set, you will also need
an RF modulator—many of which exist
in the hobbyist’s market.

The components contained on the
printed-circuit board form seven distinct
circuits. Two of thosc circuits contain
components that are off the card; refer to
the block diagram in Fig. 1 and the sche-
matic in Fig. 2. The power supply pro-
vides 8 volts DC using a 12-volt AC, pow-
er source located off the board. The 12
volts AC is rectified by four silicon recti-
fiers and then filtered to reduce the 120-

Hz ripple that is created by the full-wave
bridge. A three-terminal linear regulator
develops the operating voltage—addition-
al filtering is provided at the regulator’s
output.

The control section is composed of two
potentiometers, four switches, two R-C
timing networks, and four capacitors. The
potentiometers are used to vary the R-C
time constant; that time constant is pro-
portional to the position of the user’s race
car image on the TV screen. One or two
race cars can be steered using these con-
trols. Switch S1, labelled PRO/AM, is used
to select the level of difficulty. Two nor-
mally-open switches are used for sclect-
ing the number of players (S2, labelled
1, selects the 1 player option; S3, labelled
2, selects 2 players.) The third push-but-

ton normally-open switch S4 is provided
to reset the game. A minor amount of
debounce is provided by the capacitor
across the switch contacts.

The 3.579-MHz crystal oscillator is
formed using a CMOS gate, two resis-
tors, two capacitors and a crystal. Anoth-
er CMOS gate is used as a buffer
between the oscillator and the LSI inte-
grated game circuit. Next, the audio
amplifier and filtering circuit is formed
using three transistors and a few capaci-
tors and resistors.

The video summing circuit is of the
passive-resistive type. The resistors R4,
R9-R 14 are chosen such to give a video
signal with an appearance similiar to Fig.
3. The video signal out of the summing
network is AC-coupled to the video
amplifier QI which is wired as an emit-
ter-follower. Note: if you use an RF mod-
ulator you may need to adjust the output
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VIDEO INFORMATION
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BLANK
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Fig. 3—COMPOSITE VIDEO SIGNAL typical of that produced by the summing network. It is a combi-
nation of raw video, sync and blanking signals generated by the IC. See text for explanation.

impedance of the amplifier. You do that
by changing the emitter resistor. Nor-
mally, however, the adjustment will not
be required. The final section is the LSI
integrated circuit. That is a 28-pin DIP
MOS IC that contains the game logic.

Construction

The raceway game may be assembled
using either point-to-point wiring or
wirewrap or a printed circuit board.
Working from the schematic diagram
shown in Fig. 2 any of those construction
methods may be used. If you decide to
build using the printed-circuit approach,
then use the foil pattern shown in Fig. 4.
Components are placed on the board as
shown in Fig. 5. (An etched and drilled
PC board is available—see the parts list.)

Also, for those who do not have an ade-
quate source of all the components, the
source mentioned in the parts list will
provide all of the hard-to-locate compo-
nents on an individual basis or a complete
kit that includes all electronic compo-
nents, the PC board and the required
hardware—including a blank unpunched
case.

Assuming that you have chosen the
PC board approach, start by laying all the
electronic components out on a work-
bench. Make sure that the MOS and
CMOS IC’s remain in their conductive
packages. Compare the components to
the parts list to make sure you have every-
thing you need. Mount the four corner
spacers on the foil side of the printed cir-
cuit board with the hardware mentioned

bo- 8 INCHES -
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Fig. 4e—FOIL PATTERN for the printed circuit board. For those who prefer not to etch their own, one is

available from Q
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t-Star Electronics. See parts list for ordering information.
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Fig. 5—PARTS PLACEMENT DIAGRAM. Power transformer, control potentiometers and switches,
speaker and video jack are mounted off the board, on the case.

in the parts list; that way the spacers will
act as table legs and raise the PC card off
the work surface.

Install the two IC sockets in the proper
location noting the proper orientation of
pin 1 (see Fig. 5). Place a piece of card-
board on top of the sockets and by keep-
ing a firm pressure on top of the card-
board and the PC board rotate them

COMPLETED UNIT. Components on bottom of
board have been relocated in version described
here.

upside-down so that the foil side is now
up. Solder all of the pins using a 40-watt
soldering iron with rosin-core solder. Re-
place the board with the component side
up.

Install all of the resistors and capaci-
tors. Verify their location and solder. Fol-
low that step by installing the diodes, rec-
tifiers, transistors, and voltage regulator;
again, after placement and orientation,
solder the components to the board. Lay
the PC board aside until final assembly.

Locate the enclosure; drill the holes
required for the potentiometers, switches,
transformer attachment, PC-board at-
tachment, speaker mounting, video out-
put jack, and a line-cord strain-relief
grommet. Next, paint the exterior of the
case. After the paint is dry use dry-trans-
fer lettering to label the controls. Follow
that procedure by spraying the case with

12VAC
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PC BOARD prototype.

PARTS LIST

Resistors 4 watt, 5% unless otherwise
noted

R1—47 ohms

R2—220 ohms

R3, R4—270 ohms

R5-R7—470 ohms

R8, R9— 1000 ohms

R10, R11— 1200 ohms

R12, R13— 1600 ohms

R14—2400 ohms

R15—4700 ohms

R16-R19—10,000 ohms

R20— 12,000 ohms

R21, R22—47,000 ohms

R23— 100,000 ohms

R24— 150,000 ohms

R25, R26—270,000 ohms

R27—2 megohms

R28— 12 megohms

R29—1500 ohms, potentiometer, PC
mount

R30—5000 ohms, potentiometer, PC
mount

R31, R32— 100,000 ohms, potentiometer

R33— 10,000 ohms

R34 — 1500 ohms

Capacitors

C1, C2—30 pF

€3, C4—100 pF

C5—300 pF

Cé, C7T—.001uF

C8-C13—0.1 uF

C14, C15—10 uF, 15 volts, tantalum

C16—22 uF, 15 volts, tantalum

C17, C18—100 uF, 15 volts, electrolytic

C19, C20—0.1 uF

Semiconductors

D1-D4— 1N4004

D5— 1N746A Zener diode, 3.3 volts, 5%,
400 mW

D6— 1N754A Zener diode, 6.8 volts, 5%,
400 mwW

Q1, Q2—2N3904

Q3, Q4—2N3906

IC1—7808 voltage regulator, 3 terminals, 8
volts

IC2—4001 quad 2-input NOR gate or 4011
quad 2-input NAND gate

IC3-AY-3-8603-1 raceway game IC

S$1—SPST miniature toggle switch

S2-S4—SPST normally open miniature
push-button switch

SPKR1—small speaker, 8 ohms

J1—miniature phone jack

XTAL1—crystal, 3.58 MHz

Miscellaneous: knobs, line cord, 12-volt,
850 mA (or higher) transformer, case and
hardware.

Note: The following may be ordered from
Quest-Star Electronics, 5412 Burnt-
wood Way, Las Vegas, NE 89108: Kit of
all parts $59.95, AY-3-8603-1 game IC
$27.00, PC board $12.95. Add $1.75 for
shipping. Nevada residents add local
taxes.

GND
(o]
PRO/AM 1
T
PC BOARD 12VOLTS 1MV
CONTROLS e
Voo SPKR GNO  VIDED —
- ]
1 R32
Fig. 6—DETAILS of off-the-board t ti This should be used in conjunction with

the parts placement diagram, Fig. 5. AI;o refer to photographs.

<[k~
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Fig. 7—RACEWAY VIDEOGAME display as it
would appear on TV set or video monitor.

a clear lacquer paint to protect the fin-
ish—let the case dry for 12 to 24 hours.

Install the controls, transformer, line-
cord, output jack, and speaker. Wire
those components as shown in Fig. 6.
Recheck the wiring! Plug the line cord
into a wall outlet and check to see if the
proper DC voltage exists—around 8
volts. If so, discharge the filter capacitors
and then install the IC’s. Remove the
spacers from the wiring side of the PC
board and reinstall them on the compo-
nent side of the board. Next, mount the
PC board in the case. The assembly is
now complete. Note: if an RF modulator
is used it may be installed in the enclosure
or inside of the TV cabinet. That is up to
your discretion.

About the game

A typical game display consists of a
two-lane highway with two player-con-
trolled cars and randomly generated traf-
fic. Each lane has a score at the top of the
screen—see Fig. 7. The driver for each
car is located at the bottom of each track.
Adjust the TV contrast so the road is dis-
played as a white field; while the embank-
ment, center line, player cars, and scores
are gray. The traffic is displayed as black
images. The car has horizontal motion
only; that is a function of the potentiome-
ter position. After the reset button is
pressed the game starts. The TV screen
shows the two tracks with the drivers’
cars and the traffic. The scores are set to
zero. Both tracks have the same set of
random traffic. The traffic on the right is

24 horizontal scan lines ahead of the traf-
fic on the left side of the screen. Thus, if
the two-player game is selected, both
players will encounter the same degree of
difficulty.

The speed of the traffic in relation to
the driver increases every two seconds,
for up to a maximum of seven speeds,
until one of the two players crashes his
car into one of the obstacle cars. At that
point all video motion stops and a crash
sound is generated. The game again re-
starts in the slow motion and increases in
speed every two seconds once more; dur-
ing this time realistic engine sounds are
simulated. The engine sound starts from a
low and increases in pitch at four-second
intervals during the periods when motion
is observed on the screen. Every time a
crash occurs, a point is scored for the
opponent. The game ends when one of the
players reaches 15 points.

The single-player game proceeds as
outlined above, with the exception that
only one of the player cars is present. The
right car is removed—the left car is oper-
atable. After every eight cars that the
driver passes he scores a point; those must
be consecutive passes. The occurrence of
a collision resets the pass counter—thus
those cars passed between the last score
and the crash will not be counted toward
a new point. The score above the right
track records the number of crashes.
Thus the user is playing against the
machine, since the first score to reach 15
points wins the game.

As can be seen, a realistic raceway
game may be produced for use with a
standard television receiver fed through a
video modulator. (Several suitable video
modulators are available on the market.
You can get them through Radio-Elec-
tronics advertisers and computer stores.
If you have an option, select one with a
UHF output.) This game provides real-
istic motor and crash sounds. Also, skill
selection is provided for easy or difficult
driving conditions. Scoring is automatic
and on-screen; it is color-keyed for each
player. Both one- and two-game selec-
tions exist; all the timing signals for

continued on page 77
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ACCESSORIES For
AUDIO TESTING

Some of the most useful audio test equipment is very
hard to find. Here are six easy-to-build accessories
that will make your lab work easier and quicker.

GARY STOCK

NEARLY EVERY AUDIO TEST BENCH USES
a similar array of test instruments to
service and evaluate the performance
of stereo components—an oscillator.
distortion analyzer. VTVM. and dual-
trace oscilloscope are the most common
pieces of equipment. although many
others are also used. There is also a
whole range of accessones that are used
in conjunction with those major instru-

ments. These smaller components are
often so specialized that they are not
available from any manufacturer.

The key addition is a central switch-
panel for interconnections between in-
struments and the various componenis
under test, that is usually designed by
each technician to suit his particular
needs and manner of operation. In addi-
tion a whole range of other small filters,

attenuators. and loads are used. In the
following section you'll see how you
can build six of them and discover how
they can be used best. All are passive
devices, so power supplies are not
needed. Any one of them can be built in
a couple of hours. using off-the-shelf
parts. They will significantly expand
the testing and diagnostic capabilities of
any test bench.

High-power Load Bank and
Standardized Reactive Loads
for Amplifier Testing

EVERY AUDIO-TEST BENCH REQUIRES
some sort of resistive load so the power
output of an amplifier can be tested.
The load must have enough power dis-
sipation to be able to accept. without
overheating. the output of large ampli-
fiers. It must also have a stable. ac-
curate, and non-reactive resistance
value, typically either 4 or 8 ohms.
Many testing laboratories use loads
made up of large. wirewound non-in-
ductive power resistors. Usually one or
more S0-watt resistors are combined in
order to get the required power-handling
capability.

An inexpensive alternative is to con-
struct the oil-cooled load bank shown in
Figs. | and 2. This bank uses many I- or
2-watt carbon composition resistors
connected in parallel by busbar to derive
precise 4- and 8-ohm loads. By con-
structing the resistor ‘‘ladder’” on the
inside surface of the lid of a one-quart
paint can, and then immersing it com-
pletely in mineral oil. with which the

“CONNECT BUS STRAP FOR
852 DUTPUT ACROSS TERMINALS 184
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RESISTANCE OF EACH RESISTOR AND
n IS THE NUMBER OF RESISTORS

FIG. 1—SCHEMATIC illustrating principles of
resistor-ladder construction,

can has been nearly filled. the total
power dissipation of the resistors is in-
creased substantially over their free-air
dissipation. by a factor of three or more.
Thus a ladder of twenty 82-ohm, I-watt
resistors would have an effective re-
sistance of 4-ohms and a power-han-
dling capacity of 60 watts continuous or

INSULATED
BANANA JACKS
(2)

UNINSULATED
BANANA JACK

THREADED
METAL |,
SPACERS
(2-1" X %" 00)

NO. 14
INSULATED
WIRE (2)
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(4)

OIL-FILLED
CAN

4-8Q2
DUMMY LOAD

FIG. 2—PICTORIAL DIAGRAM of high-power
load bank. Subassemblies contain twenty resis-
tors each.



more when oil cooled, at least for the
relatively brief periods normally in-
volved in testing. To permit testing of
the amplifier’s performance into both 4-
and 8-ohm loads, each load bank is
made up of two 20-resistor ladders,
each having a value of four ohms. These
can be used separately to give two four-
ohm loads or connected in series (see
Figs. 1 and 2) by a short loop of busbar
to provide an eight-ohm load.

A second load device. particularly
useful when conformity to published
specifications is one of the important
considerations of the test, is an IHF-
standardized loading network that de-
liberately simulates the reactive-im-
pedance characteristic of a typical hi-fi
loudspeaker with a resonant R-L-C net-
work. The loading network tests the
ability of the amplifier to deliver power
into a loudspeaker at frequencies near
the speaker’s fundamental resonance.
where substantial voltage/current phase
angles exist.

The simplest way to use such a load

125 mH £+ 2%
— T —
800 ufF 540
+2% +1%
o— —) - M-
18.3Q £ 1%
A'A'Av
G

“ NP = NON-POLARIZED
FIG. 3—IHF-STANDARDIZED load used for
speaker simulation. Component values are
critical.

< 1000pF < 10K
SULLTALD 5% 3 5%
MOVING-COIL PHONO N
INPUT TERMINATION (L,'J'TEP&‘EVEL
TERMINATION

<
5;1»( £10%

MOVING-MAGNET
PHONO INPUT TERMINATION AND
LINE-LEVEL INPUT TERMINATION

FIG. 4—SCHEMATIC DIAGRAM of the three
common low-level input and output loads.

is to measure the difference between an
amplifier's power output into a resistive
load and into the reactive load. using an
input signal in the 40- to 70-Hz range.
The more involved procedures and
formulae for formally determining an
amplifier's reactive load rating as de-
fined by the IHF are contained in their
publication IHF A 202 (available for
$7.00 from ElA-Institute of High Fidelity,
2001 Eye St. NW, Washington, DC
20006. Make check for $7.00 payable to
EIA/CEG). These should be used when
you test to verify an amplifier’s pub-
lished performance. Construction de-
tails are shown in Fig. 3.

The third loading device is a box that
contains the standard low-power loads
connected to the inputs and outputs of
an amplifier or receiver for phono and
line-level testing. These have also been
standardized by the IHF, and schematics
for several types of input and output
terminations are shown in Fig. 4. They
may be easily built into a chassis box
with phono or BNC connectors.

White-noise “Pinking” Filter

ONE OF THE MOST COMMONLY USED
signals in high-fidelity testing is random
noise. It is a noise signal that has, at
any given instant, a gaussian (random)
distribution of both frequencies and
amplitudes. So it also has a long-term
average amplitude that is linear across
the audio spectrum. That distribution
enables rapid testing of audio compo-
nents. A random-noise signal is injected
into the device under test and the de-
vice's output is analyzed for changes in
the noise spectrum. Any change, of
course, indicates a nonlinearity.

For use in lab testing and service
work, random noise commonly comes
in two varieties: ‘‘white’" noise that
has equal total energy distribution per
cycle bandwidth, and **pink”* noise that
has total equal energy distribution per
percentage bandwidth. When analyzed
by a constant-cycle bandwidth analyzer
(a 1-Hz or 10-Hz band analyzer, for in-
stance) white noise exhibits flat total
amplitude  response; while pink
noise exhibits flat total amplitude re-
sponse when measured by a constant
percentage bandwidth analyzer, such
as a 1/3 or 1/10 octave analyzer.

Each type of noise is commonly used
with its complementary analyzer.
Using white noise with a constant-per-
centage bandwidth analyzer. that has
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FIG. 5—PINKING FILTER. This device converts
“white” noise into more useful “pink” noise.
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FIG. 6—PICTORIAL DIAGRAM showing sug-
_gested layout of pinking filter components.

an analysis window that becomes wider
and wider as frequency rises, yields a
noise-amplitude  characteristic  that
rises at a predictable 3 dB per octave.

Pink noise analyzed by a constant-
cycle bandwidth analyzer, whose win-
dow has a width that remains constant
regardless of frequency. produces a re-
sponse that falls at 3 dB per octave.

Most audio analysis work calls for
constant-percentage bandwidth ana-
lyzers. so pink noise is by far the
handiest test signal to have on the
bench. Yet many noise generators pro-
duce only white noise. To convert a
white-noise source to pink noise, a
pinking filter is required. The filter (see
Fig. 5) is a passive R-C network, so
there are some limitations on the im-
pedances of the equipment to be tested.
if accurate frequency response is to be
achieved. The output impedance of the
device preceding the filter (usually a
tape out or preamp out) should be no
greater than lk. The input impedance
of the stage following the filter no less
than 20k. The filter may be built into a
small metal box (Fig. 6). Its input is con-
nected via banana plugs directly to the
front-panel outputs of the random-noise
generator. A second pair of banana
jacks, binding posts, or a phono jack
are used for the output connector.

Component values here are critical.
See May. 1980 ‘*Hobby Comer’" for in-
formation on making your own precision
resistors.
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Step Attenuator for
Input Signals

AUDIO MEASUREMENTS ARE USUALLY
made at specific output levels. For
power amplifiers, often at full power,
—3 dB. —10 dB, and -20 dB. The
simplest way to make such measure-
ments rapidly is to insert a step attenua-
tor in series with the input signal. With
the attenuator in its bypass position (all

—r——————=

=

resistive elements out of circuit) the
amplifier’s full output can be measured.
Then sequential attentuation of the in-
put signal in steps permits evaluating
distortion at the various lower output
levels. Details for such a step attenua-
tor are shown in Figs. 7 and 8.

The unit provides up to 41 dB of at-
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IO———OO———OO—OO—OO——OO——OI
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84502 2.32K
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FIG. 7—STEP ATTENUATOR schematic. This device permits evaluation of output signals at pre-
determined input levels. DPDT switches may be either toggle or rocker type.

FIG. 8—POSSIBLE LAYOUT for an input signal
step attenuator.

tenuation for low-power signals in six
steps. It can be built into any type of
shielded metal box. using DPDT toggle
or rocker switches. Binding posts,
BNC's. or phono jacks are used for in-
put and output connectors. The uses of
the device extend beyond testing of
power amplifiers. It is equally valuable
for evaluating tape recorder and loud-
speaker performance.

RIAA-Equalization Inverter

ALL CONVENTIONAL RECORDS ARE CUT
with an equalization curve that reduces
the bass and increases the treble. A
complementary bass-boost, treble-cut
equalization is applied during playback
by the phono preamplifier. The exact
shape of this curve, is called the RIAA
curve, after the organization—the Re-
cording Industry Association of Amer-
ica—that standardized it.

750pF 1%
INPUT ouTPUT
1VOLT 1 MEG 1% 2 mV (AT 1,000 Hz)
A )
150k 1500 pF
1% 1%
4& 220Q
<
|_ < 5%
610pF 1%
=
L

4 ¢

FIG. 9—RIAA EQUALIZATION inverter. Compo-
nent values and tolerances are very important.

One important specification when
measuring a phono-preamp stage is the
accuracy of the equalization. since any
deviation from the standard curve in
effect introduces an error in frequency
response. For many years, X1 dB was
considered an acceptable figure. Im-
provements throughout the record-
playback chain and greater interest in
the sonic colorations of different pre-
amplifiers. have convinced many re-

OR
RCA
CONNECTOR

PILL VIAL, I
35MM FILM CAN, ETC.

PIN JACK

FIG. 10—CONSTRUCTION OF INVERTER using
in-line enclosure. Pin jack permits separate
ground.

viewers and design engineers that a
good preamp section should be accurate
to within 0.25 dB or even better.

The simplest method of evaluating
the RIAA-equalization accuracy of a
preamplifier is to insert an inverting
filter. which precisely matches the
standard curve. in series with the input
test signal. The preamp section’s out-
put. as monitored with a precision volt-
meter or strip chart recorder. should
be constant at all frequencies in the
audio range. Any meter deviation or
wiggles in the chart recorder’s graph
indicate equalization errors.

Details for the construction of an
RIAA-inverter are shown in Figs. 9 and
10. Note that the inverter circuit also at-
tenuates the input signal considerably,
to match the sensitivity of most preamp
sections (typically 2mV or less for full
output).

As you can see, the component
tolerances necessary to deliver the re-
quired degree of accuracy are quite
tight. You may have to individually
measure and pre-select or trim the com-
ponent values to obtain the tolerances
needed. The inverter can be built up on
a perforated circuit board. and housed
in a chassis box. Use RCA or BNC con-
nectors for input and output. It's a good
idea, by the way. to make provisions
for isolating the connector shields from
chassis grounds. Different preamplifiers
react in varying ways to phono-ground-
ing arrangements, and maximum flex-
ibility is desirable here. R-E

“I'm afraid your computer has a ter-
minal illness.”




Pictorial

Even though electronics tells them what to do,
mechanical devices do these jobs.

A VHS CASSETTE RECORDER THREADS
tape into the transport only for the PLAY
and RECORD modes. Pressing the STOP
button causes the mechanism to un-
thread the tape and then return it to the
cassette.

That's something you need to know.
In Beta machines, if you remember, in-
serting the cassette and pressing the car-
rier down until it latches makes the tape
thread immediately. Beta tape remains
wrapped around the video head drum
and through the transport path during
the record. play. fast forward. and re-
wind modes. It stays that way in the stop
mode, too. Only when the EJECT button
is depressed does the tape unwrap and
return to the Beta cassette

Not so in a VHS unit. Several things
happen to make the machine ready to
operate when you insert the cassette
and press down the cassette carmer, but
threading is nor one of them.

Genuine familiarity with a video cas-
sette recorder comes through expen-
ence. If you have access to a VHS ma-
chine. you can follow these explana-
tions directly. Lacking a machine. study
the photos. They should prepare you for
the reality of opening up a VHS recorder
to troubleshoot the mechanical portions
of a threading or unthreading fault.

As you see each mechanical device
pointed out in a photograph. the caption
tells you what it does and how it works.
In some instances, fault symptoms may
not be obvious: however, the captions
tell how to recognize the malfunctions.
(Note: The VHS machine used for those
photos is an RCA model VCT400. Other
brands and models contain similar
threading mechanics.)

WITH SIDE, TOP AND BACK COVERS OFF cas-
sette carrier—chamber that holds cassette—be-
comes accessible. Removing four screws frees
carrier cover. Pawil trips latch at end of cassette
gate, a door in the cassette itself that protects
tape inside, and, as carrier is pressed down,
metal post near corner lifts gate to uncover tape
at front of cassette.

tost common defect: warped cassette carrier
assembly or bent metal post. Either is often
caused by owner inserting cassette backward or
upside down and then trying to FORCE carrler
down to latching position. Only practical cure is

FOREST BELT

s

replacement of entire carrier assembly. But
metal parts can hardly ever be straightened to
the tight tolerances necessary for operation.
To inspect threading this way, press down on
cassette and depress the PLAY button. Note:
Continue pressure on cassette during operation;
slight looseness with carrier cover off lets tape
misalign and either tangle, break, or shut ma-
chine off. As long as you hold cassette down
tight, machine should function in Play mode,
sending picture and sound to TV monitor. If tape
does not thread with PLAY button depressed. per-
form tests the way the following photos describe.
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OPERATION WITHOUT CASSETTE can be ac-
complished by pushing the cassette carrier
down until it latches. Then stick black tape over
phototransistors at each side of mechanism.
Otherwise, automatic shutoff lamp illuminates
them and prevents PLAY button from latching.
Even bench or room light can trip the auto-shut-
off system, which instantly unlatches any operat-
ing button you might push.

Mechanical or electronic? With both photo-
transistors covered. press PLAY. If the button
does not latch. listen for clicking of auto-shutoff
solenoid each time you try to press the button
down. Solenoid is just behind row of operating
buttons, and hidden by them. A click indicates
that the solenoid is unlatching the button.
Trouble probably is electronic. in auto-shutoff
system, or caused by some error or maltfunction
that activates auto-shutoff.

If there's no clicking. but you still cannot get
the PLAY button to latch down, look for mechani-
cal trouble. Solenoid might be stuck.

Two spring-loaded roller arms keep cassette

carrier down. Pull them away and press EJECT to
release cassette carrier. From up position. push
carrier down slowly keeping downward pressure
on PLAY button at the same time. At bottom of

carrier travel, roller arms should slip over top ot
carrier-tray ends. If that does not release block
on PLAY button, mechanical interlock is not
working right.

THREADING MECHANISM in the stop mode
leaves tape unthreaded (photo at left). Path of
tape before threading leads across front of cas-
sette, with gate up and exposing tape. Mechanism
moves to threaded positions in play mode (photo
at right). Drawing illustrates tape path in un-
loaded mode, and labels key parts of threading
mechanism.

With PLAY button latched down. switch closes
to apply 12 volts to six-transistor stage thatdrives
loading motor. Motor pulley drives worm gear.
Two leading gears engage teeth around perime-
ter of two loading rings. Teeth cover only about
one-third of circumference of each loading ring.

Loading or threading posts are part of loading
rings. When motor drives rings, those posts
move in arc, in slots on guide plate. If cassette
were in place, both posts would protrude inside
cassette. between tape and reel. Also “'Inside
tape path is threading guide post, right next to
left-side loading-ring post. At right corner of
cassette, also “inside" tape path, is capstan.

Loading motor turns rings. and ring posts
move outward, each moving partway around
one side of video-head cylinder. If a cassette
were there, tape would be pulled outward from
the cassette by each of these loading-ring posts.

Threading-guide post moves outward, too: but
itis pivoted on arm and swings leftward. guiding
tape in that direction. Threading-guide post
establishes path that holds tape against full-
erase head.

As that post approaches leftmost travel, its
pivot arm levers another pivoted arm. Tension
post on the second arm swings rightward and
encounters tape. Attached to base of that ten-
sion arm is brake band that encircles base of
supply reel turntable. It tape were to slacken a
bit. brake band would tighten. Drag on supply
reel would keep slack out.

As loading-ring posts pull tape outward along
each side of cylinder, tab on left-side ring
pushes impedance roller back slightly, to allow
tape past. Then impedance roller returns into
contact with tape. Impedance roller contacts
tape firmly just before 90-degree direction
change around left loading-ring post.

An angle-post right beside loading post
changes tape direction another 90 degrees. At
the same time. angle post orlents tape to lie flat
against canted cylinder.

As all that occurs on left side. right-side load-
ing-ring post pulls tape from that side of cas-
sette. But there are no threading-guide and ten-
sion posts on right side; another impedance
roller positions tape close against right-side
loading post. Angle-post there straightens up
angle as tape comes from around cylinder.
Tape path from impedance roller to capstan
goes past audio and control head and holds tape
in contact with that head

When both loading rings have moved their

VIDEQ-HEAD CYLINDER
\

V-STOPPER

LOADING MOTOR (UNDER CHASSIS)

IMPEDANCE
ROLLER

FULL
ERASINGHEAD — |
THREADING POST —____

V-STOPP
| V-STOPPER

CAPSTAN MOTOR

IMPEDANCE ROLLER

AUDIO/CONTROL HEAD
AUDIO ERASING HEAD

TENSION POST — ]

[ T—PINCH ROLLER

™~

[~ TAKEUP REEL

CAPSTAN

STOP MOOE (UNLDADED)

LOADING-RING POSTS

posts through complete arcs (about 110 degrees).
both posts encounter V-shaped stop blocks. A
loading-end switch signals loading-motor drive
stage to stop motor. Similar signal activates
pressure-roller solenoid. which draws roller
against capstan

That completes loading. Capstan motor has
turned on, as has cylinder drive circultry. (Video-
head cylinder operates from servo-controlled
three-phase internal drive motor. In some ma-
chines it operates continuously. even in stop or
unthreaded mode.)



LEAF SWITCHES signal when threading or un-
threading has finished. Tab on left-side loading
ring pivots arm that pushes loading-end switch
closed.

In earlier VHS models, loading-end switch ap-
plies 12 volts DC (logic high) to logic circuits that
turn off threading motor stages, activate
pressure-roller solenoids, and switch electronics
to playback. Unloading-end switch, activated by
projection on right-side loading ring, grounds
logic input when it closes. This applies logic low
to stop reversed threading motor.

Some later VHS modeis have been altered to
take logic low from both switches—that is, each
switch grounds its respective circuit connection
when it closes at end of action.

Microswitches often become misadjusted, but
leaf switches seldom do. It's easy to tell by in-
spection whether a leaft switch closes as it
should. However, leaf-switch contacts are

susceptible to oxidation. Occasional burnishing
is an important part of preventive maintenance

Most noticeable symptoms of faulty end-
switches: Slight swishing sound of loading
motor as its pulley slips in belt, motor having
failed to shut off after loading. In unloading or
stop mode, capstan may keep running after un-
threading has supposedly finished.

Observe those switches. Normal operation
calls for whichever switch is closed to open as
threading or unthreading begins. Thus both stay
open during actual load/unload activity. Failure
of either switch to open thwarts this operation
Machine may refuse to load: may load and then
kick out PLAY button but not untoad: or may fait
to unload when returned to stop mode either by
auto-shutoff or manually

Replacement is best, of course, Inept adjust-
ment of a leaf switch often aggravates problems
just described

SIMPLE FAILURE of machine to load tape after
PLAY button has latched down can point to
broken or slipped drive belt. Characteristic of
this symptom: slight whine of loading motor run-
ning but no hint of movement in threading me-
chanism. After several seconds without loading
activity. automatic shutoff takes over and pops
PLAY button back up

Occasionally, jammed threading mechanism
prevents loading. That situation generally is ac-
companied by some noticeable effort of loading
rings to turn. Again, though, auto-shutoff takes
over presently. A stray object jamming the ma-
chinery can often be dislodged by turning load-
ing-drive worm gear backward by hand. Bent

parts would require replacement. Do not try
bending them back yourself; bending might
work for a while, but will result in callbacks and
wasted time

Slipping drive belt takes the same cure as in a
high-grade record changer or audio tape re-
corder. Clean pulleys and belt thoroughly with
alcohol. Best to replace belt. Do not touch either
pulleys or inside surface of replacement belt. Be
sure you have right belt; wrong size can create
intermittent.

If loading motor fails to run. do not blame
motor until you have checked out motor-drive
stages. Transistor fault there, as often as not, lets
motor run in one direction but not in other

TAPE POSITIONING in transport can be critical. Guides and posts along
path take care of that poslitioning. However, probably the most crucial are
guide posts on loading rings (photo above). They align tape with respect to
head wheel and thus with spinning video heads. Even slight misadjustment
of just one guide post delivers band of snow (photo above, right). In some
cases, you see multiple bands across picture. This symptom may not be
too bad with tapes recorded on same machine.

Examine tape itself. If tape shows crinkling along one edge. cause is
likely in guide posts on loading rings.

Heights of post guides are independently adjustable in most machines.
It's easiest if you remove cassette-carrier cover. However, you can manage
preliminary trial adjustment with only machine cover off.

Insert cassette (not your alignment cassette). Press PLAY. When the
machine has threaded. turn off main power switch. That leaves posts out
beside head wheel and accessible. To reach right-side post. you may have
to push the impedance roller aside, as shown in photo at bottom right). Use
only special tool for adjustment (RCA No. 144389; Magnavox No. VFK0137/
171455-13). (When you turn machine back on, it automatically unthreads
and cycles out to stop mode, since power was interrupted.)

Make your trial adjustments only slight—never more than one-half turn of
alignment screw each time. After one attempt. play properly recorced tape
and observe snow band. if it has become wider. you have gone in the wrong
direction or have adjusted a post that was not out of line.

P.S. Misalignment of head wheel assembly could cause the snow bands
but that is not likely unless head wheel has been replaced and its supports
improperly seated
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STEADY MOVEMENT OF TAPE through trans-
port depends largely on capstan and pressure
(pinch) roller. Minor speed variations are notice-
able first in audio track. As “wow’ grows worse,
picture begins breaking up—and sometimes
mutes completely. blanking off both video and
sound. Control servos try to smooth out minor
speed errors, but severe changes reach beyond
their range. Indeed. too much slippage trips
machine s automatic shutoft

Transport or tape-movement faults fit into at
least four categories. (1) Inadequate pinch-roller

pressure. or flatted or aged roller. (2) Capstan-
drive slippage. (3) Excessive drag at supply-reel
turntable. {(4) Faulty cassette. A faulty cassette,
which selcom happens. can be handled easily by
simply substituting a known good cassette
Pinch-roller trouble can develop from fault in
solenoid (see photo above, left) or Its linkages.
Hardening rubber on pinch roller can allow slip-
page, and calls for new roller. Thorough cleaning
of capstan shaft with alcohol should help, ard
should be done with any replacement rolier
Keep finger-marks from both capstan and roller

Capstan shaft has flywheel underneath deck,
driven by flat rubber belt from pulley on capstan
drive motor (see photo above, right). Aging belt
or accumulation of oil or dirt on pulleys can in-
duce slippage. Any video recorder should have
new set of drive belts installed every year or so,
or after 1000 hours of operation, as preventive
maintenance. Suggest that to machine owner
when an older machine comes in. But you'd
better not replace them without explaining first.
unless they re actually defective; someone might
accuse you of installing unneeded parts

DURING PLAY OR RECORD operation, only mo-
tion apptied to supply-reel turntable comes from
tape being drawn out of cassette. Yet, turntable
cannot be left free to “"coast.” Tape tension must
be maintained so that tape stays in close contact
with heads throughout transport

When loading posts move outward. drawing
tape with them. threading-guide post moves left-
ward. its motion operates another tension arm
on which is tension post that moves rightward
encountering tape. You can gauge motion of

-,

those two posts in photos above; thread posi-
tions are in photo at above right. Also, to help
you visualize those actions, photo at bottom
left shows tape route between these two posts.

Other end of tension-post arm attaches 1o
brake band at base of supply-reel turn-table (see
photo at bottom right. If tape tries to slacken
slack allows tension post to move rightward,
which tightens brake band around supply turn-
table

That brake is thus self-regulating under most

circumstances. Too much braking overtightens
tape and forces tension post slightly leftward,
loosening brake band. However, misadjustment
might leave the brake band entirely too tight and
present too much drag on supply reel

Foreign material. such as debris from broken
tape. might work its way down alongside either
turntable. That could impede rotation of turn-
table. Stuck takeup turntable causes tape to
spill. After several seconds. in some machines.
this condition activates the auto-shutoff circuitry




FAST FORWARD AND REWIND both operate
only with tape unthreaded. Tape path carries it
across front of cassette, with gate open, of
course. Either operating button closes switch
contacts that turn on capstan drive-motor.
(Video-head cylinder, which has its own drive,
remains off, in some machines.)

Rubber belt from pulley on capstan motor (see
photo at top) spins fast-speed drive wheel (where
finger points in photo at bottom). Mechanical
coupling from REWIND button pulls fast-speed
wheel into contact with rim of supply turntable
Result: turntable spins “backward"” at high rpm,
winding tape back onto supply reel very rapidly.

Pressing FAST FORWARD button pulls fast-
forward idler wheel into contact with both fast-
speed wheel and rim of takeup turntable. That
pulls tape rapidly from supply reel and winds it
up on takeup reel

Defects are generally mechanical. (1) Button
linkage may fail to pull correct wheel or idler into
contact with proper turntable rim. (2) Turntable
in question might be stuck, but that would also
affect Play or Record modes. (3) Turntable may
have lubricant on its rim. (4) One of idler wheels
with rubber tires mdy be afflicted by defects
common to such parts: aged and cracked or
hardened rubber tire; dirt or lubricant accumula-
tion; or chafed bearing at wheel center. (5) Drive
belt may have broken, slipped off, or stretched
(6) Pulleys beneath deck (photo at top) may
have accumulated grit or oil, or set screw might
have come loose.

Cleaning takes care of dirt and oil. Replace-
ment cures bad drive beit. Replacement is surest
corrective for bad idlers. in every case, however,
even after replacements, clean entire drive sys-
tem with alcohol before you call any job com-
plete.

SOME PRECAUTIONS are appropriate once you
have found and cleared threading/unthreading
problems.

Before you start reassembly of covers—even
before you put cover back on cassette carrier-
remove two strips of black tape covering end-
sensor phototransistors. Otherwise, machine
could damage video tape

Inexperienced technicians reaching that
phase of VCR repair often can't find or identify
comrect screws for replacing covers. To avoid
such confusion, buy compartmented trays at
hardware store and label each compartment
Less expensive: commandeer styrofoam egg
carton from kitchen (see photo below)

With all covers in place, insert biank cassette
tape and test all functions: Record from camera
and tuner, at both speeds, using monitor; play-
back into monitor: pause; fast forward; rewind;
and, of caurse, stop. Be sure machine goes auto-
matically to Stop mode and unloads at both ends
of tape travel, and whenever you slow down cap-
stan or head wheel by hand. R-E
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LOGIC
PROBE

If you need to know what is—or isn't—

going on in your digital logic
circuitry, build this economical
logic probe and

find out.

FRED BLECHMANN K6UGT

ANOTHER DIGITAL LOGIC PROBE? YES, BUT THIS ONE HAS A
number of advantages over many probes available in kit-form or
ready-made. It only takes about 30 minutes to assemble from a
complete kit that’s available. The high input impedance—about
1 megohm—keeps the probe from affecting most circuits, and
the long, slim probe body makes it easy to get “readings” in
crowded circuitry. A low parts count, using standard easy-to-
find components, results in low final cost. This probe works with
both TTL and CMOS circuitry, and is powered by the circuit
under test. Perhaps best of all, the complete kit is under $10!

Circuit

The schematic (Fig. 1) shows the simple, no-frills circuit. The
555 timer (IC1) is connected to function as a Schmitt trigger,
set to a fixed threshold value. The 555 acts as a comparator, with
the output inverted relative to the input. With no input signal,
pin 2 floats to a logic high level, holding output pin 3 low, so
LEDI (the logic high indicator) lights. When the input is con-
nected to a logic low level, pin 3 snaps high and LED2 (the logic
low) lights. Resistors R1 and R2 isolate the LED’s from each
other and control the current through them. Resistor R3 pro-
vides feedback between the control voltage and threshold inputs.
Diodes D1 and D2 isolate input pin 2 from spurious noise. Diode
D3 protects the 555 from reverse polarity connection of the
power leads.

Construction

The circuit could be assembled on perforated board and
mounted in any tubular container using some kind of metal
probe pin. For those readers who are not handy at making their
own enclosures, and prefer the compactness of a slim probe, a

RED (+)
%f\/—y -
INSI4 HI @[ -~
DI 555 LED 1
IN9I4
4 4 8 $RI
INPUT $ 3900
(PROBE TIP) ] 2
. 3
- 1cy $R2
wNeia  $r3 3 1 3%0a
" 100K 7
6 ar
) Lo(R)»~
=
BLACK (-)

FIG. 1—SCHEMATIC DIAGRAM of the logic probe. Device can be pow-
ered by 3.5 to 15 volts tapped off the supply in the device under test.
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FIG. 2—FOIL PATTERN of the logic probe's PC board.

CATHODES 7
<

LED 2

LED |

(+ TO PROBE TIP

FIG. 3—COMPONENT LAYOUT shows approximate positioning of the
parts on the PC board.

FIG.4—THE PROBE CASE IS SMALL so the PC board must be trimmed to
the dimensions shown.

CLOSE UP OF COMPONENT SIDE of PC board is shown in this view of
probe-tip assembly.

PARTS LIST
All resistors are /. watt carbon.
R1—390 ohms
R2—390 ohms

R3— 100,000 ohms

D1-D3— tN9 14 or equal, signal diode

LED1, LED2-—Mini red light-emitting diode

IC 1—555 timer

Miscellaneous: body, tip, pin, solder, wire, end cap, clips,
insulators, PC board or perf board, cement.

All of the above parts, except the cement, including a drilled,
plated PC board and clear plastic see-through body, are
available from: PPG Electronics Co., 14663 Lanark St., Van
Nuys, CA 91402. The complete kit is $9.95 plus $1 shipping
and handling, USA. The PC board alone is $2 postpaid, USA.
California residents add 6% sales tax.

kit is offered (see parts list) that includes a special probe-tip
assembly and slim acrylic plastic tube for the body. A thin,
solder-plated printed circuit board is supplied with the kit (or
sold separately), that makes the assembly very easy and avoids
unnecessary crowding of parts.

Figure 2 shows the foil side of the PC board, and the parts
layout is shown in Fig. 3. The probe housing is small so the PC
board must be trimmed as indicated in Fig. 4. There are only a
few things to watch out for. Since the small-diameter probe
body does not allow space for a socket, it is especially important
that you orient pin 1 of the 555 properly. Also, be certain the
bases of the LED’s are only about '/is inch above the board and
that the cathodes are oriented as shown in Fig. 3. See Fig. 5 to

identify the cathode lead. Also, be sure the diode polarities are-

as shown—the banded end is the cathode.

p
4

/

ANODE

\\ p
&)

FIG. 5—LED POLARITY is often indicated by having the leads shaped as
shown—the cathode lead is the shorter. In addition, the plastic package
often has a flat on the rim immediately above the cathode lead.

CATHODE

CUT HERE
FIG. 6—THE PROBE TIP IS SALVAGED and adapted from the housing of a
popular ballpoint pen.

Assemble and solder all components to the board, keeping all
parts close to the board. D1 and D2 will have one end raised, so
they are at about a 30-degree angle to the board, unless the
particular diodes you use are very short. The extra hole between
the junction of DI and D2 at the narrow end will be used later.
The same is true for the hole next to pin 1 of the 555. Diode
D3's cathode (black band) is soldered in the extra hole next to
pin 8 of the 555. The diode lies flat on the board; its anode is
connected later.

Now you must prepare the probe-tip assembly. Recognize the

continued on page 73
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THE CHIEF FUNCTION OF ANY PICKUP
arm in a record-playing system is to
keep the cartridge’s stylus in intimate
contact with the record groove without
impeding movement of the stylus as it
traces the complex microscopic undula-
tions that are a physical representation
of the music waveforms to be repro-
duced. One of the problems associated
with pickup arms is arm resonance—the
interaction of the arm’s mass and the
compliance of the cartridge’s stylus as-
sembly. The frequency of that resonance
may be below 10 Hz. The higher the
cartridge compliance. the lower the
arm’s resonant frequency.

Some arm/cartridge combinations
may have resonance peaks that are as
much as 20 dB higher than audible,
musical low-frequency content in the
record. When the arm is excited by
very strong bass in the music or by
warps in a record. arm resonance can
cause intermodulation in the reproduced
music. Under worst-case conditions.
excessive pickup arm resonance can
actually push the stylus out of the
groove entirely.

There are two approaches to solving
arm-resonance problems: reducing the
mass of the arm to increase the arm’s
resonant frequency so that it is above
audible range: or taking steps to damp
out resonance peaks to below audibility.
A pickup arm recently introduced by
JVC and incorporated in their maodel
QL-Y5F turntable shown in Fig. | at-
tempts to damp resonance with purely
electronic systems. Tracking force and
anti-skating force are also applied com-
pletely electronically. The new pickup
arm is called an Electro-Dvnamic (E-D)
Servo arm and is aptly named. since two

fully electronic servo systems control all

HEEIESTHERE®

SERVO-CONTROLLED
PICKUP ARM

An unusual dynamically balanced pickup arm from JVC
replaces many mechanical components with electronics
to reduce the effects of resonance to a minimum.

LEN FELDMAN
CONTRIBUTING Hi-Ft EDITOR

FIG. 1—JVC’s MODEL QL-Y5F has unique servo-controlled pick-up arm.

horizontal and vertical motions of the
arm from instant to instant while the arm
tracks a record groove.

Two coreless linear motors generate
the horizontal and vertical torques that
move the arm. Each torque is controlled
by its own independent servo system.
Of the two most popular balancing sys-
tems used in pickup arms. dynamic and
static. the dynamic type does a better
Job of keeping the stylus in close contact
with the walls of the record grooves.
But conversely. the spring that is used
in most dynamically balanced arms.
hinders. rather than helps. the arm to
move smoothly as the stylus it carries
tracks complex undulations in the
grooves. The result is stylus movement

that is not totally free. Another im-
portant factor to consider is the applied
anti-skating force. It is often mechani-
cally applied and presents another
source of friction and. in consequence.
another cause of impeded stylus motion.

JVC’'s E-D Servo pickup arm is a
dynamically balanced type that does
not have the drawbacks you would
normally expect. It has no spring to
apply tracking force. nor does it have a
second spring or magnet to apply skating
force. Instead. it uses a balancing sys-
tem in which torques, generated by the
interaction of a built-in coil with a
permanent magnet (actually two mag-
net-coil combinations. for horizontal
and vertical torque generation) do the
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job without any mechanical contact
with the moving arm itself. What is
essentially a statically balanced arm re-
mains free of any mechanical linkage,
and. therefore, has high sensitivity. An
exploded view of the major elements of
the new E-D arm is shown in Fig. 2.
If a conventional pickup arm is
accelerated upwards by the warp of a
record being tracked, its tendency is to
rise even after the warp-area has flat-
tened out, until gravity brings it back
into contact with the record’s surface.
In the past, oil-damped arms have been
used to attempt to correct that situa-
tion. In JVC's E-D Arm. when record
warp starts to lift the arm. it generates a
voltage in the vertical velocity-detec-
tion coil. This voltage is passed along to
the vertical arm-drive circuit where it is
converted into current, is amplified.
and fed to the vertical arm-drive coil.
The coil develops a magnetic field that

A -~
e
" FIBER VIBRATION ABSORBENT
SHELL 7
CONNECTOR MAGNET —_
HORIZONTAL _
DRIVE COIL

moves a magnet in the opposite direc-
tion to that of the initial force—in this
case. downward. Since the entire pro-
cess is electronic. it occurs in a matter
of nanoseconds, before mis-tracking can
occur. Incidentally, once static balance
has been set for the arm/cartridge com-
bination, variable tracking force is
applied electronically, by a constant
current, in much the same manner.
Lateral motion of the arm and cartridge
is also under continuous electronic con-
trol by a similar system. Sudden physi-
cal shocks. whether mechanically or
acoustically coupled to the turntable
system are effectively “*damped.” as
are excessive lateral arm excursions
caused by records with center-holes that
are not properly centered. The two
separate horizontal and vertical servo
systems work together to cancel all
spurious arm movements, whether they
are vertical, horizontal, or. as most
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FIG. 2—SERVO-CONTROLLED PICK-UP ARM has velocity detecting and drive coils that are used to
vary both the horizontal and vertical damping characteristics.

FIG. 3—SUBSONIC ARM RESONANCE distorts
audible test tone.

cften, a combination of both. And just
ds a constant current maintains down-
ward tracking force vertically, anti-
skating compensation is applied by the
korizontal drive coil, also with a con-
stant current. Despite the seeming com-
plexity of the servo systems, adjusting
the E-D Servo arm is actually as simple,
if not simpler, than adjusting a conven-
tional arm. Once the cartridge has been
mounted and the counterweight has
been set for zero-balance. the user
merely turns both the Q-DAMPING and
ANTI-SKXATING/TRACKING FORCE dials to
the va.ue, in grams, recommended by
the cartridge manufacturer.

The two separate linear motors that
generate horizontal and vertical rotary
torques are mounted so that those
torques are created around the same
axis as that of the pickup arm’s rotary
shaft. This is done so that no force is
generated to try to shift the position of
the rozary shaft. and prevents any re-
duction in arm sensitivity caused by
eccentric application of additional fric-

. »
lion components. c
A o
Operation of the more usual auto- ¢
mated functions of the arm such as 4
horizontal travel, up/down cueing. g
lead-in. lead-out and return functions &
57
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are also completely electronic and the
arm does not contact any part of the
cabinet at any time. It is even possible
to adjust arm parameters during play,
since tracking and anti-skating forces as
well as resonance damping are all ad-
justed with continuously variable con-
trols located at the base of the pickup

arm.

FIG. 4—SERVO-CONTROLLED PICK-UP ARM
reduces arm resonance. Audible test tone dis-
tortion Is also reduced as compared to Fig. 3.

To illustrate the effect of arm reso-
nance, we found a heavily warped
record (not at all difficult to do, in-
cidentally) that had served us well as a
test record before it was inadvertantly
exposed to sunlight and hopelessly
warped. Using a conventional pickup
arm with a known resonance in the
region of 8 to 10 Hz with a specific
cartridge, that resonance was easily
caused intermodulation ‘at the higher
audible frequencies on the test record.
By synchronizing our oscilloscope so
that it **locks™” just one cycle of the de-
sired test tone contained in the record,
we see, in Fig. 3, how the subsonic
warp or resonance frequency interacts
with the desired audible-test frequency
to generate distortion.

FIG. 5S—EXTERNAL SHOCK applied to turntable
cabinet is accented by arm resonance. Upper
trace shows effect of external shock on con-
ventional pick-up arm, while lower trace shows
effect on servo-controlied arm.

The same warped record was then
played using the new IVC Electro-
Dynamic Servo pickup arm equipped
with the same cartridge. The Q-Damping
(or Resonance Damping) control was
adjusted until virtually all of the effects
of resonance disappeared from the scope
presentation, as shown in the scope
photo of Fig. 4.

Uncontrolled resonance in a pickup
arm can also accentuate the effect that
an external shock applied to the turn-
table cabinet can have on reproduced
music. The upper trace of Fig. 5 shows

the output waveform of a well-known
cartridge after an external shock is
applied to a tumtable cabinet. The lower
trace shows the output waveform pro-
duced by the same cartridge mounted
in the E-D arm and adjusted properly
for resonance control.

According to JVC, even signal-to-
noise is improved by proper control of
arm resonance. Since an unmodulated
record groove contains wideband, ran-
dom noise frequencies. it is reasoned that
some of that ngise energy will excite
the resonant frequency region of the
arm/cartridge combination and if such
resonance is undamped or uncontrolled.
overall noise amplitude will actually be

FIG. 6—NOISE WAVEFORM generated by un-
modulated record groove that is traced with a
conventional pick-up arm.
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FIG. 7—NOISE IS REDUCED as compared to
Fig. 6 when unmodulated groove is traced by
new servo-controlled pick-up arm,

greater than it would be had the arm
been properly damped and its resonance
suppressed. To prove that last point,
JVC supplied us scope photos of wave-
forms of noise generated when an un-
modulated groove is traced with a pick-
up-arm whose resonance is uncontrolled
(Fig. 6) and, for comparison, the wave-
form of noise generated when an un-
modulated groove is traced with their
new E-D arm (Fig. 7).

Although the phonograph record is
now more than 100 years old, and we
have come a long, long way from Edi-
son’s tin foil cylinders and steel phono-
graph ‘*needles,”” there still seems to be
no end to the innovative improvements
that continue to be developed to aid in
its reproduction and accuracy of play-
back. Probably the only development
that will bring to an end this quest for
perfection will be the standardization
and popularization of a digital disc
format. But since such standardization
still seems to be years away, every new
advance in analog record reproduction
is a welcome one. R-E

ROBERT B. GROVE

NO OTHER COUNTRY IN THE WORLD HAS
a government that smiles more leniently
on its eavesdropping citizens than does
our own. Many countries ban radio
listening altogether. while nearly all
others regulate it to varying degrees.

Listening and the law

While we Americans are free to listen
to anything, we are prohibited from dis-
cussing what we overhear (unless the
transmission is specifically intended for
public consumption). Additionally,
we may not use what we overhear for
personal gain. Those laws are expressed
by the 1934 Communications Act, sec-
tion 605. The act is presently under-
going massive rewriting by Congress.

Obviously, many manufacturers,
both domestic and abroad, are aware of
the insatiable appetite that Americans
have for *'listening in.”” New shortwave
receivers from offshore manufacturers
like Sony, Panasonic, Radio Shack,
Yaesu, and Kenwood-Trio. compete
with Drake, McKay. Dymek. Heathkit,
and other American manufacturers.

Some companies—notably Electra
(Bearcat), and Regency—specialize in
scanning receivers for the VHF/UHF
enthusiust,

As a result, worldwide radio com-
munications are being overheard at an
unprecedented rate by unauthorized
and uninvited listeners. Some agencies
are becoming quite sensitive about the
intrusion of their privacy. Treasury and
Justice Department officials are openly
opposed to scanner monitoring. Their
hostility is not without cause: an
alarming number of scanners have been
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In radio circles, eavesdropping is a way of life. If you

want to find out for yourself what's happening on the air,
this guide will provide a number of worthwhile pcinters.

confiscated from suspects arrested
during criminal investigations. The
scanners had been used ostensibly to
monitor law-enforcement channels to
elude capture. On the other hand. many
law-enforcement agencies welcome the
public inspection of their communica-
tions to stimulate involvement.

The vast majority of scanner listeners
are simply fascinated by the idea of in-
tercepting a communication not in-
tended for them to hear. It is a form of
voyeurism, whether we admit it or not.
And it’s fun! (See Table 1.)

About scanners

Although crystal-controlled scanners
are still with us for inexpensive moni-
toring of small numbers of frequencies.
programmable scanners are growing
rapidly in popularity. They are where
the action is.

The **Big Three" in programmables
are: Electra (Bearcat). Regency. and
Radio Shack (Realistic). For the in-
veterate tinkerer. nothing can surpass
the hours of fascination playing with a
programmable  scanning  receiver.
Those radios are available for VHF/
UHF-FM monitoring, VHF-AM aircraft
listening. or a combination of those
functions. New products and innova-
tive features are closely-guarded secrets
with manufacturers. Industnal espionage
is a real threat in this hotly-contested
race for first place in consumer scanner
marketing.

Modern scanner design

Most modern scanners have out-
standing sensitivity.  They provide

metropolitan coverage while using only
their small whip antennas. In fact,
manufacturers prefer that their cus-
tomers not use outside antennas. Often.
the increased signal strengths aggravate
problems of intermodulation, images.
and other symptoms typical of front-
end overload.

A frequent criticism heard from users
is. “*Why don’t manufacturers listen to
us? We want increased frequency

coverage. S-meters. reduction of images
and spurious signals. and increased
search rates.’” Well. perhaps the tide is
turning. 1 have just returned from a
very productive meeting with a top

manufacturer of scanners where | served
as a consultant. Many suggestions were
carefully considered. There should be
improvemenis in the months ahead!
Perhaps the most important develop-
ment 1n recent scanners is the BC-220
from Electra. It combines VHF-AM
aircraft monitoring with the usual com-
plement of three-band FM coverage.
More important, the dual-mode detec-
tor (AM and FM) qualifies the receiver
as an excellent mainframe to be used
with external frequency converters for
those stalwart listeners who want to ex-
tend their frequency ranges. Thus, the
military UHF-AM aircraft band (225—

BEARCAT 220 trom the Electra Co.

400 MH2z) could be covered, as well as
the new 806-866 MHz FM land mobile
band.

A number of manufacturers produce
high-quality frequency converters. in-
cludirg VHF Engineering, Vanguard.
JANEIL.. and Hamtronics.

VHF/UHF ban
In the U.S.. the most popular bands

0861 LSNONV
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REALISTIC DX-300 from Radio Shack

scuan in the FM ranges are: VHF-low
band (30—50 MHz); VHF-high band
(150—175 MHz), and UHF (450-512
MHz). Probably 99% of the land mobile
services operate their communications
within those ranges.

VHF-low band is occupied primarily
by users who need wide geographical
coverage. Hilly or mountainous terrain
is less destructive on signals within this
band. Sheriffs’ departments. utility
companies, and military users populate
that portion of the spectrum.

VHF-high band is the most densely-
packed portion of the land mobile
spectrum. Fortunately. it is not as
vulnerable to skip interference as low
band: otherwise most of the high-band
frequencies would sound like CB
channel 19! The popular two-meter
ham band with its myriad repeaters is

PANASONIC MODEL RF-2900

found just below the high-band fre-
quencies. The band of 144-148 MHz is
allocated to the amateur services, and
most programmable scanners cover at
least a portion of that range. Federal
government agencies are allocated the
frequencies above 162 MHz.

UHF is used primarily in metropolitan
areas. It provides some relief from VHF
congestion. Short antennas and less co-
channel interference are incentives for
many UHF users.

Frequency lists for VHF/UHF

Several companies produce periodic
lists of frequencies for scanner buffs.
Many of those lists are categorized by
geographical region for maximum con-
sumer convenience. Electra provides a
frequency service. Dial 1-317-894-1230
to request a free frequency list for your
area. It provides an excellent starting
point to begin listening with your new
scanner.

For the serious scanner user, one or-
ganization is outstanding for its service
to members: The Radio Communica-
tions Monitoring Association (RCMA)
with headquarters in Anaheim, Califor-
nia. Their monthly newsletter is packed
with pertinent information for scanner
enthusiasts. Frequency lists, new
equipment reports, technical topics,
and question-and-answer columns are
meticulously prepared for each issue.
New members are welcome. Write to
RCMA (P.O.B. 4563, Anaheim. CA
92803) for a free sample copy of their
excellent bulletin, and membership in-
formation.

YAESU MODEL FRG-7000

A very sensitive topic among scanner
listeners is that of federal law-enforce-
ment frequencies. Generally. those
channels are considerably removed
from the portion of the spectrum re-
served for non-government law-enforce-
ment operations. Some of those ranges
are not tuneable with programmable
scanners. An interesting book by Tom
Kneitel is his Top Secret Registry of
U.S. Government Radio Frequencies.
($4.95 from CRB Research. P.O. Box
56, Commack, NY 11725). It covers the
frequency range 25—470 MHz. and gives
an idea of who is on which frequencies
in the VHF/UHF spectrum. Several
pages of operating and listening hints
are included.

One major source of police. fire. and
local government frequencies is the
Police Call Directory, published by
Gene Hughes. It is available through
Radio Shack outlets. It may be ordered

PANASONIC MODEL RF-4900

from Hollin’s Radio Data, P.O. Box
35002, Los Angeles. CA 90035.

Shortwave reception

Below 30 MHz. everything is dif-
ferent: receivers. antennas, signal
propagation. and even services. Short-
wave listeners (“*SWL's™") often stay
up into the wee hours of the moming to
catch rare **DX"" as distant stations are
called in the vernacular (see Table 2). It
is here that we may intercept *‘Air
Force One’" with its presidential com-

munications—spies with their cryptic
broadcasts—pirate broadcasting sta-
tions at hidden locations—Coast Guard
rescue missions—intercontinental tele-
phone conversations—aircraft transmis-
sions from worldwide countries as they
cross the seas. The shortwave spectrum
changes its signal-carrying characteristics
from day to night. As a general rule,
above 10 MHz is daylight use. Below 10
MHz is best heard at night.

Although many listeners are fas-
cinated by everything they hear on the
shortwave bands. most SWL's are
polarized into one of two groups: Broad-
cast listeners (those who enjoy logging
distant international broadcasting sta-
tions like BBC and Radio Moscow).
and Utility DX'ers (two-way communi-
cations interception).

There is great challenge in both areas.
Third world countries with their weak.
temporary transmitters are elusive tar-
gets for the broadcast hunters. Military
maneuvers and diplomatic communi-
cations are fascinating fare for the

HEATHKIT MODEL SW-717

*“Ute’" fans. Yes, the shortwave
spectrum is a whirlwind of intrigue.
Many hobbyists are rediscovering the
excitement of shortwave listening, an
enthusiasm that seemed to fade a few
years ago. Time-honored companies
like Hallicrafters., National, Hammar-
lund, Gonset, and RME fell by the way-
side. Diversified companies like Heath-
kit, Collins, Radio Shack, and Drake
survived the threat of extinction.
Certainly, the increase in Japanese
competition contributed to the demise
of those former giants. Many manufac-
turers have seized the opportunity to
use off-shore manufacturing to their
own advantage. We have finally grown
to accept off-shore goods as a way of
life. Much of that equipment has turned

McKAY DYMEK MODEL DR-101

out to be of consistently high quality—
but some of it is not.

Choosing a receiver

If you are planning to buy a general-
coverage receiver, there are several
key factors worth considering before
you buy.




TABLE 2—SELECTED SHORTWAVE MONITORING FREQUENCIES
Freq. kHz Mode Service
3060 AM Spies? Try this frequency on the hour, evenings.
3090 AM Same as above, 15 minutes after the hour.
6175 AM British Broadcasting Corporation, early evening.
6522 SSB Commercial boats, Mississippi River system.
6715 SS8 Andrews AFB; Air Force One communciations.
6723 SS8 U.S. Navy primary calling channel.
6753 SSB Tactical Air Command, air-to-ground calling channetl.
8959 sS8 Transoceanic commercial airlines.
9505 AM Radio Moscow.
10390 RTTY INTERPOL (You'll need a teleprinter for this one!).
10780 SS8 Cape Kennedy/Patrick AFB air-to-ground.
11243 SSB Strategic Air Command “Alfa One" primary calling channel.
11740 AM Voice of America.
13272 AM Wide-area aeronautical weather broadcasts.
14894 SS8 Northern Air Defense Command (NORAD) network.

1. Frequency Stability: Tune in a
stable signal at the upper frequency
range of the receiver. Switch the BFO
on. Does the pitch drift continuously
over a period of merely a few seconds?
Tap the cabinet. Does the signal waver
in pitch? If the answer to both questions
is ‘"yes’’. then the receiver has both
thermal and mechanical dnft. Unless
you are a glutton for punishment, forget
that receiver!

2. Image rejection: All receivers suf-
fer in varying degrees from a malady
called images. It is the direct result of
superheterodyne circuitry. used 1n
nearly 100% of all receivers made to-
day. The symptom is receiving the
same signal in more than one place on
the dial. usually displaced by twice the
IF frequency. For example. if the re-
ceiver IF is 455 kHz. then you might
hear 5000-kHz WWYV time signals also
on 5910 kHz. (5000 kHz + 2 x 455 kHz

$910 kHz). That aftliction is re-
ducible—for a price!

3. Frequency-readout accuracy: There
is a strong trend toward digital fre-
quency displays. That is good. Even
competitively-priced receivers can now
afford a low-cost digital readout. Check
the readout accuracy by tuning in a few
stations of known frequencies (such as
WWYV time signals on 5. 10. 15 and 20
MHz). and reading the display. Some
receivers can be calibrated easily for
improved accuracy.

4. Selectivity: With an ever-growing
demand for radio-spectrum space. radio-
spectrum users find themselves crowded
closer and closer together. Your re-
ceiver's responsibility is to separate
them. Better receivers have switchable
selectivity. Broad selectivity is used
when audio quality is more important
than interference rejection. But for
weak-signal. crowded-band conditions.
there is no substitute for sharp selec-
tivity. To check your prospective re-
ceiver for selectivity, tune through the
6 to 12-MHz portion of the shortwave
spectrum at night. Try to narrow in on
individual signals. Single-signal recep-

TABLE 3
MANUFACTURERS

For more information, circte the cor-

responding numbers on the Free In-
formation Card inside the back cover.

R. L. Drake Company

540 Richard St.

Miamisburg, OH 45342
CIRCLE NO. 90

Electra Co., Div. of Masco Corp.
300 East County Line Rd.
Cumberland, IN 46229

CIRCLE NO. 91

Heath Company
Benton Harbor, M! 49022
CIRCLE NO. 92

McKay Dymek Co.

111 South College Ave.

Claremont, CA 91711
CIRCLE NO. 93

Panasonic Company

One Panasonic Way

Secaucus, NJ 07094
CIRCLE NO. 94

Radio-Shack, Div. of Tandy Corp.
2617 West Seventh St.
Fort Worth, TX 76107

CIRCLE NO. 95

Regency Electronics, Inc.

7707 Records St.

Indianapolis, IN 46226
CIRCLE NO. 96

Sony Corp. of America

9 West 57th St.

New York, NY 10019
CIRCLE NO. 97

Trio-Kenwood Communications, Inc.
1111 West Walnut
Compton, CA 90220

CIRCLE NO. 98

Yaesu Electronics Corp.

15954 Downey Ave.

Paramount, CA 90723
CIRCLE NO. 99

tion in that crowded portion of the HF
spectrum at night is the mark of a good
receiver!

Those four characteristics—stability,
image rejection, readout accuracy.
and selectivity—are the most important
considerations in buying a receiver for
today's demanding needs. Other con-
siderations—noise limiter. fine-tuning
dial, S-meter, internal speaker—are
usually included. and do not warrant
special attention here.

Conspicuously absent is a check for
sensitivity. Most modern solid-state re-
ceivers have adequate sensitivity. If
you are in doubt. try the following
simple test: At night. listen to the 6 to
12-MHz portion of the dial with no an-
tenna connected. Preferably. short-
circuit the antenna connection to the
chassis ground terminal. Few, if any,
signals should be heard. Now. (with the
antenna terminal unshorted) connect a
short length (a few feet) of wire to the
antenna terminal. A barrage of very
strong signals should be received
throughout that range.

Antennas for shortwave

Selecting an antenna is reasonably
straightforward for shortwave listeners.
It should be 25 to 75 feet long. as high
as possible, clear of obstructions such
as buildings and trees. and as straight
as practical without sharply doubling
back on itself.

If you live in a tightly-regulated
apartment building. adequate reception
is still possible by running the antenna
wire around the outer edge of the
ceiling. A ground helps reduce electncal
noise. but is not absolutely mandatory.

Frequency sources for the SWL

The newcomer is often faced with a
dilemma: He has a fine receiving setup,
but how can he find out where to listen?
Fortunately. several excellent publica-
tions are available for the shortwave
listener. The venerable Confidential
Frequency List. Volume 4. is now
available from Gilfer Associates for
$6.95. (P.O. Box 239. Park Ridge. N.J.
07656). Gilfer is also a good source for
the World Radio and Television Hand-
book ($14.95). an exhaustive directory
of broadcasting stations worldwide.

Steve Handler has just released his
World Radio Communications Guide
for $5.95. (Handler Enterprises. P.O.
Box 48. Deerfield. IL 60015). It lists a
wide range of frequencies from short-
wave through UHF.

Getting into monitoring does not
have to be prohibitively expensive.
Crystal scanners are available for less
than $100 new. Programmables start at
about $250. Shortwave receivers of rea-
sonable quality generally start in the
$300 range. Of course the upper limit is
considerably higher. Watch for adver-
tised specials R-E
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Step-by-step TV IF Align

Aligning a TV IF amplifier isn't muck of a chore as
it sounds. With the equipment on hand, just follow the
alignment instructions. Here are some helpful hints.

JACK DARR
SERVICE EDITOR

ONE THING YOU MUST HAVE BEFORE
starting any TV IF alignment job is the
alignment instructions. Why? For one
thing, to show you where the different
tuned circuits are, and what frequencies
they should be aligned to! This will
vary widely from set to set, even in sets
of the same make. You have to know
where things are: you can’t just guess
at it.

The manufacturer’s service data
should give you full alignment instruc-
tions. All Sams Photofact Folders have
them. Pictorial diagrams or layouts of
the chassis are necessary. to show you
where each adjustment is. They also
show you where various traps are, and
to what frequencies they must be
aligned. So. be sure you have this in-
formation first: study it and locate each
adjustment.

Many sets have solid metal bottom-
shields over the IF stages. Holes are
provided in them so you can get align-
ment tools into the coils. It's often a
good idea to look the IF stages up. and
write their identification on the shield in
pencil!

You'll need to locate the various
hookup points, too. The video detector
output is often provided with a metal
“lance’” or strip so that you can con-
nect to it. The sweep signal must be fed
into the input of the IF. That is on the
tuner, since the mixer is actually the
first 1F amplifier, and its output trans-
former is the Ist IF transformer, also
on the tuner. It is sometimes called the
“‘mixer grid test point.”

In transistor tuners. an alignment
connection is usually provided for that,
t00. It will be shown in the alignment
instructions: look it up. If it isn’t. you

FIG. 1—SCOPE TRACE WITH TV OFF. The 45.75
MHz marker is at the right; the 41.25 at left.
Sweep curve will come up between them

can often clip the sweep generator’s out-
put lead to some insulated part near the
mixer transistor and radiate the sweep
signal into the mixer.

Sweep generators.

Sweep generators are generally built
into a single cabinet that contains the
sweep. markers, and marker adder.
Many of the sweep generators also
have bias supplies. The scope’s vertical
and horizontal sweeps are driven from
the marker adder through separate
leads.

If you leave the scope hooked up,
you can often set np a TV for alignment
by connecting only two leads! One is
the sweep output., which goes to the
mixer test point: the other is the “trace
input,”” which is connected to the video
detector output of the set. That is the
marker-adder input from the set. Scope
trace height can be adjusted by the
TRACE AMPLITUDE control on the marker-
adder. The scope’s horizontal sweep.
blanking. and phasing: can also be con-
trolled by the marker-adder. By the

way. the scope must be set to EXTERNAL
HORIZONTAL SWEEP position, that will
leave you with only a dot on the scope
screen unless the sweep generator is
turned on'! The actual horizontal sweep
is coming from the sweep-generator.

Adjusting the sweep centering

With this type of instrument. you can
set up the markers and adjust the sweep-
center and sweepwidth, even with the
TV set turned off. The markers can be
turned on. and they will show up on the
scope trace. To locate the right place.
turn on the 45.75 MHz and 41.25 MHz
pix and sound markers. Next. adjust
the SWEEP CENTER control until those
are spaced about right on the scope.
The sWEEP WIDTH will control their dis-
tance apart. Fig. | shows how that
should look.

Now you're ready to go. Turn up the
SWEEP oUTPUT amplitude control of the
generator until you see the curve on the
screen. Bias can be adjusted at this
time. Check the alignment instructions
and connect the bias leads to the points
indicated. Set the voltage by hooking a
multimeter to the bias points, and adjust
for the value specified.

Killing the TV horizontal sweep

Most alignment instructions call for
disabling the horizontal sweep of the
TV set. to prevent radiating harmonics
into the curve. which would cause
beats. Figure 2 shows a curve with such
beats: that is a color bandpass curve.
The wiggles on the curve came from the
horizontal output.

To kill the horizontal sweep. pull the
horizontal output tube. Do not simply
take the plate-cap off: that may damage
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FIG. 2—HORIZONTAL OUTPUT STAGE is making
the beats on the sweep curve.

the output tube. Never pull the hori-
zontal oscillator tube alone: that will
ruin the horizontal output tube in about
30 seconds. [f the set is a series-filament-
type and you can’t pull the tube. dis-
connect the horizontal output tube’s
cathode lead from ground. In solid-
state sets you can often pull the hori-
zontal-output stage fuse or disconnect
the DC supply.

The actual alignment job

Now you're ready! Turn up the gain
on the scope and sweep-generator untill
you see a curve about 2 to 3 inches high
on the screen. (Many alignment instruc-
tions specify an output from the video
detector of 2.0 volts P-P. You can cali-
brate your scope for that if you want
10.)

You have the picture and sound
carriers marked. Check the position of
those markers: They should be at the
places shown in Fig. 3. Check the over-
all shape of the curve. It should look a
lot like this one. The pix marker (45.75)
should be halfway up the right side and
the 41.25 sound marker must be in the
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trap-notch at the left. just where the
curve touches the baseline.

Reversing sweep direction
You may find that the curve is re-

45.75 MHz
PIX

1

FIG. 3—HOW THE INITIAL CURVE should look;
only pix and sound markers are on.

versed: 45.75 marker on the left, etc.
Actually. that makes no difference at all
as long as you know which 1s which.
However. if you want to **make it look
like the one in the book.” flip the
TRACE REVERSE switch found on
many sweep-generators. If yours
doesn't have one. pull the sweep-gen-
erator AC plug. turn it over. and put it
back. That will do it. Many set-markers
(and all Sams Photofact Folders) show
alignment curves with the pix carrier on
the right.

Not enough marker height?

If you have a fine curve but the
markers are tiny pips. hard to see. you
have too much RF output from the
sweep-generator, Turn the RF SWEEP
output down and bring the scope verti-
cal gain up to put the curve back to its
original size. You'll see the murkers get
bigger. For a normal curve, with the
scope set at 2.0 volts P-P for about a 2-
inch-high pattern, you'll have plenty of
marker gain: you'll find that there is a
MARKER SIZE control on practically all
sweep-generators.,

NN\
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Figure 4 shows a curve that you might
see on the initial setup. The 45,75 MHz
marker is on the right. 41.25 MHz
marker on the left in the trap-notch.
However. the 42.17 MHz color marker
just above it is much too far down: also,
the vital **color-slope™" of the curve has
a wrinkle in it! There's also a peak
above the video carrier that shouldn't
be there. Now we're ready to start
straightening this out.

FIG. 4—FIRST CURVE ON SCOPE: Not too bad
for a start; not too good, either!

The first step

You'll find that the first step in all
alignment procedures is the trap align-
ment Since those do a lot to shape the
curve. you can see why. They determine
the slope of both sides of the curve and
tuke out unwanted signals.

Set the 41.25 MHz sound marker first.
It must always sit in the notch (in fact,
it mnakes the notch!) at the left side of
the curve. You'll often find two trap
coils and an adjustable resistor used for
this. The resistor is connected across
one of the trap coils and is called a **Q-
spoiler'': it flattens the response of the
trap to just the amount needed.

77z
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There will usually be one trap in the
IF input and one in the output. The Q-
spoiler resistor may be at either end. In
either case. watch the 41.25 MHz
marker and adjust all of those until the
marker is set exactly in the right place.
just where the left side of the curve
touches the baseline, and the curve is
as steep as possible on that side.

On the other side of the curve. the
47.25 MHz adjacent channel sound
marker (ADJ SND) is in the same position.
just at the point where the slope of the
curve touches the baseline. One more:
The 39.25 MHz adjacent-channel pic-
ture will be seen to the left of the 41.25
MHz sound marker, on the baseline.

The worst trouble you can get into
with incorrect trap adjustments is when
they *‘get into the curve.’’ To see what
that does, deliberately detune the 41.25
MHZz trap so that it moves to the right—
into the curve. You'll see that side of
the curve flatten out very badly. To
find out what that will do to your pic-
ture, turn on the three color markers:
42.17, 41.67. and 42.67 MHz. That
shows you the response of the IF to the
important color signals.

Now turn the trap over into the curve
and watch the three color markers. Fig-
ure 5 shows you what this could look
like. What kind of symptom would that
cause? No color. or very bad color.

FIG. 5—WHAT YOU CAN SEE WHEN a trap is
intentionally tuned into the curve.

Note that the color signals have now
been almost obliterated by the trap! A
marginal condition on this—where the
trap is not quite in the middle of the
color bandpass, but too close—can
cause the "I can't tune the color in"
symptom. The color will appear as you
fine-tune. but will drop out.

Order of alignment

Now, (finally!) we're about ready to
start on the alignment of the tuned cir-
cuits. Don’t try to take shortcuts here;
do the trap adjustments, and all of the
other preparatory steps. first. After
that, the actual alignment is a breeze.

While you'll find variations, the typi-
cal order of alignment for the various
stages and their frequencies will be
something like this:

The Ist IF transformer. on the tuner:

tuned near 45.75 MHz, it affects the
right side of the curve and the position
of the pix carrier on this slope.

The 2nd and 3rd IF coils: peaked
near the center of the band. about 4344
MHz, they affect the tilt. bandwidth,
and the top of the curve in general.

Last IF transformer, before the video
detector: normally about 42 MHz; it
affects the slope of the left side of the
curve and determines the position of
the color carrier on that side.

For the first step. rough in all the
adjustments, starting at the Ist IF and
working back toward the video detec-
tor. Get the curve as close as possible:
go by the position of the 45.75 pix
marker and 42.17 color marker on the
slopes. Those should be at about S0
up on the curve and exactly opposite
each other.

Now look at the curve. Are the sides
as straight as possible? Are the pix and
color markers at 507 up and are they at
the same height? If so. fine. Now turn
on the two color-bandpass markers and
check the color-slope of the curve—the
left side. But sure that it is straight and
that all three markers are “‘up’’ on the
slope. If the 41.25 MHz trap is set too
close to the curve. it can pull down the
lower bandpass marker. 41.67 MHz.
until it's down on the baseline. That
cuts off one sideband of the color signal
and can give you some very strange
pictures indeed! The 41.67 MHz marker
should be up on the curve as far as you
can get it—which won't be too far; it
must not be on the baseline!

Figure 6 shows a typical IF curve
after alignment: 41.25 MHz marker on

FIG. 6—ALIGNMENT IS COMPLETED. Dip in the
center is normal in this receiver.

the baseline at left, 42.17 MHz color
marker up the left slope, 45.75 MHz pix
marker up the right slope. and 47.25
MHz adjacent sound marker on the
baseline at right (Color band-limit mark-
ers off.) Note the dip in the center. That
is not unusual: in fact, for this set. the
alignment instructions specify ‘‘not
more than 157" dip. Itis due to a little
overcoupling of the middle IF trans-
formers, to get a better bandwidth.
Others will show a round-top *hay-
stack™ IF curve or a very small dip.
Check the alignment instructions for

your set to see what the finished curve
should look like.

When making those adjustments,
remember what [ said a while back.
Tune for shape, not amplitude! Those
stages are designed to give the proper
amplitude: the tubes (or transistors) will
have enough gain. but they must have
the correct bandpass (meaning. curve
shape). In olden days. many “‘tech-
nicians™" used to ‘‘tune up the IF's"' to
get a blacker picture! They usually did
so without test equipment—and wound
up in a mess. Actually. the picture
strength or amplitude is not determined
by the amplitude of the curve but by the
picture carrier’s position on it! Not too
long ago. I had good color but weak
video in one set. Hooking up the sweep
generator, | found the video carrier
down to about 15% off the baseline!
One “‘twitch™ of the input IF adjust-
ment brought it up to its proper place
and | had all the video | wanted! That is
a good example of the type of problem
that can be so simply solved with
sweep-alignment tests.

The preceding has dealt with color
TV IF alignment, which is more critical
than black-and-white. Alignment in
black-and-white sets is pretty simple.
You simply align for a symmetrical
curve with the picture carrier about
halfway up on the right side. The 41.25
MHz sound marker can be used to set
the left side of the curve and. if you
want to, a 44.0 MHz marker used to
locate the center of the peak. Those
will usually have the haystack curve we
mentioned before. R-E
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“Wow! This month's centerfold in
Radio-Electronics is the new IPM digital

computer, and what a beautiful memory
it has!”’




TUNE IN

AMERICA'S
LAND, SEA AND AIR

The incredible, no-crystal
Bearcat 220 Scanner tunes in
all the real excitement of
AM aircraft communications
plus FM public service
frequencies, with pushbutton
ease.

S
gi%b

220

Now.
Tune in all the
real excitement of
the wild blue yonder, at
the touch of a button.

The no-crystal Bearcat 220
Scanner searches and tunes in aircraft
communications. Jets at 30,000 feet. All the tense
towertalk. Everything is pre-programmed in space-
age memory banks.

The 7-band Bearcat 220 Scanner also brincs
home public service frequencies, too. Pre-
programmed Marine frequencies. Police action
Fire calls. Weather warnings. You name it.

The Bearcat 220 has all the features and

quality Bearcat Scanners are famous for. Track
tuning. Decimal display readout. Automatic air-
craft and marine search. Selective Scan Delay. ®
Automatic squelch and lockout. Priority. And much,
much more.
After all, Bearcat invented Scanning. And we'll

stop at nothing to bring you all the excitement- X
of land, sea, and air The number one way to real excitement.

EbC@ Copyright 1980 Electra Company e Division of Masco Corp. cf Indiana e 300 East CoLnty Line Road. Cumberland. Indlana 46229
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hobby corner

A quick and easy way to make one-of-a-kind printed circuit

boards.

YOU NEED NOT HAVE BEEN READING THESE
pages very long to know that 1 firmly
believe in doing things the easiest possible
way. When it comes to building up a cir-
cuit on a board, we all know that a dedi-
cated printed-circuit board is the easiest
way 1o go.

In spite of that, | have recommended
using a wiring pencil and a plain board
when a pre-ctched board is unavailable
and you need only one or two copies. To
my way of thinking, all that drawing and
etching is too much trouble for a couple
of boards. Well, times do change and so
must 1 when the best of both worlds is
available.

Now you can make a dedicated PC
board without etching! All it takes is E-Z
Circuit materials by Bishop Graphics (P.
O. Box SO07RE, Westlake Village, CA
91359). Actually, the E-Z Circuit line
includes materials for several systems. I'l]
tell you about the others later, but this
month we'll concentrate on instant PC
boards (well, almost instant). By the way,
it is | and not Bishop who call these
boards “instant.”

This system consists of epoxy-glass

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

boards, plain or drilled, plus pressure-sen-
sitive PC board copper patterns. There
are all types of sockets (DIPS, SIPS,
transistor), strips (distribution, terminal,
conductor) and insertion-connector fin-
gers for plug-in boards—all of those in
various sizes and configurations. That
array of patterns is completed by a sclec-
tion of donut pads and tapes for laying
down traces.

What? Sounds familiar? Careful now;
don’t miss the main point. Those patterns
arc not for making artwork —they are
copper. When you have pressed them
down on a board, you are ready to mount
the circuit components, solder them in
place and turn on the power! That is what
1 call instant PC boards.

There is even pressure-sensitive insu-
lating tape. You can build a “bridge”
right on the board by putting insulating
tape across copper traces and then putting
a copper trace on top of that. Now these
is no need to solder in a jumper later.
(And you don’t have to be so careful try-
ing to get a jumperless design in the
beginning.)

The whole process of making a PC

t

Wy

board is quite as simple as it sounds. Take
a look at Figs. 1 and 2; then tell me
whether you would rather make your
board the E£-Z Circuit way or use the
darkroom/etchant route.

FIG. 1

The various patterns are available in
small-quantity packages so you can get
just what you need. The same is true of
other parts of this PC-board system: IC
sockets, individual wire-wrap or solder
pins for discrete components, insertion
tool and base, wire and wrap tool, align-
ment pins and so on.

Having used this E-Z Circuit system, |
can report that it is quick, easy, and reli-
able. The patterns are full 1-oz copper. It
is the best way | have found to make one-
or two-of-a-kind PC boards—anything
from the smallest to a 21- by 43-cm com-
puter board.

If you are as [ am, you sometimes make
mistakes. The patterns, traces, and so on
can be lifted and re-positioned if you do it
carefully soon after putting them down.
Even later, after the adhesive has set, you
can still lift circuit parts to correct errors
or make circuit modifications, but those
parts cannot be re-used.

An added bonus is that this £-Z Cir-
cuit material can be used to repair dam-
aged commercial or homebrew PC boards
and/or modify such an existing board.
Clean up the damaged traces, etc. and put
down new adhesive parts. The ability to
modify any board can salvage an other-
wise useless one. ['or these reasons alone,
you should keep some of that instant-
board material on hand.

Bishop has a fine combination manual
andcatalog— identifiedas £Z-102. 1tcanbe
ordered directly from Bishop at the above

continued on page 68




1. SENSITIVITY: Superb amplifier circuitry with pertormance
that can't be matchedat twice the price. Average sensitivity

of better than 15 mV from 10 Hz to 500 MHz or avery model
and better than 36 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.

2. RESOLUTION:0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz

over 50 MHz.

3. ALLMETAL CASES: Not only are the heavy gaug= aluminum
cases rugged and attractive, they provide the RF shielding

and minimize RFl so necessary in many user envi-onments.

4. EXTERNAL CLOCK INPUT/IOUTPUT: Standard cn the 8010/
8013 series and optional on the 7010 series is a buffared

10 MHz clock time base input/output port on the tear panel.
Numerous uses include phase comparisor of counfer time
base with WWVB (U.S. National Bureau of Standzrds). Stand-
ardize calibration of ali counters at a facility witha common

10 MHz external clock signal, calibrate scopes ard other test
equipment with the output from precision time base in
counter, etc., etc.

5. ACCURACY: A choice of precision to ultra prec:sion time
base osciilators. Qur + 1 PPM TCXO (temreratura compen-
sated xtal oscillator)and + 0.1 PPM TCXO are sealed units
tested over 20-40°C. They contain voltage regulatian circuftry
for immunity to power variations in main instrument power
supply. a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from affecting oscillator. Availabie n the 8010 and
8013 series is our new ultra precision micro powet proportional
oven oscillator. With = .05.PPM typical stabiiity over 10-45°C,

period. At a 1 second gate t:me the counter will display a new
count evecy 1.2 seconds. or a ¥0 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds is the maximum
time required between display updates for any resolution on
any mode! listed). .

7. PORTABILITY: Alt mcdeis are delivered with a 115 VAC
adapter, a 12 VDC cord with plug and may be equipped with

an optional ni-cad rechargeabla battery pack instailled within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or th2 AC adapter grovided

8. COMPACT SIZES: State-of-ihe-Art circuitry and external AC
adapters ajlowed design of compact easy to use and transport
instruments.

Series 8010/8013: 3" Hx 7- 2" W x 6-1/2" D

Series 7010: 1-3/14" H x 4-1/4” V{ x 514" D

9. MADE.IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot facility at Ft. Lauderdale,
Florida.

10. CERTIFIED CALIBRATION: All modeis meet FCC specs
for frequency measurement and provided with each model is a
certificate of NBS traceable calibration.

11. LIFE TIME GUARANTEE: Jsing the latest State-of-the-Art
LS| circuitry, parts count is kept to a minimum and internal
case temperature is‘only a few degrees above ambient
resulting in long component I-te and reliable operation. (No
custom I¥s are used.) To demonstrate our confidence in these
designs, all parts (excluding tatteries) and service labor

are 10C% guaranteed for life %o the orlginal purchaser
(Transpcrtation expense fot covered).

this new time base incorporates all of the advantages of our
TCXO's and virtually none of the disadvantages ot the tradi
tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small physical size- and has a peak current
drain of less than 100 ma.

6. RAPID DISPLAY UPDATE: Internal housekeeging
functions require only .2 seconds between any

gate or sample time

RANGE

10 MHz TIME BASE

MODEL 7010A 600 MHz

AVI SENSITIVITY

12. PRICE: Whether ycu ¢hoose a series 7010 600 MHz
counter o¢ a series 8013 1.3 GHz instrument it will compete
at twice its price for comparabie quality and performance.

MODEL 8010A/8013 1.1 GH2z/1.3 GHz

P ———

o e A e
LLL LR | | RGNS

RESOLUTION

MODEL . - GATE EXT.CLOCK SENSITIVITY NI-CAD
(From 10H2) a1ty AGING  DESIGN 10HztoSO0MMz 500 MHz101.1GHz  TINES  12MHz 60 MHz Max. Fraq 'NPUTIOUTPUT CONTROL BATTERY PAC
TOA 21PPM | = P YES - YES |
>4 / TCXO" 15 Y NIA 12 E PTIONAL
7010 1A < 0.1PPM (500 MHZ OPTIONAL OPTIONAL
80104 -1 PPM
TCXO" . ] « | YES . YES
8010.1A 1 1GHz +01PPM  <1PPMYR 15 nv 30 myv 0 g izl “UNS STANDARD YES OPTIONAL
8010.05A + C5PPM OCXO"*
8013.1 =0 1PPY TCXO" P
" ) { . : YES & YES
801305 “t . gsppm PPMIYR i 15\ 30 my 01, 1,710 sec ° 11.3GHz) | STANDARD i OPTIONAL

‘TCXO = Temperature Compensasad Xtal Oscillator 'R

SERIES 70104 SE AIES 8010A/8013 ACCESSORIES
47010A 600 MHz Counter - 1 PPM TCXO $199.95 #8CG10~ 1.1 GHz Counier- 1 PPM TCXO $399.00 #TA100 Telescope antenna with
470101A 600 MHzCounter - 0.1 PPMTCXO  $249.95 #8019-1A 1.1 GHz Counter -0 1 PPM TCXO 3450 00 right angle BNC 3 9.95
OPTIONS #8619 05A 1.3GHz Counter-.05PPM Oven  $499.00 #P-100 Probe, 50 Ohm, 1X $13.95
#70-H Handle/Tilt Bail {nol shown) $2.95 #8013 1 13 GHzCounter- 0.1 PPMTCXO  $550.00 #P-101 Probe, Lo-Pass
#N-Cad-701 Ni-Cad Battery Pack & Charging #8013 05 1.3 GHz Counter - .05 PPV Oven  $599.00 Audio Usage $16.95
Circuitry instaited Inside Unit $19.95 AP-102 |

#EC-70 Exlernai Clock Input/Qutput $35.00 OFTIONS General Purpose $16.95
#CC-70 Catry Case - Padded Black Vinyl $9.95 #N:-Cad-801 Ni-Cad Batlery Pack & Chamging 349 95 #LFM:1110 Low Frequency Multipher

Circultry Instalied Instde Uni X 10. X 100. X1000 $119.95

sCC &0 Carry Case - Padded Black Vinyl $ 9.95 For High Resolution of Audio Freq

TERMS: Orders ta U.S and Canada. add 5% tor shipping. handling and misurance toa maximum ot $10.00 All other orders adg 15

C.0.D. collection tee $2.00 Florida orders add 4% stale tax Personal Shecks must Clear before goads are shipped CIRCLE 17 ON FREE INFORMATION CARD
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(Advertisement)

BUILD TRIS

ele
Commander

Computer Age Electronic Innovation per-
mits user to save energy by keeping air con-
ditioners, heating systems, appliances, pool
heaters, machines, lights etc. off when away
from home or business and remotely turning
them on before returning or when the need
arises, by simply calling their own telephone
number and letting it ring for a pre-
determined number of times.

Self contained unit is completely portable
and requires no connections to the
telephone lines. A built-in microphone
senses the sound created by the bell of a
telephone. This sound signals are processed
and counted by the product’s logic circuit to
command the unit to turn the appliance
either on or off, as the user desires.

The product comprises 4 integrated cir-
cuits, 15 semiconductors plus 45 additional
electronic components. All neatly arranged
on two easy-to-assemble printed circuit

Telephone
Activated
Remote
Control

SAVES ENERGY, DETERS CRIME, PROVIDES
GREATER SAFETY, COMFORT AND CONVENIENCE!

boards, housed in a vinyl clad metai housing
1%" x 3%" x 5%". All diodes and resistors are
machine formed to simplify assembly of the
kit. In these days of high energy cost and
crime, this is a kit most certainly worth
building. A one evening's project that will
prove to be useful for years to come.

Easytoassemblekit............... $42.2C
Factory Assembled ................ $62.20
Shipping and handling charges included.
New York residents include applicable sales tax.

ALL MAJOR CREDIT CARDS ACCEPTED

G’on WO, incorporated

37-05 College Point Boulevard
Flushing, New York 11354

(212) 359-6190
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| BUILD A
MASTERPIECE OF SOUND

Wersi has combined select features of
the electronic music field. added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-age technology. True-to-life voic-
ing with full drawbar system. Polyphonic

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-

A sive Sound Computer for 32-128 “One
e Stop Sounds” (total organ presets).

Transposer. And lots more.

Build your own masterpiece of
™\ sound. No technical knowledge re-
~ quired. Just follow the clearly illus-
trated. easy to understandinstructions.
Step by step. Choose from at least 10
models. (Also factory assemnbied.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUWERSI

O 0 0n 0% 0% o o om0 0 O i e s e e e
I Wers) Electionics Inc Wers Organs & Kits

I Dept 21 Dept 21

3 1720 Hempsteaa Hoad 13103 £ firestune Bivd

B Llancaster PA 17601 Santa Fee Spnngs CA 90670
]

§ Enclosed 1s $6 00 tor my Demo-Package (LP with
§ 104-page color catalog )

[}

: Name ____

: Address -
g City __ State Zip

CIRCLE 13 ON FREE INFORMATION CARD

HOBBY CORNER
continued from page 66

address for $1.50 postpaid in the US and
Canada.

Semiconductor guide

Radio Shack has announced the release
of the 1980 edition of the Archer Semi-
conductor Replacement Guide. This
handsome new guide is even more clabo-
rate than the old edition. It lists cross
references/substitutions for more than
100,000 devices.

This book has data and pinouts for
1Cs, diodes, 1.ED's, SCR’s, and so on. In
addition, there is other useful information
pertaining to such matters as handling
and testing.

I's a real money-saver—with just a
couple of substitutions, you could save
more than the cost of the Guide ($1.99).
You should have it (or something like it)
near your workbench. You can obtain
your copy at your local Radio Shack
store.

Another mystery

Don Francois of Manchester, MO has
sent another light mystery. Unlike the
puzzle of a few months ago, however, that
rather sneakily made use of several hid-
den subminiature components as well as
other bits of subterfuge, this new mystery
circuit is guaranteed to have no hidden
parts. Examine the two circuits in Figs. 3
and 4.

40w 40W
BULB BULB
117VAC
FIG. 3
40W
BULB
DIODE
RECTIFIER
117VAC
- —
FIG. 4

Don found that the measured voltage
across all three bulbs was the same. He
measured equal current in both circuits.
You would expect the three bulbs to be of
cqual brightness but that was not so. The
bulb brightness in one circuit was much
greater than in the other.

Now, on the surface that is exceedingly
strange. However, some thought should
lead you to the answer to this seeming
anomaly. (If you can guess which circuit
is brighter, you should be on the right
track.)

WARNING: If you build those circuits
to check the data, there is exposed 117
VAC. Take great care not to come into
contact with that AC voltage,

If you can figure out what is really
happening in those circuits, let me
know. R-E




new products

More information on new products is available. Use the
Free Information Card inside the back cover.

HAND-HELD DIGITAL THERMOMETER, mode/
940, accurately measures temperature from
—65°C to 150°C and dispiays the reading to 0.1°
resolution on a large LCD module. The rugged,
“palmsize” device comes complete with: 9-volt
battery, removable probe and cable assembly,
detailed instruction manual, two-year warranty,

CIRCLE 151 ON FREE INFORMATION CARD

and certiticate of traceability to NBS standards. It
will operate for up to 200 hours from a standard
alkaline battecy. Push-button controls allow con-
venient display conversion from degrees C to
degrees F. The instrument, complete with probe
assembly, has a retail price of $ 189.—Data Preci-
sion Corporation Division of Analogic Corpora-
tion, Electronics Avenue, Danvers, MA 01923.

CAPACITANCE-MEASURING ADAPTOR, C-
Probe /i, attaches directly to the input connector
of any standard frequency-counter and allows a
direct readout of the capacitor's value trom 0.1
pF to 10,000 uF. The basic accuracy of the C-
Probe II's two capacitance ranges are 0.25% (pF

CIRCLE 152 ON FREE INFORMATION CARD

range) and 0.5% (uF range). The X1 and X 10
resolution button provides for 1 or 0.1 pF resolu-
tion (pF range) and 0.001 or 0.0001 uF resolution
(uF range). Ten-turn precision controls are used
for pF and uF range calibration and for cancella-
tion of stray or lead capacitance to 50 pF. Circuit-
ry is all-CMOS, crystal control is used, and bat-
tery lite is 100 hours. The C-Probe Il lists for
$69.95.—International Instrumentation, Inc.,
Box 3751, Thousand Oaks, CA 91359.

DISTORTION-MEASURING SET, mode/ 3500,
represents a breakthrough in performance/size/
cost ratio. It combines the performance and fea-
tures of large, expensive lab instruments in a

compact, case small enough to fit into an attache
case. The Amber 3500 is a high-performance dis-
tortion-and-noise-measuring set incorporating
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an ultra-low-distortion sinewave oscillator, total
harmonic-distortion analyzer, wideband and
weighted true RMS-level meter, and narrowband
tunable tilter. It will measure signal level, frequen-
cy response, weighted noise, narrowband noise,
crosstalk, and total harmonic distortion. It may
be operated from line current or from an optional
battery pack. The price of the 3500 is $1,600.—
Amber Electro Design, Inc., 4810 Jean Talon
West, Montreal, Canada H4P 2NS5.

TORX SCREWDRIVERS offers an expanded line
including three new sizes of screwdrivers with the
Bull Driver handle in sizes 78, T10 and T27, and a
line of seven regular drivers with a comfordome
handie in Torx sizes 78, T10, T15, 1720, 725, 727
and T730. The line of insert bits includes a new
size, T27, along with five other sizes. Also offered
is a bit card No. 70432, which contains four

vaco
Reg.uar Handis
Torn™ Sorewds vor
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replacement bits in four sizes. Each screwdriver
has a blade-size diameter of 4”. The length of the
Bull Driver is 84" and the length of the regular
driver is 7'»”.—Vaco Products Ca., 1510 Skokie
Blvd., Northbrook, IL 60062. R-E

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

by correspondence. while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials. with additional
assistance from our home-study instructors.
Advance as fast as vou wish. but take all
the tme you need to master each topic.

The Grantham clectronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the BS E.T.
degree. Our free bulletin gives complete
deta:ds of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCiencga BL., Los Angeles, Calif.) Write
to cur mailing address shown below for
Bulietin R-80

Grantham College of Engineering
P. 0. Box 35499
Los Angeles, California 90035

W orldwide € areer Training thru Home Study

ESR METER

checks electrolytics
IN-CIRCUIT and is TV shop
FIELD-TESTED:

The most fantastic instrument |'ve ever
bought—Billings, Mt. Used it 3 months; it
only missed once —Marinette, Wis. (Typi-
cal). Squeal & no sync: 3 bad caps in B
+ & AGC, Many Thanks—Taos, N.M.
Please ship another; very satisfied—Glen
Rcck, Pa. It's fantastic—St. Joseph, Mo.
Please rush; heard good reports—Hicks-
ville, N.Y. One tremendous meter—Alex-
andria, Minn. Send your Super meter;
heard about it—N. Olmstead, Ohio. Love
that ESR Meter—Acton, Mass. Used it
intensively for 30 days; it's been 100%
eflective—Pittsburgh, Pa. | understand
that it I'm not completely flabbergasted,
you will refund my money —Santord, Fla.
(Refund not requested) .
60-day Satisfaction Guarantee.
Send check or M O. or call
(313) 435-8916 tor COD
Or write for free brochure to:

Cnah’ue alécfrom'cd

ESR Brochure $99.00
1417 N. Selfridge postpaid
Clawson, Mich. 48017 in USA
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A remote-controlled coax switch from Heath allows you to

switch bands easily.

I RECENTLY CAME ACROSS A STACK OF
magazines from the late 1940’s, and the
most impressive thing about that era—
from a communications-derived view-
point—was how much land we lived on.
Most antenna feature and construction
articles involved what would be at least
an acre of land, or a backyard stretch-
ing out behind the house far enough for
an 80-meter doublet. or even a rhombic
for 40 or 20 meters.

Today. we're lucky to have our
house on a 40 x 100 lot, and few are the
neighbors who would permit an antenna
to cross their property. For the cliff-
dweller in a hi-rise apartment building,
the backyard might extend as far as the
next window, or the edge of a postage-
stamp-size terrace. At best. a modern
antenna farm might be no larger than
what we can erect on a single mast.

Another loss for many amateurs, at
least judging by the magazines of some
30 years back, was the tuned feeders. It
was not unusual for a ham to use a single
antenna for ‘‘all bands,” using open-
wire resonant feedlines and an antenna-
tuning device to force system operation
on several bands. Again, the key to
multi-banding required lots of elbow
room because the flat-top—the wire an-
tenna itself without the feeders—-often
exceeded 100 feet. Today, we not only
don’t have the room. we probably
couldn’t turn up the insulators needed
to make open-wire feeders. (I can even
remember commercially-manufactured
open-wire feeders used for TV antenna
installations in the early 1950's.)

The general rule today seems to be:
**Go up rather than out.” It's not
unusual to see a single mast or tower
supporting a tri-band 10-15-20 meter
beam. with a 6- and/or 2-meter beam
above. and maybe the mast supporting
an inverted-V for 40 and 80 meters. or a
long-wire or doublet for 160 meters.
And hanging down from this assemblage
of sky-hooks is a rat's nest of coaxial
transmission lines. most of which must
be reconnected when the operator
changes bands. To go from. say. 80
meters to 10 meters. the operator re-
moves the 80-meter transmission line
from the transceiver's output jack and
connects the 10-meter line. Etc., etc.,
etc.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

And this brings us to one of this
month’s topics, the Heathkit SA-1480
remote-controlled coaxial switch.

The remote-controlled coax switch is
a simple idea; it's the actual construc-
tion that takes a bit of hardware. The
main assembly is a 5-outlet motor-
driven coax switch that mounts on the
antenna mast. A short length of coax
connects from the switch to each an-
tenna. Running back from the switch to
a remote controller in the shack is a
single coax line and a multi-conductor
control cable. To change antennas the
operator simply dials in the desired one
on the controller. The controller sends
current down the proper pair of wires
to cause the motor-driven coax switch
to connect the transmission line from
the shack to the correct antenna. All
coax outputs except the selected one
are maintained at ground. If desired,
the controller can be set to ground all
five coax outputs.

FIG. 1

The coax switch is weatherproof and
comes with extensive hardware for
mast mounting. The controller has a
power switch and a selector knob. Five
LED’s indicate the selected antenna.

(See Fig. 1.) A sixth LED indicates
when all coax switch outputs are
grounded.

Because the control voltage from the
controller is 30 volts DC. the multi-con-
ductor connecting cable can be ordinary
vinyl-jacketed stranded wire such as
you might use for an intercom. The
transmission line can be any 50-72 ohm
coax that can be terminated with a
standard UHF connector. The operating
range of the coax switch is DC to 150
MHz. Below 30 MHz, maximum VSWR
is rated for a worst-case of 1.05:1.

From 30 to 150 MHz. the worst-case
VSWR is 1.2:1. The rated power loss at
100 MHz is less than 0.2 dB. In plain
terms, that means that if you feed in 105
watts you'll get out ar least 100 watts
(at 100 MHz). Loss is even less at lower
frequencies. slightly greater at higher
frequencies.

FIG. 2

If you look carefully at Fig. 2, you
can’t find the actual coaxial connec-
tions. That is because they are fully
shielded in the small compartment in
front of the switch motor. And that is
what makes for a somewhat extensive
mechanical assembly. The coax jacks
are arranged in a circle and the switch
wafer, which will eventually wind up
inside a shield. is actually positioned on
the jacks. The drive shaft from the
switch motor passes through the shield
and into the wafer. It's quite an as-
sembly: it really has to be seen in order
to be appreciated.

One switch wafer is external to the
shield. and can be seen under the
switch motor in the photograph. It
serves as the mechanism that steps the
motor in the correct position relative to
the selected coaxial output.

Direction indicator

Our second item this month is for
those who want a more accurate indi-
cation of beam heading than can usually
be obtained from a rotator's indicator.
For those who have sufficiently accurate
indicators, it provides a digital readout
of the beam’s compass heading.

The device is the Monitor NDX-3 retro-
fit digital-readout system for Ham {I.
Ham {11 and Ham IV rotators. Priced at
$39.95. the device has three seven-seg-
ment LLED digital devices that indicate
compass heading to 360°. It installs in

continued on page 72




The
Professional’s

Choice :

Test equipment, prime
grade original replace-
ments, chemicals, tape
heads . . . and MORE!

\. ELECTRONICS

7241 CANBY AVE. ® RESEDA, CALIFORNIA 81335

We feature only quality test equipment: Leader Instruments, ditachi, Beckman,

Hickok, and others. wiv) F='=-n
e — |
) |
i )
Sond ¥ b6
Leader LB05158 Hitachi V-302 Beckman 330 Hickok LX 304

A DIVISION
OF ALLIANCE
RESEARCH CORPORATION

SPECIAL
OFFER

A top quality 30 Mhz, dual trace,
trigged oscilloscope with 1 mV
sensitivity and delay line.

FOR UNDER $800.00! (including 2 probes)

Limited to prafessional technicians,
engineers, and members of the trade. Callin
for details and complete specifications.

SHIPPED THE SAME DAY @ SHIPPED THESAME DAY

SENDUST ALLOY HEADS’ TAp E H EAD s PERMALLOY
Metal tape compatible! Q} | - e AUTO REVERSE
Standard configuration stereo / SENDUST ALLOY P t;. - &y Ll HEADS

$13.50 - AUTO REVERSE PERMALLOY HEADS wvaw wes s $7.00
Longer life. n ., HEADS Cassette stereo ¥
Best frequency response. w,  $20.00 ea. $4.50 Gt o on
HIGH QUALITY TEST CASSETTES ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK!
PTC 1 Level Test {10 dB)

s ® @ ® RIC(Z (S/R Gt (/D) 1.C.s — Prime Grade I.C.s — Prime Grade | TRANSISTORS
P“'-_ e © PTC3 Speed Test (3000 H2) — Prime Grade
Bl d 4 & & PTC 4 Head Abgnment These prices are for 1-11 3ty! | Continued i )

PTIC S Frequency Response Call for better price quotes. These prices are for 1-11 qty
CT 120 Torque Meter STK40  Dual 10WAmp 1200 25A509 50
AMI6  VCRChroma 200 | STka1s  2Ch Hybid Amp 900 25A606 145
AIR CORE INDUCTOR CRYSTALS AN 318 VCA Servo 9.00 | TA7109AP  Amplitier 500 25A654 60
AMT10  Power Amp. 300 | TA7205AP  BTL Amp 250 25A6%9A £
(for crossover 1-11 $3.50 ea. AM 7150  Power Amp. 325 | TAT217AP  58W 4 orms amp 425 22::::; ':
network) ARTISN  BTL Amp. a00 | TA7TZZ2P  58W Amg 380
. 20 AWG Wire! 12-up $3.00 ea. , 871310 PLL Demod. 350 | TA7227P  BTL Amp 7.00 25A917 180
re 20 pF Load Impedance! | g 10 pLLMPXDemod. 350 | TA7312P LN Preamp 200 254981 8.00
ZAmhy 15 7025MHZ 1 2SSMHZ | DA 10t Delco M98 70 | rcowee  c Pl 700 288471 200
YN 'Z” 77975MHZ 112850 MHZ | HAt3s6W  Power Amp 280 | wecsnic  Amp 500 258507 150
10 mH 375 10240 MHZ 112842 MH2 Ha1368  Power Amp 280 | UPC118IH  BTL Amp 350 Bl g
e pe 1063 MHZ 11240 MHZ | HATBT7A 20 Wats Amp 4% | ueossic  HamPLL 180 258618 300
25 mH K 1125 MHZ 11730 MHZ HAUMST LN, Preamp 180 | uposssc  CB.PLL 650 258681 5.75
11.2858 MHZ 36570 MMZ LA1368 Chroma Processor 350 | UPD2815  Freq. Systh 1250 258688 3%
LA1460 Deflection CKT 450 | UPD28t6  Freq. Systh 1250 2:;0;" ;g‘;
Bulld your own speaker system! La3185  Equalizer 1.80 .
CROSE O NON POLARIZED | . Breanp 160 Plus more I.C.5 at 250281 )
uerwon\o’(Esn ELECTROLYTIC [iaxor  Mini Preamp 150 s [ i TGe g il
CAPACITORS | lar  mwAm 22 :
g 4 LMOSIP 2.5W Amp 250 Ask for our gg:x ;'g
or crossover use (axial lea 124420 5.5W Amp 250 i iscount! .
LM430  4SWAmp 2.85 quantity arsc ’ RN 450
La5110  Regulator 200 2502001 50
= L3133t VIA Sig. Processor  6.50 {3 25C2086 60
= MS273  VCDfor CB 100 o ur /2018 185
o NBIT0S  45W Amp 300 4 ;Sﬁg:gz‘ ‘ggg
5 NBI1Z  50W Amp 385 S SC
" é‘ NB37S6  SIL Regulator 350 ervice 2223125 ;g
4 ohms or 8 ohms — Made with P MB8719  Programmable PLL  7.50 :
AR _CORE COILS or FERRITE Saow 40w Amp e Makes ms 3
CORE. Many to choose from. uy AN AL i«sow 60W Amp 17.90 e |
Example: NT406H crossover net- 22‘;:&'; ': :;;:g ‘2 g_;ga‘ %:22 Z: The 250870 750
work: 100 watts Inputt 3way, all | 35,00 &5 zpw 70 | sMste  PLL Circuit 200 L 5 250870 750
air core construction for lowest | (7 s e % | STORS  DaringoAWve 600 leference 750903 650
distortion. 68/100 55 @100 120 | STK0039  Dartington HYB 710 ::::; g-gg
ONLY 80/100 .60 100/100 165 | STKO0SO Darlington HYB 890 .
0 10/100 60  150/100 255 | STKON  Hybrid 65W Amp 450 Free Catalog lo the Trade. MARF90Y 0
$9.00 ea. 120100 60  200/100 300 | STKO13  Hybrid 15W Amp 1350 All Others $1.00 ea. PLUS MANY MORE!

We sell exclusively to professionals and
members of the trade. Minimum order $25.00.
We pay shipping and insurance on pre-paid

orders in the continental U.S.A.
C.0.D. orders, VISA/ MasterCard welcome!

TO ORDER, CALL TOLL-FREE:

(800) 423-5336 @ In Calif. (800) 382-3663
Local (213) 705-0022 ® Telex 181011
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continued from page 70
TO USERS OF ITT POMONA ELECTRONICS
HIGH VOLTAGE PROBES

the above-mentioned rotators without

ITT Pomona Electronics, Pomona, California, manufactures many fine elec- cabinet ‘modifications. and takes Just

tronic test accessories for use by electricians, electronic technicians, and three Wire'connCCt'9n§' According to
specialists working in the retrigeration, television, radio, and air conditioning the manufacturer, it is adaptable to »
trades. Among these products are high voltage probes that have been in other rotator systems though no other

production for some 12 years.

It is our duly again to notily all users of these probes that when used
improperly serious injury or death may result. Therefore, the following
warning is published in the best interest of our customers.

information was given. The circuit

/\ WARNING /\

TO USERS OF ITT POMONA ELECTRONICS
HIGH VOLTAGE PROBES MODEL NUMBERS
2900, 3157, 3163, 3200, 4000, 4242,
4242A, 4250, 4250A, 4312, 4475

These probes are designed for use by trained and skilled operators and FiG. 3

the operating instructions must be strictly followed, in particular:

¢ Before use, the probe must be grounded by connecting
the ground wire alligator clip to ground.

board of the DX-3 is shown in Fig. 3.
For additional information write to:
Monitor, Box 55, Agincourt, Ont.,
Canada M1S 3B4.

¢ Fallure to do so could result in serious injury or death from
electrical shock.

&z & &

CB antenna

Our final topic this month is a CB an-
tenna—one with a real difference, at
least in mechanical mounting. The fact

ITT POMONA ELECTRONICS . .
o is, the Super Scorpion antenna by An-

R oI STSCI ISV 823 5463 tenna Specialists Co. has one of the

CIRCLE 10 ON FREE INFORMATION CARD most fascinating mounling systems yet

seen on CB gear. The antenna itself is a
trunk-lip or roof-mounting base-loaded
60-inch whip. Built into the base is a
small lever that controls both electrical

SOLID STATE

CLOCK/CALENDARKIT

0101 Displays time of day, date or alternates
between both automatically. May be connected to
8 ohm speaker for alarm clock. Operates from 120

VRGECRZ $49.95 Oak case extra, $29.95

UNIVERSAL
DESIGNER
KIT 6100

Indispensable aid to

digital IC design. 2

pushbuttons, 2 readouts,

4 switch outputs, 8 LEDs,

2 generators, AL

pronc®

b 2counters, 5V 3 e

s il supply pins - $49.95
R Breadboard extra.  $59.95 assembled

65 6101 Digital Logic Course $29.95

L A

"ASK FOR OUR FREE 8-PAGE CATALOG

and mechanical connections. (See Fig. 4.)
Position the antenna over its mounting
location, flip the lever clockwise, and
the antenna locks in place and secures
the electrical connection. Flipping the
lever counterclockwise releases both

l \— - - .
(v | e l | the electrical and mechanical connec-
! gl | . . . .
| C— (| - il tion. It's a lot more reliable than many
' 14905 N.E. 40th, Redmond. WA 98052 (206) 883-9200 | ﬁ-'--------———---—-----——-| magnetic mount antennas (at the very
I O CK  CALENC AR TR 4995 I : ( ) 'm sold, send the Limiter kit, : least it won't fly off at high speeds). and
| © 6100 UNIVERSAL DESIGNER KIT 49.95 $49.84 plus postage enclosed. ' I . th h
| C 6100 ASSEMBLED DESIGNER KIT so95 | : { ) Send the assembled limiter $79.95 H a lot easier to remove than the averag‘e
| O OT 398 BAEADBOARD %1 plus postage enclosed. s | trunk-lip mounted antenna. Just don Y
I 7 A00 S5 50 peR ORoER FOSTAGE AND HanpLnG - |[§ 4 ) Send Free Cateiog e } | walk away from your car for too long
ps | 9 el ; with the antenna in place. That lever is
NAME ! ' . .
i : : Name: : what’s called by lawyers **an attractive
ADDRESS _ . [ X} ot .
: R [} Adoress: ¢ | nuisance”—at least that's what theyll
1 hos | ' i | claim if you try to prosecute some
G MSTI 4 . . .
| o il CHy —_State'__Zip: 1 | young hoodlum caught trying to steal
SIGNATURE 0 PNAAL ELECTROWICS. Dost. 0-8 1020 W Wilshire, Shishoma City. 0% 7316 § th
e e e e | S e e S S s sea =i Y € antenna. R-E
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LOGIC PROBE
continued from page 55

two-piece tip? It's the front end of a Big Red ballpoint pen, but
with two holes pre-drilled for the mini-LED’s. The small piece
must be cut with a knife or razor blade, as shown in Fig. 6, so the
shoulder length is no longer than ¥x inch to allow room for the
PC board. Scrape or file the plating from the top of the metal
pin. Strip the insulation from the end of a 2 inch length of wire
and wrap it around the top of the metal pin. Solder the wire to
the pin and firmly press the wire-pin assembly into the plastic
probe-tip until it is solidly seated. The pin should extend at least
/. inch beyond the front of the tip. Using a quick-setting glue on
the outside of the probe-tip, cement it into the nosepiece to
complete the probe-tip assembly.

Now insert the LED end of the PC board assembly into the
probe-tip assembly so the LED’s pop up into the two holes. A
small amount of quick-setting glue at the bottom of the LED’s
before they are inserted into the probe-tip assembly could be
used. A small stick could hold the LED’s in position as the glue
dried. It is easier, however, to just wedge some soft material like
foam rubber under the front of the PC board to keep the LED’s
pushed up into the holes in the tip assembly.

Cut and strip the end of the wire from the probe tip and solder
it into the hole between the junction at the near end of D1 and
D2. Red and black wires about 2 feet long should be twisted
together. Strip the insulation from both ends of both wires.
Solder one end of the black wire to the PC board hole (ground
or B—) next to pin 1 of the 555. Solder the red wire at the same
end of the twisted-pair to the free end of D3, clipping off -any
excess lead wire after soldering. Make a simple knot in the
twisted-pair about 3 inches behind the end of the PC board to
act as a strain relief.

Slide the tubular probe body over the wires and PC board and
down to the probe-tip.assembly shoulder, cementing if desired.
Using an icepick, knife, or other such tool, make a hole in the
soft plastic end cap and push the twisted wires through the hole.
Slide the cap over the end of the probe body. Slide the colored
insulators on the free ends of the long wires (red on red, black on
black, of course) and solder on the small alligator clips. Slide the
insulators over the clips and your probe is complete.

Using the probe

A 6- or 9-volt battery can be used for testing. Connect the red
clip to positive voltage and the black tip to minus. The upper
LED (furthest from the tip) should light. Now touch the probe
tip to the minus side of the battery (the black clip). The upper
LED should go out and the lower LED should light. If the probe
fails that test, check the polarities and orientation of the 555,
diodes and LED’s. Also be sure you haven't connected the probe
clips to the wrong battery terminals!

In normal use, connect the red and black probe clips to the
positive and ground, respectively, of the circuit under test. The
probe will operate from a source voltage of 3.5 to 15 volts,
making it usable for virtually all common digital families. Do
not exceed 15 volts to power the probe or at the probe tip.

By touching each pin of a logic IC with the probe tip you can
determine if that pin is at a logic low level, or changing. A slow
change is very obvious since the probe LED’s seem to jump back
and forth. A rapid state change—a high-frequency pulse train—
will make it appear that both LED’s are on at the same time. If
one LED is noticeably brighter than another, that means that
the duty cycles (the ratio of time ON to total cycle time) are
unequal. A noticeably brighter logic high indication, for exam-
ple, means that the duty cycle for the logic high level is some-
what over 70%. (Since the LED’s, R1 and R2 are not identical,
equal brightness does not necessarily mean a 50% duty cycle).

Although this probe will not indicate pulses in the nanosecond
range, pulse durations as short as a few milliseconds are appar-
ent. The $10 Digital Logic Probe won’t substitute for a labora-
tory oscilloscope, but you’ll find it handy and easy to use in all
but hi-speed critical digital circuits. R-E

WIRE UP MICROPROCESSORS & DIP CIRCUITS FASTER

USE VECTOR PROFESSIONAL
BREADBOARDING PRODUCTS

FREE 12 PAGE CATALOG

$100 Plugbords - 5 models plus
12 other Plughords for all pop-
ular buses.

New pad-per-hole Micro-Vector-
bord® wiring board. 96 Vector-
bords available.

45P80-1

Reliable Slit-N-Wrap wire
wrapping tools and
terminals,

LA
P184-4T

One

. model handles standard or wide
J DIP packages with plenty of

solderless tie points.

Ask your favorite electronics supplier.

Ytz Etecteonic Company
Ave., Sylmar, CA 91342
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Solderless Breadboards -

51X

77805

KITS « PARTS
COMPONENTS

STEREO

GRAPHIC EQUALIZER

MIC + LINE INPUTS « MIXES
KT ASSEMBLED

$120 || 200

ELEVEN BANDS PER CHANNEL -
EXTREMELY LOW NOISE & DISTOR-
TION « LED PEAK INDICATOR .
BUILT IN RECORD SWITCHING -
REGULATED SUPPLY « MUCH MORE!
Choose from 3 Styles

\. FLAT . UPRIGHT - RACK
OTHER GRAPHIC EQUALIZERS

LED METER KITS
10-LEDS - 20-LEDS - 3-POS RANGE SWITCH
MEASURES DOWN TO -4108 or -1108

DOT OR BAR CONFIGURATION

EQK 3100 STEREO 243.10
EQK 2120 STEREO 183 05
EQK 1120 STEREO 99 95
EQK 500 STEREO 64.78

¥
ORDER PWR-64 KIT WITH AN
ABOVE. AND USE IT ON THE ROAD!

»A—-X

AVAILABLE RACK-MOUNTED

CONVERT MODEL 1120 TO AUTO, BOAT OR VAN
ORDER WITH 32W/CH PWR AMP KIT $154° ASSEMBLED 3320

DISCRETE PARTS

Resistors, Capacitors, Rack Paneis &
Handk T f & Low Prices.

AARON-GAVIN 1925 £. Deere SL. Sants Ana CA 92705 Ph. 714-957-6710
-— ———— —— —9

NAME Order by Check, Money Order,
l Visa. Master Charge. Phone

ADDRESS S e W Master

pa
i | Orders over $7800 ISA. & —pe
152 Under £25.00 ADD 7% ’ i
Under 00 ADD 5%
STATE e Under $75 00 ADD 3%

1 Minimum Order $10 00
— = e == =—— = = == < California Residents ADD 6% TAX

FILL OUT COUPON FOR YOUR FREE AARON-GAVIN CATALOG
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service clinic

Tricks for catching the touchy intermittent.

THERE'S ONE PARTICULARLY VIRULENT
typc of intermittent that has been with us
for a long time, and will be for longer: the
“touchy” one. The circuit cuts out; then,
touch a test probe to the circuit any-
where, and Pow! . . . the set starts work-
ing again and may work for weceks. It
won't cut out on your bench, but jusf as
soon as you take it home, out it goes
again! That can be a time:waster. (I have
a flair for understatements.)

However, there arc a few tricks that
can be used when you run into one of
those. They've been worked out over a
long period, so let’s have a look at them.
There are several things that'll make it
easier.

Step one: Get all the data you can from
the users. If they say “It quits; then if |
turn it ofl and right on again, i’ll play for
a good while,” look out. You have just
gotten a touchy intermittent.

Step two: The usual cause of that is a
very small transient. Somewhere in the
circuitry there is a bad connection that is
opening. Any transient causes a surge and
that temporarily restores the connection
and the set works. One of those transients
occurs at turn-on. Toavoid it, plug the set
into a variable-voltage line transformer;
adjust the line voltage 10 zero, switch the
sct on, and bring the line voltage up slow-
ly and smoothly. If the problem shows up
immediately, you're lucky. You can get
some observations and verify what you
found out from the user. That lets you
locate the exact type of problem. No vid-
eo but a raster, loss of sync, color, and so

JACK DARR, SERVICE EDITOR

on. Don’t start sticking in test-probes
yet!

Step three: You wi]l need some test
readings to pin down the trouble. There
are awo ways. First, the scope. Do not
touch the probe 1o the circuitry; hold the
probe tip_near various points and turn the
vertical gain up; look for a normal sigmal,
or the absence of onc. The second way is
to turn the set off again, by reducing the
line voltage, and hooking all of the test
equipment on hand to test points, while
i’'s off. In that way, you can avoid the
tiny transient caused by touching things.
You can get some data on DC voltages
and signals and find out where the signal
stops.

Now, back off and take a look at the
problem. The major cause of such things
is an open circuit that interrupts the sig-
nal or supply voltage, or anything else
that will'make the set stop working. That,
of course, 1s the kind that “just stops
playing”—no smoke or smell. (If you
find a hot one, the location of the parts
that are ovérheating will give you a dandy
clue.) From statistics, that kind of prob-
lem is caused by a cold solder-joini more
frequbntly than by any other fault. The
typical ‘characteristics of that kind of
defect exactly match what we're seeing.
The joint opens up, but the “ends” are so
close together that any disturbance causes
them to make contact again.

So, get out the well-calibrated. eyeball
and a good, big, magnifying glass and
check the area of the trouble. We're all
familiar with the appearance of cold sol-

TiP OF LEAD

UNDERSIDE OF
OARD

UNDERSIDE OF ?
BOARD

LOOK FOR HAIRLINE
'CRACKS HERE-
ALL THE WAY
ARGUND

NICE, SMOOTH
JOINT ()

3 LEAD 7O PART

"POCKET”

FIG. 1

der-joints. In most, the solder will be
“fuzzy” or frosty-looking, instead of
smooth and shiny. If the leads from the
part come through the solder, check very
closcly for a hairline crack all the way
around (see Fig. 1-a). Wiggle the lead
slightly; if you see it move, there’s one of
them. (Like rattlesnakes, those some-
times come in pairs; don’t stop hunting
yet!)

The exception to the above is the infa-
mous ‘‘pocket joint” (see Fig. 1-b). On
the underside, they look perfectly good;
smooth, shiny, and so on. However, the
lead from the part is sitting in a “pocket”
inside the solder bubble! Check: pull
lightly on the lead from the top; if it
moves, there you are. Those can be a real
wipe-out if you don’t suspect them; they
have been around since the very early
days.

It is always possible to shotgun sus-
pected areas. Melt and resolder all of the
joints in the area where the trouble could
be. Look out for joints where the solder
comes off the instant the iron-tip touches
it, leaving the lead sticking up through
the eyelet. Chances arc that it was a pock-
et joint. Nothing’s perfect though; there
is a hitch in this method. You may fix the
set but not be certain about it. So, you're
going to have to cook it for several days.
Shotgunning, 1 think, should be a last
resort. Try to get some kind of handle on
the problem before you resort to that
method.

Apply heat or cold to see if they atTect
the intermittent. Try tapping the PC
board. Don’t bang on it; tap very lightly
and selectively so that you jar only one
part at a time. The eraser end of a wooden
pencil is a dandy tool for that. Also, try
bending the PC board carefully up or
down. That trick will often catch hairline
racks in PC conductors that could be
causing the trouble. If that is suspected,
or verified—but you can’t manage to see
the crack—run a bead of solder the whole
length of the thing; that will bridge the
gap whether you can see it or not.

In the old days, intermittently-open
capacitors caused a lot of those problems.
Later types don’t seem toact up that way.
Another good suspect is the resistors in
the circuit. If they have been overheated
enough, say by a shorted transistor that
was replaced without catching the resis-
tor, it may break in two in the middle.
The ends still make contact until some-
thing—heat, cold, etc.—makes it move
and open up. Fortunately for us the color-



code paint usually changes color when
overheated. (Not always') Look for any
resistor that shows signs of being “off-
color”. A good check for those is to use an
insulated prod with a “screwdriver” tip;
put it under the body of the resistor and
pry up gently. If the resistor is broken it’l}
come in two.

So, there is a partial list of the things
that can cause that infuriating type of
intermittent. Notice the careful use of the
word *‘partial.” I've been around this
business too long not to know that there
will always be more possibilities. Good
luck and happy hunting! R-E

service
questions

TRANSISTOR DATA

I need help. | can’t find a Sams folder
for this Quasar TS-931; several people tell
me Sams doesn’t have it. Also need sub
for horizontal regulator transistor Q501.
Have schematic, no parts list, and they
show it as PNP; the one in it is an NPN. I'm
lost!—C.R., Norfolk, VA.

This one is hard to locate in the Sams
Index: Try looking under ‘““AH-
19TS931", in folder 1479-3. Quasar Ser-
vice data is in CTV-7.

Q501 isn't a standard transistor. It’s a
Darlington amplifier, with an internal
shunt diode. Quasar stock number is
B1R/48S127512. Can’t find a cross to
this number in the Guides. You’ll proba-
bly have to get an exact duplicate from
Quasar. Get CTV-7 while you're at it.
This is an NPN, but a stock transistor
won’t work; not enough gain.

HELPFUL HINTS

In the July 1979 issue, I saw a hint
from Leon Caldwell on erratic sync in a
General Electric CD chassis. He found
R251 gone up in value. A General Elec-
tric note | got later says that they have
found these R251’ to be failure-prone
and are recommending replacing the
original carbon-film types with solid car-
bons. I've found that a 1 watt type works
better. This applies to the CD,C2,L2, and
LB chassis.

They also recommend checking capaci-
tor C274,200 pF, 5kV, which is under the
damper socket. If you find a 300 pF in
here, change it to part No. EP22X15,
which is a 200 pF. The bigger capacitor
makes the feedback pulse higher, and
results in overheating of R251.

Thanks a lot to W.A. Shingler, Shing-
ler’s Radio-TV, Lewistown PA.

MORE ON BRIGHTNESS SHADING
Obed Elland, Dennisport, MA says
“The horizontal output transistor, Q508,
often develops leakage in the Sony KV-
1710 chassis. That causes shading at the
top of a raster. We've also found that

using substitute transistors can cause oth-
er odd problems”.

Thanks very much, Obed. Useful thing
to remember. Personally, I’ve never had
too many problems with substitute tran-
sistors, as long as | paid careful attention
to the type, voltage rating, etc. Practically
all that I've used work very well. There is,
of course, the occasional typographical
error in the replacement guides. Usually
it's so obvious that no correction is
needed; sub has TO-3 case and the origi-
nal is an RF amplifer, and so on!

BLEEDER RESISTOR HOT

In this Sony KV-1212U, | get very little
high voltage (5 kV or so), no raster, and
R813, the high-voltage bleeder resistor
smokes. Thermistor gets hot and circuit
breaker trips in 20 seconds. This resistor
is in series with the high-voltage capaci-
tor €902, 1000 pf, 25 kV. Capacitor shows
no leakage on ohmmeter. What's going
on?—L.K., Palm Bay, FL.

Well, this high-voltage capacitor isn’t
often used any more. Older sets all had
them. Note that it’s connected right
across the high voltage. Resistor R813
(1K, 1 watt), for some unfathomable rea-
son, is connected in the ground return of
this capacitor.

As far as [ can see, only one thing could
make this resistor blow up and give you
all of the other symptoms; the high-volt-
age filter capacitor is breaking down!
This is the only place you could get
enough current to blow up the resistor!
I'd try replacing the capacitor and see
what happens.

OSCILLATOR PROBLEM

Got this GE 15XB from another shop.
They had (incorrectly) replaced the fly-
back to cure the high-voltage problems
with no luck. | found an open collector
shunt capacitor (C263) on the horizontal
output transistor. That brought back the
high-voltage but now the oscillator is far
off frequency; too high. I've subbed all of
the parts that should determine frequen-
cy with no luck! Incidentally; | read only
about 100 pF on C263; it's a .0033.
Thought paper capacitors did not change
value, just opened. Why?—A.B., Roches-
ter, NY.

Take the easy one first! From the very
small capacitance you read, it is probably
the capacitance from the wire spiral that
should make contact with the foil-roll!
Now for the hard part.

The oscillator circuit here is a Colpitts.
Frequency-determining parts are the coil,
C259 (.02 uF) and C257 (.0033 uF).
Check to make sure that those two
haven't been reversed. You may find that
the previous “tech” did one of my favor-
ite tricks—put them in backward. If I'm
not mistaken, that does make the oscilla-
tor run high in frequency. Obviously, the
feedback is there since the oscillator is
running, but some of the ‘‘constants”
must be far off. Sounds like that to me;
check it. R-E

= s
| Heathkit

Send my free Heathkit Catalog now. I
| am not currentty receiving your catalog. I

Heath Company,
Dept, 020-682
Benton Harbor, M| 49022

Name I
Address. l

City State _

CL-730 Zip. I

L————‘————
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 The world of |
electronics
gee-wizardry

Fire Aicrrma - Mottt B Aot Bechor

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

) © 108 New South Road

{ 7 Hicksville, N.Y. 11801 J
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EICO value.
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UNICORN-1
continued from page 41

to make sure that you have not omitted a
step. It will be very frustrating if you are
halfway through assembling the arm and
discover that you have to take it all apart
again to drill one small hole that you
omitted earlier.

Arm movement

The upper-arm assembly includes a
section of '/-20 threaded rod which,
when rotated by the elbow motor, allows
the robot to flex its arm. The threaded
rod, which passes through the threaded
hole in the pivot slide bar, will move that
bar one inch for every 20 revolutions it
makes. Using the dimensions givén, this
will produce a maximum travel of 5.5
inches. A motor turning at 6600 revolu-
tions per minute would be required to
flex the elbow through 90° in four sec-
onds.

The most readily available motor, how-
ever, turns at 10,000 RPM and would
make that action too fast. If we add a
one-inch diameter, 48-tooth gear to the
threaded rod, and a '/»-inch, 20-tooth gear
to the motor, we reduce the effective
speed of the motor by 50% and can
achieve full elbow action in a bit under
ten seconds. Figure 7 illustrates that
arrangement. Note that the threaded rod
has a collar secured to it by a set screw.

The collar prevents the rod from being
pulled upward by the motor.

Figure 8 shows a clamp joining the
motor and the side rods of the upper arm.
That clamp is made from a piece of '/is x
1-in. sheet aluminum flared to accept an
8-32 bolt which applies tension to hold
the motor in place.

While the preceding may sound some-
what complex at first reading, it can be
done and will yield a perfectly workable
robot arm. You are encouraged to use
surplus sheet metal, rods, and gears to
keep costs down. For convenience sake,
however, a list of components and their
sources is shown in the parts list.

The next part of this series will de-
scribe the assembly of the manipulators
and will cover the construction of the
robot’s end-effectors (hands). In addi-
tion, we will go into the electrical wiring
of the manipulators.

Should you have a question about any
part of this series, the author may be
reached in care of Radio-Electronics.
Please enclose a self-addressed, stamped
envelope with your inquiry to insure a
prompt reply. R-E
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ICM TV-4200

~ SATELLITE
GROUMD. RECEIVER

Kieps 30

Kieps 40

RADIO-ELECTRONICS

-
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' }
;;_. International incorporates advanced tech-
k2’ nology at its best in a fully packaged and
assembled receiver covering all satellite chan-
nels 3.7-4.2 GHz band. Standard dual audio outputs
provided at 6.2 and 6.8 MHz.

FULLY TUNABLE EASY TO USE

Covers all satelite channels Simple tuning

3.7-4.2 GHz band. Built-in LNA power supply ih
levels compatable wi

DUAL AUDIO OUTPUTS A p i

6.2 and 6.8 MH2 audio standard. oo monior or VIR ot

Others available. OPTIONS (Avaltabibty 10 be announced)

DIMENSIONS ALC

R .
4%H x 14%AW x 120 Am:a'r:mno frequencies

The ICM TV-4200 Satellite Receiver with power supply, tuner
control circuitry and power cable. Shipping weight 12 Ibs.

Price $1,995

IEm

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC.
10N Lee. Oklahoma City. Oklahoma 73102, 405-236-3741
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Kieps 10
AN
1

Kisps 20

Kieps 1 :
’ Kieps 10 - 20
Kieps 50
\ & Pruf 10

Clever Kleps | @

Test probes designed by your needs — Push to seize, push Kieps 40
to release (all Kleps spring loaded). v ueps
Kieps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long.
Kleps 20. Same, but 7" long.
Kieps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long.
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. )
Accepts banana plug or plain wire, 6%a"” long.
Kieps 1. Economy Kleps for light line work (not lab quality). & Kieps 1
Meshing claws. 412" long.
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. ’“Bunch” pin fits banana
jack. Phone tip. 52 long.
Available through your local Prut 10
distributor, or write to: T
RYE INDUSTRIES INC.
woverares 133 Spencer Place, Mamaroneck, N.Y. 10543
=== In Canada: Rye Industries (Canada) Ltd.
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Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.




RACEWAY
continued from page 45

black-and-white are provided.

Adjustment and troubleshooting.

There are two PC board potentiome-

ters that require adjustment; the audio
level and hue. The hue control (R29) is
adjusted for the best contrast. The audio
output (R30) should be adjusted to pro-
vide the desired noise level.

If problems occur after assembly use

the following check list:

1. Are all components in the proper
location?

2. Is PC board wired correctly to the
external components?

3. Is the power supply voltage cor-
rect?

4. Is a 3.58-MHz clock signal pre-
sent at pin 9 of the AY-3-8603-
1?

5. Is there audio output?

6. Is there a composite video sig-
nal? (See Fig. 3 for waveform.)

If a “no” answer is generated by any of

those questions then repair that portion of
the circuit. For example, if a normal
image is displayed, but the players’ cars
are not present; then check pin 7 to see if
a video signal is present. If it is not, then
the IC is bad; if a signal is present check

the summing resistors.

9 reasons why
the real pros

prefer Endeco

desoldering — Now you can

irons @ boost
your 400 or 800

L. Operates at 120v, 2. Flexible,

40w. Idles at 20w burn resistant t? 1.6K perfo'.’mance

for longer tip life Neoprene in just 16 minutes.
3. Cool cord set ——

unbreakable - Mosaic Electronics has now developed a

polycarbonale RAM expansion kit that can up-grade your

handle — 8 Atari 400 or 800 to 16K performance The

mod fication takes just 16 minutes RAM

4, Exclusive expansion kit meets or exceeds OEM timing

bracket specs. includes all needed hardware and

insures comas complete with pictonally presented

alignment, instructions

‘ prevents
; \ 5. Safety light Oply $79
X 510 \ In handle ;
g 5. Stainless :te'lslso:‘vhen Kit also available for TRS-80,

Y steel -

l’ construction vt
A 7. Temperature

8. Eight tip sizes. control ) )
Comes with Low, high Order today and receive our
063 1D o off, FREE software catalog

9. Converts tg soldering iron
with %" shank type tip

See your distributor or write

v«MOSAIC

ELECTRONICS
P O Box 748  Oregon City. OR 97045
Mo :t : w

Enterprise Development Corp.

5127 E. 6511 St. * Indianapolis IN 46220
PHONE (317) 251-1231

CIRCLE 49 ON FREE INFORMATION CARD

CIRCLE 15 ON FREE INFORMATION CARD

NOW! For the first time . . . a clear, concise, understandable book
on the Earth’s most promising energy source.

Solar Electricity

140 EASY-TC-READ FACT
FILLED PAGES

Loaded with charts, graphs, pic-
tures of actual solar installations —
by World’s Foremost Authority
SOLAREX

Most books and articles on Solar
Energy are either jam packed with
mind-boggling technical jargon, or
they’re so basic you can't find what

Only
$ £ 95
Ppd.

educational. consumer. and military applica
tions. It also includes solar electric projects, com
mercially avallable accessories the use of solar
ells as light sensors rather than as
power sources. and much. much
more

Don't take our word for it!

Take your time. In fact—take two

full weeks. Order the book. Read it

See if you don't completely agree

that this is the best Solar electric

summary you ve ever read. If not

simply return the book and we'll
refund your money by return mail
or credit your account

Use handy coupon below or

phone 301-948-0202

ealers’ inquiries invited

STOCK NO. 37005DR... $6.95 Ppd.

|

o
95 Al

Ppd .

SOLAREX CORP. CPD-Dept. 100DR 1335 Piccard Drive,

you really want to know. 'QCT\,
Here for the first time —is a definitive
study of all the real {not blue sky) ap

plications of solar, written by the

world’s leading experts but

written in everyday language so  fOnly

you can understand and put to $

work the real. significant benefits 6

of Solar electricity in scores of

practical ways. both large and small

Must reading for everyone from the ca

sual enthusiast right up to the trained l Rockville, MD 20850

solar professicnal Please.sendme coples of "Guide to Solar
Nine Clear, Concise Chapters l Electricity” (v $6.95 each $
Covers everything from a glossary of @ Shipping & g $1.00
solar electric terms. how to use cells and l TOTAL
practical solar electric generators. to the l t Md. resident please add 5%)
rapidly exploding varety of industmal Enclosed | he {

— MO ina $ —
| Charge to my:* VISA MASTER CHARGE
‘SO] AREX CcPD-Dept. 1000R l RecountlNG e
orporation 1335 Piccard Drive, Interbank No
hl Rockville. MD 20850 Sign
Visa/Master Charge credit cards accepted o Name e ———
301-948.0202 | roo ~
Minimum Order $15 (Two or More Books)§ City — State _2ip
s il Gams ere e Sl GEns SEND EEEN NN SEED S @ ©Mmum Order $1

r == == COMFLETE AND ORDER TODAY e e -I
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market center

Satellite TV,

FOR THE HOME R

Sick of Network TV?

Our receiver lets you get
over 75 channeis of televi-

We don’t just sell information!
We Manufacture Hardware!

Ouwr 75-page catalog and information book tell the
whole story! inexpensive dishes, high pro-feeds,
i fy ! Specs, Kits and more!

Send $7.95 today!
24hour C.O.0. Hotiine i
(305) 869-4283 2 s

SPACECOAST RESEARCH
Dept. @, P.0. Box 442, Altamonts Springs, FL 32701

L |

CLASSIFIED COMMERCIAL RATE (for firms or individuals oﬂering‘commerclal products or ser-

vices). $1.50 per word prepaid (no charge for zip code) . . . MINI

UM 15 WORDS. 5% discount

for 6 issues, 10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 85¢ per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.0. BOX
ADDRESS WILL NOT BE ACCEPTED UMTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

ENERGY

HOMEMADE power handbook. Solar, wind, wa-
ter, methane gas, wood. Hundreds of pala%es. ilus-
trations, facts, ideas, $10.00. CASCA LABS,
316 W. Helena, Ellensburg, WA 98926

WHOLESALE TO DEALERS

The Original FCC Tests-Answers sxem manual
thet preparss you st home for FCC Ferst and
Second clas Radswotelephone licenses. Newly
revised multiple-choice exsms cover all aress
tested on the actual FCC sxam. Plus ~Selt
Study™ Abikty Test Provent $9.95 postpad
Moneyback Guarantes

P.O. Box 26348 €

DEALERS: send letterhead for frae wholesale
pricelist of CB radio and scanner equipment.
FOUR WHEELER COMMUNICATIONS, 10-R
New Scotland Ave., Albany, N.Y. 12208 (518)
465-4711 /

BIOPHYSICAL MONITORING

SATELLITE TELEVISION

ANTENNA azimuth and elevation for all Western
Hemisphere geostationary satellites. $3.00 and
your latitude and longitude. Free sample SASE.
DAVID FREY, Box 2591, Satellite Beach, FL
32937

4GHZ GaAs FET's $45.00. PCB's parts available
now. Information $4.00. EWG, 38005 Pueblo,
Hinkley, CA 92347

o

SATELLITE TV
CHANNELS

A must for sl homeowners and Do-it-yourselfers. Build |
2 Video System the whole family can enjoy! No commer. |
crystal clesr reception connects to any TV set 100
pages (8 x 11) loaded with photos, plans, luts - TELLS |
EVERYTHING!

Send $7.98 TODAY! Add $200 kr 15t ciees (as' med Sotietection Gusramtesd |
GLOBAL TV ELECTRONICS. P.O. Box 219-B, Maitiand, FL 32751 J

GRAPHIC EQUALIZER

TWELVE bands/channel $100.00 kit still avail-
able; see May 1978 R/E cover story or write:
SYMMETRIC SOUND SYSTEMS, 912 Knobcone
PL, Dept. R, Loveland, CO 80537

MOBILE 60 watt 5 channel $47.99 postpaid mon-
eyback guarantee. Hurry! Limited closeout. MA-
JESTIC SALES, 33 Vineyard Avenue East, Provi-
dence, Rl 02914

FREE Catalog

OF THE WORLD’'S FINEST

ELECTRONIC
SURPLUS BARGAINS

1

[

1

=

n
Mail Coupon for Your FREE Copy - Dept. RE

**Quality Surplus Since 1947°° o Use VISA or Mastercharge!

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

TELEMETRY transmitters: EKG-$27.50, pulse-
$39.50. Free information. OMNI-TEK, Dept. RE,
Box 1318, Longmont, CO 80501

BOOKS

“CRIME By Computer” $6.95. Postpaid—300
paggs. COMP-U-TRONIX, Box 3401, Kent, WA
98031

PRODUCTIONS l

Aadio Engineering Division

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph.D’s . . . Free revealing details, COUN-
SELING, Box 317-RE8, Tustin, CA 92680

HOME study degree program in electronics engi-
neering. 75 specialized courses also available.
For information write: CIEE, P.O. Box 9196, Pitts-
burgh, PA 15224

MAKE hydrogen fuel: Build generators with mate-
rial from Hardware stores. lilustrated manuali;
$10.95 ppd. NEGEYE ENGINEERING, Penns-
boro, WV 26415
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16 Br CPU with segmented address space
to 8 Megabytes
16 B CPU with non segmented address
space 1o 64K byles

All Products Stocked in Depth
Largest Zilog Inventory

a P77 Zilcs
28001/‘ $195.00

Z8002 $150.00

280-CPU MHz $10.40
ZBOA-CPU 4.0 MHz 12.05
280-PIO 25MHz  6.65
ZB80A-PIO 40 MHz 8.00
Z80-CTC 25MHz  6.65
Z80A-CTC 40 MHz  8.00
Z80-DMA 2.5 MHz §22.35
ZB80A-DMA 4.0 MHz 28.00

280-S10/0 2.5 MHz
ZB0A-SIO/0 4.0 MHz
280-SI0/1 2.5 MHz
Z80A-S10/1 4.0 MHz
280-S10/2 25 MMz
ZBOA-SI0/2 4.0 MMz

& MOS MEMORIES

MOS Static RAM's

B and TRIAC’s R

SCR S amp 400V TO-220
SCR 8 amp 200V TO 220
SCR 12 amp 200V TO 220
Triac 6 amp 200V TO-220
Triac 8 amp 400V TO-220
Triac 12 amp 400V TO-220
Triac 16 amp 400V 70O-220

Bi-Fet OP AMPS

TLOBACN 2.75 Quad low power TLOBICP A9 J-FET input
TLOTICP 59 Low noise TL082CP 499 Oual J-FET nput
TLO72CP 1.19 Dual low noise  TLOBACN 1.95 Quad J-FET input |
TLOT4CN 2.36 Quad low noise s
v

r ’
SC R S Part No
C1060 34
TIC116B
TIC126B
TIC2168
TIC2260
TIC236D
TiIC246D

MICROPROCESSOR
CHIP SETS

Part No.

6800
6802

2102-3%

1K (1K & 1) ISONS 16 PIN
P2111-2§

1K (256 x 4) 450ns 18 PIN
P2112.35

1K (25€ x 4) 350ns 18 PIN
2114L

Low Power 4K (1024 x 4) 300ns

Part No.

8080A
8085

Price

$5.95
11.95

Part No.
6502
6504
6505

Price

$9.95
9.95
9.95

Price

$6.50
11.95

8212
8214
8216
8224
8226
8228
8238
8251
8253
8255
8257
8259

275
3.95
2.95
345
2.95
4.98
498
695 |]

10.95
6.95

10.95

12.95

6810
6820
6821
6850
6852

3.75
4.95
3.75
3.95
3.75

MOS Dynamic RAM's.
TMSA4i

050-30
4K (4K x 1} 300ns 22 PIN
TMS4050-20
4K (4K x 1) 200ns 22 PIN

6520
6522
6532
6551

6.95

UART's
AY5-1Q13A

0 to 40< BAUD 40 PIN
AY3.1015
0 16 30% BAUD 40 PIN Single 5V supply

1K CMOS RAM_
5t0t
1K (256 x 4) 450ns 22 PIN Low Power

_aK CMOS RAM_
P4315-45L 4K (4K x 1) 450ns 18 PIN

P6504
4K (4K x 1) 550ns 18 PIN 110MW
P6514
4K (1K x 4) 450ns 18 PIN 110MW

SHIFT REGISTERS
3341APC FIFO 1 MHz
3342PC 64 B Shit Register
3347PC 80 Bit Shit Register

ECL RAM

s 695 |

$119.95 l

| 1K BiPolar RAM (25ns)
93425APC/2511-1 $8.95

10410ADC/HM2106 Special 195

256 x 1 Bt Fully Decoded 15ns 16 PIN

Tﬁ

10%, qly discounl on 1C0 pieces per device type
{otter valid until Augesi 31. 1980

“ACTIVE IS AGGRESSIVE”

7 LINEARIC’)s )

LM301AN-8 LM723CH

LM725CN-8
LM733CN-14
LM739CN-14
LM741CH
LM741CN-8
LM747CN-14
LM748CN-8
TBAB10DAS
LM1458N-8
LM1488N-14
LM1489N-14
LM3046N-14
LM3302N-14
LM3403N-14
LM3900N
LM4136N-14
ULN2003AN

OPTO SALE N

L.E.D. LAMPS
LED209
LED211
LED212
LED220 S
LED222 &
LED224 -

%
¥% 5 mm Green
% 5 mm Yelow

DISPLAYS
Common Cathode
Common Cathode
(high brightness)
Common Cathode
Common Anode
Common Cathode
g\o;qh bnghtness)
mmon Anode
(mgh brghiness)
Common Cathode
Common Anode
Common Anode

ISOLATORS
Dual Opto tsolator
Quad Opto isolator
Dual Opto Isolator
OQpto Coupler
Opto Isolator
Opto Isotator
Opto Isolator
Opto Isolator
Opto Isolator

LM318N-8
LM318CH
LM324N

FND357
FND367

FNDSO0
FND507
FNDS60

FND567

w
4

9.95 — - - -
1395 e
%1 1980 IC MASTER
— — - J over 2700 PAGES
1 - s —— e - Complele inlegraled circuit data selector. Master
‘ guide 10 the lalest 1.C.'s including microproces=irs
Memory and consumer circuils. 45,000 device types istec
l 5,000 new devxce types added. Complete new sec
g l . tion on MPU boards & Systems
_ Sp&Cla' | | Free Quarterly S
] Of the \ Updates Special $49.95
, !
=== month EPROM'S ¢ ,
1K X 8 450 ns 0 A
16K MOS DYNAMIC RAM’s (16 PIN) TMS2532 - Jﬁ'
K (4096 = 8) 4 ‘
g <163 (200ms) CERAMIC $6.95 = { p_—
16K (2K x §) 450 ns
{3 power supplies) T.I. Version '
C2716/TMS2516 ;2345
16K (2K x &) 450 ns Extra
(Single 5V supply —Intel version) Special $18.95
————-———--——--—
DUAL-IN-LINE — LOW PROFILE — I.C. SOCKETS
CONTACTS CONTACTS PRICE
8 PIN 22 PIN 21
14 PIN 24 PIN 23
16 PIN 28 PIN a2
18 PIN 40 PIN 39
20 PIN
« LOWEST PRICES ANYWHERE FOR THE MIGHEST QUALITY. AN
UNBEATABLE COMBINATION

LM380N-14
LMSSSN-8
\ LMS56N-14

=

CD4000BE
CD4001BE
CD4002BE
CD4006BE
CD40078E
CD4008BE
CD4009BE
CD4C10BE

SOCKET SALE
__4

ge8 § 29% ¢

PLASTIC POWER
TRANSISTORS

TIP29 39 NPN 1 AMP 100V
TIP3a 39 PNP 1 AMP 100V
TIP3 42 NPN 3 AMP 100V
TIP32 A3 PNP 3 AMP 100V
TIP4t 59 NPN 6AMP 100V
TIPa2 64 PNP 6 AMP 100V
TIP115 89 PNP 2AMP 80V
TIP120 .64 NPN 5AMP 60V
TIP122 .74 NPN 5AMP 100V
TIP125 .74 PNP 5AMP 60V
TIP127 .85 PNP 5 AMP100V
TIP2OES PNP 15 AMP 80V
TIPEES NPN 15 AMP 80V !
FT3055 NPN 10 AMP 60V /

CMOS

CD4046BE 125
CD4047BE

CD4021BE CD40818E CD4522BE
€D4526BE
€D4527BE
CD4528BE
CD4531BE
CD4532BE
CD45398€
CD4543BE
CD4553BE
ZD45558E
CD4556BE
CD4581BE
CD4582BE
CD4584BE
CD4585BE
CD4702BE
CD4724BE

CD4027BE
CD4028BE
CD4029BE
CD4030BE
CD4033BE
CD4034BE
CD4035BE
CD4040BE
CD4041BE
CD4042BE
CD4043BE
CD4044BE

CD4104BE
CD4502BE
COD4508BE
CD4510BE
CD4511BE
CD4512BE
CD4514BE
CD4515BE
CD4516BE
CD4518BE
CD4519BE
CD4520BE

CD4013BE
CD4014BE
CD401SBE
CD4016BE
CD4017BE
CD4018BE

CD4019BE
CD4020BE

CD4072BE
CD4073BE
CD4075BE
CD4076BE
CD4078BE

74LS447N 59
BCD to 7 segment decoder/driver 0/c

.89 .89
1.39 125

MASSACHUSETTS 01701

MINIMUM ORDER $10.00 » ADD §2.00 TO
COVER POSTAGE & HANDLING

Foreign cusiomers please remit payment on
an international bank draf or international
postal money order im Amenican dollars.

P.0. BOX 1035 FRAMINGHAM,

Over-the-cousier sales.

12 Mercer Rd.. Natick, Mass 01760

Behind Zayres on Rie. 9

Telephone Orders & Enquiries (617) 879-0073
Massachuscs cusiomers add 5% sales 1aa

IN CANADA

5651 FERRIER ST.
MONTREAL. QUEBEC
H4P 2K5

Tel,: {(514) 731-7341

4800 DUFFERIN §
DOWNSVIEW. ONTARIO
MIH 5589

Tel.. (416} 661-1°15 K2C 3P2

BAXTER CENTRE
1050 BAXTER ROAD
OTTAWA. ONTARIO

gk (613),820.9471

CIRCLE 1€ ON FREE, INFORMATION CARD

3070 KINGSWAY
VANCOUVER. B.C.
VSR 547

Tel™ (604) 438-3321

0861 LSNONY

~
o



WANTED

EIMAC/Varian tubes 304TL, 4CX 1000, etc. Also
need 53, 6L6 metal, 7F7, 7C5. TED DAMES,
W2KUW, 10 Schuyler Avenue, North Arlington,
NJ 07032. (201) 998-4246, (800) 526-1270

PRE-WWI! and early television sets wanted. Will
pay top doliar for any set featured in June Radio-
Electronics issue ARNOLD CHASE, 9 Rushleigh
Road, West Hartford, CT 06117

WANTED SB-301 and SB-401, if want to sell
write to: P.O.B. 274, St. Joe, Ml 49085. Include
price.

RESISTORS 3¢ ea

QUALITY W & '2W 5% CARBON FILM RESISTORS
THAT MEET OR EXCEED CARBON COMPOSITION
TYPE SPECIFICATIONS. ALL VALUES FROM 2.2 OHM

THROUGH 4.7 MEG. STOCKED. ORDER DIRECTLY
OR SEND FOR CONVENIENT ORDER FORM AND
DATA SHEET. NO MINIMUMS 3¢ EA PLUS $1.00
SHIPPING. BULK PRICING AVAILABLE UPONREQUEST.

JR INDUSTRIE 5834-C SWANCREEK

TOLEDO, OHIO 436814

DEAD or allve—receplacle safety tester. Tran-
sistorized small plug-in unit indicates wiring con-
dition before or after electricity is connected.
New-—aessential for house wiremen, electrical in-
spectors, electricians. $15.00 CDB, Box 10194,
Sarasota, FL 33578

HAMS, CBers, SWLs-eight character morse-A-
word morse code reader; RTTY reader. Decodes
signals off the air. Send for details. MICROCRAFT
CORPORATION, Box 513R, Thiensville, Wl 53092
1-414-241-8144,

GOVERNMENT surplus recelvers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

LASER handbook with burning, cutting, Ruby
Reds, Co’'s, complete plans, books, and parts.
Send $4. 00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

“THE Intelligence Library” technical secrets.
Books on Electronic Surveillance, Lock-Pick-
ing, Demolitions, Covert Sciences, etc. One dol-
lar. (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulevard, Flushing, NY
11354

FOR SALE

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Piattsburgh, NY
12901

T.v. fiyback transformer performance tester
$9.95, dynamic capacitor tester $29.95. Fully
assembled with instructions. WILLIAMS LABS,
9500 S. Heights, Box 143, Littie Rock, AR 72209

ALARM systems! Burglar, llre car. Finest equip-
mentl Save! Free catalog! AAS, 186H Oxmoor
Road, B'ham, AL 35209

TELEVISION downconverters 1.6-2.7 GHz
$99.95 postpaid. Details for stamp. GW ELEC-
TRONICS, POB 688, GREENWOQD, IN 46142

QUALITY stock and custom control panels and
switch plates for computers, industry, home or
auto. Free, flyer. COMPUTER SPECIALTIES, 4
Fernandes Drive, S. Hadley, MA 01075

1. 5 Volt, 3 amp, Regulated Power Sup-
ply. Great for TTL Projects $19.50
2. EMM 4200A, 4K Static RAMs, Ceramic
A local memory boards manufacturer
closed. We bought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day guaran-
teed 100% good

Prime tested 4200A 4K RAMs $5.50 ea.

3. Super Saver. Micro PD411, Ceramic 4K
x 1 dynamic RAM:s. .8 for $10.00.

& =
DELTRONIKS

5151 BUFORD HIGHWAY .0
ATLANTA, GA 30340
404-458-4690

AUTHORIZED TRS-80% peaLer A301
 COMPUTER SPECIALISTS

Up to
15% Discount
on TRS-80's |

26-1051 4K LEVEL { $424.00
26-1056 16K LEVEL Il $715.00

1-800-841-0860 rouL Free

MICRO MANAGEMENT SYSTEMS, INC.
Downtown Plaza Shopping Center [
115 C. Second Ave.
Cairo, Georgia 31728
(912) 377.7120 Ga. Phone No. |

RADIO & TV tubes 49¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Duego Calif. 92105

SCANNER/momtor accessories —kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

FREE catalog, IC's, LED's.‘semi's._parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
treal, Que., Canada H3C 1H8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cat-
alog. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

SAVE up to 50% on name brand test equlpment
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-M, Skokle iL 60077

RAW speakers and finished systems for Hi-Fi and

Sound Reinforcement. Also cabinet plans, hard-

ware, grille cloth, crossovers, microphones, ac-

cessories, much more. information-packed cata-

log, $1. 00. UNIVERSAL DISCOUNT SOUND,

stegt RE, 2243 Ringling Bivd, Sarasota, FL
77

200/0 O“
Order

Totahng 5
Or Mor

10-QUAD PHONQ JACKS, 4 RCA jacks on 2 x 1%” Bakelite sirip, (56249}
50-RCA PHONQ PLUGS, popular audlo/speaker plugs, 100% malerial, (#3293)
25-MINI PLUG & CABLE SETS, 3.5mm plug, 6’ insulaled 2 cond. leads, (#6269)

lsi 73 TANK GAME CHIP

& BOARD SET

25-MAGNETIC DISCS, Plastalloy 13/16 dia. x 1/8" discs, (#6294)
250-PRE-FORMED DISCS, caps w/leads for PC use, mixed values, (#2605) ® G I
30-PLASTIC POWERS, 25 watl, npn & pnp, 50-200 bvcbo, 70Q-220, (#6237)

100-2 WATT RESISTORS, assorled carbons, films elc. some S%ers, {26238)

24-LM-340T YOLTAGE REGULATORS, untesled T0-220, may incl. 5-24V, {22635) .

150-POLYSTYRENE CAPS, assorted types, styles, & sizes, all good, (¥ 2729) AY-3-8‘NX)-1

200-COILS & CHOKES, asst. RF, OSC, If, and peaking types, (+6283) 199

50-POWER TAB TRANSISTORS, plastic NPN, T0O-220, asst. types, untested, (IIlISQIW Cat. No. 92CU6526

24-SKINNY TRIM POTS, multi & single turn, assi. values & lyru (#6285) nding Sherman class tank on petrol. Suddenly
3-25A 50V BRIDGES, “block’’ type, with four lug-lype leads, (#6311) I lhen- an explosion to your right. You've been mighted by the
100-TTLs, 7400 series, incl. gates, flip-flops, etc. untesled, {26226) enemy. Quickly you awing your turret and Fire Poly Pake
5.BRASS LOCKS, with key, 1% long, for doors, windows, etc. (#6253) bG":R- R ‘h;“'hﬂ";"{-;-:;v;& Sorikay in a 2y DIF with
250-MOLEX SOCKETS, “on-a-strip", make your own pc sockels, (#6255) g 0t ik e G CRp s
50-MINI POTS, pc style, single lurn, assorted valwu'(::;lsl T

20-JUMBO RED LEDS, 3V 10 mA, 100% good material, red dome lense, (#3369 B 3

3-SOUND TRIGGERS, sound activated amp, SCR triggered, on 3" board, (53625) .. 2. TAEI'E(SE,’;!’(‘)E\E((:S'P Cat. No.
50-TRANSISTOR SOCKETS, assortment may include; TO-19,5,66,3, elc, {43845) 92CU6505
100-CABLE TIES, 4" non-slip white plastic, like Vy-wrap, (25218)

150-FEEDTHRU CAPS, assorted types & sizes, for RF, UHF, etc, (25668A)

250-% WATT RESISTORS, asstd. carbons, carbo-films, some $%ers, (55797A)
100-PLESSY CAPS, ceramic blocks in assorted sizes & values, (76221)"

30-HOBBY LEDS, assorted types & colors, mostly dims, some good, (#6225)

150 PC.-HEATSHRINK, slip-over type, shrinks 50%, llke Thermo-flt, (#6239)

30-NE-2 BULBS, neon, for 110 YAC, requires resistor, (not incl.) (52613)
100-METALLIC RESISTORS, mostly % watters, asst. val. 1-5% lol. {#6280)
100-POWERS POWERS, 3 to 7 watt power resistors, (56281)

25-CRYSTALS, assorted lypes, some H&/U, some frequency marked, (26256)
150-SUBMINI If TRANSFORMERS, ass1. may include; osc. antenna, etc. (96259)
60-SQUARE OHM RESISTORS, prime resistors, assl. values, grab ‘em! (#6261) .
30-MICRO MINI REED SWITCHES, 1 long. for alarms, relay systems, etc. (#6263) , 2.
200 PC.-CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100% good, (#6264)
20-PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w/hardware, {(#6267) .. .2
500* PC.-HAROWARE SURPRISE, (“approx.) 1 Ib. asst. screws, washers, etc. (16271) 3
30-9v BATTERY CLIPS, snap connector, coded, insulated ieads, (26286)

6-WATCH GUTS, 5-funclion, LED style, lnoﬂtd sizes, untested, (26287)

OTOROLA

9. 95
3 AUTO
SRR RADIO

ainked 9W Amp Chip. RF o h M, t’ >

and Modulation trenai \

Sise. 6726327 -
3 N A -

ULTRA-SMALL sacwess:
LCD CHRONOGRAPHE ¢5 Station Pushbutton

10-HEAVY DUTY LINE COROS, white, 2 cond. 6 ft. 16 gouge, (+6292) .‘ i " cowe. MODULE

20-SINGLE PIN LEDS, green, mlcro style. 3V 10mA, 100%

Tuning!
©6293) . 2. *W 92Cue403 ' “ ”»
40-LED/TRANSISTOR SOCKETS, “snap-in”, 3 pc leads, for TO-5,18,46,elc, (#6297) il STOPWATCH! ®‘“Factory Installed
200-PRECISION RESISTORS, W, 1%, axial (+2428) bX . ELAPSED TIME INDICATOR! Quality at a
15-MOT ORS MOTORS, assid. sizes speeds & types, 1.5-12 volts, (#2551A) @ 2 4 50 y

150-LONG LEAD OISCS, prime. marked caps, assorted material, (#2598) ‘Do-It-Yourself’”’ Price!
SEND FOR FREE CATALOG

100-PLASTIC TRANSISTORS, untested, TO-92, asst. types (#2604}
POLY PAR/.

50-SLIDE SWITCHES, various shapes, sizes, and types, (52726) .
75-TRANSISTOR ELECTROLYTICS, eposy encapsulaled, asst. values, (22747)
250-HALF WATTERS, 100%. color-coded resistors, asst. values, (53046)
P.0. BOX 942,R8
SOUTHM LYNNFIELD,
MASS. 01940

40 CHANNEL

DUAL ZONE TIMER!
ALARM CLOCK'

Wo honor IAS‘[IC ARGE, vrsm chocl l C.0. o
Ocder by Phone or Mol

$10, Forelgn; $23. r|

tion, Nama & Mont|

25-SLIDE YOLUME CONTROLS, various values & types, for Hi-Fi, etc ('M$7)
$0-UPRIGHT ELECTROS, 100%, assorted values & voltages, marked, (#3226)

*SALE ENDS: October 1, 1980

'ment must be made vis Cash,
or Cortitied Check. C.0.D.

b7
Discount To Be Taken BEFORE Postage Is A‘lded.[

Postai Money Ord

RADIO-ELECTRONICS

CIRCLE 40 ON FREE INFORMATION CARD

[+ -]
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FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER JETTITITNN
KIT. Still the best for only $74.95 TEST &
Phone 415-447-3433 W34l
Write or Plione for FREE CATALOG. MENTER'S
Average | minute Saturday call is 21¢. \AShALE

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

PLANS & KITS

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

SPEAKERS. Save 50%. Build your own speaker
system. “Free catalog” write: MC GEE RADIO,
RE 1901 McGee Street, Kansas Clty, MO 84 108

PROJECTION TV. . .Convertyour TV to pro]ect
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20.00. Plans & lens $16.00.
llustrated information free. MACROCOMGK,
Washington Crosslng, PA 18977

“PCB as low as 15¢ sq-in, free drllling, also PTH.
INTERNATIONAL ENTERPRISE, 12507 Brent,
Cerritos, CA 90701

DIGITAL fuel gauge: 2% digit, 10 led scale. All
parts, PCB layout, $24.00; Digital auto compass/
Plans $3.50 each, information 50¢. TS RE-
SEARCH, 970 South Anaheim Blvd, Suite 113,
Anaheim, CA 92805

PARABOLIC screen mesh dish kit. Good to over
4 GHz. Pre-cut and ready to assemble. Sizes up
to 16 foot avallable. Business size S.A.S.E. for
details to MARBLE ELECTRONICS, 32 Sea
Street, North Weymouth, MA 02191 , < 7

BUILD an LED pendulum for your dlgltal clock
$3.00 for plans to: LEPIOR, 1572 Balein Ct., Hay-
ward, CA 94544

SATELLITE spherical T.V. antenna easy to build
from local parts for $200.00. Detailed plans
$20.00. GEMINI T.V., 183 Lamport Bivd., S.I., NY
10305

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
tritying. Uitrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031,

LED projects, barrgraphs, VU, osclll_oscopes, con-
trollers, clocks, $3.50. EMERY ELECTRONIC EN-
TERPRISES, 731 N. Olive, Anaheim, CA 92805

DIGITAL muitimeter kits handheld, best quality
0.1% accuracy. The lowest price in America
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir-
cle, Tampa FL 33615

ELECTRONIC readout of temperature, pressure,
voltage for car or boat. Fully automatic scan.
Complete wiring plans $10.95 ppd. to DUNLAP
ASSOCIATES, P.O. Box 491, Elizabethtown, PA
17022

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re-
quired. sales handled by professionats. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-F, Box 248,
Walnut Creek, CA 94597.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals degsliring
ownership of Small Electronics Manufacturing
Business —withoutinvestment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

Help light the eandle of understanding
Contact your local chapter of the
Epilepsy Foundation of America.

Or write Epilepsy, Washington, D.C. 20036.
tIncorporating the former National Epilepsy League.)

ANCRONA
HAS ANOTHER

Package Offer

ELECTRONIC only

TECHNICAL 3 90
DATA Bl

peckage

LOOK AT WHAT YOU'LL GET!

Totsl
Tae

Intersil Data Book

Motorola Master Catalog
Motorola 1980 Price List
Motorola Zener Diode Manual

Exar Function Generator Data Book
Exar Price List

Take Advantage
of This Offer

ATLANTA
3330 Pieamont Rd. N.E
Attants, GA 30308
ee) 201-7108

CULVER CITY
1080 Jserson Bivo.
Cutver City. CA 90230
@) 30 2985
SANTA ANA
1300 E. Edinger Ava.
Sents Ana, CA 92705
T14) 6470424

Send Check o Money Onde @ P.O. Box 2208R,
Culver City, CA 90230. Cait rendents add
8% raiwr tax Add $1.00 to cower postage and handing
Masier Charge and VISA weicomed Pleass mchude your
SUNNYVALE Intortam number and sigustion date with ordes
1054 E. Ei Comino Rael

Sunnyvels. CA 54087 Qnonz OROERS: (213) 641-4064

1400 243-4921

PORTLAND TUCSON HODUSTON
$125 NE B2nd Ave. 4518 E. Brosdway 2649 Richmond
Portland, OR 97220 Tucson, AZB5711  Houston. TX 77098

(382) 204-8681 ma2) 101-2348 M) 439340
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Full Wave Bridges IR 10 <253

PRV | 2A | 8A | 28A

(150 | 140 | BPIN 17 22PIN .3
200 | BO | 130 | 220 | 14PIN 20 24PN 35
400 (100 1165|330 | 16PIN 22 28PIN 40
®00 | 130 | 190 | 440 | 18PIN 25  40PIN .60

SANKEN AUDIO POWER AMPS
$11010G 10 WATTS

$i1020 G 20 WATTS snm
$i1050 G 50 WATTS $26.90

TANTULUM CAPACITORS

22UF 36V 518100 4.7UF 15V
A7UF 35V 6.8UF 36V
B8UF 35 v 4 30UF 6V
1UF 35V N 33UF 20v
2.2UF 20V 100UF 15V
3.3uF 20v 150UF 15V

PRINTED CIRCUIT BOARD
4 e DOUBLE SIDED EPOXY BOARD 1/16° thick
4606 6/52.60

EPOXY glass vector board
116 thick with 1/10° spacing 4%" x 6 $1.95

€/MOS IDIODE CLAMPED] TRANSISTOR SPECIALS
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14
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PR - - PR T T4

2NYI0? NP GE vu 5
£

INEZII NPN SWITCHING POWER
MRF B0O4 » CB AF Transstor NPN

CER T TEE T

FERETTTEES S

74530 2NIITT NPN 5. RF
= - 2N2919 NPN S1 TO-3AF

2N1420 NPN S TO-S

2N2767 NPN 51 TO 66

74515 7
74532 745158
745112 85 745174
745153 — 1.1 745257
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25 watt Infra Red Pulse {SG 2006 equtv.]
Laser Diode (Spec sheet included)
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MINIATURE MULTITURN TRIM POTS
100 6K, 10K, 20K. 280K, 1 Meg. $.75 each
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SURBEIETERZH

ER 900 TRIGGER DIODES
2N 8028 PROG.

FP 100 PHOTO TRANS

RED, YELLOW, GREEN LARGE LED's. 2"

RED/GREEN BIPOLAR LED's. 2°

TIL-118 OPTO-ISOLATOR

IL-50PTQ ISOLATOR

1 WATT ZENERS.33,4.7,5.1,66.9.1,10,
o 22V

[
21011284 « 4 STATC

Bruskisbny
£ n-"

MKAGZ7 34K . | DYN 100N

4K 11 DYN RAM (350 na)
41367 165 RAM 150 %S
41183 16& DYN XD NS
29021078 4 DYN RAM
6% .
" am
L) 2%

TreTez

33RINEBBWINANREZ35S

§RESsRES
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BEgssy;

TTLREED RELAY — SPST 5V 20ma $1 00

FL]

RRBRIFABBAXNAE

DATEL'S DAC-08BC — 8 b1t DAC — $9.95

8" DISKETTES — HARD SECTOR
$1.75. 10/$16.00

CRYSTALS $3.45 ea RIBBON CABLE
2000 MHz 6184 FLAT ICOLOR CODED)
4.000 MHz 430 WIRE
.57 MHz
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SILICON SOLAR CELLS
4° dimeter 4V a1 | AMP.

IN 4148 (IN914).
1 or .01 ut 25V ceramic disc. caps. 16/81.00. 100/$50.00)

REGULATORS
LMY $2.50 340K 12,1501 24V $1.50
323x -5V 3a $575 3407 -5,6.8,12. 15, ALCOMINATURE TOGGLE SWITCHES
TIHGKC -5V at5A . 3695 180124V MTA 108
123 $ ! MTA 206 PD
3207-5 12,15V $1.30 MTA 206 P-DPOT CENTR OFF
LM305H 7% MSO 206 P-DPDT CENTER OFF LEVER SWITCH

g
8<
s &

CLOCK CHIPS

LT
3

RS232 D8 25P male
CONNECTORS  ola%'™™*

888

SEASRBBBEERR IS EERTEASRE 55

NO. 30 WIRE WRAP WIRE SINGLE STRAND
100" .

LED READOUTS

#5695 DL-707CA 3"
'8 DL747C.A. 8"

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

SOLID STATE SALES

P.0. BOX 74D
SOMERVILLE, MASS. 02143 TEL. (617) 547-7053

Send 25¢ for our catalog featuring
Transistors and Rectifiers
145 Hampshire St., Cambridge. Mass

CIRCLE 14 ON FREE INFORMATION CARD



Why Wait for Mail Order Delivery?

Make The Shack Your Parts Place!

High Efficiency | IC Inserter/
Silicon Solar Cell ) N Ew Extractor S(Iet

9
99 6 * Fast and Easy to Use

- Helps Prevent Damage

NEW

Each
\ Just rock lIC on pin straighten- Cordless POWGI’
er and tool ejects it, reagy for ire- i
Harness the Power \ socket or bo‘!-xrd msemonyEx- ere Wrapplng

of the Sun for
Battery Chargers,
Radlos, Projects!

tractor handles all 8 to 24-pin Tool
devices. Both tools easily |
grounded. 276-1574 6.95

| Buit-tn

Quality 3" dia. cell delivers 0.45V Straightener | 95 Perfect Wraps
1 Amp in full sunlight. Wire several in —— — Every Time!
series/parallel for higher voltages/ I ¥ 4
Cuiont RIEsiRS _9_9_9.1 C‘EmpaCt | N Ew Makes Faster, More Reliable
ever Connections than Soldering!
PC Board- Makmg Kit | switches | Submini
| Positive indexing assures identical wraps on .025

| LowAs 6-Volt Lamps
I square posts. Unwraps, too! Balanced for comfort and
95 69 J ¢ built-in stripper/cutter is a real time saver. Durable
) l SPST 99 of 5 carbon-steel bit. Requires 2 “C' batteries (Radio
1

Shack #23-125 ni-cads recommended) or adapter.
21.9

I 2 y '
Everything | Rated 6A @ 125VAC + 5" Leads charger, 276-1571
You Need! | Tapered lever for easy * HI Brightness AC Adapter/Charger. U.L. listed. 273-1454 5.95
y ) “ | grip. Solder lugs. With Super small red incandes- 14-Pin Wrapping Sockets. 276-1993 2 for 1.29
P ?""‘,3 bpards, 'e,s's"'"k pen, 2 mtg. hardware. | cents for model railroads 16-Pin Wrapping Sockets. 276-1994 2 for 1.39
O i oac o, | sPet. 275257 2.69 | dials, meters. 60 mA @ | 30-Gauge Kynar Wire for Above. 50 ft spools. Red,
I d st | Yhe" drill bit, | l
etcning box. Inetructions. | DPOT. 275-258 319 |6V.272-1144 . 6for99e | 278-501; White, 276-502; or Blue, 278-503 2.3 Each
276-1576 8.95 r—-—— e I il od o S i G R s R

- 100 Coils and Chokes Mini Flatted Sound Effects IC

CMOS and TTL ICs | Lever Switches
“o Less than
S 69¢ zceacn 498 | Low 959 . 449
As SPDT
T Pkg. of 100 |
— g. o *6A @ 125VAC Linear/F’L Device
nge a(sﬂsonrr‘nint may In'clude RF :&S?Ide: LUQZ al i 5#164776 MUSiC-' gx[_“ltosnons‘ QU'f"
- H " 9 and audio chokes, transformers -long tapered metal lever. shots  and more! Bult-in preamp 1or
. g?:l(l)lzgr s‘livécse J 6 c??ntlsggc’le peaking coils SPDT. 275-635 2.59 line-level output. 28-pin DIP. With
P | 273-1570 Pkg. of 100/1.98 | DPDT. 275-636 289 | dala 276-1765 4.49
CMOS ~ —— e = =
[ Device Type [ Cat No. [ Each 1 Realistic LIFETIME® Tubes — Sold Only at Radio Shack!
4001 276-2401 99
1 4011 276-2411 89 3 .
4013 276-2413 | 1.19 The Following Popular Tube Types Are They Last the Life of Your Set
4017 276-2417 | 1.99 | In Stock at Most Radio Shack Stores or We Replace Them...FREE!
4223 276-2427 | 119 | (Except for Physical Damage)
2o 2762447 1 (1199 e lEwehl [Eact Realistic LIFETIME tubes are a Radio Shack ex-
4049 276-2449 99 Tube Type __ JiEsch e Type L clusive, and custom-made to our specifications
4050 276-2450 99 Rav2 4.19| BLOG/6IEGA 10.95 Because we have the final say on quality control,
4066 276-2466 1.59 3A3 3AW3 | 5.39 [6JS68 9.59 we can offer this unique "no-gimmick” replace-
" | |3cusa 7.29] |6KD6 10.95(  ment warranty.
3HMS/3HAS 5.29| [6KT8 7.99 B
... Tt | lscHs aol| Weh o8  FREE Testing at Most Stores
7400 276-1801 .69 IBAQ5A/6HGS 499! 6L6GC 9.99 =
7402 276-1811 79 IBAUBA | 4.19] l6z10/6J10 8.99 =
7404 | 276-1802 79 6BK4C/6EL4A 9.49( [BCG7/8FQ7 3.99 Do your own trouble-
7408 276-1822 | 79 || |6BL&/ECF80 439 |12auzaEccs2 | a9 shooting and save!
7447 276-1805 1.19 16BQS/ELB4 549 |12AV6 4.59 Each tube tester has
7448 276-1816 1.29 ;6CG7 6FQ7 3.99| [12AX7A ECC83 4.19 simple 1-2-3 instruc-
7473 | 276-1803 79 |6CJ3:60W4B/6CL3| 519 (12BA6 4.59 tions and our sales-
7474 276-1818 99 || (6EAS 4.99| |12BE6 4.99 EEpAibadRdil
7475 276-1806 | 1.09 6GF7A 6.95 |12BY7A/12BV7 4.99| aseIshyed
7476 276-1813 89 ‘ |6GHBA 3.89| [12GN7A 7.39 .
7490 | 276-1808 | 1.09 | l6GM6 529 17028 50 Over 2000 Types Available!
7492 | 276-1819 1.19 | |16GY6/6GX6 4.89| [33GY7A 8.49 If the tubes you need aren't in stock. ask your store
i el R i iy, e 3 0g e el Sre o Jow, daye and worl
74192 276-1831 1.59 6HZ6 4.19| [38HE7 8.99
74193 | 276-1820 | 149 | | [6uC6 | 69| |socs ang| oty you to plck them up. There's no extra charge

LOW PRICES AND NEW ITEMS EVERY DAY!

IN STOCK NOW AT OUR STORE NEAR YOU Rad lo ’haek

A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102
OVER 7000 LOCATIONS (N 40 COUNTRIES

Prices may vary at individual stores and dealers
CIRCLE 37 ON FREE INFORMATION CARD
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£ RADIO-ELECTRONICS

7400

74LS00

SNT400N 19 SNP4123N s 74LS00N 3% 74LS184N 119
SNT7401N 22 SNT4125N » 74(S0IN 28 7aLS16SN 89
SN7402N 22 SNTAI26N A4 74LS02N 28 74LS166N 248
SN7403N 22 SN74128N 59 74L503N 28 74LS168N 189
SN7404N 22 SNTAIIZN 69 74 SO4N 39 TASIEIN 189
SN7405N 23 SNT4136N 95 T4LSOSN 28 TALSITON 199
SNT406N 23 SNTa13IN 95 74LS0BN 39 7aLSI7AN a9
SN7407N 23 SN7a14IN k9 74LS0ON 39 74LSITAN %
SN7408N 26 SN7414ZN 295 74LS10N 28 74LS17SN %
SN7409N 23 SNTA13N 295 T4LS1IN 3 7aS8IN 220
SNTP410N 22 SN741a4N 205 7aLS12N M 74S190N 115
SNT41IN 29 SNIavasn g2 TaLS1IN AT 74SI9IN 18 B E C K M A N / .
SN7412N 20 SNTMIOIN 195 TALS1AN 125 245192 o8 . App'e ll. 1 6 K
SN7413N 39 SN7a148N 120 T4LSI5N 39 74LS193N 98 101 M
SNTa14N 59 SNT415ON 99 T4LS20N 26 74LS19aN 115 Dlglml Mulumetcrs o
SNTA1BN 29 SNT415IN a7 T4LS2IN 38 7aLS195N 95 MODELS TECH w0 AND TECH Si0 or Awle ll Plus 9
SN7417N 29 SN74152N a7 T4ALS22N 38 74LS196N 89 - . -
SNTA20M 22 SNTA1SIN 67 7a1526N 3 7a5197n  s9 e [
SN742IN 35  SNT41SaN 19 T4LS27N 39 74S22IN  va0 . suwa —— - 16K Apple Upgrade Kit $62,95
SNT422N 29 SNTaISSN 82 74LS28N 39 74(S240N 299 “ £ - —
SNT423N 29 SN7AI%N 89 7a(S30N 26 7AS241N 249 2\ 3'0090 Ly
SNTa25N 29 sSN7aIsIN 59 74LS32N 39 741S242N 229 N A H-Speed Senal 0. $17495  0S65 Dp-Sector $34900  integer ROM Carg $17500
SN7426N 29 SN74158N 165 74LS3TN 79 74LS24N 229 &6 L Tr7 Controracs Pocter V0. 19995 Abple Graphcs Taver. . 79500 Proto Cars 2185
SNTA2TN 29 SN74160N 95 74LS38N 30 T4L5244N 295 — Applesott Il Fyroware 17495 DC. Hayes Mogem Il . 34995 W & R Moouator 295
SN7429N A5 SNPAIBIN 95 TALS4ON 6 T4LS245N 895 el g C 18995  Desx Il wContoler 47500 Sanyo Casseree. 495
SN7430N 23 SN74162N 83 7415428 79 7aLS24TN 110 1 e e e e v S Ty otral X-10 System 26995 Dk ST500 16K Upgrace K2 6295
SNT7432N 29  SNT4163N o7 74LS47N 79  74LS248N 1.%0 The TECH 300 han 4 0 5% Wt acrascy ang a8 P e o trws. Intraé X-10 Controier 17995  Pascal Lang System 47500  Aople Rado Cax 15800
SN7437N 29 SN7at6aN L T4L548N 79 7eLS248N 169 08wttt rs-ORTS™ Contaty ncton o T 10 a0 G At Musc § 25895  Paraiier Printer Carg 16500 8" Flappy Controser 35000
SN7438N 29 SNT4165N 97 74LSSIN 26 74LS25IN 179 g 16 Ch Anaig Ingut 24995 Communcatiors Card. 21000 Heunstics Speechiat 17900
SN7439N 29 SN7a1E6N 120 74LS54N 35  7415253N 98 TECH 300 Dsgrtal Muttimetsr $100 2 Ch Analog Output 16495  Business Software Pkg .. 62500  Rompius + 16900
SN7440N 24 SNTAIBTN 195 74L555N 35 74LS25TN % TECH 310 Digra) Suttimerer $130. 13- Key Keypad 11995 Corvus 10 Megabyte Dnve Sucertaker 27900
SN7a41N 79 SNTAI7ON 169 74L873N A5 74LS258N 98 201 Vinyt Carmpng Case. s Vis-C. 14995 462500  Casher 25000
SNT42N 87 SNTAUZIN 895 74LSTAN 50 reLs2soN 295 2 TR crviog Case e
SN7443N 79 SN7T4173N i) TALSTSN 88 74LS260N 69 RP-221 AP Pr 335
SNTa44N 79 SNTAIT4N a9 7aLS76N A5 74LS261N 249 $r231 AC Cureci Clamo._ e @
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COMPUTE
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!

1. Proven Quality Factory tested products only
2. Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory

1980 CATALOG NOW AVAILABLE.

Send $2.00 for your copy of the most complete catatog of computer products.
A must for the serious computer user,
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315 éu

e N

‘175 ey

[ ST ey

: 1 g~ $2.49
6VDC Xenon - 4 BDpigital * -

Flasher 1\ Bcounting I!‘
, Module | #

0 R

'50K SLIDE POT 75« Each.

Knobs lor Shide [

| Pots 206 esch | | Audlo taper 8%" long. 1-1/8" dis. | Reltl:ord tIncovtv!ing” angthou':goinlgl
3 o 2o Calls automatically with this a

ﬁ 224‘.:2%?.%:2::.’:%?::3%{,9“ solid state unit connected to
|| - = your telephone jack and tape
] inchlong @ 2-3/ m recorder. Starts recording when

— —
LARGE QUANTITIES AVAILABLE hone is lifted. Stops when you
REED RELAYS | ™ s gt . Hormanbit

120 vAC — Wheel of N

Xenon 4 B Fortune x*
Strobe Kit % _—}3 g-.:,.....v_ \
] - | \

s . 915VOLTD.C. i
et . ’}9 NORMALLY OPENED PHOTO — FLASH ,'Tf:,‘.’{,?,'y ch,jggs""m”ed' N
con 5750 WA @===Im %, 0 CONTACTS: 1 8mp max. CAPACITOR FCC APPROVED .50*
switch — 2 emp max, carry CC OVE
CeeEEoArEEEEEEECEERAE BODY SIZE: appron. 1 neh 1100 MFD 330 VOLTS
HIGH OUTPUT SILICON” SOLAR CELLS tong % Inch high ¥ A% U J : B 1)
ConaRT Lt DYaEETLY Iave Sesernare’ find & " $.P.S.T. 1500 ohm coll -/ $1.50 Each 0 RO WITC
E(niuumv l: ;iS VOLT am n:ﬁ:n:x'f::fn 18" Gmown pE Sl : g 3 $1.15 gach ——3 5—" OmRON
: T, MinY OTHER TYPES 4RE | §BYED .8 R 7 i
” ot ™ e < e e 'moh";:‘;; - SPEAKER | Solid state. Self contained. Excel-
i B\ 30z Magnet lent adjustable sensitivity. Voices -
3.P.S.T. 750 ohm coil aONMImpedlncel or other sounds activate and con-
$1.50 each 0 each )

RECHARGEABLE AA NICADS T~
USED-EXCELLENT CONDITION ™ C24181 79e
~

[ LARGE QUANTITIES AVAILABLE :;%J&co,;'?:: Uses recorder mike or
ALL ELECTRONICS CORP. || | [24x15xw $24.95* O
|
905 S. Vermont Ave. SEND FOR OUR FREE CATALOG Phone call Adopter $20.50° VoK B20.95" oo
o AN ‘ $1.00 ea. shipping & handling), 10 hr. Recorder

T (213) 380-8000 « Quantities Limiteq $125.00* (* plus $4.00 shipping & handling). Cali-
* Please include $1.00 for postage Store & Werehouse Hours * Min. Order $10.00 fornia residents add tax. Mail Order, VISA, M/C, cod’s
HANEY * ¥isa, MC and COD acoepted O AM -5 PM “\Add$2.90 okay, quantity discounts available. Money back guar,
electronics inc.__* p:.w Orders are weicome | | Mo,.d;.,|:z,:.;,.°,, .(S:::n?:\:.fl::d‘% Free data.
P.O.BOX 27038, DENVER, CO. 80227 {303) 7815750 l 10AM -3 M * Promp! Shipping J AMC SALES, Dept. 19 9335 Lubec St., Box 928
| ——— — —J Downey, CA 90241, Phene (213) 868.8519
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DUST COVERS

f soroc W

Apple Keyboard
TECHNOLOGY, INC. TRS-80 Keyboard

3
8
74
TRS-80 Recorder 3.
3
6
7

LOGIC PROBE  KIT

TRS-80 Single Disk
TRS~80 Double Disk
TRS-80 Model Keyboard

| Pet Disk
Pet Terminal/Comp 15.

CIRUIT SPECIALS Soroc DT A

;I:tggzg ! . Y 2716 16K EPROM
s : $1950
74L5373

74L8S374 ) 450ns single +5\'
748138 - ——

VCO WaveformGe :

wisine ns 265 10244 Static RAMS

450 n
16K MemorygAdan MORE CIRCHITS 1
‘m SK lT 8038 VCO waveform Gen.

4116 16kxl Dyn RAM (300ns)

jum and 4116 16kxl DYN RAM (200ns) 7.
'ith’ pone 2114L lkxd4 Static RAM (450ns)4.

instructions 2114L lkxd4 Static RAM (250ns15.

CONCORD $-100 MEMORY ADD-ON

FULLY STATIC OPERATION
| USES 2114 TYPE STATIC RAMSMS
*8 VDC INPUT AT LESS THAN 2 AMPS

N
/ BANK SELECT AVAILABLE BY BANK PORT AND

BANK BYTE
PHANTOM LINE CAPABILITY
ADORESSABLE IN 4K BLOCKS IN 4K
INCREMENTS

Leedex Corp. ‘

** LED INDICATORS FOR BOARD/BANK
** SOLDER MASK ON BOTH SIDES OF BOARD

12" BLACK & WHITE 1971 SOUTH STATE COLLEGE - ANAHEIM, CA. 92806 ASSEMBLED $ 249
LOW COST VIDEO ¥ISA MISTER CHARGE (714)937-0637 WINIMUM ORDER 10 00 & TESTED

CHECK OR M 0 400 $1 50 FOR FRT . .
MONITOR %0 CoD W ok aid-sell ot 12.000 types ot sem conductors, GAL RES 30D 6 California Computer Systems

2.
6.
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RAMSEY
ELECTRONIC’S

PARTS WAREHOUSE

We now have available a bunch of goodies too

good to bypass. Items are limited so order today

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW

HERE ARE OLD FAVORITE AND NEW ONES TOO.

PO BOX 10101
Rochester, NY 14610
716-381-7265

Call Your Phone Order in Today

TERMS 1 1o t
2 M

GREAT FOR THAT AFTERNOON HOBBY.

Video Modulstor Ki
Converts any TV to video monitor. Super
stable. tunable over ch. 4-6. Runs on 5-
15V, accepts 81d. video signal. Bestuniton
the marnet! Complete kit, VO-1 3$7.95

CLOCK KITS

Your old favorites are here again. Over 7,000 Sold lo Date.
Be one of the gang and order yours today!

Color Organ

FM

See music come

MINI
MIKE

A super high performance FM wire-
less mike kit! Transmits a stabie
signal up to 300 yards with excep-
tional audio quallty by means of its
built in electret mike. Kit includes
case, mike, on-oft switch, antenna.
battery and super instructions. This
ts the finest unit available.

$14.95
19.95

FM-3 Kit
FM-3 Wired and Tested

alive! 3 different

lights flicker with

. nky K A super sensitive ampli-
music. One light A Q,L::( aBt.l.e:lyion"gel- fier which wilt pick up a
each for. high. | (ar which alternately | pin drop at 15 feet! Great
mid-range and flashes 2 jJumbo LEDs | for monitoring  baby's
lows. Each indi- | Use for name ba: room or as general pur-
vidually adjust- | bultons. warning ﬁ:eo"";"""'ft'm‘g:: %‘.’;

i nel lights. anythin: utput.

able and drives up | Panet hhis 15Y’vo“g e R ey

to 300 W runs on
110 VAC

Compilete kit, BL-1
$2.95

Super Sleuth

speaker
Complete kit, BN-9
$5

Complete ki,
ML-1
$8.95

CPO-1

Runs on 3-12 Vdc 1 wall out. 1 KHZ qood for CPO
Alarm, Audio Oscillator

Complete kit $2.95

Try your hand at building the finest looking clock on the
market. Its satin finish anodized aluminum case looks great
anywhere, while six .4" LED digits provide a highly readable
display. This is a complete kit, no extras needed, and it only
takes 1-2 hours to assemble. Your choice of case colors:

silver, gold, black (specify)

Clock kit, 12/24 hour, DC-5 $24.95
Clock with 10 min. ID timer, 12/24 hour, DC-10 $29.95
Alarm clock, 12 hour only, DC-8 $29.95
12V DC car clock, DC-7 $29.95

For wired and tested clocks add $10.00 to kit price
Specity 12 or 24 hr, format

FM Wireless Mike Kit

Transmits up t0 300" t0
any FM broadcast ra-
dio, uses any type of
mike. Runs on 3109V Type FM-2
has added sensitive mike preamp
stage.

FM-1 kit $3.95 FM-2 kit $4.95

Whisper Light Kit

An interesting kit, small mike
picks up sounds and converts
them to light. The louder the
sound, the brighter the light
inctudes mike, controls up to
300 W, runs on 110 VAC

Complete kit, Wi-1

$6.95

Tone Decoder

A complete tone deco-
der on a singlte PC
board. Features: 400-
5000 Hz adjustable T/
range via 20 turn pot. voltage regu-
tation, 567 1G. Useful for touch-
tone burst detection. FSK, etc
Can also be used as a stable tone
encoder. Runs on 510 12 volts
Compiete kit,. TD-1  $5.95

.
The UN-KIT, only 5 solder cannections

Here's a super looking rugqed and accurate auto clock. which is a snap 10 bu-ld and
instali. Clock mo you only solder 3 wires and 2
switches, takes about 15 mlnulet‘ Dlsolly 18 bnght green with automatic brightness
control photocell — assures you ol 3 highly readabie display. day or mght Comes In a
satin hmish anodized aluminum case which can be attached 5 difterent ways using 2 sided
tape Choice ol silver. black or gold case {specify)

DC-3 kit. 12 hour format
DC-3 wired and tested

$22.95
$29 95

Universal Timer Kit

Provides the basic parts and PC
board required to provide a source
ol precision timing and pulse
generation. Uses 555 timer IC and
includes a range of parts for most
timing needs.

UT-5 Kit

$5.95

Mad Blaster Klt

Produces LOUD ear shatiering and
attention getting siren like sound
Can supply up to 15 watts of
obnoxious audio. Runs on 6-15 vOC

Siren Kht
Produces upward and downward
wail characteristic of a police
siren. 5 W peak audio output, runs
on 3-15 voRls, uses 3-45 ohm
speaker

Complete kit. SM-3 $2.95

Calendar Alarm Clock Under Dash Car Clock

The clock that's got it alk: 6-.5" LEDs,
12/24 hour. snooze. 24 hour alarm. 4
year calendar, battery backup. and
iots more. The super 7001 chip is

12/24 hour COCk tn 2 Deautiful plastic case leatures

6 jumbo AED LEDS, high accuracy ( 001%), easy
3 wite NOOKUP, dsPiay bianks wih QAIlon. and
super ingtruchons  Optional dimmer atuomancally
adjusts dispiay 10 ambreny hgnt tevel

used. Size: 5x4x2 inches. Complete
kit. less case |not available)
DC-9 $34.95

DC-11 ctoch wilh mig brachet
DM-1 dimmer adapter
Add $1000 Assy and Test

$27.9% Wit
$2.50

MB-1 Kit $4.95

60 Hz Time Base
Runs on 5-15 VOC _ Low current |2 5ma} V
min/month accuracy Y8-7 Kit

T8-7 Asgy $9 95

Video Terminal
A completaly seif-contaned sland Blone video terminal card Requires onty an ASCIi keyboard and TV
32t 10 become a complete lerminal umit Festures are $ingie 5V supply, XTAL controlied sync and baud
rates {to 96001, complele computer and keyboard control of Cursor  Pariy error control and display
Acc.pu and generates senal ASCII plug paraliel heyboard input The 6416 13 84 Char by 16 ines with
scroling. upper and lower case (oplional) and has RS-232 anc 20ma 100p Mertaces on board  Kils
1mclude sockets and compiele documentation

p A R T p A R A D E B e T b ey ot swpss
Lower Case oplon 31395
Power Supply 314,98
FF Moduiator it 379
Resistor Ass't Audio
Assortment of Popular values - % Crystals Frescaler 600 MH
watt. Cut lead for PC mounting 3579545 MHZ $1.50] Make high resotution audio &
LINEAR center, %" leads, bag of 300 or | 1500000 MHZ  $5.00] measurments, great for musical | PRESCALER
74500 § 40 ||| ™" s1.50 | 5248800 MHZ $5.00 Inslrprr;em !ur:ing.pF:L tones, etc
e 5| Taar $ 65 4 M\;"l?l&seau‘%oU 18(;reaueencoyi Extend the range of your
B 7475 $ 50 selecta X or x gwes
o ’ $150 | 7490 $ 50 [ Mini toggle sy $1.08 AC Adapters HZ resolution with 1 sec gate c?‘:‘mﬁr 191600 hatiz W(;rks
556 s100 | 74196 $1.35 | Reg P gm’ ' N.O  3/$1.00 Good for clocks. nicad | time! High sensitivity of 25 mv, 1 with all counters. Less than
565 $1.00 gl Whouiions 00 { chargers,all 110 VAC plug | meg input z and built-in filtering | 150 mv sensitivity. specify
s $1.08 Earphones rd@20ma  s100 | gives great performance. Runs | 10 or -100
567 $1.25 3" leads. 8 ohm. good for small tone 1 vac 160ma "‘50 9V batt 1 CMOS
741 10/$2.00 SPECIAL speakers, alarm clocks. etc vac m - on attery. a
1458 $ .50 8 for $1.00 2 vac @ 250mA  $3.00 | PS.2 kit $29.95 Wired, tested. PS-1B  $59.95
3308 350 | 11ce0 $15.00 | Mini Speaker Solid State Buzzers PS-2 wired $39.95 | Kit, PS-1B $44.95
$2. 10116 $ 1.25 | Approx 2% diam. Round small buzzer 450 Hz, 86 dB. sound .
8038 $2.95 7208 $17.50 type for radios. mike et output on %-12 vdc al 10-30 mA TTL 30 Watt 2 mtr PWR AMP
7207A $ 5.50 3 tor $2.00 compatible $1. _ : _
7216D $21.00 Slug Tuned Coils AC Outtet Simple Class C power amp features 8 times power gain. 1 Win
cmos 7107C $12.50 | Small 316" Hex Slugs turned coil. | Panel Mount with Leads |  for 8 out, 2 W in for 15 out, 4W in for 30 out. Max outputof 35 W
o 40 gg“I:AB/G § 3'32 vy i o AR |ncredibl'e alue, compiate with all parts, less case and T-R relayl
4013 50 - v . . = -
7001 $ 6.50 | CAPACITORS
m L | .': TANTALUM ALUMINUM OISK CERAMIC PA-1, 30 W pwr amp kit , $22.95
4059 ».00 1615255\/90;;!1& E;:)"orlv;:v Radal &50 ‘-"uésv e ﬁﬁﬂ.gg TR-" RF sensed T-R re|ay ki 6195
4511 820 | ceERRITE BEADS 18 uF 26V 3/81.00 SO0 uF 20V Aral $30  00VIEV 2018100 = Power Suppl
y Kit
4518 $1.38 22 pF 26V 3/91.00 150 uF 16V Ania) S/$1.00 100 pF 20/$1 00 2 A
5639 178 ::2-:"&:":5‘::: 'ﬁ:: Lt 1oFISY P 108100 047 16V 20/$1.00 m?;dgzgali:,a"‘ség?,:ha; used '"s: 9; Complete triple reguiated power
= ) supply provides variable 6 1o 18 volts at
Sockets DC-DC Converter Ceramic IF Fitters RF actuated relay senses RF | 200maand +5at1Amp. Excellent ioad
READOUTS 8 Pin 10/$2.00 | -5 vdc input prod "9 vae @ 30ma Mini coramic fiters 7 KHZ | 4\ 21 clos yDPDT’ | regulation. good filtering and smail
FND 389 4" C wgo | 3 |Bio 10/$2.00 | -9vdc produces-15vac@35ma $1.25 | B. W. 455KHz s130ee | (1W) and closes relay. | gize. Less transtormers. requires 6.3 V
& e 16 Pin 10/$2.00 For RF sensed T-R relay 21 A and 24 VCT
FND 507/510 5°C A 1.00 Trimmer Caps = y
MAN 72/HPTT30 13°CA 1,00 g; .‘?2 :;ggg 25K 20 Turn Tom Pot $1.00 | Sprague - 3-40 p! TR-1 Kit $6.95 Complete kit. PS-3LT $6.95
g g 1K 20 Turn Trm Pot $ .50 | Stable Pol !
P 7851 43CA wo | 50 it 374200 20N TUrRuT A R0 ooy ea® OP-AMP Specisl
BI-FETLF 13741 - Direct pin for pin 741 compatible. but 500.000 MEG
tal Mi h
TRANSISTORS Dlodes Gy P S Mini RG-174 Coax input . super low 50 pa input current. low power drain
51V Zener 20/$1.00 |Small 1” diameter %" thick 10 f1. for $1.00
2N3904 NPN 158100 | 1NG14 Type 50/$1.00 |Crystal mike cariridge $.75 . ’ 50 for only  $9.00 10 tor $2.00
S 198100 | 1KV 2amp  8/$1.00 Cosx Connector % Volt Battery Clips 78MG $1.25 7812 $1.00
Fasriany o | 100v 1amp  15/51.00 Chassis mount Nice qualay clips S tor $1.00 79MG $1.25 Regulstors 7815 $1.00
Faove FED =t BNC type $1.00 | % Rubber Grommets 10 for $1.00 723 $.50 % 7905 :1.25
309K $1.15 7912 1.25
2N5401 PNP $/31.00 [J [ Conneclors
2N8028 4/$1.00 25 AMP Asst of chokes o-:"cc.;f tant revisiors, 8 pin type gold for 7805 $1.00 = 5 $1.25
INITTI NPN Siicon $130 4 transistors, giodes. MICA caps eic mA-1003 car clock module Shrink Tubing Nube Mini TO-92 Heat Sinks
2N5179 UHF NPN V8200 100V Bridge sm bag {100 ocl $1.00 ig. D80 1300 pc} 2.9 | price 7S ®a. | Nice precut pces of shrink size: 17 x % Thermatioy Brand S for $1.00
::::: ;:: ::: :g: 3:: : $1.50 each Leds - your choice, please specily shrink 10 '4° Great for splices. 50/81.00 T0~220 Heat Sinks 3 tor $1.00
Mmni Red. Jumbo Red. High intensity Red, Hiuminator Red I/Sl .
::: ']:f)’f;""’;:‘ wt;: Mini-Bridge 50V Mini Yetiow. Jumbo Yellow. Jumbo Green 8/81 82:8 :Tis:fllae'(?(r:rs “:’iittg%?ode + LED ﬁ S:gg Z:‘
feeh/ap0e Toe R 1 AMP Versctors Molex Pins COS Photocells : :
2N3088 $00 ]
2 tor $1.00 Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range Molex aiready precut in le 17, Pertect Resistance varies with light. 250 ohms to
2 IO e .50 sech or 3/31 00 tor 14 p|:\ so:k‘;s uzo -lr’\‘g:hl?r $1.00 owerl JArnog 4 - 3 for $1.00
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¥ RADIO-ELECTRONICS

MM TELEPHONE/KEYBOARD CHIPS
7400 TTL JEGO8 PROGRA ER AY-59100 Push Bution Telsohone Disller  $14.90
r 2
Sl o 2704/2708 EPROM PROGRAMMER AY -S40 :m%"‘ et ror A ]
L SNMIN .29 At Lo s
iy o % oy 7%
SNIMOON .20 SNMTIN % SNIION .9 y it heys gl
20 % l.: Y keys! (%3
K] » ¥
SNMOIN .20 SNMEN .35 SNIGIN .99 ICM CHIPS e
E $.00 » Pracision Timer %t'ﬂ
2 » 2 Gachtr Commotar 7.50
» K d i
2 o 1% Seven Decade Counter 19.95
SNMSN 20 SNIABN 89 sy Lo 1CM7208 Clock Generstor 8.95
SNOIN 20 SN4EN = 3 74 ol _-—T-_—-_
SNJMIN .18 SNMBN 1.7 SNMITIN 1.2 NMOS READ ONLY Imﬂgﬁs 0
SNMLN % N 5 SNMIMN 1.00 MCMOST1 128 X9 X 7 ASCHI Shifed ]
SNMIN B SNIBIN 59 SNIIBN 100 128 X 9 X 7 Math Symbol & Pictures 3%
SNIMIN - 40 SNIN .43 SNILEN .79 |1\, 11008 €PROM Progommer 1 1 campietsty sif contaned unrt which 1. indepencent of comour control end reguwes o seiuens ||  MCMBSTS 128 X 9 X 7 Alpha Centrol Char. Gen
SN7IN .0 SNMIIN &3 SNIIDN .19 tyiwms for it operations. The EPROM cen be orogrammed from the Menadecema) Keybosrd or fram o EPROM The MISCELLANEOUS
SNIIGN .25 SNMMN & SNMITIN 1.9 JEBOR Proy amvmer can smwiew o orogr omimed EPAOM by the ust of «tx wiernal RAM eveuets. Tha will aliow e usse -n-u;:::: )
SNMIIN .58 SNISN 65 R & | RS OR LirD progeom wit not b raemary T 6008 Promoemer oo < P e 2o | TLo74CN Quad Low Noise bi-fet Op Amg e
2 - B | 78 101 o meisirs b poren of -6, 46V, <12V s 34V Tow roxsacons Soveni o eoren et renreced | TLagCN s‘m '
3 - s = Ephoe 3
» H K .
> ® 15 |JE6OB KIT .......... .. $399.95 o Hi-Spend i 10 il e
SNUEN B | Snoakn 1% | Swemn o5 |JE608 Assembled and Tested ... .. $499.95| ¥, ootz Daringion Opio o 9%
SNUEN . SNIIEN 195 SNIIBN 398 op Octos Frag. G 79
w3 2 i 2 DISCRETE LEDS B T s 08
» = » MNS320 TV Camen Sync. Gessraon Kb
RN B - » s 681 | XCUIR .1%0" red 531 | MMSIX0 4% Digit DPM Logic nbg: (Special) e
SNIJIN .5 SNMIEN & SNIINN .89 sl XCING 190" green 441 | LD110/111 3% Dight A/D Converier 00/00t
SNM4BN 0 SNMIRN |75 Sty @ i XCLIY 190 yoltow 4 ] MCIUDP 3% Digit A/D Conventer 13 95
-8 5 d XCLIC 190" clear 4,
SNMON 20 SNMUIN .79 SNMIIN .9 ;ﬁ LITROMIX 180-LIT 1 N zem
» 2.5 1.8 s Photo Transistor Oplo-isolstor SOuNo
&) 25 1, 431 | XCSHY 15" yellow 4731 INFRA-RED LED (Seme as NCT 2 or 4K25) Generates Complex Sounds
B & 4 481 | XCSBC (108" clear 481 | WUxWCxI/K flat 8781 49¢ each Lov;;ngvs v
R Y : eac .95 each
k] 195 k]
SNMGN & SNIGN 1.9 SNMARIN 2.5 DISPLAY LEDs TV GAME CHIP AND CRYSTAL
) o 2 e WT O emct TvE PoLANTY W1 P | AY-3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal
4] = 5 et Common Aot M 2% WAITO Commenaomnd st S0 8 | e score daey 6 and soloct anglea, atc. [
2 = B Jwwz 57 Dot e 0 495  MAWGO Common Camoceres-DD. S0 9
£ i & was Camode- S 3 MG CommonComodendz! .50 90 8.0 XR2242CP 1.50
Shan 20 SNIUSINGISO N 2l unt  Commen Camatersd 187 195 MANG78)  Common Anode-nd . »| om0 <4 XR2284  4.28
2 ) # L un7e  Common Anade-green 200 125 MANGTO0  Common Cathode-ned w 9| s <& XRS5 320
&3 i 1% LTy Common Anoteyelow MW MW O commnAdendz1 00 99 | xR0 188 XA2587 2.9
SFEN & | SFER O SNIUBIN L5 | wanr2  Common Aot 0 5 DM Common Caode-nd 2 .| ypisss 150 JE20MB 1895 XRIMR 125
— ] MAN T4 Comnmon Cathode-red 300 125 OLTO7 Common Anode-red 300 K. XRSS5 » XR1600 320 XR4138 1.8
SO\ cMOS SONR % | sz Common Anodeyemow M 5 DU Common Comotena s0 19| s 9 XR2208  4.40 X151 395
oM.~ Coun @ | MW commonCaoteyelr 0 99 DUM  Common ncarret w13 | xpseTee W XR207 305 XRAIM 145
T & g 2 SRR 1B | Wm0 Common Aroce 0 9 DS CommenArdendz1 60 L& 7T 1.28 XR2208 520 M2 3e0
Cows 1.9 Cou 1.8 CDUK 13 | k0 CommonAmdesamges! X0 .99 DUMAT  Common Avdered 00 1o | xaisioe 1.9s XR2200 1.7% XRA212 205
couwn .3 dod o Sousl B | uan3840  Commen Camoce 00 99 040 CommonCaboderd =1 60 L4 1468CN 3.0 XR2211  8.28 XR4SSE TS
) L CO0N Qe U 3 | w0 Commondworonns 30 9 D0 Common Catotens o e 1408 1.96 X212 4% XR4 115
Coww & Gy Y SO M | w0 CommonCmosecame 40 99 DM Commen Cumesend 10 5 | XA  1ge XRZ240 345 XRAT& 147
cowll  [» cosl 1.9 Cowm 119 ] LARI610  Common Camode o w9 mOM Camode * 8 T
cowmz & cod .9 MClum 1% | wana70 CommonAwodersd z1 60 99 FNOSS  Comemon Cathode < 1 »  » OI0DES S o
CDI0 1R [COM0 S| mMClUI0 W% | w4740 Common Cathode-red 40 99 FND30  Commos Cathots, » » s me el
CON RN couu 85 ML 5 | wnas10  Common Anode-yesow “ 93 P08  Common w » o g B B g
cowls LIy CD&# 1B MCIMI9 4, 4840 CommonCoode-yelow 400 .99 FMDSOT  Common Anode (FUDST0) SO0 99 e 88 BB & g
coOl6 9 COM47 250 MCI33 1398 410 Common AoorommeDD 580 35 ST oo o1 Sno ik omom mewviae  nm
coel? 118 cos 1% MC 14506 MAN 660  Cammon Arodeorane 31 580 93 HOSP.3M00 Common Amede red 00 150 Pl R LS nw
ICOAL NS COAB pC VD) AN 8840 Common Caihode D 560 .99 HOSP-MO) Common Caode red 0 150 o 35 I e g
CONI e COs0% B 2 moles W% | w0 CommonComomonmge s ! %0 99 SORTNO 417 a0 DnRP 000 19.5 @n A% e e om  Mm
cOuD 119 CDMS1  Lis MCltes 20 | DA Dommen ot 50 99 MR 417Se Dgtop 0 199 =2 8 R &
cowl 1.» cOMw83 119 coss s | WA Commen w0 9 50827304 cencwr (=1} 000 15.00 p-u A I S &
L] O Coull 1D | MWD Commonmrowria00 50 95 SR27M0 41755 Dt 0 2% Wm 4100 NI S8 e o
3 1 oo 1a couls 1w CULATOR 500m 2 W% 82w 2
coxs  ® Y
coNs B CD4ss  .® co#sl  1» RCA LINEAR J#'mun‘mu CLOCK CHIPS MOTOROLA m g ::g :: ‘: :
COWE 298 coMss .9 CO®® 1.3 CAXIIT 215 , CANEN 2.00 ™M 496 [ MClaoaL) 498 500m a2t a2
COw7 & cows e Sou 22 ) caar 328 | Cammn 1w s O8RS &R & Fe 2 MIE 15 e &
Huco » 74C00 WD @ ] CANET 248 | AN & | MMTH 2% | MWSI 4% | MCHNL 68 el B oNm weveaw 1o
4CI w8 = B I BISER B = BlIES R[S & Om W00 WIS T0PVISAW L7
HCo4 - neE 2@ nelm 2 | CAXMN Lw | CALNT 1w | DMl DR BEES B - M0 NS 10PNS A
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MICROPROCESSOR COMPONENTS

——————MICROPROCI SSOR MANUALS

Proto Boards

PBE +vuwovns $17.95
PB-100 19.85
PB-101 22.95
PB-102 . . . 26.95
PB-103 . 44,95
PB-104 . . .. 5695
PB-203...... . 99.95
PB-203A. . . ... 166.00
PB-203A-Kit . 131.00

Jumbo 6-Digit Clock Kit

* Four .60"nt. and two .X0"At.
common anode dlsplays
* Uses MMS5114 clock ehip
. tor hours, end hold
* Hours easlly viewable to X feet
* Simulateo walnut case
* 1ISVAC operation
* 12 or M hour operation
* Includes all components, case and wall transformer
*Slze: 6% x Im X 1%

Y et
e e o W

JE2206B ... $19.95

The Incredible
“Pennywhistie 103"

$139-95 Kit Only

The Panaywhistia 103 15 capabie of recording data 10 and from audio fape without
crica speed requirements for the recorder and 18 able 1o communicate directly with
another MmO 3nd Terming) 10r telephone hamming” and commumcations. ln
a0ction, & i tres of crdeal 10d 15 built with non-py , r6adily avaiable

parts
Dets Transmission Mathod Fraquency-Shift Keying, full -duplex (Mait-Qupies
salectable
.300 Baud
Asynchronous Senal (returm o mark level tequired
between each character)
2025 Mz for space 2225 H2 for mam
Switch selectable Low (normal) = 1070 space,
1270 magh. High ~ 025 space. 2225 many

46 dbm accoustcally coupied.

15 dbm nomnal. Adjustadie from
To ~20 dbr
Frequency reference aulomatically adjusts to
atlow 101 operation between 1800 Hz and 2400 Hz.
E1A AS-232C or 20 MA current loop (recerver s
optoisolated and non-polar)
120 VAL, sngie phase. 10 Watts
ANl components mount on @ single 5 by 9
pnnted crcwt board. Al components included,
Aequres 8 VOM. Auowo Osculator, Frequency Counter andiof Oscilloscope o align

Magimem Dala Rate
Dats bormat

Recaise Channel Froquencies
Tranginit Chamnel Frequencies

Recetra Sensitinty
Transait Lavel

§ obm
Rocetre Froguancy Toiersnce
Oigital Data inlertace

Powe Requirements
Pryuizal

TRS-80
16K Conversion Kit
Expand your 4K TRS-80 System to 16K.

Kit comes complate with:
« 8 each UPD416-1 (16K Dynamic Rams ) 250NS

TRS-16K . $59.95

Provices 3 basic
waveforms:  sine,
trisngie and square
wave. Freq. range
trom 'l Hz to 100K
Hz. Cutput ampli
tude from O volts
to over 6 volts
{pesk to pesk).
Uses 8 12V supply

-
€
v~

30804 $7.95
M-ZB0 User Manual $7.50
INTENSITY 22 88t wovon 4
8214, Prorty Inter1upt Control 5.95 :-czg;lwz e ]
METER 8218 8-Direcbonal Bus Orver g M = :
8224 Clock GeneratorDrver 3.9 -FOM'S
8226 Bus Onver 349
2513(2140)  Charactes Gererator{upper Case) 3099
by BLAK-RAY :ig 2"2 m;':f"“ 24 ;:: 2513(3021)  Character Generator{iower case} 9.95
o ,r'; TN (USKAT) T 16 Chacacter Geserator 0%
8253 Prog. Interval Timer . MMS230N  2048-8:t Read Onty Memory 1.9
8258 Prog, Perph. 170 (PP1} 29 — p——
TWO MODELS: @ g oM Cov we o — =
LONG WAVE 0 el Soattof B 1024X1  Dynarmic %
AND ot IR08400 SUPPORT DEVICES T 2iDnst0n)  2%6Xe st 0%
2102 1024X1 Gunc 175
MCB802CP  MPU wrth Clock and Ram 24.95 #
TSRS G 1 e B B %
MCBB21  Penph inter. Adapt (MCS820) 7.49 g1 + X
. et e O A ]
Meter consists of a sensor cell attached to | ucesios  1024x6 &1 ROM (MC88AY-8) WS i el o iorpons (o0
a compact (3" x 3%’ x 3") metering unit. | USR0S o ) 23 tos s o 1035
Can be hand-held or placed directly on | ucweo e s o wooiu 2% G6 e e, St G
: s Moduiator .
surface for measuring. Can be used re- | wcesso  ouc) Sam Bus Tars (G35 225 oo’ toe . o 5
motely, white connected to a meter hous- = ':)Cﬂﬂt;l‘ljcuson CHIPS—_MISCELLANEOUS T lSE0 e S T 09
! A SI13.9% @342t 256X1  Sutc 2.9%
ing by a 4-foot extension cord. Two | magso ceu 1% hevas, & e e,
models available — one for tong wave | CFis% g;vu 1 iz - ,
and one for short wave ultraviolet. Read- | ¢z poiy e T e Tpkaddveind b
ings are in microwatts per square centi- fogs 8:81L MPU w/clock. RAM. 110 dees :g: ‘“m‘- L Statc 14.95
meter, Weight: 1 {b. TMS9900UL  16.84 MPU w/hardware, multiody IMSADSS  1024X4  Sttic 1495
o & Oae |9 a7 16.384X1  Dynamic 350ns 9.95
Completely assembled (includes sensor SHIFT REGISTE (housa marked)
cell, reduction screen, extension cord, el (o - B M e i <00
contrast filter and certification report.) | mmso vl 16 81 Susc P
MM506H Oual 100 B2t Statc 50 17024 FANOS $5 95
- MMS10H Duai 64 Bt Accumviator S0  2TMGINTEL 16K EPROM 5995
J 2 21 LONG WAVE $ 242 00 MM5018H  500/512 Bit Dynamic 89 TMS2516 %K EPROM .95
. 25041 1024 Dynamic 395 (28) “Requires ‘angle #5V powe! supply
(300nm 400nm) ........ " 2518 Hex 32 Bt Static 495  TMS2532  4KXB EPROM 89 95
%22 Dual 132 B State. 2.95 2708 [ 13 EPAOM 10.95
J '225 SHORT WAVE 2524 512 Static 99 2METI 16k EPADM 2.9
2628 1024 Dynamic 295 ~Requites 3 vartages, —SV. #SV, #12V
(200nm-280nm) ceseeeen $260-00 2827 Dusl 256 B Static 2.9 2';)« FAMOS 14.95
2328 Dual 250 Static 4.00  B301-1(7611) 1024 Tnstate Bapolar 349
2529 Dual 240 Bt Stabc 4.00  6330-1(7602) 256 Open C Bipotar 2.9
=5= CONTINENTAL SPECIALTIES | »x Quad 80 Bt Static 295 a5z 32Xy Open Cobector 3.9
e e e s 3341 Fito 6.95 828115 40% Bipoar 19.95
1415670 AX4 Ragister Fiie (TriStata) 249 828123 kra (] Tristate 3.8
i P t c ’ - 74186 512 TTL Open Coviector 999
UART'S 74188 256 TTL Open Collector 219
/WI 14 roto 'ps .Y.5-1013 30K BAUD 595 745287 1026 Sunc 295
ist! .
Y icias b Function DIGITAL
y 24PINCLIP PC-24 .. .. $10.00 Generator Kit THERMOMETER KIT
) 40.PINCLIP PC40 . $16.00

>

«Dusl sensors—switching control for in

or 8 26V split sup-

ply. includes chip, sRange AO;F to |9?'F
Bos *Accursc 1° nomIinal
e rd fcom »Set for Fahrenheit or Ci

ponents & instruc:

i sSim. walnut case
tions.

AC wi
*Size: 3-1/4"Hx8-5/8"'Wx

JE300 .......

or dual ing
sContinuous LED .8" ht displey
/ -40°C to 100°C
(L

$39.95

e Bright 300 ht, comm. cath-
ode display

*Uses MME314 clock chip

eSwitches tor hours, minutes
and hold modes

s Hrs. essily viewable 1o 20 ft.

s Simulated walnut case

*115 VAC operation

*12 or 24 hr. operstion

elncl. all components, case &
wall transformer

eSize: 6% x 3-1/8” w 1%

6-Digit Clock Kit $19.95

JE701

Regulated Power Supply

Uses LM309K. Heat sink
provided. PC board con-
struction. Provides a solid
1 amp @ 5 volts. Can supply up
to +5V, 29V and 212V with
JE205 Adapter, Includes compo-
nents, hardware and instructions.
Size: 3% x 5" x 2"H

JE200 .. $1495

ADAPTER BOARD
—Adapts to JE200—
15V, +9V and +12V

-
N

DC/DC converter with +5V input. Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction, Piggy-back to JE 200
board. Size: 3%'' x 2"’ x 9/16"H

uezos

DESIGNERS’ SERIES

Blank Desk-Top Electronic Enclosures

pieces in mocha brown

inish.
Siiding rear/bott

Hiah strength epoxy molded
:n

om panel for

sesvice gnd component sc-

cessibility.

alum. Alodine

Tap /bottom panels.080 thk

type 1200

fimish {goid timt color) for
best paint adhesion after

mudification,
* Vented

top and bottom

panels for cooling efficiency.

. Rifid construction provides
unlimited applications

CONSTRUCTION: =

The“DTE" Blank Desk Top Electronic Enclosures are designed to blend and
today’s modern computer equipment and can be used in both industrial and home. The
end pleces are precision molded with an internal siot (all around) to accept both top and
bottom panels. The panels are then fastened to %'’ thick tabs Inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest af the enclosure remains in-
tact. Ditferent panel widths may be used while maintaining a common profile outline.
The molded end pieces can ziso be palnted to match any panel color scheme.

complement

Enclosure Panel
Model No. Width PRICE

. _DTES8 8.00" | $29.95
DTE-11 | 1065~ | $32.95
DTE-14 14.00" $34.95

JE610 ASCII
Encoded Keyboard Kit

EN

The JE610 ASCIl Keyboard Kit can be interfaced into
most any computer system, The kit comes complete
with an industrial grade keyboard switch assembly
(E2-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard assembly requires #5V @ 150mA and —12V
@ 10mA for operation. Features: 60 keys generate the
full 128 characters, upper and lower case ASCII set.
Fully buffered. Two user-define keys provided for
custom applications. Caps lock for upper-case-only
alpha characters. Utilizes a 2376 (40-pin) encoder
read-only memory chip. Outputs directly compatible
with TTL/DTL or MOS logic arrays. Easy interfacing
with a 16-pin dip or 18-pin edge connector.

J E610 (Case not included)_ $79-_95_

Desk-Top Enclosure for
JE610 ASCIt Encoded Keyboard Kit
Compact desk-top enclosure: Color-coordinated de-
migner’s case with light tan aluminum penels and molded

end pisces in mocha brown. Includes mounting hardware.
Size: 3% H x 14%"W x 8%"'D.

DTE-AK $
SPECIAL: JE610/DTE-AK PURCHASED TOGETHER
(Value $129.90) . . . . .$124.95

JEGO
Hexadecimal Encoder Kit

FULL 8-817
LATCHED OUTPUT
19-KEY KEYBOARD

The JEG0O Encoder Xeyboard Kit provides two separate
hexadecimal digits produced from sequential key entries
10 allow direct programming for 8-bit microprocessor
pr 8-bit memory circuits. Three additional keys are
provided for user operations with one having a bistable
putput available. The outputs are latched and monitored
with 9 LED readouts. Alsa included isa key entry strobe.
Features: Full 8-bit latched output for microprocessor
use. Three user-define keys with one being bistable
operation. Debounce circuit provided for all 19 keys.
9 LED readouts to verity entries. Easy interfacing with
standard 16-pin IC connector. Only +#5VDC required for
operation.

$10.00 Min.

Calif. Residents Add 8% Sales Tax
Postage — Add 5% plus $1Insurance (if desired)

Ordar — Spec Sheets — 25¢

U.S. Funds Only

1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

1980 Catalog Avsilable — Send 41¢ stamp
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Q€
T_\“‘ f\?}:‘@e NNF m O e e
3 ELECTRONICS IEGHERICY

MAIL ORDER ELECTRONICS — WORLDWIDE

JE600 (_Clse not included) $_§g.95

Desk-Top Enclosure for
JEB00 Hexadecimal Keyboard Kit
Compact desk-top exclosure: Color<oordinated de-
signer’s case with light tan aluminum panels and molded
end pleces in mocha brown. Includes mounting hardware.
Size: 3%"H x B%"W x 8%"D.
o e oe g VIRTD

DTEHK ...,

SPECIAL: JEG0O/DTE-HK PURCHASED TOGETH
(Value $104.90) $99.95
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RADIO-ELECTRONICS
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SURPLUS U1 R ERY
“SELECTRIC" RS-232 TERMINALS S 21 ‘
Bullt by Datel or Dura for CARTERFONE. off-lease, 15" car- - e
riage, self-contained power supply. solenoid drivers and ¥ = eﬂ
RS-232 /0. USED, "AS-IS” {may need some service). incl. :
Rep line cord, sc Ics and some info. Unusual [PRESSt Come on, treat yourself—and save money,
Bargaint Complete 1/Q typewriter. IBM Model 735 Printer - . " i ¢
{sorry. no choice of case style} . Over 400 In Stock! < too. Subscribe to Radio-Electronics today,
BCD Code Selectric Terminal onty 3469.00 _ : . - and make sure you get all the mqsl interest-
Correspondence Code = \ - g, most exciting and authorltative electronics
Selectric Terminal. oney 549,00 reporting in any magazine, month after month.

Prinier "";g"n’[‘]"'"ﬂ fcheck-out. "“g:‘ﬂ 8 ’“'“‘:“ﬂ" "'I’“ $80.00 Don't miss a single one of the upcoming issues jam-
L m el aate cost, SNipped. vb tibch, cales, packed with new-equipment test reports, projects to

oNt®

gy
V)

. build, servicing ideas. and news of solid state. com-

- 12-INCH VIDEG MONITORS puters, hi-fi, hobbies and everything electroni¢c. Save
12§ (diag)) jscreen. BNC P Videaiinput & money, too—as much as $5. off the newsstand pri
brightness controis. Mid. by Motorola; rebuilt by OEM, then Y 'u 9 € f price
released. Features B80x24 character tuning. includes when you subscribe to Radio-Electronics. Come or. you
schematic & adjusting info deserve it—check off the morey saving offer you prefer

Model No. XM 35147 Only *99.00 on the handy coupon, and start enjoying Radio-

- - Electronics every month

SURPLUS DAISY TERMINALS

Diablo 1650 RS.232-C TERMINALS. Features: metal daisy Get The Authori —Eve Month |
wheel, 40 ¢ps, 10 or 12 pitch, 88, 92, or 96 character wheels ry 1
110, 300, 600 and 1200 Baud 1/0, self-diagnostic. 256 charac-
ter butfer. Diablo (Zerox) quality, switch-selectable ASCII Name (Please print) !
or iIBM 2741 {correspondence) line protocol, 132 columns '
@10 CP1, 158 col's. @12 pitch Best of ali, these are NEW & / Address [}
UNUSED! Hytype Il mechanism |
Diablo 1650 RO Dalsy Terminal NOW R
Regularly Over $5,000.00 oniy 33995.00 i&i‘h City |
; - I state Zi
KSR DAISY TERMINALS e
Over 100 Sold! These exciting refurbished KSR terminals fea- | Indicate the offer you prefer: 40HO
! the Diablo 1200 HYTYPE D: Wheel Printer, Self-con I Y
ure the Diablo aisy Whe -con-
tained keyboard. power supply. 1/0 interface board & a qual- l [J 1 Year—12 issues ONLY $13.00 .
ity drop-wing typing table with chrome legs & casters. Uses (You save $2.00 of newsstand price.
various plastic replaceable “daisy” wheels. Features include ' o !
10 & 12 pitch, 6 & 8 verticat lines/inch. RS-232-C. 110. 150 [J 2 Years—24 issues ONLY $25.00 ]
& 300 Baud: 10. 15 & 30 cps. ASCH protocol. text and PLOT (Save More! $5.00 off newsstand price.)
mode with 1/60” horiz. and 1/48" vertl. spacing. keyboard
or computer plotiing. Includes pinfeed bidirectional platen [J Payment enclosed (send two extra issues per year)
for 15" paper. & unique case design for easy read-ability. D Bill me
This Exclling Daisy Terminal is Only $1500.00 .
Price includes shipping crate 1 [ Check here if you are extending or renewing your subscription.
ul [ p——
iy omeray N  Phone Orders are welcome. & 1 Extra Shipping: Canada $3.00 per year, !
or VISA F R Quantities are Limited % all other countries $5.00 per year. t
PPING Prices are 2 . . ks
We g it per 50 ! g Subtect 1o Chonge. B Mail to: Radio-Electronics
via truck €00, This means | Associates, Inc. : SUBSCRIPTION DEPT
You pay when your umt Newton. N.H. 03858 « (603)382-5179 5 :
LS . S S — 2 L P.-O. BOX 2520, BOULDER__C—O.EQ__SS:;-QE_— ]
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BULLEY ELECTRONICS . Ot onzuun

NPN H'GH VOLTAGE 1.59 AY3-8910 PROGRAMMABLE SOUND GENERATOR ] New\ MUSIC FOR YOUR EARS

, The AY3-8910 Is a 40 pin LSI chip with three osciltators,
- VCEO = 450 VDC IC = 3A (5A Peak) three amplitude conlro[l)s = ra"f’mable nolseo enerator Bultet's Electronic Music Maker™ Kit has a single 28 Pin
(% FOR TV HORIZONTAL SECTIONS. HIGH P - Prog g ™ | Microprocessor Chip with ROM trat has been
. VOLTAGE REGULATORS 0 three mixers, an envelope generator. and three D/A programmed to play the first 6 to 10 notes ot the 25 popular
,} 2 REPLACES: 2N5076. NS0T, 2N5838, 2N5665 converters that are controlied by 8 BIT WORDS. No lunes tisted below. Each tune can easily be addressed

individually or played sequencially at the push of a button
BDY94, BU126. 25C2121, 2N5840, 25C 1046, external pots or caps required. This chip hooked to an 8 The 3 chime sequences are activated at any time by

HOUSE # 2N5466. TIPS56 AND MANY OTHERS. bit microprocessor chip or Buss (8080, Z80, 6800 etc.) can separate switch closures so when used as a doorbell. one
be software controlied to produce almost any sound. it door can play songs while two others wi | play different
will play three note chords, make bangs, whistles, sirens, :,'::‘";f’,21\;2%“:,"123;&?6'&"'0‘:“;?:"1 ;\',"A"C“':‘;r;"g"""";"’"s‘
gunshots, explosions, bleets, whines, or grunts. In available. Construction Is very simple. wor<s with any 8 or
addition, it has provisions to control its own memory 16 02:‘ 3099"?’ or horn speaker. {(Not Included.) Tunes
T S ‘a9 | Chips with two 10 ports. The chip requites +5V @ 75ma | foo Salemiotely Programmed using asingls rotary switch.
CD4046 PLL CMOS o9 and a standard TTL clock oscillator. A truly incrediole
= circuit Complete Kit $16.95 Transformer $1.35

LM3302 Quad Comparator .89 - (For operation on 117VAC)
2SC1849  High Freq NPN T0O-92 6/1.00 $14.95 W/Basic Spec Sheet (4 pages)

MPS A20 NPN GEN PUR 8/1.00 60 page manual with $-100 Interface INSrUCIONS and | 1, . 1.eedor wakem Teil- Hatatiah Ghorus- Star Soangied Bannés
several programming examples, $3.00 extra. *Yankes o«,.;..; America. Americs * Oeutschiend Leid * Wedding March

Y 1 WS5thend9ih* Mells Bebs “LavienEnRose “ Sier Wars Theme
Sound Effects Kit $18.50 1/2W RESISTOR ASSORTMENT Sl ementie Aol Mgl {05d Sase,Tre Oeer- Cofioe
The SE-01 is acomplete it that | A GO mix Of 5% and 10% vatues in both full lead and PC lead devices. Al | geanms Lullaby * Westminister Chime ° e
pos , contains all the partstobuild a | new. first quality Octave Chime.
il A 5 programmable sound effecis Asst Y
i generator. Designed around {8e1), 2300 procesie.0®
the new Taexes Instrumenis 7 WATT AUOIO AMP KIT pARTs
[Fheaw S i, e SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2° x 3" PC ,
board pravides banks of MINI BOARD (INCLUDED), RUNS ON 12V0C, GREAT FOR ANY PRO.JECT THAT TL4so  Bar/Graph Driver
E"P ,:;"“';‘:‘ ".'::’o u:"":o:_ NEEDS AN INEXPENSIVE AMP LESS THAN 3% THD @ 5 WATTS 7805 5V 1A Regutator
m::'om B At COMPATIBLE WITH SE-01 SOUND KIT. $5.98 | 78Mm05 4A TO-5 Reg. 5V (Hse. #)
VCO. Nowse. One Shol, and ULTRASONIC RELAY KIT LM3911  Temp. Transducer
i""';’ac""'o':‘;‘mo‘:‘“g‘: INVISIBLE BEAM WORKS LIKE A PHOTO ELECTRIC 555 Timer IC

m " lement
A diaabis Bone Gonara: EYE. USEUP TO 25 FT. APART. COMPLETE KIT. ALL 723 Voltage Reg. 14 Pin Dip

tor, Level Comparator and PARTS & PC BOARDS. $21.50 7812 1A 12V Reg.

Multipien Oscillator for even 2N6028  P.UT W/Specs
o TR B} THE PERFECT TRANSFORMER
B e Eaireto T proto od =2 117VAC primary. 12VAC secondary @ 200ma | &' Opto Isolator W/Specs
ares 10 atiow for user added . Grea' 'or a" YOU CMOS. or |0w powe’ TTL —
circuitry. Easily programmed : « NOCOD. s
to dupticate Explosions, T projects. PC board mount. 99¢ ea. 3/$2.50
Phasor Guma, Steam Traine, o Size: 1.5 W x 1.25" D x 1.25 H + SEND CHECK M.0. OR CHARGE CARD NO
*

almost an infinite number of PHONE ORDERS ACCEPTED ON

::a‘: lleou:m. T'"\:.";::“h: VISA AND MASTERCHARGE ONLY
et | XAN SUPER DIGITS - | oo i 3ses

assembly Manual, priyramming charts, and delailed 76477 chip spect
ficationg. 1t runs on & 9V battery (not Included). On board 100MW amp 6320 COMMON CATHODE 9 9 « ADD 5% FOR SHIPPING
M

will drive & small speaner directly, or the unit can be connected to your 6640 COMMON ANODE 7 SEGMENT + TX. RES. ADD 5% STATE SALES TAX

ter h ibi * (S) inciuded) \

stereo Wi increaibia resuliat (Speaker not include NOW A SUPER REAOOUT AT A SUPER BUYI These are factory Iresn | & FOREIGN ORDERS ADD 10% (EXCEST CANADA)
© 76477 CHIP IS INCLUDED. EXTRA CHIPS $3.16 EACH prime LED readouts, not seconds of rejects as sold by others. Compare our (20% AIRMAIL) U.S. FUNDS ONLY

price and send fof yours today, but hurry, the supply is limited! ”~, mc
SPECIFY: COMMON ANODE OR COMMON CATHODE REE ox "7

LM3046 (CA3046) Transistor Array .75
RCA 40430 400V 6A TRIAC TO-66 .75
CA3086 RCA Transistor Array .80

Simple Chime * Oescending
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Electricity from the sun.

5 Volit panel Y amp $50 2.5 Volt panel 2 amp $40
GIANT 3% inch cell, delivers 1 amp $8.50
Above cell with special motor & prop, runs in sun $10.25

'333333;233

Computer video monitor chassis 9 inch, 12 volt used $40
Computer video monitor chassis 12 inch, new

Hy Gain CB chassls, trunk mount

$50
$9.00

SEE IN THE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.

Requires 6 volt DC btry. $250

Parallel ASCII-Il Keyboard
Unused.........cccceveneenne $50.00
Red LED's large 10/$1.00

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

Govt surplus walky
talky, used cond.
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45
AN/PRC-6

-

INTERNATIONAL ELECTRONICS UNLIMITED

A" DRANGE LED DISPLAY $1. 1% MBO RE 10/31.00
7 segment RHD 10/47.95 v 820" 3'553“4 /
MAN4K10D - common anode 25/$17.50 25/%2.00
MANAG40 - Common Cathode | 100/865.00 SUBMIN REQ LEO
125~ 50
4% ORANGE overflow *1 $.8% FoRse R 0TS
MANS630 - common anode 10/$5.95 JUMBO GREEN LED 7/$1.%0
3300 6D DISPLAY T 95es 207 dlridsed J'sm o
7 seament RHD 1o/47.95 SUBMIN GREEN LED |
XANT2(MANT2 equiv) 25/§17.50 125° diffused lloo/!9 i
common anode 100/$65.90 z X >

METAL FILM RES1STCRS

Ronm 3

R-ORM RBEOFY (RNE0) #1% 50ppm/OC 1- 999 5
1000

.5* RED LED DISPLAY
7 segment RHO

pk-10 pk-25 pk-100
1.50 2.25 1.50

/4w MIL-R-12509 250V/709C 25 1.25 2.0 7.25 FRO500 Common Cathode
.138" dia X .355° long (body) 5000 .25 1.00 1.9 6.75 5.89a.
ALL STANDARD DECAOE VALUES 10000- .25 .95 1.75 6.00 10/87.75

FROM 10ohm tp 475K 25/517.06

100/362.00

I1.C. SPECIALS

LINEAR CIRCUITS 1/2 PRICE SALE

REG.  SALE REG o pol-
5.59  $.)0  LMIT(ON 5.5 . b 2. 7%¢a.
BN .16 LM380-3 A ) LM356N .T5ea.
59 130 LMS65K s ) LHMS6TON .95¢a.
.32 .16 ILM709H ) LH;-l;BCN .4%5¢a.
9 R LM73IH .8 .45 LM555CN .45ea.
79 s LH7I9N ,3 ot IELBELT 8%en.
1.0% .35 LMT48CN s
1.07 54 LMI41eN 1,23 TRANSISTORS
.45 LM1800N 2.40 1

2N3904 NPN T0-92 10/%1.50
2N3906 PNP T0-92 25/$3.00
100/$11.00

75453CK

75491N
T5492N

1C BREADBOARD

2 5/16" X 6 9/16"

UNIVERSAL BREADBOARD

3 3716 X 5 116"
$1.15ea.
10/$)0.00
100/$75.00

DIPSWITCH - 4 sw

Na148 8 pin DIP SPST

1N4001
1N4007

400mw  15/$1,00 100/85.00
rectifier 12/$1.00 100/$7.00
rectifier 10/$1.00 100/39.00

provides simultaneous outputs of
plus 8 minus SV, 12v, & 15V,
uses 115/29vCT transformer - 1Amp
tota) output. kit Includes PC board
(2 /8" x 315/16"), a)l parts incl
transformer, schematic & layout dwg.
$14.95¢a
10-24  13.50ea
25- 12.50ea

CRYSTAL CONTROLLED TIME BASE KIT
provides accurate 1 hz, 10 hz & 60 hz
double buffered outputs from 9VDC input.
CMOS compatible. kit includes PC board,
(1 5/8™ X 3°), a)) parts (except bat!ery)
schematic, layout dwg, & instructions.
$15.50ea
13.75¢a
12.50ea

REGULATED POWER SUPFLY

CLOCK CHIP MMS375AA
4-6 digit 60hz 12hr
alarm 24 pin

OIPSWITCH - B sw
16 pin DIP SPST
1-9 $2.10ea
10-24 1.95¢a
25-  1.85ea

IOOISISO 00
$3.95¢a 10/$35.70 100/$275.00

UART 16028

Payment by check, M.0., UPS-C00, M/C
or YISA. Add $1.00 shippina/hand)ing

in US, Canada 8 Mexico. Other countries
$1.00 + ST of order. California residents
add sales tax. Minimum order $10.00

INTERNATIONAL ELECTRONICS UNLIMITED

225 Broadway Jackson Ca 95642
phone 209 223 3870

10-24

CIRCLE 4 ON FREE INFORMATION CARD

CIRCLE 47 ON FREE INFORMATION CARD

DIGITAL MULTIMETERS
Sinclair PDM35 chkok LX303

System

[ 4C roecison |
3v2-Digit
Portable
DMM

Model: 2800

URAPHONE
Cordless
Telephone

W’“Portable VOM

. sﬂudel 31 995

Multitester

=== 167 x 9" 3-Way Speaker

® 20 02. ceramic magnet
_‘ Model 8P2000-69TR _@'
ﬂ $14%¢a. 2

100 MHz 8-Digit Counter

# 20 Hz to 100 MHz "‘“'-" M“‘DU
LED display
range P! s1 2750

: HICKDK
Digital CB In- Lme

Model 388

 Fully automatic
(=1 Loqlc Monitor
Adtomaticaily
cusclays static and
dynamic logic
Model LM-1 Works with DTL, HTL,

TTL. and CMOS ® 16
35995 LED display

BRGT portable

Dlgltal Capacitance

Telephone -A-PHONE
Answering =) 1\ FREE
Nt o $24 995 é_-ﬂt 8 pe. Tool Set (value
Reg $349.95 v

Sll 95) with $200.00
Model 1400 ‘1 9995 iy

purchase from this ad.|
WAHL
SOfTP Cordless

Miniature High Fidelity
3-Way Stereo Speakers

Portable Oscilloscopes
15 MHz

Dual Trace
Triggered
Miniscope
38995, .
15 MHz Triggered Miniscope

Function
Generator

Model 2001
Reg. $185.95

3 5795

« Sine-, square-

Model MS 215

Model MS-15  Reg.$349.80 ¢ 95| trangle- and
28993} it

30 MHz Dual Trace output @

Triggered Miniscope P anes

Model MS-230 Reg. $598 1584 95

Logic Probe
® Compact drcult powered ®
Detects pulses as short as 50
usec ® DTUTTUHTL/CMOS,

compatibiiity 544 95

*2

Proto

Model
PB-104

Attache
Style

Tool

1] Model TC100'5T
sia0 o 2999

Service
Master

Tool

Model 99-5M

Reg
$79.95

E=C5k= Proto Board with
Preassembled
Boards
$4995

Fully assembled breadboard
contains four QT-595 sockets
seven QT-598 bus strips and four

Weller: Xcelite’

Case

60 Soldermg 56Q50 e ties
ron
+2Q95

Model 7800

Meter

Model 820
® Measures
capatitance
trom 0.1pF to 1 Farad = Resotves to

( in-Dash Car Stereos
8-Track Tape Player with

Kit

84995 .

AM/FM/MPX Radig

Built-in Power

?aam

£ 3'-Digit 0.1% Dlgltal
DIGITAL MULTIMETER Slmpson 461 % Cassette Tape Player
leads 314995 85750

Supplies =t
= Regulated

& Short-proof

Reg. $154.95

31 2995 Model

PB-203A

§-way binding posts
-

RC Circuit Boxf
u 36 resistors 95()
10 10 M(2) » 1

Magnifier Lamp

30 MHz LEADER
Dual Trace __

ugaators {100 pt to Precision ground and pohsﬂe(

feg. s19.95 Q2. &"‘2".".‘?3’1" t::"s 495

mcqludes test leads L 2

Chess Weller' Controlled Madel WTCPN
E-E?"vifoggmi:e? g Output Soldermg 2 )
$79Q95 sec s Station @

0.1pF » 10 ranges f d

resglu;on .r:ng'em gsayc-%-’?gda&ﬂ [

Capacitance Meter modei 3001 Model C-777 ;

9 ranges from 1999 pF to 199.9 uF 35250 . 2 i

. Complete with mcku :!’E"‘GIAMI?/MPX Radlo

] '&%’F.‘&"a%"n'f."-'n'é'.s Stereo Power Boostg L7
el PR 52495 g

) dopunce 7950

s P: Uitrasonic s«-‘- i -Om n Detuze Wrasonc Reg $112 95
Recie Uni  Two 4GQ8S
Wu w

BSR X-10

Thermal-
display » 0.5% accuracy Circuit Tester 32995
#0.1% of reading accuracy o 58 81 70 ® -
charger/ adaoter test CAS-
® 40W stereo

4pc s--nouu sm\w Kit s E
Lme '&oduz LR

Ilu:wuoau.s-:m

855 Conkkn St. Farmingdale, N.Y. 11735

Lamg Modues $14.50 Suandarg Command Console $36.00
Aophance Moouies $14.50 Utasonc ?mnw (omoegeg ug | @ Ban R e ""‘":‘: -
Wal Switch Moguies $14.50 ® VISA = COO szst. .- 500 00 "
.Kpn[c/y(,w "4 = Chect 7510w 1000 09 e
30 MHz q LY. Sife roncents 000 | over 1008 0 1250

Portable Frequency

Counter Reg. $130.0 TOLL

FREE

inN.Y.

$800)645 -9518

tate call (516} 752-0050

0861 1SNONV

©
-t



RADIO-ELECTRONICS
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100 W CLASS A
POWER AMP KIT

Dynamic Bias Class A" circuit design makes this
unit unique ir its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.F.M. ste-
reo pre-amp.
Specifications:
+ Output power: 100W RMS into 8-ohm
125W RMS into 4-ohm
« Frequency response: 10Hz - 100 KHz
« T.H.D.: less than 0.008%
* S/N ratio: better than 80dB
+ Input sensitivity: IV max.
« Power supply: +40V @ 5 amp
TA-1000 KIT
$51.95
Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have ‘been used for years in sound
studios and concert arenas but were too expensive
to be considered for home use. Now we offer you the
facllity at an affordaple price. This unit can extend
your control of your Hi-Fi sysiem by minimizing the
non-linearities of the combined speaker/room sys-
tem. Fantastic features as follows:
» 10 double slide controls for two channels
» Cut out rumble, surface noise and hiss
o Minimizes speaker/room non-linearities
o Frequency response from 30Hz to 16KHz
« 10 tone controls plus defeat, monitor and tape
selector.
o Control range == 12dB in 10 octaves (30Hz, 60Hz
:g%z 240Hz, 500Hz, 1KHz, 2KH2, 4KHz, 8KHz
2

« Operating voltage 117V 50/60Hz
FACTORY ASSEMBLED UNIT, NOT A KIT
SPECIAL PRICE $117.00 ea

MARK 1V 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB ~ +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indlcating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1W
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK [V KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODEI/
SPECIAL $19.95

- proximity triggere

« voltage triggered

+ mechanically triggered

This alarm protects you and itself! Entering pro-

tected area will set It off, sounding your car horn

or siren you add. Any change in voltage will also

trigger the alarm into actlon. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Nol a kit!

30W - 30W STEREO

HYBRID AMPLIFIER KIT
1t works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, all control

pots and special heat
sink for hybrid. Power
transformer not in-

channel) yet gives out
less thgn 0.1% total har-
monic distortion between
$32.50 PER KIT 100M2_and 10KHz

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification

Sensilivity: — 65dB = 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V 0.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea. or 2 for $4.50

NEW MARK 111
9 Steps 4 Colors

LED VU

Stereo level indicator kit with arc-shape display
panel!!! This Mark Ili LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very farge, from —30dB to +5dB. The Mark Iil in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circult uses 10 LEDs per channel. It Is very easy to
connect to the amplifier. Just hook up with the

speaker output!
IN KIT FORM $18.50

BATTERY POWERED

FLUORESCENT LANTERN
MODEL 888 R FEATURES
* Circuitry: designed for oreralmn by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
« 9” BW cool/daylight miniature fluores-
cent tube.
8 x 1.5V UM-1 (size D) dry cell battery
+ Easy sliding door for changing batteries
$10.50 £~ Stainless reflector with wide angle in-
f creasing lumination of the lantern

COMPLETED UNIT — NOT A KITY
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested. ready to work. Total harmonic distortion less
than 0.5% at full power. Output maximum is 60
walts per channel at 8¢. Power supply is 24 - 36V
AC or DC. Complete unit Assembled $49.50 ea.
Power transformer $ 8.50 ea.

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change,
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements as well as design problems caused
by using several units of varying size are substan-
tially reduced. 12 LEDs in one bar:
LED ARRAY

GL-112R3 Red, Red, Red §5.50

GL-112N3 Green, Yellow, Red $6.50

GL-112M2 Green, Green, Red $6.50

GL-112G3 Green, Green, Green  $6.50

S T ——
) 220 fs=)

LED DRIVERS
1R 2406G is an I.C. specially designed to drive. 12
LED. The number of LED,is lineally illuminated ac-
cording to the contro! vonage Input terminal 21
Operating voitage is9 12V D.C.  $5.35 EACH
DUEL CHANNEL VU METER
P.C. BOARD AVAILABLE AT $4.50 EA.

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omnli-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%” long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was
judged very good.

$16.50 =N

SW AUDIO AMP KIT

' 2 LM 380 with Volume Control
limyg  Power Suply 6 18V DC
ONLY $6.00 EACH

FLASHER LED

Unique design combines a jumbo red LED with an IC
flasher chip in one package. Operates directly from
§V-7V DC. No dropping resistor neded. Pulse rate

3Hz @ 5V 20mA, ?

2for $2.20
BIPOLAR LED RED/GREEN

2 colors in one LED. green and red, changes color
when reverse voltage sugply. Amazing!
2 FOR $1.60

SOUND ACTIVATED
DISCO LIGHT KIT

Latest design electronic color light organ. with both
sound and line input, the three color lights (not In-
cluded) will change colors with the rhythm of the
music: controlled by 3 ranges, low, middle and high.
Ideal for party, bar. or home entertainment. Max. con-
trolled output 1000 watts per color (3 colors)

Kit includes aluminum cabinet, all electronic parts.
P.C. board and transformer.

{Color Organ)
$45.50 per kit

TyY-23

LCD CLOCK MODULE!
+ 0.5” LCO 4 digits display - X'tal controlled cir-
cuits * D.C. powered (1.5V battery) * 12 hr. or 24 hr
display + 24 hr. alarm set - 60 min. countdown timer
+ On board dual back-up lights « Dual time zone dis-
play « Stop watch function.

NIC1200 (12 hr) $24.50 EA.
N1C2400 (24 hr) $26.50 EA

PROFESSIONAL
B. 0-30vDC
C. 0-50vVDC
D. 0-3ADC
e 4
Tvoe MU-52E  seales Plastic cover.

L el o d L ad
{56 057 LED {AE]
ALARM CLOCK MODULE

real time format * 24 hours alarm audio output
® 59 min. countdown timer ® 10 min. snooze control
" RS ONLY $7.00 EACH

PANEL METERS
E. 0-100VDC 9.00 €a.
ASSEMBLED! NOT A KIT!
0 I SPECIAL TRANSFORMER
1120 S B

l’ "I A. 0-50UA
—>= All meters white face with black
Features: @ 4 digits 0.5" LED Displays ® 12 hours
(FREE)

CIRCLE 11 ON FREE INFORMATION CARD

WANT TO BUILD YOUR
OWN BLACK MAGIC BOX
ON TOP OF THE TV FOR

FIRST RUN MOVIES?

We have all the parts including hard to find
UHF variactor tuners and P.C. board
Call us for more information




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 watt Fluo-
rescent Light Tubes. ldeal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transisior,
- heat sink, all other electro-
Wilh Case Only nic parts and PC Board, light

$6.50 Per Kil tube not included!

SUPER FM WIRELESS
MIC KIT — MARK It

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmils FM Range (88-

120 MHz) up to 2 blocks away and

with the ultra sensitive condenser

- Y microphone that comes with the kit.

-t allows you to plck up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, 0SC coils. and P.C
$11.50 PER KIT Board. Power supply 9V D.C

REGULATED DUAL

VOLTAGE SUPPLY KIT
i 30V DC 800 MA adjustable, fully regulaled
by Falrchild 78MG and 79MG voltage regulator 1.C
KIt includes all electro-

" nic parts, fliter capaci-
tors, 1.C., heat sinks
and P.C. board.

$12.50 PER KIT

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95ea  Never worry about battery
a Model F-179  because it has none! Easy
% to carry in pocket and handy

: to use. ldeal for emergency

light. It generates its own

electricity by squeezing grip

lever. Put one in your car

boat, camper or home You

may need it some time'

AA SIZE NI-CD SPECIAL SALE

4 FOR $5.00
RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE
POCKET SIZE
AM-FM RADIO
TR-945 with
LED TUNING EYE

New design body with see
thru speaker grill

SPECIAL PRICE $16.50 EACH

TR-945

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorled
or over load to protect your
amplifier as well as your
& speakers. A must for OCL

revits
KIT FORM
§8.75 EA.

POWER SUPPLY KIT
0-30v D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30V, 2 AMP. Complete with PC
board and all electronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 8.50 $10.50 each

I.C. TEST CLIPS

Same as the E-Z clips $2.75 :

“FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2}
Kit includes 2 pcs. Fisher PA
301 Hybrid IC all etectronic parts
with PC Board. Power supply =+
16V DC (not Included). Power
band with (KF 1% = 3dB). Volt-

S 8
Pretey age gain 33dB. 20Hz - 20KHz

Only $18.50

With 20” Long Leads
In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train. car crash, star war, birds, organ ext
A built-in audio amplifier provides high level output

Operates from one 9V battery, 28 pin
dip; we supply the datas. §2.90 EACH N

UNIVERSAL
PROJECT BOARD
All P.C. boards are made from high quality phenolic
predrilled in different patterns for different purpose
All boards 1/16" single sided copper. Hole spacing is
standard 0.1”. Fits all kinds of 1.C. transistors, capa-
citors and resistors, Ideal for school projects, engineer-
ing deslgns and prototyping
] ; S

!. _.l—._h!

: BEL-008

CIRCUIT FIT
f

2

L‘(AVAW.X.

WANV7 e,

BEL101 BEL202

3%2"'x6 $1.75 EA
SB072 2 '16 $1.75 EA
M-34 ‘x5" $1.75 EA.
CIRCUIT FIT 3"x3%2 $1.25 EA
BEL202 I'nd” $1.25 EA
BEL-008 214 x5% $1.25 EA

and many others!

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay

$5.50 each

1 WATT AUDIO AMP/~

All parts aie pre-assembled on a qd

mini PC Bcard. Supply Voltage 6 W

PUSH-BUTTON SWITCH
N/Open Contact
3 Color: Red, White, Blue, Green, Black
’ 3/$1.00
N/CIose also Avallable

LARGE OTY. AVA ILABLE

HEAVY DUTY
CLIP LEADS

/ h 10 pairs — 5 colors Alllgator clips on a
22" long lead. Ideal for any testing
$2.20/pack

BATTERIES
LESS COVER ~/ ‘D' SIZE
film encapsulated Tabs are provided at each end ior elec
” dia. x 77 long New. Shpg. Wt each pack, 1 1b
gives out 12.5v D.C. 1.8 amp per
ed to use as single ¢ cells. Hard
— COMPLETE UNIT
make a reverse Indicator. Light
SUB MINIATURE
6 AMP 125V AC CONTACT
4 AMP $8.50 EA,
0.5 AMP $3.00 EA.
0.5 AMP $2.00 EA.
12V AC Output 200 MA $2.75 EA.
12v DC Output 100 MA $1.90 EA.
e
instructions. Easy to build and a lot of uses such as
COMPLETE TIME MODULE
use in auto panel, computer, Instrument
All parts completed on a PC Board
WIRELESS MIC KIT

PK/$10.00 NICKEL CADMIUM
2 PKS/$19.00 BATTERY
LLUSTRATED ¥ | PACK
Output: 3.6 Vaits @ 3.0 Amp/Haur. Consists of thrae each
12 volt "D’ size Nigkel Cadmium Cells stacked an¢ plastic
tnical conneciions The indlvidual cells can be cut apart if
jlts red Rated recharge rate is 30 mA, 14.18 hours. Size
“C" SIZE BATTERY PACK
10 C size ni-cd batlery in dng pack
hour. All fresh code, pull-out from
movie cameras. Can be disconnec-
to find $15.00 per pack of i0 batteries)
ELECTRONIC ALARM SIREN
Ideal for use as an Alarm Unit
* or hookup to your car back-up to
Output up to 130dB. Voltage sup-
AU-999 $7.50 piy 6 12v
TOGGLE SWITCH
SPST 2 FOR 2.80 SPOT2 FOR 3.20
#» TRANSFORMERS
ALL 117 VOLT INPUT
3 AMP $10.50 EA.
3 AMP $10.50 EA,
0.5 AMP $3.00 EA.
0.5 AMP $2.50 EA.
>~ Ac POWER SUPPLY
wall Type Transformer
16V CT AC Output 100 MA $2.10 EA.
6v DC Output 120 MA $1.90 EA.
3 ULTRASONIC
1 ‘"% SWITCH KIT
Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
remote control tor TV, garage door. alarm system or
counter. Unit operates by 9-12 DC $15.50
0.3" digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stop watch function!! Battery
and back up light is with the module,
Size of the module is 1" dia. ideal for
$8.95 EACH
D ACTIVATED SWITCH
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other Brmecls Supply voltage
$1.75ea. 4.5V 2 for $3.00
it is not a pack of cigarettes. It is a
new FM wireless mic kit! New de-
sign PC board fits inte a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
ol
L7 to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit s on 2FMM2 KIT FORM $7.95

9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. design that gives a
frequency response from OHz — 100KHz =+0.5d8!
Added features like tone defeat and loudness control
let you tallor your own frequency supptles to ell-

minate power fluctuation!

Specifications: - T.H.D. less than .005% <+ T.I.M.
less than .005% - Frequency response: DC to 100KHz
+0.5dB + RIAA deviation: =0.2dB - S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K - Output level; 1,3V « Max. output: 15V
* Tone control: bass +10dB @ 50Hz/lreble =10d8
@ 15Hz - Power supply: 24 D.C S5A

Kit comes with regulated power supply alI you need
is a 48V CT. transformer @ 0.5A. A&

ONLY $44.50

X'former

$4.50 ea.

SOLID STATE
ELECTRONIC BUZZER
Mini size 17 x %" x %" ’@‘ 2
$1.50 lu‘

Supply voltage 1.5V - 12V
Jdeal for Alarm or Tone Indicator

\\V, FORMULA INTERNATIONAL INC.
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® RADIO-ELECTRONICS

THESEWRICESRRE:
Al e Jinke

charged our regulsr prices Parts may be house numbered or have
dual markings.  This is your chance to save!

Dual 4 Input NAND

14 stage counter

Trlph input NAND
uad R.S latch

Phuo
Quad 2

/ 2/52
1024 bit stal RAMA:& 10/592.50

l:‘nwom!ﬂ op amp

W’?OV.W‘"'D
RF/IF amp

Volage reguiator
Compensaled 0p amp
1450M-S  Dual 741
4550M-8  Dual 741

4195TK-8 Dual track 13V reg w/data

<8V regulator

OTHIR. General purpose silicon signal diodes
L] s'rm NPN dartington, min gain 17000,
mA, TOR2 package 100/38.95
. NFN mmlnev similar ZNI904 100/37.95
@ PNP lransistor similer 2N3908 100/$8.96
@ 4N28-8 opto-coupier 8 pin minidip,
MCT-2/L-1 pinout 6/%2
@ SNT8477-S complex sound generator
@ MA1003 12V DC clock module w/ case
- Opuruoma Guc 50 rmud o-lmlou
Iud mlnld pt lncludo llnqlo u\d dual lypoa -rllh
frensistor, and darlington outputs. Tnl
them yoursel! and savel Nol
beginners. u/u

TERES: Cai rea 20d \ How S% MO  eucass refunded
va- vader us m u nnm n. m ucnu vnn u-
ey cen 008 m v monin ot et

BO220UE

CIRCLE 29 ON FREE INFORMATION CARD

To order your 36-page booklet
containing complete reprints of
all seven articles in the series
on Backyard Satellite TV Re-
ceivers by Robert B. Cooper, Jr.,
complete the coupon below and
enclose it with your check or
money order for $6.00.

We will ship your reprint, post-
paid in U.S. and Canada, within
6 weeks of receipt of your order.
All others add $3. for postage.
New York State residents must
add 48¢ sales tax.

1 Radio-Electronics
Satellite TV Reprints
45 East 17th Street
New York, NY 10003

1 | want reprints @ $6.00 each, postpaid.
I have enclosed $____. NY State residents
§ must add 48¢ sales tax.

(] (Name)

: (Street Address)

1 (City) (State) (Zip)

L--------------

L------

—

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
-] AMC Sales 86
20 A P Products, Inc.
7 Aaron-Gavin Instruments
16 Active Electroni 79
43-44  Advanced Computer Products............ 84-85
- Advance Electronics
41 All Electronics 86
22 American A Cover 4
45 Ancrona 82
36 B & K Precision Dynascan Corp. ............ 2
- Karel Barta 82
k]! Beckman 24
- Bullet Electrofics ..............ccoeererernrvinnnenes 90
53 CFR Associat 90
6 Chaney Electronics.............cooveiininnreen 86
- CIE—Cleveland Institute of

Electronics ............coovvvveereeivureennnns 18-21
- C d Producti 78
48 Concord—Comp Comp 86
19 The Cooper Group—Electronics Div. ..... 17
25 Creative Electronics 69
— Dage Scientific 82
- Deltroniks 80
38 Digi-Key 81
S1 EICO 76
18 Electra Company 65
33 Electronics Technical [nstitute ............... 34
49 Enterprise Develop Corp. 77
— Fair Radio Sales.............ccocvvnrinirvinnnnnnns 78
27 Fluke S
- Fordham Radio Supply 91
11-12  Formula Inter | 92-93
- GTE Sylvani 15
21 Global Specialties ...
- Global TV Electronics.............cccovvvuvennnne 78
29 Godbout Electronics ...............coccvueennnens 94
— Gn.mlum College of Engineering........... 69
30,32,34 Heath 27,33,75
54 Hemco 68
56 Hickok Electrical Instrumeats ................ 32
— Information Unlimited 82
9 International Crystal Mfg. Co. ............... 76
47 International Electronics Unltd............... 91

Your new ad-
dress and zip |

—_ JR Industries 80
-_ JS& A 1
23-24 Jameco Electronics..............ccovriinens 88-89
26 Mercury 36
4 Meshna 91
— Micro Management Systems .................. 80
18 Mosaic Electromics...........c.oevriinieniannnne 77
— National Radio Institute (NRI)— Div.
of McGraw-Hill.........ccocoeovrinininnnnne
—_ Nationsl Technical Schools
L1 Netronics 25
42 0.K. Machine & Tool
17 Optoelectronics 67
46 Ora Electroni U
2 PAIA 72
3 Pac-Com 72
52 Peterson Mfg. Co........cccocvrimvmvrverncrennnne 22
40 Poly Paks 80
10 Pomona Electronics 72
- RCA 26
37 Radio Shack 83
k] Ramsey Electronics.............ocovvenvviinninenes 87
8 Rye Industries 76
—_— Sabtroaics 35
- Howard W. Sams ..........covivnnnininincnns 23
— Solarex m
14 Solid State Sales 82
- Sp R ch 78
28 Vector 73
13 Wersi Electrogics............ccooevvnmnrineneinnne 68
I~ |
MOVING? | |
| |
Don't miss a : :
single copy of I I
Radio-Elec- | i
tronilcs. Give : ATTACH |
us: |
| LABEL (
Six weeks' no- : HERE :
tice | l
! l
Your old ad- | |
dress and zip | |
code ' |
| |
| |
I |
|

code ————————J
name (please print)
address
city state zip code

Mall to: Radio-Electronics
SUBSCRIPTION DEPT.. P.O. BOX 2520,
BOULDER, COLO



A P PRODUCTS INCORPORATED
1359 West Jackson Street
Painesville, Ohio 44077

_(216) 354-2101

In Europe, contact A P PRODUCTS GmbH
Baeumlesweg 21 ¢ D-7031 Weil 1 « W. Germany

CIRCLE 20 ON FREE INFORMATIOM CARD
£ i e

A e cts. W a \o
d C\rcg\t p{‘g; modules th\?feft‘t““;‘m For afree ::b;‘ -B?o
r of HOPOY S ed project PO%E near s 21-9668-
an illustratel B ioe14 sep iy (800 3
the system e n pUrchaS mdN\dU\i‘er s Pending FORATED
ent packs you Cand bus strips. Spei\agg PP pnoDUC“cL‘?'rCe?f suggested
nal, distribution <7 o gced from 31 prices shown a7
binding Post

1980
U.S. resale.




In one year our {40 antenna
has becomie the largest selling
CB antenna in the world!

1. It's the most 2.1ts made 3. It's proven best!
expensive... ...Here’s what the leading CB

publications said.
$42.5°
® suggested retail

CB TIMES: .. . it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40

And when you

pay more,

you expect more!

could out-perform the major competitive brands.”

RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship.

PERSONAL COMMUNICATIONS: an impressive

MORE PERFORMANCE:

The K40 is guaranteed to
transmit turther or receive
clearer than any antenna it

95% of the trials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.
in every case, the K40 either equaled or out-pertormed its

competitor.
“No its, ands, or buts! The K40 Antenna from American Antenna would hava to
be just about the best antenna around.
CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became t_he number one selling antenna in the nation.’

... Here’'s what CB’ers all
across the country said.

ANTENNA SPECIALISTS: . .. truck driver and CB'er for
10 years .. . 50% further than my M4 10 'Big Momma’
—J.H. Collett, 207 McFee, Bastrop, LA
AVANTI: “I'm an electronic technician with a Second Class
FCC license . . . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.
—H.R, Caslro, VRB, Monserrante D-67, Salinas, Puerto Rico

PAL: - 20% better in transmission and
reception than my 5/8 wave Pal Firestik.

—John A, Blum, Box 446, Zelienoipie, PA
SHAKESPEARE: * . . !I've beena CB'er for
three years and the K40 is the best I've ever
had. Better in reception and transmission than
my Shakespeare.”

—H. Bachert, Jr., 15 King Rd.. Park Ridge, N4
HUSTLER: "Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.’
—Jerome R. Brown, 7800 S. Linder, Burbank, IL

replaces. We know it will.
We've tested it with 771
CB'ers just like you for one
year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
Thatincludes choppers, dune
buggies, gutters, mirror
mounts, luggageracks, frunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

0QoUO0o00

MORE QUALITY:
Its not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by protfession-
al people we pay more. And
we designed it right
here in the U.S.A.

*Including option-
al mounts at extra
cost.

... This
Antenna
is so
DYNAMITE
you receive a ...

(SPECIAL NOTE) '
‘ IF YOU’'RE A
BEGINNER:

Lo
1 -

GUARANTEE | : The K-40 wit transmit farther and re- [ i -
cerve more claarly thar the anfenna it replaces of the custom: X
of will recerve @ and 1ull refund trom the Regrtered

K-40 Deaier who instaled and tuned it
GUARANTEE 1I: uncondtionally guaranteed tor 12

months, Guaranieed aganst cracking. chipping, of rustng
Guarantesd against mechamca! fature Guaranieed aganst AerER l(‘/\N /\N I ENN.\
slectrical talre Guaranteed againat accwdental breakage No

sxchumons No genmichs. For a tull 12 months ELGIN’ |L 60120

©COPYRIGHT AMERICAN ANTENNA 1979 POWE R 1
... Sold exclusively by @American K40 Dealers throughout the U.S. & Canada. '

y |
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