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The 40-channel Cobra 29XILR From
the sleek brushed chrome face to the matte
black housing, it's a beauty. But its beauty
is more than skin deep. Because inside, this
CB has the guts to pack a powerful punch.

The illuminated 3-in-1 meter tells you
exactly how much power youre pushing
out. And pulling in. It also measures the
systemn's efficiency with an SWR check. In
short, this Cobra's meter lets you keep an
eye on your ears.

The Digital Channel Selector shows you
the channel you're on inlarge LED
numerals that can be read clearly in any
light. There's also switchable noise
blanking to reject short-pulse noise other
systems can't block. The built-in power of
DynaMike Plus. Automatic noise limiting

and Delta Tuning for clearer reception.

And the added protection of Cobra's
nationwide network of Authorized Service
Centers with factory-trained technicians
to help you with installation, service and
advice.

The Cobra 29XLR. It has 40 channels.
And it has what it takes to improve
communications by punching through
loud and clear on every one of them.
That's the beauty of it. )

Cobra

Punches through loud and clear.
Cobra Communications Products
DYNASCAN CORPORATION

6460 W Cortland St., Chicago, lllinois 60635

Wnite for color brochure
EXPORTERS: Empire + Plainview, NY » CANADA: Atlas Flectrorucs * Toronto
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Both of these new books get down to
basics — present clear, readable dis-
cussions. Loaded with examples,

references, graphs, tables. Also,
data sheets, bibliography and ap-
pendices. You're encouragedtolearn
—and apply your knowledge to
practical situations.
Software Design for Microprocessors.
Helps you understand the hard-
ware/software relationship of micro-
processors. A convenient, stand-
alone text, suitable for both first-
time users of microprocessors and
the technically advanced.
Beginning chapters deal with
basic terms, basic machine archi-
tecture, instructions and address-
ing. Successive chapters treat the
process of generating software, de-
fining required support and docu-
mentation, and designing a simple
machine to progran a problem. Sam-
ple problems at the conclusion allow
you to apply your new knowledge.

* Suggested retail price; subject to change
without natice

« 1976 Texas Instruments Incorporated

Whether youre a
seasoned practitioner
or astriving beginner...

Here are the
fundamentals.

Basic Electricity and DC Circuits.
A self-teaching course designed to
enable you to predict and control the
behavior of most basic and complex
DC circuits. Each lesson begins with
a listing of objectives — what new
skills and knowledge you should
have upon successful completion.
The text within each chapter is ar-
ranged so that you progress at your
own pace, with answers to common-
ly asked questions presented at key
points.

Examples show you how touse the
principles of basic DC electricity as

Texas Instruments Learning Center,

Mail checks and money orders to: P 0. Box 3640, M/S 84,
Daltas. Texas 75285. Postage paid. Add state and local taxes
where applicabie t

!
|
|
|
! Mail company purchase orders to: P.O Box 5012, M/S 84,
Dallas. Texas 75222, Postage and taxes will be added to

{ o your nveoice.

|

|

[}

Please send me___copies of (LCB 1891) Sottware Design for
Micropracessors at $12 95° per copy. ——copes of Basic
Electricity and DC Circuits at $19.95° per copy.

Software Design
for Microprocessors.
378 pages

only $12.95.*

Basic Electricity and DC
Circuits. 1,016 pages

only $19.95.*

they are taught. You'll analyze basic
DC circuit schematics and find your-
self experimenting with your own
designs. Plus, a quiz included at the
end of each lesson allows you to
gauge your progress.

If vou're a hobbyist, student,or
simply interested in broadening
vour knowledge of electronics, these
books are must ad-
ditions to your library.
Use the coupon below
to order your copies
today.

o]

I enclose . check 1 money order for $

Name

Address

|
|
|
1
|
|
|
City State Zip |
1Al states except AK. DE, HI. MT, NH. OR. |

-]

TExAs INSTRUMENTS

INCORPORATED
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THE CATS
0 CATCH.

‘ “Roar Power” puts these new 40-channel CB’s from
\ Pearce-Simpson out in front. The Lion 40™ and Tiger 40™. Built

4

X -;. «’ with all the power and prestige you'll ever need in the CB jungle.
$ As well as some advanced Pearce-Simpson features that command
S NS : real attention. Like HetroLock™, for zeroing m on the right

frequency. Receiv-O-Slide™ tuning for the best reception
and superior adjustment of signals (even from “off-freq. ”sets).
And the Lion’s bold new LED digital read-out.
Both sets are backed by Pearce-Simpson’s over quarter-
century of experience in personal two-way communi-
cations. And both are available right now. So stop by
your Pearce-Simpson dealer tcday. He'll be glad to
help you make the big cats roar.
For further information, write Pearce-Simpson,
4701 NW. 77th Ave., Miami, FL 33166. In Canada,
Scotcomm Radio, Inc., 4643 Levesque Blvd.,
Chomesday, Laval,
Quebec.

"~

PEARCE-SIMPSO

DIVISION OF GLADDING CORPORATION s
THE CB RADIO - MARINE RADIO - ANTENNA PEGPLE.
CIRCLE NO. 47 ON FREE INFORMATION CARD POPULAR ELECTRONICS
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 Editorial

THE CB CROSSOVER POINT

[ felt the pulse of the CB industry this past February at the second annual
Personal Communications 2-Way Radio Show, where some 380 manufacturers
exhibited their newest CB transceivers, antennas and accessories. It was strong,
though beating a little slower than in the recent past. Clearly, the crossover sales
point from 23-channel CB transceivers to 40-channel units had not yet been
reached in February, although indications are that it will have happened by the
time you read this.

A transition period is, of course, a natural state of events, especially when the
old and the new are running side by side, with the former sold at spectacular
discounts. What we were watching at the PC-77 trade show was “tomorrow,” while
“today” was having its last hurrah in the marketplace. Making my way through the
exhibit hall, | became aware of a few 40-channel misconceptions shared by some
dealers and distributors—and perhaps passed on to their customers. Two of them
were: 40-channel CB transceivers only produce two watts of r-f output power and
they exhibit inferior modulation. Both are fallacious, of course!

Now, really, there is simply no reason why, given good design, expanding a
band of frequencies a paltry 150 kHz should influence r-f power output or
modulation capability. Sure, a warmed-over 23-channel design that exhibited poor
automatic modulation limiting to begin with won't be able to hack it, though passing
FCC type-acceptance tests. (These are actually being performed now. The “good
old days” of passing tests by submitting paper results to the FCC are over,
thankfully). However, we've tested enough new 40-channel rigs to verify that they
can provide as much r-f carrier output power and modulation throughout the new,
expanded band as the 23's. Moreover, the new rigs are decidedly less prone to
overmodulate owing to improved modulation limiters. This means fewer cases of
voice distortion and, more important, less splatter to interfere with adjacent
channel communication.

Interestingly, the foregoing points were emphasized by a major CB radio
manufacturer at a Show press meeting. Furthermore, a spokeman analyzed the
signal strength required at the receiver for a standard 10-dB signal-to-noise ratio in
a typical urban environment to illuminate another advantage for 40-channel rigs.
Assuming a typical receiver sensitivity of 0.5 microvolts for 10-dB (S + N)/N, about
14.5 microvolts of additional signal strength is required for the current 23 channels
to make the standard due to interference from on-channel users; 15 microvolts
more at tho receiver is needed to combat adjacent-channel interference, for a total
of 30 microvolts. In contrast, the upper new channels require only a total of 1.5
microvolts to receive an intelligible communication, the manufacturer estimated.

As a consequence of the above, the communication range with the upper new
channels is estimated to be four times that of the lower 23 channels (30
microvolts/1.5 microvolts = 20 times = 26 dB). Typical area coverage on the new
channels (actually, 80% of the upper new ones, since some are still within splatter
distance of the original 23) would, therefore, be enlarged about 16 times.

For CB'ers trying to get through during rush-hour traffic, the upper 17'son a
40-channel AM rig might be considered to simulate the effectiveness of single
sideband on one of the less popular lower 23 channels. So, though 23-channel
transceivers are tremendous bargains (and hard to resist), right now, 40 channels
is the way to go to fully appreciate the utility of the citizens band.

POPULAR ELECTRONICS
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OneCall.

Your Mallory distributor’s
gotthemall.

Take the search and wait out of your
electronic parts finding.

Go straight to your Mallory distributor,
by phone or in person.

Get to know the convenience and econ-
omy of simplified single-source buying. To

Mallory-Richco

fasteninw

Sonalert®
Audible Signals

PTC semi-
conductors

Computer-
grade
capacitors

AC motor
start/run

capacitors Controls

and switches

deliver exactly what you want in parts,
quality, and quantity. Immediately from
stock on hand, or in most cases within 24
hours from the factory.

Your Mallory distributor goes all out for
his Number 1 VIP . .. you. Get in touch with
him soon. Mallory Distributor Products
Company, a division of P. R. Mallory & Co.
Inc., Box 1284, Indianapolis, Indiana 46206.
(317) 856-3731.

Aluminum and tantalum
electrolytic capacitors

Recording tapes

MIALLOR

Capacitors * Controls « Fastening Devices » Resistors * Security Products * Semiconductors « Solderless Terminals ° Switches
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Letters

ABOUT PC ARTWORK

| recently tried, for the first time, GC Elec-
tronics’ new Lift-It direct-art pc kit and have a
few questions | hope you will answer. First, if |

attempted to use the Lift-It master to directly
expose positive-resist-treated pc blanks,
would it work? | fear that the black ink will not
have the density required to block out light.
Secondly, if the Lift-it artwork would work,
what are chances for POPULAR ELECTRONICS
to print the pc etching and drilling guides as
negative artwork so that one-timers like me
could use commonly available negative resist
without having to reverse the exposure
mask? —Warren D. White, Berkeley, CA.

We have used the Lift-It artwork directly to
expose presensitized pc blanks with a high
degree of success. During our experience,
we have not had one instance where the ink
was not dense enough to exclude light. (For
detailed information about the Lift-it kit and

About damping,
bi-amping and the
Crown DC-300A

Because of inertia, speaker trans-
ducers over-react to amplifier signals.
This can be minimized by speaker
design, but it can’t be eliminated en-
tirely. In the process, the transducers
feed spurious signals back into the
signal processing units.

A good amplifier is designed to
control excessive transducer excur-
sions by reducing — and absorbing —
the unwanted signals generated by
such excursions. It's part of a process
audio engineers call damping. The
Crown DC-300A power amplifier, in
addition to its other well-known speci-
fications, has a damping factor of
700, which means it should easily
control speaker excursions. (A rating
of 400 is considered good.)

But in a standard hi-fi stereo sys-
tem, the DC-300A can't do all the
damping it was designed for. The
sound is a little muddier than it should
be.

Why? Because the speaker cross-
overs — with their own impedance —
get in the way. The amp is not directly

hooked up to the transducers.

Solution? Move the crossovers
back between amp and pre-amp. Add
another DC-300A and bi-amp the
speakers.

The DC-300A now damps exces-
sive transducer excursions efficiently.
Which can mean crisper, cleaner
sound.

Each transducer now has 155
watts of power available to drive it,
and is limited only by its own charac-
teristics. Which can mean more sound
pressure.

There can also be less distortion,
since harmonics of low-frequency dis-
tortion cannot feed to high-frequency
transducers through the crossover.

Are you interested in how to use
all the power and performance of a
Crown DC-300A amplifier? Write.
we'll send you information about the
Crown VFX-2A, a two-channel varia-
ble-frequency crossover that makes
bi-amping easy. Plus reprints of some
articles that may help you decide if
bi-amping is for you.

Crown VFX-2A

o

cCrown & vexaea

=) Crown

Box 1000, Elkhart IN 46514
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another direct-art kit from Datak, see the fea-
ture article in this issue.)

As for printing our pc etching and drilling
guides as negative artwork, we have an-
ticipated you. As you can see, beginning in
this issue, our pc artwork is now printed in the
negative format. We have taken this step be-
cause a recent survey revealed that almost
all spray-on photoresist available to the hob-
byist is the negative variety (although GC
Electronics does sell a positive photo-resist).
By printing our pc artwork in negative format,
readers can save at least one step in the
board fabrication process.

CONSTANT VERSUS VARIABLE

= | believe that the explanation of dual-slope

| analog-to-digital conversion on page 37 of
the "Multimeters For Electronics” story (Feb-
ruary 1977) is incorrect. The T, to T, time pe-
riod is a constant—a specific number of oscil-
lator pulses—not a variable as stated in the
text. —David E. Purdy, Philadelphia, PA
You're correct. It's the T, to T, time that's
the variable.

| SIMPLE TO SIMPLER

|  The SCR trigger circuit for possible use in
| protecting CB and other electronic equipment
| in automobiles shown in the January 1977
CB Scene can be further simplified when ap-
| plied to CB transceivers. This is particularly
true in the case where the rig has a three-
prong plug for the 12-volt line and one of the
’ prongs is not used. tn my circuit (see below),

| 4

&— TO HORN OR.
| RE LAY WIRE

L
1T

1
70 B ok TAPE

PLAYLER GRAUUNOED
' PIN

TO CAR GROUNO

note the elimination of the relay. Wire #3
goes to the unused prong of the plug, while
| the unused contact in the mating female con-
nector goes to ground. Removal of the power
cable or physical removal of the CB rig or
tape recorder from the vehicle will trigger the
vehicle's horn. From actual experience, | can
attest that the circuit has paid for itself in val-
ue of equipment protected. —Robert B.
McKinley, Jr., Tinton Falls, NJ.

AMPLIFIER DIAGRAMS SWITCHED

In my article “Classes of Audio Amplitiers”
(March 1977), the diagrams for Figs. 5 and 6
have been interchanged. The captions are
correct.—Len Feldman.

SILENCER PC BOARDS AVAILABLE
Although no source was given for pc
boards in my article “Build a Silencer” (March
1977, p 57), they are available from me at the
following address: Ronald Miles, Rte. 1, Box
| 190, Rustburg, VA 24588. Price is $4.60 per
| board. Virginia residents, add 4% sales tax.

POPULAR ELECTRONICS
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Almost half of the successful TV servicemen have
home study training and with them, it's NRI 2 to 1.
It's a fact! Among men actually making their living repairing
TV and audio equipment, more have taken training from NRI
than any other home study school. More than twice as many!

8 POPULAR ELECTRONICS
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A national survey*, performed
by an independent research
organization, showed that the
pros named NRI most often as
a recommended school and as
the first choice by far among
those who had taken home
study courses from any school.
Why? Perhaps NRI's 62-year
record with over a million
students . . . the solid training
and value built into every NRI
course . . . and the designed-for-
learning equipment originated
by NRI provide the answer. But
send for your free NRI catalog
and decide for yourself.

Two Famous Educators...
NRI and McGraw-Hill.
NRI is a part of McGraw-Hill,
world’s largest publishers of
educational material. Together,
they give you the kind of train-
ing that’s geared for success . . .
practical know-how aimed at
giving you a real shot at a better
job or a business of your own.
You learn at home at your con-
venience, with ‘‘bite-size”
lessons that ease learning and
speed comprehension. Kits
designed to give you practical
bench experience also become
first-class professional instru-
ments you’'ll use in your work.

MAY 1977

25” Diagonal Color TV...
And 4-channel
Quadraphonic Stereo.

As a part of NRI's Master
Course in color TV/Audio serv-
icing, you build a 25" diagonal
solid state color TV with
console cabinet. As you
build it, you perform
stage-by-stage experi-
ments designed to give
you actual bench exper-
ience. And you get a
Quadraphonic system
with 4 speakers. NRI's
instru-
ments are
a cut
above the
average,
| including
a transistor-
ized volt ohm-
meter, triggered
sweep 5’ oscilloscope, CMOS
digital frequency counter and
digital integrated circuit color
TV pattern generator. They're
top professional quality, designed
to give you years of reliable serv-
ice. You can pay hundreds of
dollars more for a similar course
and not get a nickel's worth
extra in training and equipment.

A NRI SCHOOLS
/

",
-

www americanradiohistorv com

Widest Choice of
Courses and Careers.

NRI doesn’t stop with just one
course in TV/Audio servicing.
You can pick from five differ-
ent courses (including an
advanced color course for prac-
ticing technicians) so you can
fit your training to your needs
and your budget. Or, you can
go into Computer Technology,
learning on a real, digital com-
puter you build yourself. Com-
munications with your own 400
channel digitally-synthesized
VHF transceiver. Aircraft or
Marine Electronics. CB, Mobile
Radio, and more.

Free Catalog...
No Salesman Will Call.

Send the postage-paid card for
our free color catalog showing
details on all NRI electronics
courses. Lesson plans, equip-
ment, and career opportunities
are fully described. Check card
for information on G.I. benefits.
No obligation, no salesman will
call. Mail today and see for
yourself why the pros select
NRI two to one!

If card is missing, write,

*Summary of survey results upon request.

McGraw-Hill Continuing Education Center
5 3939 Wisconsin Avenue,

‘.‘n . Washington, D.C. 20016

|
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New Products

Additional information on new products
covered in this section is availaflre from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

PRESIDENT 40-CHANNEL CB TRANSCEIVER
The “Zachary T" 40-channel CB AM base-
station transceiver from President Electronics
features a new automatic speech compres-
sion circuit and a PLL in the frequency syn-
thesizing system. The compressor is de-
signed to provide consistent high-level modu-
lation, while the PLL circuit is said to provide

better on-frequency response than is possi-
ble with a conventional synthesizer. Selectiv-
ity is rated at —65 dB. Controls include vol-
ume, r-f and mike gain, anl (with manual
override) and PA/CB switches. Also on the
front panel is an S/r-f meter. Back-panel
jacks provide for both ac and dc power input,
antenna connection, and hookup of PA and
extemal speakers. The earphone and mike
jacks are up front. The transceiver also fea-
tures a LED numeric channel display.
$249.95.
CRCLE NO. 92 ON FREE (NFORMATION CARD

SANSUI HIGH-POWER STEREO RECEIVER
Sansui's high-power Model 9090DB AM/
stereo FM receiver is rated at 125 watts /
channel (8 ohms) minimum rms at no more
than 0.1% THD. The power amplifier is direct-
coupled throughout, with fully complementary
parallel push-pull OCL circuitry. Twin power
meters provide convenient output power
monitoring. Built in is a Dolby noise reduction
system that can be used for both encoding
and decoding for full flexibility. The tuner sec-
tion features a PLL IC multiplex demodulator

12

that provides improved stereo separation on
FM. FM sensitivity is rated at 9.8 dBf (1.7 uV)
and capture ratio and altermate-channel se-
lectivity are rated at 1.5 and 85 dB, respec-
tively. A front-panel microphone jack, with its
own level control, permits mixing any select-
ed source with the microphone signal for use
in PA systems. $750.
CIRCLE NO. 93 ON FREE INFORMATION CARD

C1BCO CB PERFORMANCE MONITOR

A constant CB performance indicator that
features light-emitting diodes for easy moni-
toring of SWR and transmitter output power is
available from CiBco Division of Southwest
Factories, Inc. The Model CPi Il in-line moni-
tor employs a green LED that indicates trans-

o Lant
[

i o

mission output of 3.5 watts or more. A red
LED comes on when reflected power ex-
ceeds a 1.8:1 SWR. (The red LED doubles as
a speech modulation indicator.) Indications
are produced automatically by pressing the
microphone switch. In case of trouble, the red
LED flashes an immediate warning. Hence,
shorting or theft of the antenna is immediately
evident, preventing damage to the output
transistors in a CB transmitter. The monitor
comes with a PL259 connector for easy in-
stallation between transceiver and antenna.
$19.95. Address: CiBco Div., Southwest Fac-
tories, Inc., 3801 Willow Springs, Oklahoma
City, OK 73112,

MICRO-ACOUSTICS PHONO CARTRIDGE

The Model 282-e stereo phono cartridge from
Micro-Acoustics has a unique design that is
said to enable it to track warped records 25%
better than competitive cartridges. it is also
said to be immune to the effects of cable ca-

pacitance and not to be tonearm sensitive.
The cartridge is fitted with a 0.002 x 0.007
mil elliptical diamond stylus. Frequency re-
sponse is rated at 5 to 20,000 Hz +2 dB,
tracking force range at 0.75 to 1.5 grams,
separation at nominally 25 dB at 1000 Hz (15
dB at 10,000 Hz), and output voltage at 3.5
mV/channel at 5 cm/s peak recorded veloc-
ity. Load requirements are not critical and can

www.americanradiohistorv.com

be anywhere in the range from 10,000 to
100,000 ohms. Similarly, cable capacity is
not critical at 100 to 1500 pF.

CRCLE NO. 94 ON FREE INFORMATION CARD

AMI MICROCOMPUTER KIT

American Microsystems, Inc., is offering its
S$6800 WP in kit form for computer hobbyists.
The top-of-the-line Model EVK 200 kit con-
tains all necessary components for complete
construction, including a preprogrammed
ROM for system monitor and general soft-
ware utilities. Only a power supply and suit-
able 1/O devices are required for operation.
Level-control circuitry, baud-rate generation
(50 to 9600 baud), and adjustability are built
into the basic board. The CPU is the AMI
S$6800 eight-bit chip, with an instruction exe-
cution of 2 us and memory access time of
575 ns. The system provides four available
interrupt vectors and three types of DMA. A
1-MHz clock provides a 100-us and 1-ms tim-
er. Also on-board are the 1/0 interfaces and
an EPROM programmer (EPROM device in-
cluded). $495. (Aiso available fully assem-
bled as Model EVK 300 for $765.)

CIRCLE NO. 95 ON FREE INFORMATION CARD

AVR LOGIC PROBE
The Catch-A-Pulse logic probe from AVR is
compatible with RTL, DTL, TTL, CMOS,
MOS, and with microprocessors using 3.5-V
to 15-V power supplies. Thresholds are auto-
matically programmed for muilti-logic-family
operation. The memory circuit for single or

muiti-pulse detection resets automatically.
LED's indicate high and low levels, open-cir-
cuit logic, and pulses. Designed for carrying
in a shirt poscket, the probe has a protective
cap for the top, and a removable coiled cord.
$24.95.

CIRCLE NO. 96 ON FREE INFORMATION CARD

KOSS ELECTROSTATIC STEREOPHONES

The Model ESP/10 electrostatic stereo head-
phones made by Koss plug into an electro-
static energizer unit that can be operated on
as little as 25 watts of continuous power per
channel. The energizer, which accommo-
dates two sets of headphones, has semi-

POPULAR ELECTRONICS
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Our 6800 computer system repre-
sents the best value available today,

with no sacrifice in performance.

I would like to explain why this is
true. The most basic reason is that
the 6800 is a simpler, more elegant
machine. The 6800 architecture is
memory oriented rather than bus
oriented as are the older 8008, 8080
and Z-80 type processors. This is an
important difference. It results in a
computer that is far easier to program
on the more basic machine language
and assembly language levels. It also
results in a far simpler bus structure.
The 6800 uses the SS-50 bus which
has only half the connections needed
in the old S-100 {(IMSAI/MITS) bus
system. If you don’t think this makes
adifference, take a look at the mother
boards used in both systems—com-
pare them. The SS-50 system has
wide, low impedance 0.1 lines with
good heavy, easily replaced Molex
connectors. The S-100 bus, on the
other hand,has a very fine hair-like
lines that must be small enough to
pass between pins on a 100 contact
edge connector. I'll give you one
guess which is the most reliable and
noise free. As for cost—well any of

R

swlR 6800 hdty
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you who have purchased extra con-
nectorsfor your $-100 machines know
what kind of money this can run
into. The 6800 is supplied with all
mother board connectors. No extras,
or options iike
nectors for the mother board are
needed in our 6800 system.

The 6800 is not beautiful, but “Oh
Boy” is it
black box is strong and it has an
annodized finish. This is the hardest,
toughest finish you can put on alu-
minum. Most others use paint, or
other less expensive finishes. The
6800 does not have a pretty front
panel with lights and multicolor swit-
ches. This is because the lights and
switches are not only expensive, and

memory, or con-

functional. That plain

unnecessary, but also a great big pain
to use. We don’t crank up the 6800;
we use an electric starter—a monitor
ROM called Mikbug. He automatical-
ly does all the loading for you with-
out any time wasting switch flopping.
So in the 6800 system you don't buy
something expensive (the console)
that you will probably want to stop
using as soon as you can get your
hands on a PROM board and a good

That's another thing. Mikbug® is a
standard Motorola part. It is used in
many systems and supported by the
Motorola software library in addition
to our own extensive collection of
programs. It is not an orphan like
many monitor systems that are uni-
que to the manufacturer using them
and which can only run software pro-
vided by that manufacturer. Check
the program articles in Byte, Interface
and Kilobaud. You will find that al-
most all 6800 programs are written
for systems using a Mikbug® monitor.
Guess how useful these are if you
have some off-brand monitor in your
computer.

The 6800 will never win any beauty
prizes. It is like the Model “'T" and
the DC-3 not pretty, but beautiful
in function. It is simple, easy to use
and maintain and does its joh in
the most reliable and economical way
possible. What more could you want?
Mikbug ® s a registered trademark
of Motorola Inc.

Suil¥ 5800

Computer System

with serial interface and 4,096 words
monitor. of memory . . .. ..., ... .. $395.00
o e e

[J Enclosed is $395 for my SwTPC Computer Kit [(] Send Data

] or BAC #

] or MC Ex Date

NAME

ADDRESS -

CITY STATE Z\P

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284

MAY 1977

CIRCLE NO 60 ON FREE INFORMATION CARD
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EICO’s 30 Years Experi_ence
Assures More Electronics Value
For Your Money!

TEST INSTRUMENTS

R % t

RIS
SNEW!

EICO 388 COLOR BAR GENERATOR

Pocket-size. battery operated with LED Indi-
cator. MOS LS| IC provides 9 digitally con
trolled. stable patterns. Crystal controlled

chroma and timing oscillators. Simply con-
nects to TV's VHF antenna terminals.
Wired $89.95

EICO 390 FUNCTION/SWEEP GENERATOR
Outstanding features include: Sine, Square,
Triangle Waveforms; 2 Hz to 200 KHz fre-
guency range. Linear and Log Sweep; Cal
ibrated attenuator, VCO for External Frequency
Control; BNC Front Panel Output.

Wired $169.95

EICO 700 CB FREQUENCY COUNTER
Compact in-line mobile frequency counter for

the serious CB'er/Hobbyist.
matically on transmit. 10 Hz to 30 MHz

Operates auto-
$99.95

EICO LR-3 “LONG RANGER” INLINE
PREAMP

Bring in those distant/weak signals. Boosts
receiver sensitivity up to 20 db. Automatic
transmit/receive switching $29.95

EfCO CM-2 “CHANNEL MONITOR"”
AUTO-SWITCH

Automatically silences car radio when CB call
is received/transmitted $29.95

" EICOCRAFT"IC KITS

EC-5000

SCA
ADAPTOR KiT
ONLY $12.95

Convert your FM radio or receiver to pick up
the official FCC-licensed background music
service (SCA). IC decoder/adaptor permits
hearing uninterrupted. commercial-free music
broadcast by many FM stations (For personal,
non-commercial use only}

IC PROJECT KITS NOW AVAILABLE
FC-5100 ESP Tester S10.95

EC-5200 ‘“‘Decision Maker'* 59.95
EC-5400 Stereo Power Amplifier $10 95
EC-5500 Stereo Pre-Amp $9.95
EC-5600 Electronic Lock $11.95
E£C-5700 Universal Power Amp $8 95

BW-300 ALPHA BRAINWAVE MONITOR

Lowest cost. battery operated. professional
Biofeedback System. IC Circuit design fea-
tures an active filter and 5-microvolt sensi-
tivity. Complete with stethescopic earphone.
electrode headband and instructions.

Kit $34.95 Wired $59.95

885 “TUNEMASTER” ENGINE ANALYZER

Automatic all-in-one test bench for all 6 or 12
volt ignitions—conventional or transistorized.
Giant 6” meter with 6 color coded scales. Com-
plete with tune-up and trouble-shooting manual
Wired $59.95

 BURGLAR/FIRE ALARMS

S
A . “;”

-

T et i
2% B

$S-500 BURGLAR/FIRE ALARM SYSTEM
Professional Secunity System designed for easy
do-it-yourself installation. Features EICO FC
100 Control Center with AC/DC automatic
transfer to battery operation. Complete system
includes Installation Handbook Add additional
sensors, bells, to suit your own needs. $159.95
SD-75 BATTERY OPERATED FIRE/SMOKE
ALARM

lonization-type detector gives earlicst possible
fire warning. Mounts directly to ceiling with 2
screws. '‘Beeps'' when battery needs replace-

ment. U.l. listed $39.95

CIRCLE NO. 19 ON FREE INFORMATION CARD

" FREE EICO CATALOG |

The more you know about electronics, the
more you'll appreciate EICO. Every EICO prod
uct is designed to provide you with the most
pleasure and quality performance for your
money The fact that more than 3 million EICO
products are in use attests to their quality
and performance.

“BUILD-IT-YOURSELF"” and save up to 50%
with our famous electronic kits

For the latest EICO Catalog and name of near
est EICO Distributor, check reader service
card or send 50¢ for fast first class mail service.

EIC0O-283 Maita Street, Brooklyn, N.Y. 11207

Leadership in creative
electronics since 1945

HOBBY/AUTOMOTIVE |

www americanradiohistorv com

peak-indicating level meters and features an
automatic overload device that protects
against excessive audio input levels. The
LED indicator glows when the protection cir-
cuit is activated and shuts off the energizer.
Once the protection circuit is activated, it
keeps the energizer shut off for 3 to 4 sec-
onds after the excessive level drops to a safe
value. $300.

CIRCLE NO. 97 ON FREE INFORMATION CARD

MAYCOM CB MOBILE ANTENNAS IN COLOR

Riotous Red, Lity White, Big Blue, Sand Tan,
Cat Black, Down Brown, Grimly Gray, Ma-
chine Green, and Yellin’ Yellow are the colors
of a new line of CB “Colorwhip” mobile an-
tennas from MayCom. The antennas and
mounts can be purchased in matching or
mixed colors to complement or coordinate
with the vehicles on which they are installed.
The patented fiberglass whips come in 4’
and 6’ (1.2 and 1.8 m) lengths with top-load-
ed, helically wound radiators, plastic
sheaths, and chrome-plated brass ferrules.
Prices are $10.25 and $11.25, respectively.
No-drilling Model GW-7 trunk mounts are
also available in color for $13.45.
CIRCLE NO 98 ON FREE INFORMATION CARD

HEATH HIGH-BAND SCANNING RECEIVER
The Model GR-1131 high-band scanner from
the Heath Company monitors any combina-
tion of eight channels in the “emergency-ser-
vices” public-safety band between 146 and
174 MHz, including those from the U.S.

&8 & = # 3 s . 3 o
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Weather Service. The receiver scans each
channel, stopping at any that is active, and
resumes scanning after the transmission. A
priority channel feature checks the channel in
which the user is most interested every four
seconds and automatically switches to it if
there is activity there. Features include chan-
nel lockout buttons, lighted channel indica-
tors, automatic/manual channel selection,
and a four-pole crystal filter for good selectiv-
ity. For crowded areas, an optional eight-pole
filter is available. Also featured are a built-in
telescoping antenna and provision for an ex-
ternal antenna. Ac or 12-volt dc operation.
$89.95.
CIRCLE 'NO. 90 ON FREE INFORMATION CARD

AMP HAND WIRE STRIPPER
AMP Special Industries Hand Wire Stripper
employs front-feed stripping action to make
short wires easy to strip. A built-in sensor

PDPULAR ELECTRONICS
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THE TERMINAL YOU ASKED FOR

CT-64

* 16 LINES — 64 or 32 CHARACTERS PER LINE

* SCROLLING ON EITHER OF TWO PAGES OF DISPLAY

* 128 CHARACTER ASCII SET — UPPER AND lower CASE LETTERS
* PRINTS CONTROL CHARACTERS IF DESIRED

* FULL 32 CHARACTER CONTROL DECODING

* FULL 8 BIT MEMORY

* 110/220 Volt 50-60 Hz POWER SUPPLY

* COMPLETELY INDEPENDENT DESIGN—Usable with any 8 bit ASCil computer
or with modem for time share applications.

* MOLDED PLASTIC COVER — MATCHING MONITOR AVAILABLE

Now you can buy it. The terminal that has all
the features that people have been asking us to
include. The CT-64 has all the functions that
you could want in a terminal and they may be
operated by either switches, or through a
software program.

All cursor movements, home-up and erase,
erase to end of line, erase to end of frame,
read on, read off, cursor on, cursor off, screen
reversal, scroll, no scroll, solid cursor, blinking
cursor, page selection and a beeper to warn you
of end of page; all are provided for your use in
the CT-64.

You may also switch from upper case only
teletype style operation to upper-lower case
typewriter style operation. You can reverse the
field on individual words to highlight them, or
you can reverse the whole screen.

CT-64 is complete with keyboard, power sup-
ply serial interface and case. A matching 9
inch monitor with coordinated covers is also
available to make a complete system.

Swirt

219 W. Rhapsody

San Antonio, Texas 78216

CT-64 Terminal Kit $325.00
MM-1 Monitor (assembled) $175.00
You are right, it's just what | have been asking for.
[] Enclose is $325.00 for the CT-64
[J Send the MM-1 monitor too. [] Send Data
[JorBAC #.
[Jor MC Ex Date
NAME
ADDRESS
CITY STATE Z1P

Southwest Technical Products Corp.
219 W. Rhapsody, San Antonio, Texas 78216

MAY 1977

CIRCLE NO 61 ON FREE INFORMATION CARD
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PIONEER AM/STEREO FM TUNER

Pioneer's Model TX-95001l AM/stereo FM
‘ tuner has an automatic pilot-signal canceller
{ that minimizes 19-kHz leakage into the audio

i

measures the wire and adjusts the tool for op-
timum stripping action with minimum hand
pressure. The tool is molded of lightweight
plastic. Wire and cable up to #12 AWG solid or
stranded can be cut and stripped by the tool.
Paired wires can be stripped simultaneously.
$33. Address: AMP Special Industries, Valley
Forge, PA 19482.

KEYBOARD VIDEO INTERFACE

The Merlin keyboard video interface, from Mi-
niTerm Associates, provides ASCIl charac-
ters (20 lines of 40 characters), high-resolu-
tion graphics, and optional monitor and editor
functions. The two boards include a DMA
controller that permits displaying any part of
the computer memory. Also, since the dis-
play's starting address is software-controlled,
the memory segment displayed can be
changed with every screen refresh. Dense
graphics will display 2k words of memory as
160H by 100V dots; sparse graphics displays

1k as 80H by 100V. Versions of Merlin for Al-
tair, Imsai, Southwest 6800 and Digital Group
computers are available at $249.00 kit plus
$34.95 for an optional on-board 2k ROM for
the monitor and editor functions.

CIRCLE NO. 99 ON FREE INFORMATION CARD

POLYTRON OP AMP DESIGNER TESTER

Designed to help both the beginner and ex-
perienced user to experiment with and test
circuits containing one or two op amps, the
“Dual Op Amp Designer Tester” from Poly-
tron Devices doesn’t require any soldering.
Components other than op amps can be
plugged in. Features include solderless tie
points. two 10k potentiometers, four pairs of
binding posts, four IC sockets. Model 202
with +15-V, 100-mA dc regulated power sup-
ply is $55; Model 201, using 9-V batteries, is
$33. Address: Polytron Devices, Inc., Box
398, Paterson, NJ 07524.

section. Featuring both narrow- and wide-
band operation, it also has a SAW (surface
acoustic wave) filter that minimizes adjacent-
channel interference. A switch permits using
the amplifier/speaker system, minus oscillo-
scope, to detect multipath reflections as the
FM antenna is adjusted. The altemate posi-
tion of this switch generates a 440-Hz signal
every 1.6 seconds (equivalent to 50% FM
modulation) for checking the level on a tape
deck before recording off the air. Specifica-
tions include: 8.8 dBf (1.5-uV) sensitivity in
mono; 13.2 dBf (2.5 uV) in mono and 36.1
dBf (35 uV) in stereo 50-dB quieting sensitiv-
ity; 77 to 82 dB S/N at 65 dBf; 20 to 15,000
Hz +0.2/-05 dB stereo frequency re-
sponse; and 0.05% to 0.07% distortion in
mono at 1000 Hz. $400.
CIRCLE NO. 100 ON FREE INFORMATION CARD

Aimmand 40-channel CB..

16

From the people who bring
you Marantz —the world’s
finest stereo systems —
comes the Aircommand
CB-640—the finest in
40-channel CB. With
| Aircommand you get
over 25 years experi-
ence in outstanding
2-way communications
products.
Full 6 Watts of audio
i power. Provides plenty
' of punch so your speaker
cuts through freeway noise.
Dual-conversion super-
heterodyne receiver with
dual-cascaded ceramic
filters. Together, both fea-
tures provide the most com-
plete rejection of unwanted
signals, assuring you unsur-
passed selectivity and
sensitivity.

4 big Watts of RF power. Aircommand delivers the maxi-
mum power legally allowable to let you belt out the big sound.
100% modulation capability. Even when you talk softly
into the mike, your message cuts through loud and clear,
thanks to one of the most advanced mike preamp and
compressor designs in CB today. With Aircommand, you
don't have to spend an extra $30 to $40 on a “power mike”
You can't buy better modulation than Aircommand.
Specially tailored frequency response.

LED 40-channel selection display. Easy-to-read, night or day.
8-LED (light emitting diode) meter display. Provides

an easy-to-read display of SWR (standing wave ratio),
modulation, and incoming or outgoing signal strength—
instantly, accurately.

Special emergency Channel 9 scan with exclusive
Aircommand “beep” alert. No matter what channel you're
on, a special Aircommand CB-640 circuit continuously

and silently monitors Emergency Channel 9. When some-
one starts transmitting on Channel 9, a unique “beep”
alerts you, so you can tune yourself in and give assistance.
Public address capability. The versatile Aircommand
CB-640 public address package lets you (1.) Talk into the
CB mike and out an exterior public address speaker.
(2.) Attach a tape recorder to the auxiliary jack on the
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New Literature

VOLTAGE-SURGE SUPPRESSOR
CROSS-REFERENCE

A new cross-reference application note,
AN504A, for voltage-surge suppressors to
protect power semiconductors is available.
Over 175 General Electric parts numbers are
listed, along with the International Rectifier
replacements that are exact mechanical du-
plicates, including the same power-handling
capability. Address: Semiconductor Division,
International Rectifier, 233 Kansas St., El Se-
gundo, Calif. 90245.

SEMICONDUCTOR TEST INSTRUMENTS

A 6-page brochure from B&K Precision de-
scribes the company's complete line of dis-
crete semiconductor test instruments. Prod-
ucts featured include the Model 530 semicon-
ductor tester with unity-gain frequency mea-
surement up to 1500 MHz. Technical specifi-
cations provide data on in-circuit and out-of-

circuit tests, applied test currents, indicator,
calibration and limiting in-circuit shunt values.
Applications for each model are also dis-
cussed. Address: B&K Precision, 6460 W.
Cortland Ave., Chicago, IL 60635.

GUIDE TO SOLDERING ALUMINUM

A 6-page brochure from Multicore Solders
provides information on soldering aluminum.
Performance information including a table on
the solderability of various wrought and cast
aluminum alloys is presented with application
and technical data, joint recommendations
and soldering techniques. Technical specifi-
cations and performance of the company’s
Alu-Sol 45D are also discussed. Address:
Multicore Solders, Westbury, NY 11590.

CB ANTENNA CATALOG

A new catalog SP-4 from Antenna Incorporat-
ed describes its line of Citizens Band anten-
nas and accessories. Specifications are pro-
vided for each base and mobile antenna with
similar styles listed together for easy refer-
ence. Replacement parts and accessories
are also included. The catalog, Form SP-4, is
available from Antenna incorporated distribu-
tors.

VOLTAGE DROP MEASUREMENTS

“Forward Voltage Drop Measurements” is
the title of Tech Tips 4-6 from Westinghouse.
The 3-page article, written to assist in making
accurate measurements on power diodes

and thyristors that can be used as a quality
control check or matching criteria for operat-
ing devices in parallel, utilizes a simplified
diagram of a test circuit and explains ways to
avoid inaccurate measurements caused by
pulse widths, duty cycles, peak currents,
mounting and measurement techniques. Ad-
dress: Semiconductor Division, Westing-
house Electric Corp., Youngwood, PA 15697.

EXACT REPLACEMENT GUIDES

Thordarson Meissner, Inc. offers two new
cross-reference replacement guides for CB
radios and TV sets. “TV Replacement Parts
Guide” Form TVPG 9 and “CB Replacement
Parts Guide” Form CBRG 2 include 127 new
exact electronic replacement products re-
cently made available by the company.
Guides are available from Thordarson dis-
tributors.

WIRE-WRAPPING AND TOOL CATALOG

Catalog 36G is the new 58-page catalog from
O.K. Machine and Tool Corp. which de-
scribes its line of Wire-Wrapping tcols and
machines. Additions to the line, inciuding cir-
cuit boards, closures and instrument cases,
are described; an illustrated section explains
the technology of Wire-Wrapping. Address:
0.K. Machine and Tool Corp., 3455 Conner
St., Bronx, NY 10475,

«..You never heard it so good!!!

CB-640 rear panel, and boom your tape out through the
same external speaker. (3.) Mix your voice from the

CB microphone with the program material on the tape
recorder. Both voice and tape sound at the same time
through the external speaker. (4.) Beam your received

signal through the external speaker.

Built-in standing wave ratio circuitry. Measures the effi-
ciency of the antenna system for optimum performance.

Other outstanding features include: Delta fine tuning
control, digital synthesizer with phase-locked loop,

automatic noise limiting switch, noise blanking switch,
squelch control, RF gain control.

Also available: Aircommand CB-140; Aircommand
CB-340. All 3 units bring you state-of-art design, flawless
craftsmanship and day-in, day-out reliability. Try them cut
now at your Superscope Aircommand dealer.

~LAUICONNIIINL » e

1977 Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311 Prices and models subject to change without notice
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Stereo Scene

THE DECONTAMINATION SQUAD

OR THE PAST few months (when-

ever I've remembered to), I've been
asking people how they care for their
phonograph records. Their replies have
been highly individualistic. On the one
hand we have the manic camp, system-
ized to the point where they feel vaguely
uncomfortable listening to a record that
has not been put through an elaborate
cleaning ritual, whether they can hear
any noise or not. (I number myself
among this group.) At the other extreme
are those joyous devil-may-cares who
may blow on a disc several times (quite
ineffectually, no doubt) as they carry itto
the turntable, but otherwise hardly give
the matter a thought.

In my circle, almost everyone who
takes records seriously owns some sort
of cleaning appliance for them. Velvet-
or plush-covered pads and specially de-
signed brushes are common (choice of
pad or brush seems to depend on intui-

By Ralph Hodges

tive “feel” for the cleaning process), as
are Dust Bugs and similar devices.
These may or may not be used reli-
giously. | have seen some Dust Bugs so
begrimed that their use would probably
be a hazard rather than a help to the
condition of any decent record, so the
benign-neglect approach is not always
inappropriate.

Ask the Experts. Why, after all these
years, is record hygiene still a matter of
guesswork rather than science? The
question would be a fascinating one if its
answer weren't so obvious. Ask the pho-
no-cartridge manufacturers, whose in-
terest in properly maintained records is
readily apparent: “You know, we've al-
ways been meaning to look into that. We
use the Whatchamacallit, or at least
there's one at every testing station, and
it seems to do okay. But then again, in
the absence of a suitable control sam-

www americanradiohistorv com

ple . . .” Ask the record companies:
“All our records are clean and defect-
free when they leave the plant, and with
reasonable care . . ." In other words,
no one—or at least no one who doesn't
intend to manufacture a record-cleaning
device of his own—has the time to un-
dertake the research necessary. And no
wonder, because when you think about
it, such a research project turns out to be
fairly formidable.

A few hardy types, including some of
my eminent colleagues in the press,
have made yeomanly attempts to settle
the issue in the laboratory. Their tests
have generally taken two forms. The first
is to play the dirty record, count (some-
how) the number and severity of the
ticks and pops presumably caused by
dirt, then clean the record with the de-
vice under test, and play it again to note
the improvement, if any. The trouble
here is that the very process of playing a
record alters its noise content. Accord-
ing to theory, certain dust particles will
become embedded in the vinylite mate-
rial by the styius pressure—embedded
too firmly for removal by any practical
cleaning device. Hence the cleaning de-
vice under test faces the handicap of
working with a record that has already
been damaged by being played when
dirty. But then, if you go on to play the
record several more times, the severity
of the “tick” caused by the embedded
particle may abate considerably, as re-
peated passages of the stylus smooth
the blight on the groove wall. Play the
record with a different stylus and the
“tick” may disappear altogether, be-
cause the stylus rides lower or higher in
the groove.

Testing approach number two in-
volves the visual inspection of the dirty
and cleaned record with a high-magnifi-
cation device such as a scanning elec-
tron microscope. Here the problem is
that on one hand, you can't be sure that
what you do see will cause noise. (Cer-
tain particles will be nudged aside or
missed by the stylus) On the other
hand, what you can't see may cause
noise. (An invisible residue of the clean-
ing agent may gum the stylus and/or
raise the base noise level.) Aiso, there is
the considerable drawback of the time
involved in examining the whole rec-
ord-—or even a significant portion of it—
with high magnification. And time is criti-
cal, because with each passing moment
the record acquires a little bit of new
dust.

Common to both tests are such quan-
daries as how do you manage to use the
cleaning device consistently (most of

POPULAR ELECTRONICS
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MAGAZINES AT DISCOUNT!
You SAVE up to 50%

h ) Here's your chance for a real bargain bonanza on your favorite
magazines. Select as many as five of these titles at the low in-
troductory rates shown below—up to 50% off. Use attached
card to order or write to: MAGAZINES AT DISCOUNT, A
Division of Ziff-Davis Publishing Co., P.O. Box 2703,
Boulder, Colorado 80322.

APARTMENT LIFE (21) You pay only $7.97
Reg. Rate: 24 Issues for $14.97

BOATING (01) You pay only $6.00

Reg. Rate: 12 Issues for $10.00

CAR & DRIVER (02) You pay only $3.99

Reg. Rate: 12 Issues for $7.98

CYCLE (03) You pay only $3.99

Reg. Rate: 12 Issues for $7.98

FLYING (04) You pay only $7.99

Reg. Rate: 12 Issues for $12.00

HANDY ANDY (57) You pay only $5.88

Reg. Rate: 10 Issues for $7.95

PLAYBOY (34) You pay only $12.00
Newsstand Rate: 12 Issues for $19.00
POPULAR ELECTRONICS (06) You pay only $6.99
Reg. Rate: 12 Issues for $9.98

POPULAR PHOTOGRAPHY (07) You pay only $4.99
Reg. Rate: 12 Issues for $9.98

POPULAR SCIENCE (35) You pay only $4.50
Newsstand Rate: 12 Issues for $9.00
PSYCHOLOGY TODAY (08) You pay only $7.00
Reg. Rate: 12 Issues for $12.00

SPORTS ILLUSTRATED (38)

You pay only $9.75 for 25 Issues

Newsstand Rate: 25 Issues for $25.00

Basic annual rate: 52 Issues for $20.00
STEREO REVIEW (11) You pay only $3.99
Reg. Rate: 12 Issues for $7.98

TENNIS (39) You pay only $4.75

Reg. Rate: 12 Issues for $9.50

TIME (40) You pay only $12.50

Newsstand Rate: 25 Issues for $25.00

TV GUIDE (41) You pay only $8.35

Lowest Available Sub. Rate for 32 Issues
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them are hand operated), and how do
you establish an adequate control sam-
ple of the record. It has been shown re-
peatedly that “identical” pressings of the
same record are far from identical to the
stylus and the record-playing environ-
ment. According to one theory, the viny-
lite material of a record takes on a mole-
cular “set” when it is molded, so that the
entire disc—or certain random sections
of it—acquires a permanent static
charge. If the charge distribution varies
from pressing to pressing (as it logically
should), you have no hope of getting
identical pressings.

The Mechanism of Dirty Discs.
The laboratory is revealing but not al-
ways authoritative about the record-
cleaning question. The reported experi-
ences of long-time record users are val-
uable but difficult to verify. At this point
we need a working hypothesis of how
records get dirty so that we can consider
.what ought to be done to getthem clean
again. Surprisingly, there is no universal
consensus on the “mechanism” of dirty
discs, but here is the theory to which |
generally subscribe.

First, there are airborne particles.
These settle on the record as they settle
on everything, and remain there unless
disturbed. Perhaps they are attracted
and held in place by some “net” static
charge molded into the record. Then
there is grosser debris, from the jacket
liner or the turntable mat. This is highly
visible and hence disturbing, but most of
it is too big to penetrate the record
grooves and thus is probably harmless.
However, its persistent presence sug-
gests that smaller, invisible bits lie within
the grooves themselves.

Next comes the record-playing proc-
ess, which nicely parallels the workings
of a Van de Graaff generator. The inti-
mate contact of stylus and groove (much
more intimate with the superior tracing
and tracking of today's cartridges) builds
up some surface voltages on the disc
that are probably quite impressive.
These are local charges, but they appar-
ently cooperate with any net charges
present in various ways. With your rec-
ord cleaner you can drag a dust particle
some inches away from its location on
the record surface, only to have it break
free and skip back to its precise point of
origin.

When the record becomes surface-
charged it acts on dust, certain colloids,
and anything else available just as an
electrophorous acts on a pith ball. The
charges give rise to three noise-produc-
ing mechanisms. First, they hold dust
22

motes in place where they can be
played by the stylus and pounded into
the vinyl. No casual puff of breath or
swipe of record cleaner will effectively
dislodge them. Second, they create
noises—sometimes  quite  alarming
ones—in themselves, by freely dis-
charging through the phono cartridge.
Cartridges and arms differ in their sus-
ceptibility to this, but in a dark room you
can often see sparks generated as a
record is played, accompanied by loud
“bam” sounds through the speakers. In
milder cases the static discharges are
virtually indistinguishable from noise
created by dust contamination.

Third, the colloids attracted by the
charges often build up to form a tar-like
coating on the grooves that interferes
with tracing and ultimately gums up pho-
no styli. The irreplaceable Percy Wilson
studied the atmosphere’'s content of
such substances and their effects on
discs. Ponder his results for a few min-
utes and you'll begin to sense the onset
of black-lung disease.

On to the Bizarre. More recently,
Bruce Maier of Discwasher has docu-
mented the effects of fingerprints (al-
ways to be avoided) on records, and
also raised the subject of certain fungi
that subsist on vinylite and that are actu-
ally encouraged by the use of some rec-
ord-cleaning solutions. | was not at all
impressed by Dr. Maier's ideas until,
several years ago, | visited Singapore,
one of the brisker hi-fi markets of today
and, being a mere ninety miles from the
equator, a miasma of heat and humidity.
There, in the home of a prominent audi-
ophile, | saw my first—heaven help
us!—green record. According to my
host, the algae-like growth forms within
a few days. He takes his records to the
washroom and uses soap and water to
combat it. (I noted few other green re-
cords in Singapore, so perhaps he was
doing something Dr. Maier wouldn't
have approved of.)

Getting wet. Many record listeners
(Singaporeans excepted) endorse a
high-humidity environment as being
ideal for the static problem. They place
open jars of water beneath their turnta-
bles’ closed dust covers, or spend a for-
tune on a large and quiet humidifier. |
advise against this. My first reason
(another will be discussed later on) is
obvious: rust! Back when | could man-
age long vacations, | summered in a lit-
tle cottage not twenty-five feet from a
quiet seaside harbor. Hardly two years
had passed before my tonearm (a cring-
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ingly expensive model) began to show
characteristic brown stain creeping out
of its pivot housing. Most of the arm was
aluminum, stainless steel, and/or
chrome plated. Unfortunately, the pivot
bearings weren’t (and few are, for excel-
lent reasons).

Some record-cleaning devices delib-
erately apply a moisture slick on the rec-
ord surface and let the stylus plow
through that. If there's anything wrong
with these appliances (aside from the
above) it's hard to detect. In the opinion
of some, the stylus cantilever acts as a
wick to draw fluid up toward the car-
tridge. I've never heard anyone com-
plain about this, however. Perhaps
what's most suspicious is that the “wet
cleaners” tend to remove all noise, in-
cluding that which is molded into the rec-
ord as groove imperfections. This effect
has been ascribed to surface tension,
viscosity, and the fact that sound wave-
lengths are different in water than in air.
Or perhaps it's simply a function of the
fluid's lubrication. No one seems to
know for sure, but a significant number
of audiophiles—particularly those with
overbright systems—seem to swear by
wet playing.

The Author’s Approach. | suspect-
ed you were interested in my own re-
cord-cleaning techniques, and | thought
you'd never ask. With the record rotating
on the turntable, | begin with an anti-
static device such as the Discwasher
“Zerostat” pistol, which produces clouds
of positive and negative ions when the
trigger is squeezed or released. This
treatment is simply to release the debris
particles being held by static charges,
which then can be scooped up by a velv-
et or plush cleaning pad. (Some claim
that such a pad won’t scoop unless its
bristles are slanted, but my experience
suggests that a curvature in the contour
of the cleaner accomplishes the same
thing as a slanted pile). A little moisture
will help the dust particles adhere to the
bristles, and | am indebted to a reader
for pointing out that open-mouthed
breathing on a record will lightly fog it
with condensed pure water vapor. So |
breathe on the record as | brush.

As the record plays | use a device
similar to a Dust Bug, but with a differ-
ence. Some years ago, at the height of a
very humid summer (remember the ob-
jections raised to humidity earlier), |
came up against an unaccountable,
steady “thththth” sound on a record |
knew was intrinsically good and well
cared for. What?! Could it be static, en-
couraged by the high humidity to dis-
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lT’S WHAT YO(.I GET

WHEN YOU RUN WITH NUMBER 1.

or 1977, Midland gives you
he power to communicate. To
NN cach out beyond your personal
horizon.

In an entire new generaticn
of Midland 40-channel CB
radios, spearheaded by the
remarkable Midland 838.
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The 838 features switchable
automatic noise limiter, noise
blanker and audio filter. Plus an
automatic channel advance and

volume control right on the mike,

and a big, bright L.E.D. digital
channel indicator.

But the 838 is only one of
Midland’s '77 CB line, whick
includes eighteen very
comfortably priced base-
station, mobile and portablz
40-channel models.

All backed by Midland’s
15 years of CB experience,
Midland’s warranty and

convenient service centers,
coast to coast.

No wonder we sold over 2
million Midland CB’s last year,
making us the world’s number 1
CB brand.

Midland Power. It's what
you want from a CB. If’s what
you get when you run with
number 1.

MibLanD ce

A membéT of the Beneficial Corporatisn Family,

Shop fb;éF ese dct ve-living products from Midland International: Medallion Car- Sound Prd’chts .
W
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THE STORM ALARM.

IT WARNS YOU ABOUT STORMS THE WAY
..ASMOKE ALARM WARNS YOU ABOUT FIRES.
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[t sounds an alarm. A built-in alarm that’s set off any time —
,)) night or day —when severe weather threatens.
The alarm 1s triggered by a signal from your local National
_ Weather Service transmitter. After it sounds, a report on the
«#: . danger and survival instructions come on.
+ %% When conditions are normal, the Storm Alarm picks
24 up the weather station’s continuous, up-to-the-minute
WET forecasts.
Unlike ordinary weather radios, which the user must
=1 monitor, the Storm Alarm continually monitors itself. The
1 alarm sounds full blast whether or not you have the volume
&% turned up and are listening. You're warned even when
%‘}ﬁ " s sleeping Crystal-controlled and switch-selectable.
o ABECCEN Superior reception from
as far out as 40-50 miles. Works on AC. r‘_.-. '
Built-in back-up battery feature. 25" o
telescoping antenna. 214" speaker. Unit
only 3" x 5" x 1l
With all these features, it's no
wonder a leading electronics maga-
zine called the Storm Alarm a
“sensttive weather receiver and,
Sor a relatively low price, an
excellent disaster alarm.”
Get the Storm Alarm. It's a
foul and fair weather friend.

[STORMALARM

637 So. Dearbom, Chicago. 11. 60605

: (qty.d Storm Akarm
units at 337 50 each tincludes shipping

Please send

and handling). Enclosed is

O Check enclosed CIBank Americard
..... [ Master Charge  CAmerican Express

(Master Charge Rank No.__ )
Card No.

Expiration Date

Name

Addres

City

State Zip

_ Sigmnature

* |
a7y rratert™, Chicaga, 1. 6060: L PES

Mllinois residents add 5% sales tax. Alaska, Hawan, Puerta Rico residents add 52,50 per unit for special
shipping and handling. Not available in Canada.
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charge through the cartridge in a rather
relaxed fashion? Within ten minutes |
had acquired one of the record-tracking/
cleaning devices that has conductive
bristles intended to be grounded at the
tonearm or preamp input. To my fasci-
nation, | found that the annoying sound
disappeared within a few moments of
my lowering the bristles to the record
surface, and reappeared a few moments
after | had raised them. Needless to say,
I held onto this contraption, and it has
been doing a fine job ever since. This is
my idea of how to clean records; | wel-
come comments.

As long as this article has been, it has
left out some pertinent points: the how
and whys of stylus cleaning; the efficacy
of the new friction-reducing record
sprays; the “dust-bug” brushes that
come attached to cartridges; the reason
some records seem to be more static-
prone than others; and the ways in
which cartridge/tonearm choice and
alignment can effect the annoyance fac-
tor of record noise (they can, apparent-
ly). I don’t have firm responses to any of
these (implied) questions, but | do have
opinions, which will be forthcoming later
on. In the meantime, let me give you
several warnings:

(1) Don't rashly buy a record cleaner
meant to be used while the record is
playing if your turntable has limited
torque, as many belt-drive units do.
Dust-Bug-type devices are usually okay,
but the ones that span an entire LP radi-
us or which are driven off the turntable it-
self may make it impossible for your rec-
ord player to get up to speed.

(2) Don't use the turntable’s dust cov-
er as a record cleaner. Laboratory tests
have shown pretty conclusively that
many dust covers provide an excellent
path for acoustic feedback. Keep the
cover removed or at least raised when
you play a record. It is meant only to
keep the turntable clean when itis notin
use, and | don't know of any responsible
turntable manufacturer who claims that
itis otherwise.

(3) Experiment with anything meant to
be applied to a record cautiously. All sol-
vents and even distilled water are sus-
pect with many, although they are be-
loved by some. When you feel you must
evaluate a record-treating substance,
dose one half (180 degrees) of a good
record with the stuff and leave the other
half untreated. At 33 1/3 rpm you should
be able to detect the transition from the
one side to the other (at 45 rpm things
may happen too fast). And be prepared
to buy a new record just in case your ex-
periment doesn’t work. o

POPULAR ELECTRONICS


www.americanradiohistory.com

- > L -
~ , S
‘-' -~ 3 Y e :._ _I“ 2h .
"'_"t"'. Ty g > .'_“:* \t: ey
—la - iR AR L R Y
— -~ o e ;_‘ - Y -
=" e VT L
% 1 . 20 b -
~ 5 -
Available at C3 dgalers everywhere VAR e
‘ .

®
ACOUSTIC FIBE

3SOUND SYSTENS, INC,
7999 KNUE RDAD'SUITE 116 INDIAl\TZ.POLIS INDIANA 46250 ‘7) 842-0620

Canadian Distributor Muntz Canada L td. 1149 Pioneer Road Burlington Ontario, Canada (416} 639-5373
All AFSO/KRIKET® speakers are manufactured in the U.S.A. using American materials and craftsmar™:

Copyngh-t Acoustic Fiber Sound Systems, Inc.

BRcanradiohistorv.com

15Xy

$ beak?; are our only
They have to h¢
%:Qes“lgﬁe‘d with security and supeﬂo: ‘Sound |

~ ¥ ‘mind, the AFS: / KRIKET KAMEL KC-3085 himp:
" Lmdunt external speake- rests snugly on the trangmis-

. gien hump while driving. CB dials are readily visitle.
eC scCeiver mounts dn speaker base forming single

=~ . " ]
Y it. No instaliation greolemms. For maximum secarity.

unplug antenna and power |
trunk. No screws to Lnscre
rattles while driving. Scid}
“WORKING WALL " 3nclasure ol
fiberboard deadens statC and channel noise. ®
voice distortion.
AFS makes having an expensive CB rig in your.c ar
truck safe and worthwhde. Isn't it about time som

s, lift unit and place in
_hassle. No anncying



www.americanradiohistory.com

HIRSCH/HOUCK LABORATORIES

HOW HEADPHONES ARE TESTED

ANY PEOPLE are aware, at least in general

terms, of some of the effects that room reflec-
tions and resonances have on the perceived frequen-
cy response of a loudspeaker. For example, the bass
response varies widely as one moves about the room,
usually being strongest at an opposite wall or corner
or close to the woofer, and weakest in the center of
the room. High frequencies, on the other hand, are
progressively absorbed by room furnishings as one
moves away from the speaker. High-frequency level
can also change greatly at different angles between
the listener and the speaker.

There are ways to circumvent these problems, and
even put them to good use, when measuring loud-
speaker performance. Most designers, though,
choose to test a speaker in an anechoic chamber (a
room whose interior surfaces absorb essentially all
sound impinging on them, and reflect little or noth-
ing to a microphone placed in the chamber). In this
way, the characteristics of the speaker can be deter-
mined, free from interaction with its surroundings.

In the case of headphones, the audible results are
closely related to the dimensions of the wearer’s ear
cavity, and the manner in which the earpieces fit the
pinna or external ear. These are analogous to the rela-
tionship of the room to the loudspeaker. Although
anechoic measurements might be possible with head-
phones, they would be of little practical value since
the ear affects the frequency response through the en-
tire audio range.

It is possible to measure headphone response di-
rectly on a human head by means of probe micro-
phones inserted into the ear cavity. This is valuable
for psychoacoustic and physiological studies, but
clearly is of no use to someone wishing to evaluate a
headphone. It would be convenient to have a ‘“‘stand-
ard ear,” on which any phone could be checked.
Even if such an ear were not identical to any specific
human ear, it would provide a test bed on which to
make comparative headphone measurements.

There are standard artifical ears—several different
types, in fact. Some have been shaped to correspond
roughly to the external human ear, but others merely
present a flat surface to the headphone’s ear cushion,
with a cavity drilled in the center to expose the end of
a calibrated capacitor microphone that simulates the
eardrum. This is the basic configuration of the ANSI
standard headphone coupler, which we use in slight-
ly modified form for our headphone tests.

26

The original purpose of the standard coupler was
to measure headphone response in the speech fre-
quency range (300 to 5000 Hz). It was recognized that
resonances in the coupler cavity would produce se-
vere response changes at higher frequencies. The
standard coupler has a 6-cc cavity, simulating the
volume of a typical ear. The shape of this cavity is
subject to slight modification to suit the particular
type of headphone being tested.

Experiments made by Koss Electronics indicated
that a good correlation between measured frequency
response and the subjective headphone response
would be achieved with a slight modification of the
shape of the coupler cavity (keeping its volume at the
standard 6 cc). The Koss coupler, which we use for
our tests, conforms to the 1949 ANSI standard, except
for the details of the cavity shape. It is a flat plate cou-
pler into which our test microphone fits snugly.
When the headphones are mounted on the coupler
stand, the normal tension of the headband provides
sealing around the ear cushion of the measured ear-
piece, equivalent to what would exist with normal
wearing.

Although the Koss coupler makes it possible to
measure headphone frequency response through the
full audible range, it has a few intrinsic high-frequen-
cy resonances that make measurements less reliable
above 10,000 Hz. Our coupler has been calibrated by
Koss, with the aid of a calibrated set of its ESP-9 elec-
trostatic phones. This enables us to check the perfor-
mance of the test set-up and also provides an absolute
calibration of sound pressure level (SPL), since the
output of the ESP-9 phones is known at a particular
frequency and drive level.

To measure the frequency response of a head-
phone, it is placed on the coupler and driven from an
amplifier whose input is derived from our General
Radio frequency-response plotter. The microphone
output goes directly to the graphic level recorder in-
put, and the chart reads out directly in dB on the SPL
scale (referred to 0.0002 dyne/cm?). The voltage
across the phone is set to a value recommended by
the manufacturer (usually in the range of 1 to 3 volts)
and a swept response measurement is made using a
fast chart speed (25 inches per minute) and moderate
pen damping (pen speed, 3 inches per second) to
smooth out small variations caused by the coupler.

Distortion is measured at 1000 Hz as a function of
applied voltage. The microphone output goes direct-

POPULAR ELECTRONICS
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Same guys rely on their 2-way radios more than others.

Fighting a fire takes tough men. And
tough equipment. Equipment like the
Motorola® 2-way radios carried by so many
tire fighters.

Today you can own a 2-way radio with
many of the engineering principles that go
into Motorola professional radios.

You can own a Motorola CB.

Features like gain control, audio com-
pression, and noise limiting are built in,
fully automatic.

So a Motorola CB is exceptionally
simple to operate. Yet offers outstanding
taik/listen performance.

A top-fire 3%-inch professional-
uahty SEeaker produces an audio
1delity that must be heard to be fully

appreciated.

A power mic that doesn’t require
batteries, that doesn’t cost extra, is
standard equipment.

Motorola C

When you’'ve made 2-way radios as
long as Motorola, the result is a radio with
a difference you can hear.

Whether you re
fighting a fire.
Or fighting
the traffic
home.

From the voice of experience in 2-way radio.

To find the dealer nearest you, write: Customer Relations Manager, Motorola Inc., Automotive Products Division, 333 Northwest Ave., Northlake, lllinois 60164. VN

Motorola is a registered trademark of Motorola Inc.
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When you do.you’ll probably pick CIE.
You can’t afford to settle for
Iless when it comes to something like
electronics training that could
affect your whole life.

POPULAR ELECTRONICS
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w hen you shop around for

tires, vou look for a bar-
gain. After all, if it’s the same
brand, better pricc —why not
save money?

Education’s different.
There’s no such thing as “same
brand.” No two schools are
alike. And, once you’ve made
your choice, the training you
get stays with vou for the rest
of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

P

If you talked to some of our

gaduates, chances are vou'd

1d a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why vou should
shop around yourself.

We hope vou’ll shop around.
Becausc, frankly, CIE isn’t for
cveryone.

There are other options
for the hobbyist. If vou’re the
ambitious type —with serious
career goals in electronics —
take a close look at what
we've planned for you at CIE.

What you should look
for first.

Part of what makes elecc-
tronics so interesting is it's
based on scientific discoveries
—on ideas! So the first thing to
look for is a program that starts
with ideas and builds on them!

That’'s what happens with
CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and hclps vou
master them — before you
start using them!

How practical
is the training?
This is the next big impor-
tant question. After all, vour
carccr will be built on what you
can do—and on how
well you do it. -
Here are
ways some
of CIE’s
trouble-
shooting
programs s
help you get
your “‘hands-on”
training. . .
With CIE’s
Experimental
Electronics
Laboratory...

MAY 1977

you learn and review the basics —

perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your
own 5 MHz Triggered-
Sweep, Solid-State Oscil-
loscope vou take your first
real professional step. You use
it as a doctor uses an X-ray
machine —to “read” waveform
patterns. . .lock themin...
study, understand and inter-
pret them!

When you get your
Zenith 19-inch Diagonal
Solid-State Color TV you

Pattern simulated.

apply your new skills to some
real on-the-job-type trouble-
shooting! You learn to trace
signal flow. . . locate malfunc-
tions. .. restore perfect operat-
ing standards —just as with any
sophisticated electronics
equipment! i

—

=rm
nen

Solid-State Color
§ Bar Generator—
actually a TV signal

up to ten different
patterns on vour TV
screen. . . explore digi-
tal logic circuits. . . observe
the action of a crystal-con-
trolled oscillator!

Of course, CIE offers a
more advanced training pro-
gram, too. But the main point is
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you work with a completely

transmitter—vou study

simply this:

All this training takes
effort. But you’ll enjoy it. And
it’s a real plus for a trouble-
shooting carcer!

Do you prepare for
vour FCC License?

Avoid regrets later. Check
this out before you enroll in
any program.

For some troubleshooting
jobs, you must have your FCC
License. For others, employers
often consider it a mark in your
favor. Either way, it’s govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the
government-administered FCC

icense exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam
get their Licenses!

Shop around...butsend
for CIE’s free school
catalog first?

Mail the card. If it’s gone,
cut out and mail the coupon. If
you prefer to write, men-

tion the name and date

L of this magazine. We’ll

send you a copy of CIE’s
FREE school catalog—
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776 East
17th St., Cleveland,
OH 44114.

r L 1 75 5 1 J J |
Cleveland Institute

I CI of Electronics, Inc.

1776 East 17th Street, Cleveland. Ohic 44114
Accredited Member National Hame Study Councrl

U YES...'m shopping around

for the right kind of career training
in electronics troubleshooting —and
CIE sounds well worth looking into.
Please send me my FREE CIE school
catalog — including dctails about
troubleshooting courscs — plus my
FREE package of home study

information! PLE-34
. Print Namye
I Address Apt.

City
I State Zip
. Age Phone

(arca code)
. Check box for (5. L. Bill information:
Veteran Active Duty
]

I Mail today?
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ly to a Hewlett-Packard 3580A spectrum analyzer, on
which all significant harmonic amplitudes can be
measured. Impedance is measured by driving the
phones through a fairly high resistance and plotting
the voltage across them on the chart recorder. The re-
sistance axis of the recorder chart is calibrated
against a precision standard decade resistor, sub-
stituted for the headphones.

Interpreting the frequency-response curve of a
headphone measured in this way is not as easy as we
would like it to be. Sometimes the response is rela-
tively flat over most of the audio range, and this is al-
ways associated with a phone which has a smooth,
natural sound. Sometimes there will be one or more
huge peaks (as great as 30 dB in amplitude) in the up-
per midrange. Such a phone always sounds harsh
and unnaturally colored. The difficulty is in the in-
termediate cases, which comprise the majority of

NE ==,

phones. Their response curves often have rather siz-
able peaks or holes in the range of a few kilohertz.
These cannot easily be separated into true headphone
response and the coupler response. Many of these
phones sound excellent, virtually indistinguishable
from some which test much better, while others that
are seemingly not too different sound mediocre.

Thus, as with speakers, the only way to buy a head-
phone is to listen for yourself. With headphones, you
have the advantage that the listening room is not a
part of the equation, so the phones will sound the
same in your home as at the dealer’s showroom.
Since the physical “fit” of a headphone can be as im-
portant as its sound, a personal selection is highly de-
sirable. Test reports can be a guide to those phones
that are worthy of your consideration, but response
curves should never take priority over the judgment
of your own ears.

GESSP

SENNHEISER MODEL HDI 434 INFRARED HEADPHONES

Cordless headphones provide unfettered personal listening.

With these in-

8"W x 3.15"D x 0.7"H (20.3 x 8 x 1.8
cm), and the headphones weigh 13.5 o0z
(420 g) including battery. Prices: $209
for the Model HDI 434 phones and $184
for the St 434 infrared transmitter.

General Description. The earcups
of the headphones house magnetic
open-air drivers. The earcups are de-
signed to provide little or no isolation
from external sounds. The semirigid
headband has a padded adjustable in-
ner band that rests on the user's head.
On the rear of the right earcup are a
pair of slide-type controls for separately
adjusting the volume levels in the two
earcups. A slide-type switch allows se-
lection of normal stereo listening, chan-
nel-A mono through both earcups, or
channel-B mono through both earcups.
A separate switch controls power to the
headphones from its own 9-volt battery.

novative,  cord-
less, stereo head-
phones, the lis-
tener can be free
at last from the tether that attached him
to the headphone jack. In the past, most
attempts at designing cordless hi-fi
headphones failed to meet the high
quality sound needs of the home listen-
er. The various cordless approaches
tried were plagued by poor sound qual-
ity, high noise levels, and inability to
handie stereo program material. The
new Model HDI 434 infrared stereo
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phones from Sennheiser have solved
most of the technical problems.

The Model HDI 434 is actually a head-
phone “system” that consists of rather
large (but lightweight) phones and a
separate infrared transmitting unit. No
physical connection is needed between
the phones and transmitter, nor are
there antennas or other appendages on
the phones themselves. The only link
between the phones and the transmitter
iS an invisible infrared beam. The trans-
mitter plugs into the headphone jack of
any amplifier, tuner, or tape deck.

The infrared transmitter measures

www americanradiohistorv com

The left earcup has no controls; it
houses the battery that powers the
phones. A clear plastic on the front edge
of the right earcup protects an infrared
sensor that picks up the invisible beam
radiated by the transmitter.

Across the front panel of the transmit-
ter is a row of 12 light-emitting diodes
(LED’s) that generate the invisible infra-
red carrier beam. A separate LED, locat-
ed at the far left of the panel, is used as
the power-on indicator for the line-pow-
ered transmitter. The pushbutton power
switch is located at the far right of the
front panel.

POPULAR ELECTRONICS
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You may have noticed that few turrtable manufaciurers call your attention
to the critical role of the tonearm in racord playback. Cual is an exception.
Whatzver the shapz2 mae-ials, cr mechanics of a tonearm, the goal s
alweys sve same: to'maintain the cartridge in the correc geometric relation-
ship to the groove, and to perm't the sty us to follow the cartours cf the groove

walls freely ard accurately. Whenzver

ewant you the stylus canno- fcllow the groove

nw more amut L,nci.lclions. it will gcJge s

cwn way. And as w2 have

tonearms And wh frequertly ‘erﬁndgc vou, thefe s

i y no way to repai- a damaged

othe t record Every tonea'm ze-

rs mav no B sicner should cons der

georetry, mass, balance rescnance, bearing friction, ard the cccuracy and

stakility of settings for stylus force and anti-skating. However despite the simgple

fact that the shortest distance between two points is a strcight lire, some ce-

signe-s are more concerned with app=arance. Hence fi2 curved tonearm,

Awhos=- deviations setween pivot and stylus simply adc mass, reduce rigid ty
and increase the likelihood of resonarce.

Dual engineers have always designed for op’nmum performcnce. The es-

sential differences in apgroach anz resu ts are indicated below. You might kesp
all this in mmd when you are conSIdermg your next -urntable. ~honoes are
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Overall frequency response of headphones and transmitter.

In operation, the transmitter is placed
in a location where its beam will cover
the preferred area of the listening room.
Then, with the headphone worn in the
usual manner, the stereo program is
heard just as with conventional head-
phones. The big difference here is that
the listening volume is set by the slide
controls on the right earcup.

It is important to have a sufficient, but
not excessive, modulation level driving
the transmitter. This is accomplished by
turning up the volume control of the au-
dio component that drives the transmit-
ter until the glowing LED on the latter
suddenly begins to flash, and then back-
ing off slightly until the flashing just
ceases. Thereafter all volume level ad-
justments are made by operating the
controls on the phones.

The stereo program is carried over the
infrared beam on two subcarrier fre-
quencies—95 KHz for the left channel
and 250 kHz for the right channel. The
specifications call for a 30-kHz deviation
at 1-volt input to the transmitter and 50-
kHz deviation at the 1.5-volt maximum
allowable input. The headphones con-
tain two FM discriminators that are
tuned to the subcarrier frequencies and
are capable of demodulating signals
with deviations as great as 50 kHz.

The specifications for the phones call
for a frequency response of 20 to 20,000
Hz (no tolerance given) with less than
1% THD at 1000 Hz (at an unspecified
level) and a maximum output capability
of 108 dB SPL. The S/N ratio is rated at
approximately 60 dB, and estimated op-
erating life of the standard 9-volt battery
is 100 hours.

Laboratory Measurements. We
tested the acoustic performance of the
phones on a modified ANSI headphone
coupler in the usual manner. The trans-
mitter was placed a few feet from the
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headset and driven directly from our
General Radio response plotter. Having
determined that a 1-volt drive level to the
transmitter resulted in spurious “birdies”
at frequencies beyond 12,000 Hz, we re-
duced the drive to 0.5 volt for the re-
sponse measurement.

The midrange response was very flat,
varying only = 1.5 dB from 100 to 1700
Hz. The output rose at higher frequen-
cies and was at or above the midrange
level all the way up to our measurement
limit of about 16,000 Hz. The low-fre-
quency output, as is usually the case
with open-air headphones, dropped oft
at a 12 dB/octave rate below 100 Hz.
The midrange SPL was about 105 dB, or
111 dB at the recommended maximum
operating level of 1 volt.

The overload indicator glowed at a
1.15-volt input with frequencies of 1000
Hz or lower. Overload occurred at small-
er signal voltages at high frequencies,
reducing to 0.43 volt at 10,000 Hz and
0.32 volt at 15,000 Hz. The distortion of
the acoustic output of the headphone
was less than 1% for drive levels up to
about 1 volt at 1000 Hz. With the
phone’s volume controls set to max-
imum, the distortion increased abruptly
above about 1.2 volts. This was appar-
ently due in part to overdriving the head-
phone amplifiers, since reducing the set-
ting of the volume controis by 10 dB re-
sulted in a more gradual increase in dis-
tortion, to 2% at 1.8 volts and 3.4% at 3
volts. Distortion is not a problem when
using the phones, since it became
appreciable only when the SPL exceed-
ed a very loud 110 dB.

The S/N was measured relative to the
output at 1000 Hz with a drive level of
1.15 volts. Wtihout weighting, the S/N
was 40 dB, and with CCIR weighting it
was 54 dB. The stereo channel separa-
tion reduced with increasing frequency,
from 40 dB at 100 Hz to 21 dB at 3000
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Hz. It remained in the 18-to-21-dB range
from 3000 to 15,000 Hz. The electrical
impedance of the transmitter input was
100,000 ohms up to about 1000 Hz. It
decreased to between 13,000 and
25,000 ohms in the 10,000-to-
20,000-Hz range.

User Comment. Considered only as
stereo headphones, we would rate
these on a par with other Sennheiser
phones we have tested. They are excel-
lent, producing a clean, wide-range,
transparent sound that could not be dis-
tinguished from conventional phones.
The listening volume was most satis-
factory, and we heard no background
hiss or other noise that was not in the
program material. In other words, the

Editor’s Note: The listening experience
with these infrared phones may differ ac-
cording to the environment and the place-
ment of the transmitter. For example, us-
ing the same new Sennheiser phones in a
large (25 ft x 19 ft x 8 ft) wood-paneled
listening room in the editor’s home, a per-
son standing in front of the transmitter or
the headphone wearer did not change the
sound quality received by the phones
when the infrared transmitter was posi-
tioned near the corner of the room (a posi-
tion also tried during Hirsch-Houck tests).
Furthermore, in this position, headphone
reception was not at all marred by noise
when turning a head or even one’s back so
that the phone receiver’s single sensor was
facing away from the transmitter. Nor was
there any change in sound when a ciga-
rette lighter was flicked, a pipe lighted, or
pipe smoke blown by the headphone user.
Moreover, the signal-to-noise ratio did not
even exhibit an apparent change when the
user walked into a hallway off the listening
room so that he was behind the transmit-
ter. Turning one’s head in this area, how-
ever, did cause a high level of noise to oc-
cur, as did standing under a strong spot-
light.

It should be mentioned, as a footnote,
that this listening room has angled ceilings
emanating from four-foot-high paneled
walls and rising to a flat plasterboard ceil-
ing surface. In contrast, Hirsch-Houck's
ceiling is constructed with acoustic panels.
These differences evidently account for
the contrary results in infrared reception.
It’s obvious that, in the-editor’s home, the
environment enhanced reflections of the
infrared beams. As a consequence, the
performance of these infrared stereo
phones was superb with no reservations
whatsoever.

POPULAR ELECTRONICS
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Shakespeare’s Double Trucker Antenna.
Professional.Co-phased.
ndno strong two ways withoutit.

Ask a trucker about the best anzenna team for ycur CB opera-
tions. ~ie knows the Citizens Band. And he knows the performance
of Shakespeare’'s Double Trucker Antenna. Because the men who
ride fcra living can't se:tle for amything small-time in taeir signal
power.

Those two solid fiberglass whips stand firmly upright for
maximum range and clarity. Perfectly co-phased throvgh Shake-
speare's exclusive Diplaxer phasing hamess. Pre-tested and pre-
tuned for the 40 channel band. Delivering the kind of oserformance
true Kr.ughts of the Road depend on.

Sadegoeare

'I'hebest mtenna olng
And commg?

L

PRSP

>
Shakespeare's Double
Trucker Antenna, Style 464-1/

Installs qmcklf' and easily on
any horizontal bar up to 3/4
Comes complete with cor-

rosion proof mirror mount,
cable and all connectors.
Under $35.

Shakespeare Company, Antenna Sioup. PO Sox 246 Columbia. S.C 29202 In Cdnula Len Finkler, L:d. Or-tario.

The Saf »_anﬁ:;l 1977 CRILE N0 A ON FREE
ol WWW amerlcanradlohls [ om
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S/N of the infrared system was at least
as good as that of the FM and commer-
cial phonograph records we used for
program sources.

The transmitter evidently radiates a
fan-shaped pattern into the room, which
does not reflect from room boundaries to
any significant extent (unlike ultrasonic
remote-control devices, whose output
can be “bounced” off a wall to reach
around a corner). This means that the
phones must be in a direct line of sight
with the transmitter, although distance
does not seem to be a problem. (We
covered 30 feet or more without difficul-
ty.) However, if someone walks between
the listener and the transmitter, the sig-

nal drops markedly or disappears alto-
gether, delivering a burst of noise like
that of an unmuted FM tuner when the
signal drops out. Interestingly, a crack-
ling sound occurred when the listener
flicked a flint-type lighter, followed by
noise when the lighter's flame appeared.

If one turns away from the transmitter,
or even to the side so that the left ear is
closest to the transmitter, however, a
loss of signal is likely to occur. We found
this in some ways to be restrictive, al-
though one quickly adjusts to the minor
limitation. This occurs because the re-
ceiver sensor is on the front of the right
earpiece. The answer, it would seem,
would be to either place a sensor on

each earpiece or mount a single one at
the top of the rigid headband to prevent
shadowing of the receiver as the wearer
moves or turns.

Aside from the above, we were highly
impressed with the concept used by
these phones, as well as its execution.
The system does a remarkably fine job
without excessive weight or bulk. True,
they are among the most expensive
headphones you can buy, but they also
do things that no other phones can. One
simply has to experience the wonderful
feeling of not being tied down to a head-
phone’s umbilical cord to appreciate it.
And, the sound is truly superb.

CIRCLE NO 101 ON FREE INFORMATION CARD

TEAC MODEL PC-10 CASSETTE RECORDER

Portable stereo recorder has performance characteristics of home
component types.

The Model PC-10
portable cassette
recorder is part of
B 2 Teac's new “Eso-
s teric” line. Itis one
of the new breed of true high-fidelity
portable stereo recorders with all the
features and performance quality ex-
pected of deluxe home cassette decks.
It comes with a separate ac power sup-
ply for line operation and can be oper-
ated in the field from six D cells that fit
within its case.

The recorder measures 11%" W x
9" D x 3%2"H (29.2 x 24.1 x 8.9 cm)
and weighs 11 |b (5 kg). Nationally ad-
vertised value is approximately $500.

General Description. The recorder
features a direct-drive dc capstan motor
that is servo-controlled through a phase-
locked loop (PLL). This eliminates belts
and flywheels; it starts up and brings the
transport to final operating speed rapid-
ly. (There is a separate dc motor for the
tape hubs.) The PLL motor drive makes
the recorder’s operating speed relatively
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independent of supply voltage and tem-
perature, the latter specified over a
range of 32°to 140° F (0°to 60° C).

The cassette well is on what would be
the top of the recorder when it is placed
on a shelf or table. When the recorder is
carried over a shoulder via its built-on
strap, the cassette well is on the side for
convenient loading and unloading. A
small lever opens the cassette cover,
while a firmer push on the lever ejects
the cassette. Located near the cassette
well is a pushbutton-resettable index
counter.

The control panel is dominated by two
large VU meters, whose scales are la-
belled with the standard Dolby level
mark at the +3 indexes. Between the
meters is a PEAK LEVEL LED that flashes
when momentary peaks reach +6 dB.
The meters and PEAK LEVEL indicator
function in playback as well as in the
record mode.

The transport mechanism is con-
trolled by two slide-type levers. The up-
per lever has STOP and PLAY positions,
and next to it is the REC button that must
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be pressed before going to PLAY if a re-
cording is to be made. The second lever
has three positions. The left position is
for rewind, center position for off, and
right position for fast forward tape mo-
tion. Neither lever can be moved unless
the other lever is in its stop (center) posi-
tion. A PAUSE button is located just be-
low the REC button. A red indicator
comes on for the record mode.

The REC level controls for the left and
right channels are concentrically ganged
together. The lowest quarter of their ad-
justment range is marked in white as a
warning that input signal levels are
excessive if the controls must be set so
low. Otherwise, the rest of the scales are
in red for the right channel and green for
the left channel. A small button below
the level controls can be pressed to mo-
mentarily illuminate the VU meters or
pressed and twisted to lock on the illumi-
nation. A similar button connects the
right-channel meter to give an indication
of battery condition.

Separate BIAS and EQ (equalization)
switches are provided for setting the op-
erating conditions to suit most tape for-
mulations. The bias levels roughly corre-
spond to those used with low-noise fer-
ric-oxide and Cr0, (or the chrome equiv-
alent) tapes. The EQ characteristics con-
form to the standard 120- and 70-us
curves for these tapes. (The instruction
booklet that comes with the recorder
lists a number of suitable tapes and rec-
ommended switch settings.) The poLsy
NR switch turns on and off the Dolby B
noise-reduction system, and the LIMITER
switch turns on and off a peak limiter
that takes effect at levels over +3 dB.

The positions on the MIC ATT switch
are labelled 0, 15, and 30 (dB). With this
switch properly set, it is possible to re-
cord very high sound levels without

POPULAR ELECTRONICS
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There's more to Realistic
40-channel CB than
17 added channels...

Just

With so many new and unproven brands on the CB
bandwagon, the reasons for buying Realistic are clearer
than ever. Seventeen years’ experience and sales of a million
sets annually have shown us what it takes to be a leader:

Intelligent, reliable engineering. Easy-to-find sales and
service — to the tune of 4800 Radio Shacks in the USA
alone. And low prices that are possible only because Radio
Shack is a do-it-yourself company, from factory to ware-
house to sales counter.

Take a look at our new high-performance mobile
transceiver, the TRC-467. Advanced phase-lock loop
circuitry generates all 40 channels with an electronic
precision far beyond the imits of the multi-crystal sets.

Thase two credit cards
honored at most Radio “harks
*Prices may vary at individust
stores and dealers

MAY 1977

there’s
17 years of know-how!

Three ceramic IF filters improve the selectivity for a
whopping 80 dB of adjacent-channel rejection. An automa-
tic noise limiter cuts pulse interference, and it's switchable
for maximum dlarity on stronger signals.

llluminated signal strength/RF output meter and chan-
nel selector, LED modulation indicator — conveniences that
make your CB easier and more fun to use. Wth dynamic
plug-in microphone, adjustable mobile bracket, and power
cables for any vehicle with 12 VDC positive or negative
ground.

Come in today and see the TRC-467. Designed, man-
ufactured and sold only by "the” (B experts — Radio
Shack. Just 119.95*

SOLD ONLY WHERE YOU SEE THIS SIGN:

Radie fhaek

A TANDY COMPANY ¢ FORT WORTH, TEXAS 76107
OVER 5000 LOCATIONS IN NINE COUNTRIES
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Response curves showing Dolby tracking error at two levels.

overloading the microphone preamplifier
stages.

Set into the right side of the recorder
is a well that contains the various input
and output connectors, a slide switch for
selecting either the microphone or line
inputs, playback output jacks, a head-
phone jack, and a small volume control
for the built-in speaker. There is also a
jack for connecting the external ac pow-
er supply to the recorder.

The published performance specifica-
tions of the recorder are similar to those
for a better-quality line-operated cas-
sette deck. The recorder can be oper-
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ated continuously for approximately two
hours with six fresh D cells installed.

Laboratory Measurement. We
used TDK AC-331 tape with 120 ps
equalization and Teac 116SP tape with
70 ps equalization during our playback
frequency response tests. In both cases,
the response was flat within +0.5 dB
from 150 to 10,000 Hz, with a maximum
departure from flatness of only 1 dB at
the lower frequencies (which extended,
respectively, to 63 and 40 Hz with the
two tapes).

Several types of tapes were used to

www.americanradiohistorv.com

measure the overall record/playback
frequency response. The curves ob-
tained with Maxell's ferric-oxide UD-XL |
and cobalt-treated ferric-oxide UD-XL it
(designed to be used with “chrome” bias
and equalization) tapes were typical of
the recorder's performance with other
high-quality tapes. The frequency re-
sponse was a nearly straight line that
sloped downward with increasing fre-
quency. The total variation was =3 dB
from 35 to 12,500 Hz using UD-XL | tape
and from 35 to 15,500 Hz with UD-XL I
tape. The principal difference between
the two tapes was not in their frequency
responses but in their high-frequency
saturation characteristics. When the
measurement was made at 0 dB instead
of the usual —20 dB, the UD-XL i tape
delivered a much better high-frequency
response.

The tracking error of the Dolby circuits
between the recording and playback
conditions (they are supposed to be ex-
actly balanced at all levels and frequen-
cies) was excellent. At levels of —20 and
—40 dB, there was no more than 1 dB of
change in response at any frequency
when using the Dolby system.

A line input of 62 mV or a microphone
input of 0.22 mV was needed for a 0-dB
recording level. The latter increased to
1.6 and 8 mV when the MIC ATT switch
was set to its 15- and 30-dB positions,
respectively. The microphone overload
levels were 82, 550, and 1550 mV in the
three positions of the MIC ATT switch.
The playback output from a 0-dB record-
ing level varied somewhat with the tape
used. The premium ferric-oxide tapes—
Maxell UD-XL Il and TDK SA—gave
about a 0.7-t0-0.8-volt output, which
roughly corresponds to the rated 0.775-
volt output. However, the UD-XL | tape
yielded a higher output at 0.93 volt.

The playback distortion from a 0-dB
recording at 1000 Hz was 0.63% with
UD-XL | and 0.8% with UD-XL i tapes.
The 3% THD level was reached with re-
spective recording levels of +6.5 and
+5 dB. The PeAk indicator flashed at +5
dB. The recording limiter had no effect at
0-dB or lower levels, but it made a
worthwhile reduction in playback distor-
tion when the recording levels were well
off-scale on the meters. For example, at
+7 dB, with UD-XL Il tape, the distortion
reduced from 5.3% to 2.1% with the lim-
iter switched in. At +10 dB, the distor-
tion was a still-tolerable 3.5%, but at 20
dB it reached an unacceptable 10%. It is
clear that the presence of the limiter is
not a justification for entirely ignoring re-
cording levels.

We were pleased to note that the VU

POPULAR ELECTRONICS
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| BUILD THE LIFESCREEN,
: BIG SCREEN COLOR TELEVISION

meters were correctly named, at least
with respect to their performance. Their
ballistics matched the specifications for
professional VU meters, with a 0.3-

THE CREATION OF BIG SCREEN TELEVISION
OFFERS

E
A NEw OIMENSION IN TELEVISION VIEWING

second, 1000-Hz tone burst occurring
once per second to give exactly the
same meter indication as a continuous
tone of the same level.

With UD-XL I tape, the S/N referred to
the 3% THD level was 56.5 dB un-
weighted, 60.5 dB with IEC A weighting,
and 56.5 dB with CCIR/ARM weighting
(the type preferred by Dolby Laborato-
ries). With the Dolby system switched in,
these figures improved to 61, 68, and
66.5 dB. With UD-XL Il tape, the S/N
was not quite as good, yielding readings
of 55 dB unweighted, 59 dB IEC A
weighted, and 56 dB CCIR weighted.
The Dolby system improved these fig-
ures to 56.5, 65.5, and 66 dB. The noise
level through the microphone inputs was
14.5 dB greater at full gain but much
less with normal settings of the record-
ing gain. Playing a 200-nanoweber/
meter standard Dolby leve! tape provid-
ed meter readings within 0.5 dB of the
Dolby calibration marks on the meters.

The measured wow was the 0.01%
residual of our test equipment and
tapes. Unweighted rms and flutter mea-
sured 0.145% in both the playback and
combined record/playback tests. These
figures cannot be compared to Teac’s
own rating, which was based on a
weighted measurement. The transport
operated smoothly and reliably and
moved a C60 cassette from end to end
in about 84 seconds. The crosstalk be-
tween stereo channels was —45 dB at
1000 Hz, measured with a TDK AC-352
test tape. All these tests were made us-
ing an ac power supply.

User Comment. The overall perfor-
mance of this recorder is squarely in the
class of the better component-type cas-
sette decks used in home hi-fi systems.
in fact, with respect to distortion and
noise levels, almost perfect playback
equalization, and virtually ideal Dolby
tracking, this recorder was superior to all
but a handful of the component cassette
decks we have tested.

Used in a fixed home hi-fi system, the
recorder’'s sound quality and handling
convenience left little to be desired. Our
only criticism of its operation concerns
the eject lever. With the recorder slung
over a shoulder, it is very easy to brush
against the lever and inadvertently open
the cassette door. Otherwise, this fine
little recorder offers the best of portable
and fixed operation, albeit at a price.

CIRCLE NO. 102 ON FREE INFORMATION CARD

MAY 1977

e g,"?{ e

A

FITSWITH ANY DECOR - YOU CAN
CHOOSE ANY TYPE WOOD OR FORMICA
THAT MATCHES YOUR FURNITURE

FACTS

1. The special LIFESCREEN® lens and front
surface mirror supplied by Extron are the
same type used by major big screen tele
vision manufacturers {Sony, Muntz, etc.).
THESE PROFESSIONAL COMPONENTS
SHOULD NOT BE CONFUSED WITH THE
CHEAP PLASTIC MAGNIFYING IMI
TATIONS NOW FLOODING THE MAR-
KET BECAUSE OF THE POPULARITY
OF BIG SCREEN TELEVISION.

i

Kodak Ektahte screen {recommended be
cause 1t 1s 16 TIMES BRIGHTER than a
flat matte surface and 6 TIMES BRIGHTER
than most flat beaded movie screens) is the
same used by major big screen television
manufacturers The Ektalite screen i1s made
of a special treated sheeting laminated to
a spherically curved “shell” frame. The
Ektahte screen dramatically out-performs
all other types of screens by reflecting all
its incident light back to the viewer instead
of absorbing it. lts parabolic shape rejects
extraneous light, thereby concentrating
a highly efficient and directionally selective
television image that i1s exceptionally sharp
and colorful.

3. Can be used with or without remote control
television becahise the control panel 1s faced
toward you like any conventional televison.

4. This system will reproduce whatever signals
it receives. We therefore do not recommend

t
1
!
!
|
I
1
I
I
!
i

it in poor reception areas. The distortion Name _ -
would be enlarged. Address o
Extron LIFESCREEN* Projection System Cov . = =
8831 Sunset Blvd State ~_ zn
W. Hollywood, Calf 90069 - — - - - - =
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As Reing There!

Be Seen'

Than fuer!

ment’

NO ELECTRONIC SKILLS REQUIRED

* Sporting frents Are An Experience As Eaciting
* Moves Are Seen The Way They Were Meunt To
o Puy And Other Viden Cames Are More Exciling

« Can Be (ed Wuh Videa Tape Plavbuck Lquip

The LIFESCREEN® TV was designed for the Do-l1-Younel” enthusias)
who wishes lo have the enjoyment and excitement of a professional
Big Screen TV but refuses 10 pay the $S1500 to S4000 and higher prices
that most major manufacturers charge for it is | xury

NN

S ey

HOW THE LIFESCREEN
PROJECTION SYSTEM WORKS

HOW TO ORDER COMPONENTS

The LIFESCREEN® Lens and Front Surface
murror can be ordered from Extron.

The Kodak Ektalite Screen can be purchased from
a local Kodak retaiter for about $100.

The Sharp 13" Model 13421 Color TV can be pur-
chased from a local Sharp retailer for about $300.

Extron can supply you with the screen or the
television for the prices quoted above.

If you now own a portable color TV that has a bright,
color pure picture, IT MAY BE ACCEPTABLE with
minor alterations. DETAILS WITH PLANS

START BY ORDERING YOUR PLANS TODAY!

Dont he discouraged becane i s g At Tine svstem when huidt accarding 10

saviructioms o5 every Bit as Rood as the projec tion TV on the market todov

@ Extron LIFESCREEN® Projection System 8831 Sunset Blvd.

{Jpiease Rush Me one complete set of LIFESCREEN~
Plans @ $9 00

Please also send me the items checked below
3 LIFESCREEN- Lens @$150 00

") LIFESCREEN-: FrontSurface Mirror @ $20.00

All prices F 0. B Factory

1
t
W Hollywood, Calif 90069 |

Calf. residents aod 6% |

Sales Tax |

TOTAL § _ _ [ |
[ Enclosed |
] Charge to my credil card I
|

|

|

i

- Card Name - — S =

Card Number
Expiration Date

shol
technology?

BUTE

[/ $12 One Year
O Bill me

Name (Please Print)
Address
City

lon't it time you
own personal computer?

Read BYTE, the leading national publication covering the fantastic new field of per-
sonal computer applications. Today, lar?e scale integration has made it possible for the
a general purpose computing system. Now, an

entire micro industry markets microcomputer related items, products that range from
computer system kits to peripherals, software and literature on the subject. But where
u?d you go for all the details about your personal involvement in computer

individual to enjoy the unigue benefits o

[J Bill Bank Americard
Credit Card Number L /OO OO OO OOH

Credit Card Expiration Date

Read BYTE, the Small Systems Journal devoted exclusively to microcomputer
systems. Every issue a monthly compendium of lively articles by professionals. com-
puter scientists, and serious amateurs.

Fill in subscription coupon today, or phone your request directly — call 603/924-7217 and
ask for subscription department. Read your first copy of BYTE, if it’s everything you
expected, honor our invoice. If it isn't, write ‘CANCEL’ across invoice and mail 1t back
You won't be billed and the first issue is yours .

Allow 4to 6 weeks for processing.
L 1 K § ¥ 3 & B 0 ;R __§ 8 § ¢ ;- ¢ ¢ T § J T I § "} ]

70 Main St., Peterborough, N.H. 03458
Please enter my subscription to BYTE ..
[ $30 Three Years

[} $22 Two Years
[J Check Enclosed

State

! Bill Master Charge

__2ip —

The Small Systems Journal

had your

07A5

—————————dd
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Auto Cigar Lighter Transmitter

It looks like the car’s cigar lighter, since it's in the light-
er slot. But the ‘“‘Merc,”” developed by Mallard Manu-
facturing, Sterling, IL, is a one-ounce transmitter that,
when pushed in just like a cigarette lighter, sends a cod-
ed signal that opens a garage door. The Merc (Mallard
Electronic Radio Control) is said to work with any door
opener on the market, and can be easily unplugged and
moved to another car. Since it stays in the lighter slot, it
isn’t easily misplaced or, since it looks like the lighter,
stolen. The Merc transmitter and companion receiver
will sell for about $65 together.

-\ ~ 3
1V Lantions

Hearing-aid TV 1S
The Federal Communications Commission has given
approval to an electronic system for producing captions
on TV programs for hearing-impaired viewers whose
TV receivers are equipped with the proper decoding
accessory. While this gives the nod to manufacturers
who wish to make the accessories, it does not require
stations to supply the captions. PBS (Public Broadcast-
ing Service) has been experimenting with the system for
two years, but opposition has come from the commer-
cial networks who want more time for testing. Accord-
ing to estimates presented to the FCC, the equipment to
produce the captions will cost each station $30,000 to
$50,000 and encoding the programs is expected to add
another $1000 to $3400/hr to production costs.

Citizens Band” Movi

**Citizens Band,” a feature movie about the phenome-
non of CB radio and its effect on the lives of some of the
people who use it, is being filmed on locations in Marys-
ville and Yuba City in northern California. The Fields
Company production for Paramount Pictures release is
to be a contemporary comedy-drama about the personal
adventures of an interrelated group of characters in Ev-
erytown, U.S A. The movie depicts various uses of CB
radio, including heroic rescue operations in highway
and air emergencies. All the principal performers who
use CB radios in the picture were given CB equipment
and operating instructions long before the start of pro-
duction so that they would become accomplished
CB’ers and play their roles authentically.

To keep official time in step with the spinning earth, a
leap second was inserted into the world’s time at the end
of 1976. By recommendation of the International Time
Bureau in Paris, France, the leap second began on De-
cember 31, 1976, at precisely 23:59:60 Universal Coor-
dinated Time. It ended at 00:00:00 on January 1, 1977,
making the *‘leap second’’ part of 1976, not 1977. This
additional second was inserted by all standard time or-
ganizations around the world, including WWV,

WWVB, and WWVH in the U.S. The 1976 leap second

was the sixth since the practice began in 1972, and is re-
quired because, in comparison with atomic clocks, the
earth is slowing down enough so that the extra second is
needed to keep the clocks synchronized to the spin of
the earth to within one second.

On February 1, 1977, the National Bureau of Standards
discontinued broadcasts on the less-used frequencies of
its two time and frequency radio stations. The affected
frequencies are 20 and 25 MHz at WWYV (Fort Collins,
Colorado) and 20 MHz at WWVH (Kauai, Hawaii). Both
stations will continue to broadcast on 2.5, 5, 10, and 15
MHz with no change in radiated power. Radio station
WWVB will continue broadcasting on 60 kHz with no
changes. Broadcast equipment previously used on the
discontinued frequencies will be converted to serve as
back-up systems for the remaining frequencies, and will
be automatically turned on if the primary transmitters or
antennas fail. The NBS also announced that this partial
discontinuance of service will be reviewed periodically
as changes occur in radio propagation conditions, sun-
spot activity, etc. If conditions warrant, a resumption of
service on the higher frequencies will be considered.

\ 1 Qni¢
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Frost & Sullivan, a market research organization, has
detected many long-term bright spots in consumer elec-
tronics, including video tape systems, video discs, video
games, and video projection systems. Despite stiff com-
petition from the Japanese and Taiwan manufacturers
for the TV receiver market, Frost & Sullivan concludes
that the U.S. can dominate the field of video entertain-
ment systems because of its early start and sophisticat-
ed circuitry. The video game market, which checked in at
$26 million in 1976, is expected to climb to more than
$130 million by 1985. There are now more than 70 com-
panies in the field. Video tape systems will be dominated
by the Japanese, with a market peaking in 1980 before
giving way to video disc systems . . . if the industry
agrees to standardization of software and hardware,
says Frost & Sullivan.

The Coast Guard has established guidelines to assist
volunteer CB-monitoring groups in relaying boating dis-
tress information. The guidelines are required to make
sure a message gets through the various relay stations
unchanged. The boatman can’t reach the Coast Guard
directly on CB because the Coast Guard doesn’t moni-
tor CB channels, a task left to REACT teams and other
CB groups. The Coast Guard needs the following infor-
mation: name and description of the boat, position, na-
ture of the assistance required, number of persons
aboard, radio frequencies available, name of the owner
or operator and his home port and telephone number,
and the name and phone number of the original contact
for confirmation and callbacks.

= e — =
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FULL COLOR
CATALOG OF
handic
EQUIPMENT
Send taday
for your free
copy.

Now you can buy Europe’s No.1CB
inthe U.S.A.

The country that created superior steel, jet fighters
automobiles and cameras has also created the
world's finest CB equipment.

handic, from Sweden, is the best selling, most
popular CB in ail Europe.

It s atrue system. Base stations, mobiles,
hand-helds and accessories interface with one
another as a system should.

handic CBs have not onlv met but exceeded
all FCC specifications at their time of introduction.
Including the extraordinarily nandsome new 40
channel line.

Ruggedly made for tough Swedish geography
and extreme weather conditions, yet

0
,\g(\e \00 stunningly designed, handic has
' oﬁxzé drawn rave reviews from CB publi-

S

cations inthe U.S.

handic USA, Inc, 14560 N.W. 60th Ave., Miami Lakes, FL 33014

A handic 240 $25995
B handic 230 — under-dash 40 ch/5w Mobile CB (LED)
C handic 21 - z ch/1w Hand-heid CB - $5995

D handic 32 — & ch/2w Hand-held CB — $6995

E handic 43C - 4 ch/3w Hand-held CB - $89.95

F handic 65C - 6ch/5w Hand-held CB - $10995

G UCB - Unwversal Cassette. Recharge/Power Holder for Hand-helds
H handc $-12 - Selective Call tor Base & Mobile — $7995

in-dash 40 ch/5w Mobile CB/AM/FM Radio MPX (LED)
$19995

'

$1995

handic 305 - & ch/5w Mobile CB — $7995
J handic 4005 — 40 ch:5w Base CB w/Sub-recerve (LED) -~ $27995
K handic 3605 — 40 ch/5w Base (LED) — $24995
L handic 007 - Bch/hi-lo band Scanner w/FM Radio — $23995
M handic 006-H°L ~ 8ch/hi-io band or UHF Scanner — $14995
N handic 004-U — 4ch/hi-lo band or UHF Packet Scanner — $13995

O BK-305 - Power-pak for handic 305. 605. 006 - $34 95
P handic 80 - Base Power Mike - $49.95

mease send the free handic color catalog and name ofj
I my nearest dealer. I

Name

I Address I

. +1.
. handic |

State USA Inc. %

Zi Telephore (305)558 1522 Tetex: 519139

P Kennedy Building, 14560 1 W 60th Ave

Miami Lakes Flonda 33014 USA

b e i M o | M e | e g

MAY 1977

CIRCLE NO. 28 ON FREE INFORMATION CARD

www.americanradiohistorv.com

41


www.americanradiohistory.com

‘Meet The Digital Group

<w gy Ty

Pl

LA L ¥

Clockwise trom top CPLL U Video Monitor Impact Printer Kevboard Cassette Storage System wath Four Drives

If you are seriously considering the purchase of a microcomputer
system tor personal or business use.. or just beginning to feel
the first twinges of interest in a fascinating hobby. .. the Digital
Group is a company you should get acquainted with.

For many months now, we've been teverishly (and rather quietly)
at work on our unique, high-quality product —a microcomputer
system designed from the inside out to be the most comprehen-
sive, easy-to-use and adaptable system you'll find anvwhere. And
our reputation has been getting around fast. In fact, you may have
already heard a little something about us from a triend. We've
found our own best salesmen are our many satisfied customers.

There's a good reason Simply, the Digital Group has alot to offer:
state-of-the-art designs, a totally complete systems philosophy,
unexcelled quality, reasonable software, affordable prices and the
promise that our products will not become rapidly obsolete, even
in this fast-moving. high-technology field

The Advantages
Here are o few specitic advantages of our product line:

» We offer interchangeable CPUs from different manutacturers
tincluding the new “super chip” —the Z-80 from Zilog) which
are interchangeable at the CPU card level That way, your
system won't become instantly obsolete with each new design
breakthrough. The major portion of your investment in mem-
ory and 1/O s protected

* Digital Group systems are complete and fully featured, so
there's no need to purchase bits and pieces from different manu-
facturers. We have everything you need, but almost any other
equipment can be easily supported, too, thanks to the uni-
versal nature of our systems

* Our systems are specifically designed to be easy to use.
With our combination of TV, keyboard, and cassette recorder,
vou have a system that is quick, quict, and inexpensive. To get
going merely power on, load cassette and go!

(the dightalgronp

P.0). Box 6528
Denver, Colorado 80206
(303) 777-7133

OK, I'd hike to get to know you guvs better Send me the whole package!

Name

Address

City/States Zip
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* Design shortcuts have been avoided —all CPUs run at tull
maximum rated speed.

» All system components are available with our beautitful new
custom cabiets And every new product will maintain the
same unnmuistakable Digital Group image.

The Features

Digital Group Systems--CPUs currently being delivered: Z-80 by
Zilog, BOSOIA/9080A, 6800, 6500 by MOS Technology.

All are completely interchangeable at the CPU card level Standard
features with all systems:

» Video-based operating system

» Video/Cassette Interface Card
512 character upper & lower case video interface
(1024 optional)
100 character/second digitally synthesized audio
cassette intertace
* CPPU Card
2K RAM, Direct Memory Access (DMA)
Vectored Interrupts (up to 128)
256 byte 1702A bootstrap loader
All buffering, CPU dependencies, and housekeeping
circuitry

* Input/Output Card
Four 8-bit parallel input ports
Four 8-bit parallel output ports

e Motherboard )
Prices tor standard systems including the above features start at
S475 for 7-80, $425 for 8080 or 6R00, $375 tor 650().

More

Many options, peripherals, expansion capabilities and accessories
are already available. They include rapid computer-controlled cas-
sette drives for mass storage, printers, color graphics interfaces,
memory, /O, monitors, prom boards, multiple power supplies,
prototyping cards and others. Software packages include BASICs,
Assemblers, Disassemblers, Text Editors, games, ham radio
applications, software training cassettes, system packages and
more (even biorhythm).

Sounds neat —now what?

Now that vou know a little about who we are and what we're
doing, we need to know more about you In order tor us to get
more information to you, please take a few seconds and Hll in our
mailing list coupon. We think vou'll be pleased with what vou
get back.

POPULAR ELECTRONICS
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Popular Electronics'

MAY 1907.

Now your computer can respond to vocal commands
by the simple addition of a $250 single-board unit.

MAGINE being able to talk to your

computer anc have it respond by way
of a hard-copy device or by activating
some external appliance! Computer
hobbyists can row enjoy this facility by
building “Speechlab,” a new, low-ccst
(under $250) computer peripheral. To
use it, all one does is plug the single
Speechlab pc board into an Altair-bus
connector (used by many microcomput-
er manufacturers), enter a special pro-
gram, and the computer does the rest.

MAY 1977

It's a state-of-the-art approach at a mod-
erate cost.

One section of the orogram allows the
user to “train” the computer to accept a
vocal input (via a microphone), analyze
the spoken word, and create a digitized
version that is stored in memory. The
second part of the program allows the
user to speak to the Speechlab and
have the computer generate the output
selected for that particular sound.

The vocabulary size of Speechlabis a

www americanradiohistorv com

function of the speech recognition al-
gorithm used and the amount of memory
available. For the program used in this
article, it is 64 bytes per spcken word.
The unique characteristics of Speech-
lab open many formerly closed doors.
Since Speechlab will operate with any
audio input (not necessarily a recog-
nized language), a person who's vocally
handicapped can operate almost any
number of appliances (TV receiver,
stereo system, solenoid-operated door,
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Fig. 1. The mic input is
amplified, filtered and
applied to S1 along with
raw audio, zero-crossing
detection, and three
reference voltages.
Output of S1 is computer
selected by switch S2

for digitizing.
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etc.) using a repeatable sound such as a
grunt. One can use Speechlab, too, as a
vocal processor to add spoken com-
mands to many computer games (such
as the “Star Trek” game), or enter the
world of artificial intelligence and
advanced programming.

Circuit Operation. The basic block
diagram of Speechiab is shown in Fig. 1.
The audio input is amplified by A1 and
applied to three 80-db/decade rolloff
band-pass filters F1, F2, and F3. These
filters encompass the ranges of 150 to
900 Hz, 900 Hz to 2.2 kHz, and 2.2 kHz
to 5 kHz, respectively. These ranges
correspond to the frequency ranges of
the first three resonances of the average
human vocal tract.

Each filter is passed to a time averag-
er (TA1, TA2, and TA3) to generate a
voltage proportional to the level of the
speech waveform within each band.

The amplified audio signal from A1 is
further amplified by A2 to generate an
unfiltered waveform that can swing =2
volts about a rest level of 2 volts. This
signal is also applied to a zero-crossing
detector that generates a voltage pro-
portional to the number of times the
speech waveform crosses the 2-volt rest
level in a given period of time, thus gen-
erating a measure of the dominant fre-
quency in the speech signal.

These five voltages—TA1, TA2, TAS,
A2, and ZCD—are fed to solid-state
switch S71 along with three reference
voltages used for calibration and self
test. A computer output command se-
lects one of these five voltages to be
passed through S1.

The selected output from S7 is
passed to a second solid-state switch
(52), and to a logarithmic amplifier (L 1)
that emphasizes the low-level signal be-

A4

fore being passed to S2. Switch S2 can
select either the direct output from S7, or
the output from L1, and pass this select-
ed signal to a 6-bit A/D converter where
the voltage is converted to a digital val-
ue. The output of the A/D converter is
fed to the computer data bus.

All operations of the Speechlab are
controlled through a single {/O port (ad-
dress AFpex). As shown in Fig. 2, six
bits are used: bit-5 disables the 8-to-1
multiplexer (S1), and is used when
switching between bands; bit-4 controls
signal generator G1 which is used either
to drive the microphone so that it acts
like a miniature loudspeaker for prompt-
ing during voice input, or to drive the fil-
ters and zero-crossing detector during
calibration and test; bit-3 selects either
linear or logarithmic scaling of the volt-
age applied to the A/D converter; while
bit-2, bit-1, and bit-0 select one of the
eight signals from S? for A/D conver-
sion.

The input data word contains the 6-bit
A/D output in bits 0 through 5, bit-6 is
unused and is always 0, while bit-7 is the
A/D converter status with a 1 corre-
sponding to busy, and 0 corresponding
to finished.

Speechlab is physically configured to
occupy one slotin the Altair bus, and the
complete schematic is shown in Fig. 3
through Fig. 7.

Construction. The two foil patterns
(Speechiab uses one double-sided pc
board) are shown half-size in Fig. 8.
(Blow up to full size on film only.) Com-
ponent layout is shown in Fig. 9.

All the components are mounted on
one side of the board, with all the solder-
ing done on the noncomponent side.
Sockets are recommended for all IC’s
since most of them are MOS-types that
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may be damaged by improper handiing.

Integrated circuits IC1, IC4, IC7, ICS8,
IC9, IC15, and IC16 should be selected
so they are capable of delivering a 4-volt
output when using a 5-volt supply. Dual
flip-flop IC14 can be from any manufac-
turer but Fairchild, as their truth table is
somewhat different from the convention-
al table.

Start construction by installing the
voltage regulator (/C6), all the discrete
components, and the IC sockets—do
not install the IC's at this time. Check the
board for correct parts installation, and
to make sure that there are no solder
bridges between adjacent foil traces.
Mount the board in an Altair bus connec-
tor, and check for the presence of 5 volts
at the output of the voltage regulator and
at the appropriate socket pins. Remove
the board from the computer.

Install /IC2 through IC5, IC10 through
IC14, and IC17 through IC22. Install the
board back in the Altair bus connector,
and turn on the computer. Load the test

OUTPUT PORT
'7[el514[3lz| I ‘ﬂlBITS
— —
NOT USED 3-BIT CODE SELECTS
| OF 8 VOLTAGES FOR
MULTIPLEXERQ CONVERSION
0O=ENABLE
1 =DISABLE }

BEEP
CONTROL 1=L0G, O=LIN
0=NO BEEP

| =BEEP

Ll 1]

i
6 BITS DATA
ALWAYS

A/D
CONVERTER
STATUS!
1=BUSY
#$=DONE

Fig. 2. Input and output
port bit configuration.
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Unless otherwise noted, the following capaci-
tors are 10% Mylar types, and all picofarad
sizes are CMOS5 types.

C1, Cis, C21, C43, C47, C49, C52,
C57—0.0047 wF

C2, C31—100 pF

C3, C17, C20—270 pF

C4, C7, C8, C10, C12, C19, C27, C32, C33,
C34, C35, C36, C37, C44, C55, C6l,
C62—0.1 pF, 25-V disc

Cs5, Cl4, C18, C24, C54, C60—0.01 uF

Cs, C42, C45, C53, C56—240 pF

C9, C40, C48—0.022 uF

C11, C29—47 pF

C13—15 pF, 25 V tantalum

C15,C22,C51,C59—0.0015 uF

C23—0.0022 wF

C25, C26, C28, C38—1 pF

C30, C39, C46—0.047 uF

C41—0.1 pF

C50, C58—0.001 uF

D1, D3 through D6—1N4148 or IN914 diode

D2—1N746 diode

IC1, IC4, IC7, IC8, IC9, IC15, ICi6—
LM3900 quad amp

IC2—4051 8-to-1 analog multiplex

IC3—4016 quad analog switch

IC5—LM311 comparator

IC6—T78MOS5 5-volt regulator

IC10—4024 7-stage binary counter

IC11, IC18—74C174 D flip-flop

1C12—4050 hex buffer

IC13, IC22—4049 hex buffer inverter

IC14—4013 (see text) dual-D flip-flop

IC17—74LS30 8-input NAND gate

IC19—8097 three-state hex buffer

1C20—8093 three-state quad buffer

1C21—4001 NOR gate

MIC—Mura DX-121 dynamic microphone
(part of stereo set Mura DX-242)
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A
FIG4

A B
udo) FI1G5

+5v

.......

RI

Fig. 3. Amplifier 14IC9 takes either audio or tone from

+5V

141C4 depending on computer command. IC1 circuits are

used as raw audio amplifier and zero-crossing detector.

PARTS LIST

L1—22-pH choke

Unless otherwise noted, the following resistors
are V4-W, 5%

R1—619,000 ohms, 1%

R2—1 megohm, 1%

R3—6810 ohms, 1%

R4—332,000 ohms, 1%

R5—200,000 ohms, 1%

R6,R20,R21—30,000 ohms

R7, R100—3 megohms

R8, R9, R10, R12, R14, R16, R104—1 me-
gohm

R11—910,000 ohms

R13—2.7 megohms

R15, R48—10 megohms

R17,R18—20,000 ohms

R19, R22, R106—10,000 ohms

R23—1000 ohms

R24, R27—1.2 megohms

R25, R34, R39—470,000 ohms

R26, R38—750,000 ohms

R28, R31-—100,000 ohms

R29—110,000 ohms

R30—39,000 ohms

R32—47,000 ohms

R33, R41-—68,100 ohms, 1%

R35, R96,R102—75,000 ohms

R36—3.9 megohms

R37, R46—357,000 ohms, 1%

R40, R50, RS2, R54, R56, R58, R60
R61—10,000 ohms, 1%

R42—12,100 ohms, 1%

R43, R49—4750 ohms, 1%

R44-—4320 ohms, 1%

R45, R47—681,000 ohms, 1%

RS1, R53, RSS, R57, R59—4990 ohms, 1%

R62—274,000 ohms, 1%

R63—7500 ohms

R64, R66, R72, R75—160,000 ohms

-R65, R71—12,000 ohms
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R67, R70—300,000 ohms

R68—931,000 ohms, 1%

R69—2 megohms

R73—620,000 ohms

R74, R76, R90, R92—62,000 ohms

R77—15,000 ohms

R78, R83, R84—147,000 ohms, 1%

R79, R80, R87—51,100 ohms, 1%

R81,R82,R89—174,000 ohms, 1%

R85—330,000 ohms

R86—680 ohms

R88—100,000-0hm pc trimmer potentiometer

R91—270,000 ohms

R93—249,000 ohms, 1%

R94—4300 ohms

R95, R97, R103, R105—360,000 ohms

R98, R101--820,000 chms

R99—845,000 ohms, 1%

R107—158,000 ohms, 1%

R108—4700 ohms

R109,R111, R117, R119—82,000 ohms

R110, R116—5100 ohms

R112, R115—180,000 ochms

R113—549,000 ohms, 1%

R114—1.6 megohms

R118—510,000 ohms

R120—6800 ohms

R121—2000 ohms

Misc.—Sockets (one 8-pin, thirteen 14-pin,
seven 16-pin), regulator mounting hard-
ware, tie-wrap etc.

Note 1: The following is available from Heu-
ristics Inc., 900 N. San Antonio Rd. (Suite
C-1), Los Altos CA 94022 (Tele:
415-948-2542): complete kit of all parts in-
cluding pc board, sockets, microphone,
hardware manual, and 200-page lab manu-
al, SpeechBasic, and assembly language
programs at $249. (California residents
please add 6%2% sales tax.)
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Fig. 4. Three bandpass filters and their associated time averagers.
They encompass three ranges corresponding to frequency ranges
of the first three resonances of an average human vocal tract.

program of Table | at 100 (hex). NOTE:
all program data in this article is in hex.

You must jump to your monitor routine
at address 0164-0165. Load address
195 with 05 and run the program. This
will input the fixed reference voltage lev-
els to the A/D converter and check the
signal paths from switch S1 to the com-
puter data bus.

After running this program, examine
locations 200 through 20F, 300 through
30F, and 400 through 40F. Location 200
through 20F should contain 12 +4, 300
through 30F should contain 24 +4, and
400 through 40F should contain 36 +4.

Insert the remaining IC's in their sock-
ets, load location 195 with 10, and run
the test program (Table I). This test uses
the signal generator (G1) to create an in-
put for the filters, amplifiers, and zero-
crossing detector, and thereby checks
the remaining signal paths on the board
and calibrates the microphone pream-
plifier. After running the program, exam-
ine locations 200 to 20F to see if it con-
tains 16 to 18. If not, adjust potentiome-
ter R88 and rerun the program until
these outputs occur.

46

Calibration and Test Program.
The test program (Table 1) is a general-
purpose calibration, test, and diagnostic
program for the Speechlab. It loads at
location 100 and requires memory from
100 to 600 for program and data areas.
Locations 163-165 should be loaded

36> DOog 4 15

with a jump to your monitor address so
that the program will return control to
your monitor after execution. If you do
not have a monitor, place a halt at this
location.

The program collects four 256-byte
buffers of data from four of the eight pos-

35D DOl 3 5
GGD 002 1l 2

89D 003 14 ICI8 10

5
+ 5V—@— WA —P— WMWY
s[>0 6 12 SZICE’
ss[>005 13 7
s[> EXT CLR |
— I
FéG i FI’:;G
\l
FI6)g
*lo
0
FIGJE
e
v s
BT
Fig. 5. Command latch (IC18) can activate tone generator
and switch S1(IC2). Op amp (44IC4) is logarithmic amplifier.
POPULAR ELECTRONICS
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Fig. 6. IC17 circuit selects
board address and IC14 forms
S2. IC10 and IC11 form 6-bit

18 then passed to computer.

A/D converter. Digitized data QQ

sible inputs to the A/D converter. The
first of the four bands is specified by the
Test Command word, which also speci-
fies beeper on/off and linear or logarith-
mic scaling. The next three bands are 1,
2, and 3 greater than specified by the
Test Command word. Each band is
sampled every five milliseconds until
256 samples have been collected from

MAY 1977

Ic22
ICc22

0]
3

|

a
[
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g3 >AL
A6
29[ A%
A4
A3
s >A2
eoDA'

each of the four bands. Data from the
first band is stored in 200 to 2FF, the
second band from 300 to 3FF, the third
from 400 to 4FF, and the fourth from 500
to 5FF.

For example, if the Test Command
word is set to 00, after the test program
is run, the four data areas will contain
numbers representing the outputs of
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Ic22
3[:>é

77E:>PWR
78[:>EDBW

band-0 (low frequency), band-1 (mid fre-
quency), band-2 (high frequency), and
band-3 (zero-crossing detector). Any-
thing that was spoken into the micro-
phone while the program was running, is
filtered, converted into a binary number,
and stored in the data areas.

If the Test Command word is set to
05, the first three data areas will contain

47
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48V IN ouT A
ID 1C6 N m\ o +5V ANALOG
i R €4,7,8,10,12,19,
o +8V GND ~T~ C27,32,44,55
Lo + + +5V DIGITAL

¢ | 38N A= bl

50 >0 ! i ANALOG GND
100 >Nl l 1 l DIGITAL GND

Fig. 7. Power supply circuit is conventional.
Note bypass capacitors that are actually
mounted between IC power supply pins and ground.

constant numbers corresponding to the
three reference voltage levels to the A/D
converter on band 5, 6, and 7. This is
useful for checking the A/D converter
operation and isolating problem areas to
one side or the other of the 8-to-1 analog
switch S7.

If the Test Command word is set to
10, signal generator G71 is enabled
which begins to “beep” the microphone
and connects the signal-generator out-
put into the microphone preamplifier A1.
The four data areas contain data from
bands 0, 1, 2, and 3 as when the Test
Command word was 00, but the input
signal comes from the signal generator
rather than from the microphone. This
allows calibration of the microphone
preamplifier and isolates problems in
one of the filter-averager chains.

Adding bit-3 to the command word will
cause logarithmic rather than linear data
scaling and will isolate problems to the
log amplifier or either of the two analog
switches comprising S2, the 2-to-1 ana-
log switch.

Various combinations of bits in the
Test Command word will allow quick cal-
ibration and fault isolation, and also pro-
vide a quick way to look at raw data from
any input through the microphone.

Software. A simple technique for
speech recognition of the digits zero
through nine with a recognition rate of
90% or better, is shown in the flowchart
of Fig. 10. An 8080 program for this al-
gorithm is shown in Table Il. The pro-
gram starts at memory location 0100
and requires less than 4K bytes of stor-
age including table space.

There are two modes of operation—
training and performance. During train-
ing, speech examples of the digits are
read into the microphone and the pa-
rameters of the speech input are extract-
ed and placed in the tables. In the per-
formance mode, an unknown utterance
is presented and recognized.

To use the program, enter it into the
computer starting at location 0100, and
then run the program. The Teletype will
respond with “T” (train) or “P"” (perform).
Type a “T” and the Teletype will re-
spond with “NUMBER?" which can be
between 0 and F. Type the digit you de-
sire, and the microphone will emit a
“beep” indicating that the speech win-
dow is open. When this beep occurs, vo-
calize the same digit you just typed in.
The microphone will beep again to indi-
cate that the speech window is now
closed. The machine will then type T or

210002
228001
210003
228F01
210004
229101
210005
229301
349501
CD6601
248D01
77

2c
228001
3A9501
C601
CD6601
248F01
77

2c
228F01
349501
£602
CD6501
2A9101
77

2C
229101

TABLEI

ORG 100H

START EQU 100H
LXI HrSTART+100M

SHLD TEMP1

LXI HySTART+200H

SHLD TEMP2

LXI H,START+300H

SHLD TEMP3

LXI HySTART+400H

SHLD TEMP4
Go LDA COMAND
CALL INPUT
LHLD TEMP1
MOV MsA
INR L
SHLD TEMP1
LDA COMAND
ADI 1
CALL INPUT
LHLD TEMP2
MOV MrA
INR L
SHLD TEMF2
LOA COMAND
ADI 2
CaALL INPUT
LHLD TEMP3
MOV HMrA
INR L
SHLD TEMP3
LA COMAND
ADI 3
CALL INPUT
LHLD TEMP4
MOV M»A
INR L
SHLD TEMF4
JZ sToP
CALL DELAY
JMP GO
MUI AsO
OUT OAFH
JMP SYSTEM
ORI 20H
OUT OAFH
ANI ODFH
BUT OAFH
IN OAFH
RAL
JC LOOP
IN OAFH
RET
PUSH B
MUI A»S
CPI O
JZ RETDEL
MVI By&%H
NOP
NOP
DCR B
JNZ DEL1
DCR
NP
POP B

STOP

INFUT

Loor

DELAY

DELO

DEL1

A
DELO
RETDEL

RET
SYSTEM EQU OCOOOM
TEMP1 DS 2
TEMP2 DS 2
TEMP3 DS 2
TEMP4 DS 2
COMAND EGU ¢
22 8D

8r
01
o1
02
03
77
Eé
FE
01

01
cD
co
cu
cp
01
DF
00
c1

00
o1
o1

01
18
AF
8B
9B

rr’7

“HANDS ON” EXPERIENCE WITH A TALKING COMPUTER

BY LESLIE SOLOMON, Technical Editor

While testing the Speechlab, we borrowed an Al Cybernetic

Systems (Box 4691, University Park, NM 88003) Model-1000
Speech Synthesizer ($325, assembled) to see if our microcom-
puter could “talk” as well as “hear.” The Model 1000 is designed
to fit into one slot of an Altair bus and delivers its output via an au-
dio cable that can be plugged into any audio amplifier system.
The output level is 0.6 volt p-p; impedance is 1000 ohms; and fre-
quency range is 150 to 4500 Hz.

This synthesizer is phoneme-oriented. Accordingly, you can
program it to say anything, as opposed to speech synthesizers
that have only several words fixed in ROM. Essentially, the Model
1000 is a hardwired analog of the human vocal tract and various
portions of the circuit emulate the vocal cords, the iungs, and the
variable-frequency resonant acoustic cavity of the mouth, tongue,
lips and teeth.

48
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Fig. 8. Etching and drilling guides for pc board are shown half size.
Guide at left is the component side. Component layout is in Fig. 9.

P again. You answer with a T, and the
process is continued as long as you
want. Do not exceed 16 entries with this
sample program.

Once you have some vocalized digits
in memory, run the program again. This
time, when the Teletype asks T or P, an-
swer with a P (for perform). Now, as you

speak the digits into the microphone, the
Teletype will respond by typing that digit.
When used in a quiet room, with the
same vocalization, this algorithm can be

All the information necessary to perform the synthesis func-
tions are located within a ROM that is accessed by the program.
Words and sentences are formed by supplying a string of ASCIl
characters as would be done when outputting to any port, except
that these strings also use some non-alphanumeric characters
(i.e., the “+" is used to form “th” asin “thaw" or “earth”). Each
ASCII character represents a particular phonetic sound or pho-
neme. If desired, you can create a program that produces simul-
taneous printout and “voiceout” of the same string.

The device requires very little software to implement: less than
50 bytes of assembly language or a handful of BASIC state-
ments. The manual accompanying the synthesizer covers
speech generation in detail, how it is created, and what is in-
volved. It also illustrates how to “mechanize” speech, with sever-
al examples shown.

A‘ter working with the synthesizer for a couple of weeks, we

found that we have a lot to learn about how humans create
speech. After many hours of studying, experimenting, and re-
doing programs, we made the Model-1000 utter some recogniz-
able sentences. It is not easy, our experience showed, even
when one uses the wealth of instructions provided.

Working with a phoneme-oriented speech synthesizer is a little
like learning to use a microprocessor. All the logic is there, but
programming it properly is another story. Like working with a
processor for the first time, one must crawl frustratingly before
walking. Slowly, however, the ideas start to percolate. Our com-
puter still talks with a rather heavy “robotic” accent, but we have
hopes that someday it will “humanize.”

To paraphrase Sam Johnson: “Sir, a computer talking is like a
dog walking on its hind legs. It is not done well; but you are sur-
prised to find it done at all.” We have a long road ahead to the
“HAL-9000," but the first step has been taken.

_/

MAY 1977
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expected to have a recognition rate
greater than 90%.

The program works as follows: the
sampling subroutine is entered to obtain
a sample of the amplitude every 10 mil-
liseconds in each of the three frequency
bands and to estimate the number of
Zero crossings during each time period.
One hundred and fifty samples are col-
lected, allowing up to 1.5 seconds of
speech (between microphone “beeps”).
A preset threshold is used to find the be-
ginning and end of the word. The dura-
tion of the word can now be computed
by a simple subtraction. Typically, this
duration will be about 400-milliseconds
for the digits. The duration time is divid-
ed by 16 to select 16 evenly spaced pa-
rameters from the three bands and zero-
crossing information.

The 64 bytes obtained (16 parameters
from each of the four bands) are com-
pared with similar parameters which
were collected during the training mode.
A summation (running total) of the differ-
ence between the 64 parameters of the
sample and the parameters of the train-
ing “templates” is computed. The totals
represent a measure of the difference
between the sample and each of the
previously stored templates. The tem-

Fig. 9. Component layout
for the Speechlab. See
etching and drilling
guide on previous page.

START
;
INPUT
COMMAND
PERFORMANCE TRAINING
MODE MODE
ASK
Y
-y TYPE FOR
_ DIGIT
COLLECT COLLECT
1.5 SEC 1.5 SEC
OF SPEECH OF SPEECH
ISOLATE ISOLATE
16 EVENLY 16 EVENLY
SPACED SPACED
SAMPLES SAMPLES
COMPARE STORE IN
AGAINST TABLE
TABLE INDEXED
‘ BY DIGIT
REPORT
NEAREST
MATCH

Fig. 10. Flow chart of

a simple program that is
used to “T” (train) and
“P” (perform) a'vocal
operation. The program
is shown in Table II.

plate with the smallest difference from
the sample is then selected as the an-
swer (output).

The above algorithm, while relatively
simple, illustrates many of the basic con-
cepts of speech recognition. A manual
supplied with the Speechlab kit contains
descriptions of other approaches to
speech recognition, along with sample
programs to demonstrate the tech-
niques of speech recognition. <o

POPULAR ELECTRONICS
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HOBBY-WRAP  WIRE-WRAPPING, STRIPPING, UNWRAPPING TDOL FOR AWG 30 (.025 SQUARE PDST)

TYPES OF WRAP

s A "‘Regular” bit wraps the bare wwe zround
the terminal. A ‘“'Modified’’ bit wraps a portion
of insulation 3-oun< the termine! 1r addizion to
the bare wire. This greatly increases the ability

PART No. to witastand v braton.

WSU-30

UNWRAP
OK MACNINE & TOOL CORPORATION

TELEX 25091 TELEX 232393
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MOST
*600 RECEIVERS
SOUND AS ¢

©U.S. PIONEER BLECTRONICS CORF, 1977
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P, The average
otid $602 receiver sourds as
- good as the new Picneer SX-450
until ycu start listening to prices.

If $600Q is your kinc of prize, anSX-650
sho.ld cualify as your kinc of receiver. Not
only will it give you the kind ot featu-es and
sound quality you'd expect for that knd o-
money; it'll also leave you with roughly half
your receiver budget unexpeaedly unspent.

But suppos= your idea of a recever
price is somewnere under $300! The SX-¢50
will sound bette- to you tharranything you
thought you could aftord. Because it has
more pcwer, & wider frequancy rangs, less
distorticn, and far greater versatility than
most other receivers in that category!.

It's a fact that the SX-650 provices
a continuous >cwer ouzpitof 35 watts par

__ mln RMS into

within +0.3cB of the RlAAcuwe

The facts of its stereo ssp=ration,
selectivity ard sensitivity must really be
experienced: sometimes on]yi hegrirg is
believing. 2

You'll also be impressed bv wha: yOul
don't hear from the SX-65C. You won't h=ar
the thousand miscelaneous ecoustic devils
that live in the limbo between FM stations
cn lesser receivers.

Onvour next visit to a high ﬁdellty
dealer, listen to a Pioneer SX-630 wizh any
reasonably accurate speakers.

Youll tird either its price cr its

| performance amazing. Depending cn which:

you hear firs:.

WPIONEER

U.S. Poneer Elearronics Corp - 75 Oxford Drive, Moonachie, New lersey 07074
"The velue shown in this ad is fer informational purposes only Actua resale
priceswd | b2 se by the individual Pioneer dealer 2t his aption.
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IMSALI Introduces the Megabyte Micro.

The Megabyte Memory

Until today. the largest memorv vou could
fitand address in a single nucrocomputer
CPU was 65K.

Now. IMSAI presents an incredible
menmory system for micros 16 times more
powerful than yesterday’s best.

Imagine. a full megabyte of power from
sixteen 65K RAM boards.

And. to control all this. the IMSALI
Intelligent Memory Manager (IMM). the
super control board.

You can write protect blocks through-
out the full megabyte. Or.map in 16K blocks.

Plus. preset 16 mapping contigurations
with protect for high speed transfer or rapid
change.

All interrupts are fully vectored. and
there's an interrupt if an atiempt s made to
write into protected memory.

There's even a real “time of day™ clock.

65K, 32K and 16K RAM
Boards

Unul today. the most memory vou could
plug into a single slot was 16K.
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Now. IMSAI presents memory boards
in astonishing multiples of sixteen: 65K.
32K and 16K low power. dynumic RAM
Boards. They can be used in any S-100 bus
computer individually or in combination
to form conventional systems up to 65K
bytes.

Every board s fast. With “hidden
refresh™ and no “wait state”

The Complete Megabyte
Microcomputer System

The IMSAL Megabyte Micro'™ is anly part
ot the storv. The tull svstem can include
duul floppy disks. terminals. plotters.
printers and tape cassettes.

IMSAL also offers the finest high level
and peripheral software available. Paper
tape und Tape Cassette 170 and super Disk
Operating Systems. Plus. BASIC and Disk
BASIC with more high level lunguages
coming.

Until today. the microcomputer’s
potential was just something you talked
about.

Now. you can put it to work. Powerfully.

CIRCLE NO. 30 ON FREE INFORMATION CARD
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GENTLEMEN:

I'm power hungn!

[JSend 63K RAM Board Kil $2399 [T] Assembled $3899
[JSend 32K RAM Board Kit $749 [] Assembled $1099
[JSend 16K RAM Board Kit 8449 7] Assembled 8679
[Send IMM ROM Control kit $299 7] Assembled $399
[ Send IMM ERON Contrel Kit $499 7] Assembled $699
] Send full catalog $1 00

Check /MO enclosed. Amt. S
Charge mv. [[]BAC [JM/C

= Exp. Date

s
Lol

[ Send namte ¢ my nearcst IMSAT dedler
Name
Compuny Title

Address

City

State/ Zip

IMSAT

IMSAI Manufacturing Corporation
14860 Wicks Blvd.

San Leandro. CA 94577

(415) 483-2093 TWX 910-366-7287
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O-CAM
PRINTED CIRCUIT
BOARD METHODS

How to use GC Calectro and Datak kits
for making pc boards directly from printed matter.

OU CAN now copy pc etching and

drilling guides directly from the
printed page without using a camera or
laying out an artwork master. Two pc
kits that can accomplish this dream feat
for the electronics hobbyist are now on
the market. One of these kits is called
“Lift-It” from GC Electronics; the otheris
Datak’s No. ER-4 kit.

The two direct-copy pc kits use differ-
ent approaches to achieve essentially
the same end. The Lift-1t technique actu-
ally lifts the printed pattern from the
page with a paint-on transparent film
that has an affinity for the printing ink.
The ER-4 technique uses a no-camera
photographic process to duplicate or re-
verse a printed image or a positive or
negative transparency, depending on
how the copy film is exposed. Either
copy method will greatly speed up the
artwork portion of a construction project
in which a pc board is used.

Kit Lineups. The Calectro No. J4-828

MAY 1977

BY A. A. MANGIERI

Lift-1t kit from GC contains seven chemi-
cals in bottles and cans, three trays, and
pc contact film. The chemical lineup in-
cludes the paint-on Lift-It film solution
around which the kit is built, board-strip-
ping solution, contact film developer,
board developer, paint-on resist lacquer,
aerosol resist sensitizer, and premixed
ferric-chloride etching solution. Two of
the trays supplied are aluminum and are
meant for the developing processes,
while the third tray is plastic and is for
etching only.

The only additional items needed for
making printed circuit boards with the
Lift-It kit are a yellow “safe” light, any of
several light sources for exposing the
contact film and board, and copper-clad
board blanks. All chemicals in the kit
come premixed and ready to use.

Datak’s No. ER-4 kit uses a unique di-
rect-photocopy process, called Pos-
Neg. The kit contains four chemicals, a
printing frame with yellow filter, artwork
aids (layout film, drafting tape, and di-

www.americanradiohistorv.com
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rect-etch dry-transfer pc patterns), pho-
tocopy fim, and two copper-clad pc
blanks. The two types of film developer,
film fixer, and ferric-chloride etchant are
supplied in powder form (to be mixed
when needed), while the board develop-
er and photoresist come ready to use.

The only additional materials needed
with the ER-4 kit are a photoflood lamp,
three glass or plastic trays, and bottles
for the home-mix chemicals.

With both kits, you receive compilete,
detailed instructions on how to use
them. In both cases, materials are sup-
plied for making both positive and nega-
tive exposure masks for use with pre-
sensitized pc blanks (single-sheet origi-
nal artwork can measure up to 5" by 57).

Note: The two methods are described sep-
arately on the following two pages. Meth-
ods of transferring from artwork to pc
board are given on the final page of this
article.
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THE “LIFT-IT” METHOD

If you are new to pc techniques and
have little or no experience in working
with photographic techniques, the GC
Lift-It kit may prove to be more conven-
ient to use. There are no photo methods
used in making the first film artwork.

Since using the Lift-It method de-
stroys the original published etching and
drilling guide, it pays to photocopy both
sides of the magazine page on which
the artwork appears so that none of the
published material is lost. Cut the page
from the magazine, trim the artwork to
leave about 4" (6.35 mm) excess on all
sides, and tape the artwork flat on a
sheet of waxed paper. Paint the Lift-It
emulsion over the entire surface of the
artwork and allow to dry for 15 minutes.
Repeat painting on the Lift-it emulsion
and allowing it to dry until six thin, even
coatings have been built up. After apply-
ing the final coating, allow the emulsion
to dry for at least two hours.

When final drying is complete, soak
the artwork in warm, soapy water for an
hour or more. Remove the artwork from
the soaking bath and carefully remove
the softened paper from the Lift-It film by
rubbing with the tip of your finger. Be
careful to avoid tearing, stretching, or
deforming the film. Iif particles of paper

THE “POS-NEG” METHOD

The Pos-Neg method used in the Datak
ER-4 kit depends on accurate timing
during the exposure of the sensitized
film supplied in the kit. Using the Pos-
Neg copy mode, you can directly copy
the pc etching and drilling guide from the
printed page. This results in a film pos-
itive that can be used directly to expose
positive-resist-sensitized pc blanks.

To use the direct-copy Pos-Neg meth-
od, you begin by loading the contact
frame (included in the kit) with the print-
ed etching and drilling guide with the art-
work facing up, followed by a narrow test
strip of the sensitized film with its brown
side up, and with the yellow filter on top.
The whole is firmly sandwiched together
between the contact frame and its top
glass.

Next, you expose the test strip in
blocks for 30 to 100 seconds at 10-
second intervals. After developing and
fixing the exposed film strip, you may
find only one block satisfactory for your
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prove to be stubborn, return the artwork
to the soaking bath for 15 minutes to a
half hour. Finally, when all particles of
paper have been removed from the film,
allow the latter to completely air dry, af-
ter which you can apply a coat of the Lift-
It emulsion to the ink side of the film.
Make this coat as thin as possible.

You can greatly reduce the time to
make the first artwork if, after applying
the Lift-It emulsion, you dry it under a
heat lamp or in a just-warm oven. Ar-
range the heating to dry the filmin3to 5
minutes. (The wet emulsion is milky; as
it dries, it becomes clear.) Using heat to
speed up the drying, you can put the art-
work in the soaking bath after 30 to 45
minutes of final drying. To reduce soak-
ing time, tape the artwork, paper side
up, to a clean glass plate and place both
in the bath. After 10 minutes or so of
soaking, cautiously rub the surface of
the paper to break up any glaze. Re-
peatedly rub the paper gently until it be-
gins to roll off in small bits at first and
then in larger pieces. If the paper stub-
bornly adheres to the film, do not rub
harder; allow additional soaking time
and then proceed.

The prepared artwork can be used as
is to expose presensitized pc blanks
treated with positive photoresist, such
as GC's No. 22-232 spray-on positive

- . od

resist (use only GC No. 22-225 resist
developer when using this positive pho-
toresist—not the No. J4-630 board de-
veloper supplied in the Lift-It kit).

Positive to Negative. Assuming you
are using negative photoresist and have
a Lift-1t positive, the next step is to make
a negative of the Lift-It artwork. To do
this, you use the contact film supplied in
the kit. The procedure is simple. Work-
ing under safe-light conditions, you cut
the film to size, place it glossy side up in
a contact frame (such as GC's No.
22-280 frame), place over the film the
Lift-Iit positive with ink side down, close
the frame, and expose it under cool-
white fluorescent light. if you do not
have a contact frame, two clean sheets
of glass will do. Excellent results are ob-
tained with a pair of 20-watt cool-white
fluorescent lamps at a distance of 4”
(10.2 cm). Exposure time will first have
to be established by exposing segments
of a thin strip of the film for 15, 1, 2, and 4
minutes.

Once you have established the cor-
rect exposure time and have exposed
the film through the Lift-It positive,
switch to safe-light conditions, remove
the film from the contact frame, and
place it, dull side up, on a clean sheet of
glass. Flow onto the film a liberal quanti-

Typical ER-4 mask.

www americanradiohistorv com
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Mask made
using the

“Laft-It”
process.

needs. The “good” block will have al-
most opaque blacks surrounded by a
slight brownish haze in the ‘“clear”
areas. It is usually necessary at this
point to run off another test strip, this
time in 3-second steps that span the ex-
posure time of the “good” test block, to
determine the exact required exposure
time within 3 seconds.

Since the Pos-Neg technique involves
both direct and indirect lighting effects, it
is quite critical. An accurate enlarger
timer to control the on-time of the photo-
flood light will prove helpful. If you do not
have an enlarger timer, you can use a
clock with a sweep second hand and
manually control the lamp.

At all times, the presensitized film
must be in intimate contact with the
printed etching and drilling guide. Addi-
tionally, there can be no “print-through”
in the artwork. If printing on the reverse
side of the page from the etching and
drilling guide is visible, back the artwork
with matte black paper.

The simplest of the photo copying

MAY 1977

procedures with the ER-4 kit is the du-
plication of a positive from positive or
negative film transparency. Here, again,
you must determine the proper exposure
time. You load the contact frame with the
grey side of the sensitized film up, trans-
parency, and yellow filter on top, and ex-
pose in blocks for 20 to 90 seconds in 10-
second intervals. After developing and
fixing the exposed film, the correct expo-
sure time will be that represented by the
block with opaque black areas surround-
ed by water-clear areas.

Positive to Negative. Two separate
exposures of the sensitized film are re-
quired to make a positive from a film
negative or vice-versa. First, you must
determine a “clearing” time. To do this,
you load the contact frame with the film
test strip with its grey side up and place
the yellow filter on top. Then, you ex-
pose the strip in blocks for 20 to 90 sec-
onds in 10-second intervals. After this,
you develop the film in fresh developer
at 68° F (20° C) for 2 minutes, place it in

www americanradiohistorv com

ty of contact-film developer. Soak a wad
of cotton with the developer and rub
gently, in a circular motion, over the en-
tire dull surface of the exposed film. Af-
ter a minute or two, the areas of the film
that were not exposed to the exposing
light will begin to dissolve and come
away from the film. Continue rubbing un-
til all scft areas of emulsion have been
removed. Be as gentle as possible with
your rubbing because the emulsion left
behind at this point will be soft. When all
unwanted emulsion has been removed,
rinse the film under gently running warm
water and allow to dry completely.

What you should now have is a high-
contrast film negative with opaque
orange areas surrounding water-clear
conducfor areas. The details should be
as sharp as they are in the Lift-It pos-
itive. Carefully examine the film negative
for discontinuities and other flaws. You
can repair discontinuities by cutting
away the appropriate portions of the film
with a razor blade or sharp X-acto knife.
Pits and other flaws in the emulsion can
be repaired with the paint-on resist lac-
quer in the kit.

Although exposure time is not critical,
gross underexposure will result in com-
plete removal of the emulsion. Con-
versely, gross overexposure might pre-
clude any development at all.

the fixer for 5 minutes, wash it under
gently running water, and allow it to dry.
The test strip should go from fully
opaque black to fully water clear, with
one or -wo intermediate shades. If the
first fully clear block was exposed for 60
seconds, the clearing time is 70 sec-
onds, for example. Record the clearing
time for future reference.

Now, to reverse your film transparen-
cy, you first expose the entire test strip
through the yellow filter for the recorded
clearing time. Then, remove the yellow
filter and substitute it with the film trans-
parency and expose again in blocks for
31021 seconds at 3-second intervals. Af-
ter developing, fixing, and washing the
test strip, select the block that has
opaque blacks with water-clear whites.
You now know the exposure times for
both clearing and copying.

The ER-4 Pos-Neg system sounds
more ccmplicated than it really is. Once
you gain some experience with it, it will
be no more difficult to use than were oth-
er “phot2” methods used in the past.
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FROM ARTWORK TO BOARD

With very little practice, you can easily
photosensitize copper-clad pc blanks.
The blanks must be flat and free of
ragged edges. The best way to deal with
a ragged edge is to use a fine steel file to
remove copper burrs and fine emery
cloth to smooth the edges. Next, thor-
oughly scour the copper with a steel-
wool soap pad until it has a burnished
finish and sheds water. Rinse thorough-
ly and allow to air dry, either at ambient
room temperature or in a just-warm
oven. Do not wipe the blank dry with a
towel. The blank is now ready to be sen-
sitized with photoresist.

Go to safe lighting conditions and
place the pc blank with its copper side
up on a couple of thicknesses of news-
paper, thoroughly shake the can of
spray resist, and spray a thin, even coat-
ing of the resist over the entire copper
surface. Dry the resist for an hour at
room temperature or for 15 minutes in a
just-warm oven. Then inspect your work
under safe lighting. If the coating of re-
sist lacquer appears to be too thin, apply
a second thin, even coat and again allow
to dry. Before taking on a big job, devel-
op a “feel” for the spray technique, us-
ing a piece of scrap pc blank.

WIRE WRAPPING TOOL

For AWG 30, .025" (0,63mm) sq. post,
“MODIFIED" wrap, positive indexing,

anti-overwrapping device

Finishing Steps. Under safe light,
place the sensitized pc blank in the con-
tact printing frame and place the expo-
sure mask on top. Make absolutely cer-
tain that the proper side of the mask is in
contact with the blank. You can now ex-
pose the blank with any of four light
sources, detailed in the instructions sup-
plied with the kits. A fluorescent lamp
with two 20-watt cool-white tubes at a
distance of 4" from the top of the contact
frame is suitable. You will have to deter-
mine the proper exposure time by trial
and error with sensitized scrap pc blank.

Once the blank has been exposed, go
to safe lighting and immerse it in the ap-
propriate pc board developing solution
and agitate. Remove the blank from the
solution promptly when the circuit pat-
tern appears, usually in about a minute
or less. At this point, the resist is no
longer sensitive to light, and you can
switch back to normal lighting. Flush the
developed blank under gently running
water and allow to air dry at room tem-
perature for an hour or in a just-warm
oven for about 20 minutes. At no time
before the board is dry should you touch
the resist pattern. The pattern will still be
soft and easily damaged.

After drying is complete, carefully in-
spect the pattern for faults and use

paint-on resist lacquer or dry-transfer
patterns to touch up any breaks. Then
etch the blank in pc etching solution.
You can speed up the etching time by
preheating the etching solution by set-
ting the bottle of solution in hot water un-
til it becomes too hot to handle. Do not
pour the etchant into a pot and heat it di-
rectly on a stove. Pour the etchant into a
glass or plastic tray large enough to
accommodate the pc blank. Place the
blank, copper side down, in the hot etch-
ant and agitate the bath by gently rock-
ing it back and forth. Periodically check
the progress of the etching after 20 min-
utes. When all unwanted areas of cop-
per have been etched away, remove the
pc board from the etchant and thorough-
ly rinse it under running water. Then re-
move the resist on the copper with pc
board stripping solution.

The final step in making a profession-
al-quality pc board at home is to trim the
board to size and drill all component-
lead and mounting holes. From initial
artwork to ready-to-go etched and drilled
board, the job should take between five
and eight hours, depending on the size
and complexity of the board. The boards
you make with either of the two kits de-
scribed here will be indistinguishable
from boards made by a professional. ¢

HOBBY-WRAP
Modei BW-630

Battery

wire
wrapping

tool

ON [%3

95

(batteries
not included)

COMPLETE WITH BIT
AND SLEEVE

OK MACHINE & TOOL CORPORATION

3455 Conner St Bronx, NY 10475 / (212) 994-6600 / Telex 125091
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This Library is the most comprehensive work of its kind to date. There are other
software books on the market but they are dedicated to computergames.

The intention of this work is to allow the average individual the capability

to easily perform useful and productive tasks with a computer. All of the
programs contained within this Library have been thoroughly tested and
executed on several systems. Included with each program is a

description of the program, a list of potential users, instructions for

execution and possible limitations that may arise when running

it on various systems. Listed in the limitation section is the amount

of memory that is required to store and execute the program.

Each program’s source code is listed in fult detail. These source
code listings are not reduced in size but are shown full size for
increased readability. Almost every program is self instructing

This LIBRARY is a complete do it yourself kit. Knowledge
of programming not required. EASY to read and USE.

Written in compatible BASIC immediately executable in
ANY computer with at least 4K, NO other peripherals
needed.
VOLUME ONE Part Trae Pony |
Rate RAouletta
Part 1 Beaturn 1 Sky Diver
Return 2 Tank
BOOKKEEPING Schedule 1 Teach Me
Band
Building Pare 2 PICTURES
Cormpound A Mewrman
Cyelic GAMES JLF K.
Dacision 1 Anirmals Four Linus
Decision 2 Astronaut Mz, Sarnta
Depraciatian Bagel Mixon
Efficiant Bio Cvele Maogl Mol
Flawe Cannans MNude
Installment Checkars Paace
Intarast Craps Falicerman
ISt rrents Diogfight Santa's Sleigh
Mo Lgage Golf Snoopy
Cptrimize dudy Wirgin
Ordar Line Up
VOLUME TWO Hand 2 Difforonces
Solva Crual Ploy
Part 3 Sphere Trian E =p-Distri
Siars Li=ast Souares
MATH & ENGINEERING Track Paired
Bearr Triangle Plot
Convy, Varlabla Plotpts
Filtar Weotar Polynomial Fit
Fit Regrassicn
Integratian 1 Part 4 Stat 1
Integration 2 - St
Intansity PLOTTIMNG B STAT T-Distribution
Lala Binamial Unpaired
Macro Chi-5q. Wartance 1
Max. Min, Corff Wariance 2
Mavaid Conlidenca 1 Yy
i Confidence 2 BROWN
EET-,I::.E Caorrelations APPENDI X A i
PED Curve 'EI-L_M1_C-
Band 1 ot STATEMEMNT DEF
VOLUME THREE pASIC ®
. ‘:T\M\
Fart 5§ SO Y
1BRA
ADVANCED BUSINESS Sork Stoch 1 1ih
Billing
Inventary corLuME w
Payraoll N
Risk
Schodule 2
Shinping
Stocks
Switch Ly weo¥
Ty T
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and prompts the user with all required running data.
Immediately following the source code listing for most of
the programs is a sample executed run of the program.

This Library is destined to become one of the reference
bibles for the small computer field, due to its versatility
and unigueness and the ease of operation of the programs
it contains. These volumes are deductible as a business
expense when purchased by a company. Send your
remittance for prompt delivery, while supplies last.
Volume discounts are available to qualified dealers.

The entire Library is 1000 pages long, chock full of
program source code, instructions, conversions, memory
requirements, examples and much more. ALL are written
in compatible BASIC executable in 4K MITS, SPHERE,
IMS, SWTPC, PDP, etc. BASIC compilers available for
8080 & 6800 under $10 elsewhere.

S2av®

VOLUME FOUR

Birmgo
Boands
Eull
Enterprise
Football
Funds 1
Funds 2
Go-Moku
Jack

Like
Lo
Mazeas
Pokar
Popal
Profits
Cubic
Hates
Hetire
Savings
sBA

Tic-Tac-Toe

VOLUME | & il — $24.95 each
VOLUME i1l — $39.95 each
VOLUME IV — $9.95 each

Add $1.50 per volume for postage and
handling.

e |
| BANKAMERICARD

==

Phone Orders call (800) 638-9194 N

Information and Maryland Residents Call (301)-721-1148
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NEW 3'- Digit Multimeter
from B&K-PRECISION

=
MODEL 283—$170

...you’ll want it for its features
...but it’s the price that will sell you!

® High intensity LED display is easily read from
at least 6 feet in the brightest room.
Measures AC and DC voltage, AC and DC
current and resistance.

0.5% DC accuracy.

100% overrange (1000 scale reads to 1999).
Automatic polarity.

Automatic decimal point.

Flashing overrange indication on display.
Four voltage ranges to 1000V

Four current ranges to 1000mA.

Six resistance ranges to 10 meg.

In-circuit resistance measurements at voltage
levels below conduction threshold of
semiconductors.

= Overload protection on all ranges.

Complete new circuitry makes the Model 283 the
most dependable and versatile 3'2 digit
mrultimeter you can buy. The extra-bright display
allows you to use it where other units would
cause reading problems. The selectable “low
ohms"” function permits accurate measurement
of semiconductor shunted resistors.

CIRCLE NO. 10 ON FREE INFORMATION CARD

An optional, internal battery pack (BP-83,
$50.00) provides 8 hours of continuous use on
one overnight charging and charges when

the Model 283 is in use on 115/230VAC.

Thoughtful, convenience features like a side
carrying handle, tilt stand and detachable line
cord add to its usefulness.

Your B&K-PRECISION distributor has them in
stock and will be glad to demonstrate its features
to you. Call him, or write for additional
information.

oA PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Avenue
Chicago, Illinois 60635 - 312/883-9087

In Canada: Atlas Electronics. Ontario

POPULAR ELECTRONICS
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ARINE RECHVER

Hear pilot-to-control conversations while in-flight
with low-cost Varactor-tuned crystal set.

NTIL NOW, “armchair pilots” wish-

ing to listen to airplane-to-tower
communications have had to confine
their activities to ground-based monitor-
ing. But the project described here—
essentially a vhf crystal set with a small
audio amplifier—will allow reception of
such conversations when the user is on
board an airliner. It will do so without
creating any hazard to the plane’s navi-
gation system. The receiver is easily
built, using readily available, inexpen-
sive parts.

About the Circuit. Unlike super-
heterodyne receivers, whose local oscil-

MAY 1977

BY CASS R. LEWART

lators generate signals which can inter-
fere with reception in the 108-to-118-
MHz radio-navigation band, this project
can be used with complete safety. The
heart of the project is a 4-transistor au-
dio amplifier with a built-in speaker,
shown schematically in Fig. 1. Power
switch S1 is ganged with R1, the volurhe
control. The amplifier draws current from
a single 9-volt transistor battery, B1.

A few modifications transform this am-
plifier module into an airline receiver,
shown schematically in Fig. 2. The re-
ceiver comprises a tuned r-f circuit (L1,
C1 and D1), ademodulator (D2) and the
modular audio amplifier. The tuned cir-

www.americanradiohistorv.com

cuit is unusual in one respect—it uses a
voltage variable capacitor or Varactor as
the variable capacitance. This diode,
when reverse biased over a range of O
to 9 volits, behaves like a variable capac-
itor of 5 to 15 pF. Because C1 is in se-
ries with D1, the effect of the fixed ca-
pacitor is neglible. The combination of
L1, a small hand-wound coil, and D1
resonate to provide coverage from 118
through 135 MHz. (Construction details
for L1 are given on the next page.)

A short piece of insulated, stranded
hookup wire serves as an antenna. The
wire is terminated with a pin or banana
plug (P1), and is connected to the rest of
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Fig. 1. Simple
four-transistor
audio amplifier
before modification.

Al—Modular  Amplifier
277-1008 or equivalent)
B1—9-volt transistor battery

C1—0.01-F, 50-V disc ceramic capacitor

D1—5-15-pF voltage-variable capacitance di-
ode (Motorola HEP R2501—do not substi-
tute)

D2—1N34 germanium diode

J1—Miniature phone jack (part of A1)

(Radio  Shack

Fig. 2. Schematic of the amplifier with minor
additional circuits needed to make airline receiver.

PARTS LIST

J2—Pin or banana jack

L1—Five tumns of No. 24 enamelled copper
wire on a ¥-inch form, approx. 10 turns per
inch

P1—Pin or banana plug

R1—Volume/tuning control (part of A1)

S1—Spst switch (ganged with R1, part of A1)

Misc.— Dynamic earphone (8 ohms), hook-
up wire, solder, etc.

Fig. 8. Unmodified (A)
and modified (B) wiring
to R1 to convert it from

X=BREAK CONNECTION

TO B?T{ERY

volume to tuning control. B

TO Cl AND

ANODE DI ANODE
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the circuit via J2, a pin or banana jack.
Signals are thus applied to the tuned cir-
cuit, which is resonated by means of AT.
This potentiometer, which served as the
volume control in the unmodified amplifi-
er, functions as a voltage divider to ap-
ply variable reverse bias across D1.

After the vhf signal has been boosted
by the paralle! LC circuit, it is demodulat-
ed by germanium diode D2 and applied
to the audio amplifier. The output of the
amplifier drives a dynamic earphone
plugged into jack J1 (the former input
to the amplifier).

Construction of the receiver is greatly
simplified by modifying a ready-built au-
dio module and adding a few additional
components. In the author’s prototype, a
Radio Shack 277-1008 amplifier was
used. However, other units can be used
equally well. The additional components
fitin place of the module’s speaker.

Start by removing the three small Phil-
lips screws which secure the amplifier
pc board to the plastic enclosure. Then
remove jack J1 and unsolder the ieads
running to it. Raise the pc board and un-
solder the leads connected to the speak-
er. Remove the speaker by softening the
glue holding it to the plastic enclosure.
Use acetone or nail-polish remover and
pry the speaker away with a sharp knife.
Then attach what were the speaker
leads (points X and Y) to J1. Polarity is
not important.

Refer to Fig. 3A and 3B for the follow-
ing steps. Open the pc foil running from
the volume control (R1) to the ampilifier
input (point P) and to the input jack
(point M) by scraping it off with a sharp
blade. Connect the terminal previously
running to point M to one side of switch
81 (point S), which is ganged with R7.
Solder a wire to the wiper of R1 and con-
nect the other end to one side of C1 and
the anode of D1. Then solder a wire to
the pc foil that formerly ran to the wiper
of R1 (on the other side of the break in
the foil), and attach the other end of the
wire to the anode of D2.

Next, drill a hole about 1-9/16" (3.97
cm) from the top of the enclosure on the
left side (as viewed from the rear) to
accommodate J2, the antenna input
jack. Mount the jack and secure the pc
board to the enclosure with the three
small Phillips screws. To form L1, wind
five turns of No. 24 enamelled copper
wire on a 3-inch (9.53-mm) form,
spaced about 10 turns per inch. Scrape
the insulation off the ends of L1 and po-
sition the coil in the speaker cutout of the
pc board. Connect D1, D2, L1, and C1
as indicated in the schematic, using J2
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for mechanical support. Be sure to ob-
serve correct polarity for the diodes or
you will damage them. Solder all re-
maining connections.

Alignment. The best way to align the
receiver is to couple it to a signal gener-
ator producing an output at 125 MHz
with internal 400-Hz modulation. Con-
nect a small dynamic earphone to J7
and set the tuning control (R1, the for-
mer volume control). Compress or ex-
pand the winding of L1 for maximum au-
dio output. If you can't get access to a
signal generator with the required out-
put, just go to your local airport. Connect
a short (one foot or so) wire terminated
with a suitable plug to J2, and listen to
transmissions from the airport tower.
Adjust L1 for best reception with R1 at
center position.

Operation. The airline receiver is very
simple to use. When you are taking a
flight, try to get a seat near the window.
Attach the antenna wire to the window
with a small piece of masking tape, and
plug the earphone into J1. This will allow
you to monitor the pilot’s conversations
without causing a commotion.

You will not usually know the exact
frequencies used by a particular air-
plane. Airport towers generally transmit
and receive below 120 MHz. Other com-
munications can be found anywhere be-
tween 120 and 135 MHz. Between take-
off and the time when a plane reaches
cruising altitude, its pilot will use several
frequencies in succession, communicat-
ing with the tower, departure control,
and possibly to the particular airline con-
troller. Similarly, the pilot will use several
frequencies during the descent.

Each conversation will be brief, lasting
only a few seconds. Accordingly, an im-
portant characteristic of this receiver is
its broad selectivity as compared to that
of a superheterodyne receiver. The user
can therefore leave the tuning control at
its center position. The pilot’s transmis-
sion will still be heard—even if the tuned
circuit is not resonant exactly at the op-
erating frequency. The receiver can be
quickly retuned for optimum reception if
desired. Another possibility is to continu-
ously tune the receiver back and forth,
scanning the band until you can hear the
pilot’s voice.

When using the receiver, you may try
to explain to the stewardess what you
are doing in case other passengers think
you are using a radio that might foul up
airline communications. Your radio is
similar to a tape recorder which would
be permitted on board. <
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MORSE CODE AUTOMATIC READQUT
ON ATV SCREEN

How to interface the Morse-a-Letter to a ““TV Typewriter.”’

LTHOUGH the Morse-A-Letter

(January 1977) deciphers Morse
code signals very effectively, its useful-
ness is somewhat limited by its single-
character LED readout. At higher code
speeds, the characters are displayed
briefly, straining the operator's ability to
copy down the entire text. However, it's
easy to interface the Morse-A-Letterto a
“TV typewriter.” This combination,
called “Morse-A-Display,” will allow
message display in page format—a
boon to CW operators and SWL'’s inter-
ested in copying Morse.

Designed with this application in mind,
the Morse-A-Letter contains all electron-
ics necessary for converting dits and
dahs to TTL-compatible ASCII-6 code.
The required interface is simple and
straightforward. All features of the origi-
nal project are retained.

ASCII. Before examining the interface,
let's review some basics of ASCII code.
This will help us understand how the
Morse-A-Letter/TV typewriter team op-
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erates. ASCIl is a standard 8-bit infor-
mation code used with most computers
and data terminals. It may be used in the
parallel (all bits present simultaneously
on separate lines) or serial (one bit at a
time on a single line) mode. Most sys-
tems do not use the eighth bit of the
code and it is, therefore, assumed to be
a logic one at all times. Some systems,
however, use the eighth bit for parity or
error testing. The remaining seven bits
provide a total of 128 possible charac-

INTERCONNECTIONS
Morse-A-Letter TV Terminal
Connector Connector

A13 Bit 7*
A21 Bit6
A20 Bit5
A19 Bit4
A18 Bit3
A17 Bit2
A186 Bit1
Al4 Strobe

A1, A9 Ground

* Optional, see text

www.americanradiohistorv.com

ters. Of these, one group of 32 is re-
served for the upper case alphabet and
a few punctuation marks. Another group
of 32 is used for numbers, spacing and
additional punctuation symbols. Rarely
used punctuation marks and a lower
case alphabet are assigned a third
group of 32. Finally, the last 32 combina-
tions are assigned as machine or control
commands. This group does not actually
get printed but is provided to handle
hardware operations such as line feed
(LF) or carriage return (CR). If only up-
per case alphanumerics are needed,
only the first two groups of 32 codes are
required, and only six of the eight bits of
the code are used. This diminutive AS-
Cll code is called ASCII-6 and is essen-
tially the code produced by the Morse-A-
Letter. No control codes are produced
by the Morse-A-Letter, however, so
most “housekeeping” operations (line
feed, carriage return, etc.) must be per-
formed by the TV terminal. This does not
present a real problem, since most TV
terminals are programmed to handle
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these operations automatically in the
absence of specific commands.

Interfacing. Almost any TV terminai
capable of receiving TTL-level, 7-bit par-
allel ASCIl code can be used with the
Morse-A-Letter. Most terminals will work
well with the ASCII-6 code without any
changes or additions. However, some
terminals require the presence of the
seventh bit (B7—not to be confused with
edge connector location B7) to produce
a question mark (?), due to the method
used to check control characters. If the
seventh bit is required by your terminal,
don’t despair! It can easily be obtained
because B7 is merely the complement
of B6 for the 41 valid ASCI| characters
produced by the Morse-A-Letter. This
modification requires a small amount of
additional wiring on the Morse-A-Letter
circuit board. Fortunately, no additional
parts are needed since an unused in-
verter (actually one half of IC5, a 7413
dual NAND Schmitt Trigger) is already
“on the board.”

To generate bit 7, connect a wire from
B6 of the ASCII output (edge connector
location A21) to pin 13 of IC5. Also, con-
nect a wire from pin 8 of IC5 to edge
connector location A13. This becomes
B7 of the ASCII code. Keep in mind that

many TV terminals will function ade-
quately with just the ASCII-6 code, so
this addition may be optional.

The TV terminal will normally require
a “data ready” signal to tell it when an
ASCI! character is applied to its input
connector. This signal is also sometimes
referred to as a “keypressed strobe” or
“new character” pulse. It is usually a
positive going pulse that appears when-
ever the ASCII character is ready to be
entered. The Morse-A-Letter provides
this new character pulse in the form of a
positive going pulse at edge connector
location A14, which is generated every
time a new Morse character is received.

A word of caution is in order. |f your
terminal does not utilize TTL levels at
the ASCII input connector and/or re-
quires a negative-going strobe pulse, an
additional interface is needed.

As an example of an interface, the Ta-
ble lists the wiring requirements for inter-
facing the Morse-A-Letter to the South-
west Technical Products CT-1024 Ter-
minal, which has a TTL-compatible input
and a positive strobe line. All that's re-
quired is connecting a suitable cabie
from the appropriate points on the
Morse-A-Letter connector to the TV ter-
minal connector. Note that no power
supplies or additional electronics are

necessary. Most other TV terminals will
interface in a similar manner.

Operation. There are no adjustments
required for the Morse-A-Display other
than the normal code speed adjustment.
It will function in either the code practice
or the reception mode. Once a signal is
properly tuned in, the television display
will read out the incoming characters di-
rectly on the television screen. lilegal
Morse characters willl be displayed as
“@." Noisy signals may generate strings
of “E”s or “T"s on the screen, but this is
normal. Do not expect to view perfectly
edited copy since word spaces are rare-
ly sent in Morse code and the Morse-A-
Display is not designed to decode them.
This is not a serious handicap, however,
and with a little practice you will be able
to read complete messages from the
screen. To copy high-speed Morse, it
might be desirable to reduce the
Morse-A-Letter's C9 from 6.8 mi-
crofarads to 2.0 microfarads in the origi-
nal circuit. This reduces noise immunity
slightly, but enables copy at code
speeds up to 50 WPM or more.
Remember itis illegal to pass informa-
tion garnered from ship-to-shore, mili-
tary, or press transmissions to third par-
ties.

SCORE 2 WAYS WITH MARK TEN B AND. ..

You can add real zip to engine
performance and eliminate the
need for 3 out of 4 tune-ups with a
Mark Ten B Capacitive Discharge
Electronic Ignition. Over a million
happy, satisfied users testify to the
fact that the Mark Ten B really
does:

* Eliminate 3 out of 4 tune-ups.
Improve gasoline mileage—
up to 20%.

Give dramatic increases in
acceleration and general
performance.

Extend spark plug life 3 to

10 times.

Give instant all weather starts.

Put spark under the hood and
score with real performance!

DELTA'S MOUNTAIN MAN
SADDLE BAG CAN AND
ACCESSORY CARRIER

The only carrier with truly innovative
engineering, Delta’s Mountain Man
Carrier installs without drilling a
single hole. A completely unique
concept, it forms the basic unit of the
first modular system ever devised to
carry a variety of accessories. Look at
these great features:

* Versatility: use alone with one or
two jerry cans, or use with other
Mountain Man accessories. (Sorry,
cans not included.)

I | One Delta Way, Dept. PE, Grand Junctlon
Colorado 81501 (303) 242-9000
Please send Saddle Bag Carrier(s) @ $39.95 FOB
Check enclosed. Charge my [/ Master Charge
BankAmericard
Credit [ | ] I J
Card # L B |
Interbank | |

No L L
(Master Charge only)

I
T

CDI Systems.
Name
Address
| City State

*Patent Pending

Fits all externally mounted 14", 15”
and 16.5" tires.

Easy installation; all you need is a
wrench.

Made of rugged 11 gauge steel for
strength and durability.

Winner of PV4 Magazine's 1976
Product Of The Year Award, it will
score on your 4WD, van, pickup, or
mini, and it's a steal at only $39.95
F.O.B.

_ — —— — —— — — -

| have enclosed $2.00 for my complete
Mountain Man catalog (to be applied to-
ward my first purchase)

Please rush free brochure on Mark Ten

Phone Zip
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ATCHING hi-fi components of a

stereo or four-channel system
means that each component must oper-
ate compatibly with each other.

For example, your loudspeakers
should be efficient enough to deliver sat-
isfactory sound levels—especially in the
low bass region—when driven by the
amplifier or receiver of your choice. Yet,
they should have sufficient power-han-
dling capacity to avoid damage if driven
by too much power.

In another sense, compatibility also
means that one component should not
have substantially better performance
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than another component in the system.
It would be foolish, for example, to have
a $300 single-play turntable, $800 re-
ceiver, and two speaker systems at
$500 each and then add a $19.95 phono
cartridge. The latter's electrical/
mechanical performance would be well
below that of the other components in
the system. As a result, one would not
get the full performance capability inher-
ent in the better components. Remem-
ber that the final reproduced audio will
sound only as good as the weakest
componentlink in the system.

One can often ignore electrical and

Wwww americanradiohistorv com
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mechanical considerations at the onset
of rounding up his choices, however, by
viewing compatibility in terms of each
component’s price tag. Thanks to com-
petition among manufacturers, the qual-
ity of each type of componert varies al-
most directly in relation to its price (al-
though exceptions can always be found
to virtually any generalization).

Most newcomers to component hi-fi
(and some experienced audiophiles,
too) have little or no idea of how to ap-
portion their dollars to the various com-
ponents they plan to buy.

Many audio dealers try to simplify this

POPULAR ELECTRONICS
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problem by “assembling” pre-selected
components into a complete system.
Such systems usually bear a single
price tag and offer significant savings
over the prices of the individual compo-
nents added together. There are both
advantages and disadvantages in
choosing such a dealer-selected sys-
tem. Certainly, if the dealer is knowl-
edgeable and reputable, you are at least

Fig. 2. Percentage of dollars
to be spent on components
for a system including
tuner and cassette deck.

MAY 1977
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TURNTABLE

TURNTABLE

—,

assured that the components which
have been put together in this way will
work compatibly with each other—and
the savings in making a single purchase
from one source are often worthwhile.
On the other hand, you may have differ-
ent ideas about which components you
think sound better with which other com-
ponents. Consequently, your dream
system may not be represented by any

Fig. 1. Apportioning
dollars to a stereo
receiver/turntable/
speaker system.

of the pre-selected groupings offered by
the dealer.

in addition, it is common practice for
some dealers (but not all) to have loud-
speaker systems “custom designed” by
local manufacturers who are essentially
cabinet makers rather than speaker sys-
tem designers. Since such speakers are
rarely advertised nationally, almost any
“suggested retail price” can be assigned

TUNER TAPE

TUNER

20%

1 257

www.americanradiohistorv.com


www.americanradiohistory.com

to them. In such instances, the “sav-
ings™ shown in the final system price tag
may actually be the result of reducing
these speaker prices to more realistic
levels. (This practice is not universal, of
course.) What we are suggesting is that
each component in such systems be
analyzed and evaluated for its own mer-

fast rules; these are simply rough guide-
lines. In the system shown, any tape
equipment would be considered extra
and is not included in the initial percent-
age breakdown.

Suppose you decided to include a
cassette deck as part of your initial hi-fi
investment, and that you prefer to have

OPEN REEL  TURNTABLE CASSETTE

TURNTABLE

20%

o

|
i
|
i
L
o

its and performance—for that is the es-
sence of shopping for components for
your own high-fidelity system.

Apportioning Hi-Fi Dollars. By far
the greatest number of high fidelity
stereo component systems consist of an
all-in-one receiver, a turntable system
(either single-play or multiple-play) and
a pair of loudspeaker systems. This ba-
sic layout is shown in Fig. 1. Below itis a
typical cost breakdown in percentages
of available dollars. As an example, if
you have $500 to spend on such a basic
system, you might consider a turntable
(including the phono cartridge, which is
usually purchased separately) selling for
approximately $125, a $200 receiver
and two speakers for about $87.50
each. There are, of course, no hard-and-

quality. In Fig. 3 we have represented a
typical quadraphonic system centered
around a 4-channel receiver. Again, per-
centages are shown below for each ele-
ment of the system. If we assume that
you are prepared to spend $3000 for
such a system (note that it includes both
an open-reel tape deck and a stereo

Fig. 3. How dollars should
be apportioned for a
four-channel system with

| i
i| 40 o J open-reel and cassette decks.

a separate tuner and an integrated am-
plifier (preamplifier-amplifier combina-
tion) instead of a receiver. Your system
might then look something like that
shown in Fig. 2, with the percentages
spent for each component given below.
Since such a system is necessarily more
expensive than the simpler, 4-piece ar-
rangement, let's start with a budget of
$1000. You might spend $150 for a turn-
table and cartridge, $150 or so for a sep-
arate FM/AM tuner, $250 for a cassette
deck with Dolby, $200 for an integrated
amplifier and perhaps $125 for each of
your two speaker systems. If the tape
deck is eliminated for the moment, per-
centages could be reassigned as shown
in the lower percentage table.
Quadraphonic systems necessarily
cost more than stereo systems of equal
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cassette unit) your dollars might be ap-
portioned as follows: $600 for the open-
reel deck, $300 for the cassette deck
and a similar amount for the turntable/
cartridge combination (you will need a
cartridge designed to play CD-4 records
this time), $750 for the 4-channel receiv-
er and $262.50 for each of the four
speakers in the system. If you were to
omit the tape decks and had only $2000
to spend, the lower percentage table in
Fig. 3 suggests that you might spend
$800 on the 4-channel receiver, $200 for
each of the four speakers needed, and
up to $400 for the turntable/cartridge
combination.

Specs To Expect. Although specifi-
cations are certainly not the only criter-
ion involved in making an intelligent
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Print Your Heart Out.

With help from the Digital Group, naturally.

Now, that small computer system you own or have been
considering for personal or business use suddenly be-
comes a lot more usable—with the addition of a full-size
impact printer from the Digital Group. A printer designed
for small computers that need big output (like yours).

With the Digital Group printer, you can Iprint our heart
out...and it won’t cost an arm and a leg. The Digital
Group printer is available for less than $500. That’s
right—$500.

Just look at these specifications:

¢ Fast—120 characters per second

96 characters per line

12 characters per inch horizontal

6 lines per inch

* Makes up to 4 copies simultaneously

e Character set and pitch variable under software
control—double width characters, etc.

¢ 5 x 7 character matrix

There are lots of capabilities and outstanding features of the
Digital Group printer...and (as always) the best news is
our price. Kit prices start as low as $495 for the printer and
interface card. It simply can’t be beat.

Find out all the facts about the Digital Group printer now.
Just fill in the coupon below or give us a call for the details.
We think you’ll find a place for our printer in your system
...and in your heart.

@h@ cligitel group )

P.O. Box 6528
Denver, Colorado 80206
(303) 777-7133

Quick. I want to print my heart out.
Send me all the details on your full-size impact printer.

¢ Ribbon has built-in re-inkers for a life of Name
10,000,000 characters
i Address
* Paper can be either a standard 81/2-inch roll, fanfold
or cut page City/State/ Zip
¢ Interfaces to 8-bit parallel ports Please print.
MAY 1977 CIRCLE NO 67 ON FREE INFORMATION CARD 69

WWW americanradiohistorv com


www.americanradiohistory.com

Be the

“New

Professional”
in electronics

CREI trains you at home

for one of the most important
career levels in electronics —
plus offers you special
arrangements for engineering
degrees
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Advanced Electronics

Most people think there are only two
levels of careers in electronics: the
technician level and that of the degree
engineer.

There is, however. a third and very im-
portant level. It is that of the engineering
technician or practical engineer. The
growing importance of this career level
has created what might well be called the
“New Professional™ in electronics.

If you look at the various levels of em-
ployment in electronics, you will under-
stand why this “New Professional” is so
important.

The average technician is a person
who has had vocational training in elec-
tronics. He understands the basic prin-
ciples of electronics so he can trouble-
shoot, repair and maintain equipment.
He usually works under close super-
vision in performing his duties.

The engineer has college training in
electronics. He usually supervises tech-
nician personnel and is responsible for
planning and developing of electronic
equipment and systems. Frequently,
however, engineers are more heavily
trained in the scientific principles of
electronics and less in their practical
application.

The engineering technician, by con-
trast, is a specialist in the practical appli-
cation of electronics. His training usually
consists of a two-year college program
in electronic engineering technology. In
many organizations, the engineering tech-
nician handles several of the respon-
sibilities of the degree engineer. He often
has the title of engineer.

CREI programs are designed to give
you at home the same level and depth of
training you receive in a two-year col-
lege program in electronic engineering
technology. CREI programs are, in fact,
more extensive than you will find in
many colleges. And CREI gives you the
opportunity to specialize in your choice
of the major fields of electronics.

Unique Design Lab
CREI gives you both theory and prac-
tical experience in circuit design with its
Electronic Design Laboratory Program.
The professional equipment included in
this program allows you to construct,
test out and correct the circuits you de-
sign until you have an effective circuit.
This Lab Program helps you under-
stand advanced electronics. It also gives
you practical experience in many other
important areas of electronics, as in pro-
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Career Training at Home

totype construction, breadboarding, test
and measurement procedures. circuit
operation and behavior, charactenstics
of electronic components and how to
apply integrated circuits.

Only CREI offers the unique Lab Pro-
gram. It is a complete college Lab and,
we believe better than you will find in
most colleges. The “Lab” is one of the
factors that makes CREI training inter-
esting and effective. And the profes-
sional equipment in this program be-
comes yours to keep and use throughout
your professional career after you com-
plete the training.

Engineering Degree

CREI offers you special arrangements
for eaming credit for engineering de-
grees at certain colleges and universities
as part of your home study training pro-
gram. An important advantage in these
arrangements is that you can continue
your full time job while “going to col-
lege” with CREI. This also means you
can apply your CREI training in your
work and get practical experience to
qualify for career advancement.

Wide Program Choice

CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics
best for your career field. You can spe-
cialize in such areas as computer elec-
tronics, communications engineering,
microwave, CATYV, television (broad-
cast) engineering and many other areas
of modemn electronics.

Free Book

In the brief space here, there isn’t room
to give you all of the facts about CREI
college-level, home study programs in
electronics. So we invite you to send for
our free catalog (if you are qualified to
take a CREI program). The catalog has
over 80, fully illustrated pages describing
your opportunities in advanced electron-
ics and the details of CREI home study
programs.

Qualifications

You may be eligible to take a CREI col-
lege-level program in electronics if you
are a high school graduate (or the true
equivalent) and have previous training
or experience in electronics. Program
arrangements are available depending
upon whether you have extensive or
minimum experience in electronics.
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Send for this FREE Book
describing your opportunities
and CREI college-level
programs In electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue Northwest
Washington, D.C. 20016

Accredited Member National Home Study Council
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Gl Bill

CRE! programs
are approved
for training of
veterans and
servicemen under
the G.1. Bill.
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and his first album of CB songs & stories.

GET A COPY ON BODACIOUS.

He has somethin’ to say to all
CB’ers —old or new.

* The history and future of CB
* The hottest new CB slang
from around the country
* City CB'n
» Country CB’n
* How to get the max out of your rig
* CB courtesy, safety, theft prevention and fun
* Shakin’ the “CB Jeebies”
» The sunspot “crisis”
» The Trucker’s Prayer
* Gettin’ into The Squelch Squad

PLUS - 2 ORIGINAL
€8 HIT SONGS!

*“On the Road”
(the story of a once-lonely trucker)
*“Get a Copy”
(with impersonations of famous people
talkin’ on their CB’s)

Plus other original music, from country to rock.

And lots more! Order yours today!

Available on LP, 8-track, or cassette.

®1977 Audio Products, Inc.
20969 Ventura Bivd., Woodland Hills, Calif. 91364

©1977 Audio Products, Inc. All Rights Reserved
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r------------

--------------------
10 4 Bodacious. You're talkin’ on my channel. Send me:
LP(s) @ $6.95
8-track tape(s) @ $7.95
cassette tape(s) @ $7.95

Total of order:
(Check or money order please) (Calif. residents add 6% sales tax.)

Charge to my:
[0 BankAmericard #

or O Master Charge #

Exp. Date

Signature

Name

Address

City

State Zip

Mail orders to: BODACIOUS BOB
Box 1020+ Woodland Hills, Ca. 91364 PE

L------------‘
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TABLE | PRICE CATEGORIES

| Low Price

Tuners i
Integrated ! up to $150

Amplifiers L up to $200
Receivers up to $250
Turntables

(Less Cartridge) up to $125
Cassette Decks up to $200
Open-Reel Tape

Decks up to $400

choice of a hi-fi component, they certain-
ly have a bearing on the type of perfor-
mance you can expect from each com-
ponent. The specifications which apply
to loudspeakers (and, for that matter,
headphones) are not easily related to
the kind of sound you can expect to
hear. Aside from making certain that the
speakers you select are efficient enough
to provide adequate sound levels when
matched with the electronics of your

Medium Price| High Price

$150-350 Over $350

$200-400 Over $400

$250-500 Over $500
|

$125-250 | Over $250

$200-400 | Over $400

$400-800 | Over $800

choice, and also rugged enough to han-
dle maximum input power available,
choosing loudspeakers is a wholly sub-
jective exercise. The specifications of
other components, such as tuners, am-
plifiers (or receivers, which combine
both tuner and ampilifier sections), turn-
table system, and even tape decks are
related to their prices. Table | catego-
rizes low-, medium-, and high-priced
electronic components, tape decks, and

turntable systems in terms of actual
1977 dollars.

With these price ranges in mind, refer
to Table Il for a general idea of the major
specifications you can expect to find for
components in each of the price catego-
ries. Only the major specifications have
been listed, and they are by no means
the only ones that should be considered.
Remember, too, that you are likely to
find that some specifications are better
than others for a given product in a given
price category. Your evaluation process
should take these differences into ac-
count, along with your own particular
needs. For example, what appears to be
a superb tuner in its price class may oth-
erwise have less-than-superb selectiv-
ity. If you live in an area where there are
only a few FM stations on the dial, this
may be of little significance to you,
whereas greater sensitivity or 50 dB qui-
eting may be more important. Converse-
ly, if you live close-in to strong signals
and are surrounded by a great many
nearby stations, selectivity could be
more important than sensitivity. <o

TABLE Il TYPICAL SPECIFICATIONS OF SOME COMPONENTS

TUNER (OR TUNER
SECTION OF RECEIVER}
IHF Sensitivity uV (dBf)
{mono)

50 dB quieting sensitivity
MV (dBf), mono/stereo

LOW PRICE MEDIUM PRICE HIGH PRICE
3.0 (14.7) 2.0 (11.2) 1.8 (10.3)
or lower or lower or lower

10(25.2)/50(39.1)

5(19.2)/40(37.2)

3(14.7)/30(34.7)

S/N {dB); mono; stereo 60/50 68/60 70/65
Selectivity {dB) 50 or more 60 or more 80 or more
Capture Ratio (dB) 3.0 or less 2.0 or less 1.3 or less
THD (%) {1 kHz, mono/stereo) 1.0/1.5 or less 0.5/0.8 or iess 0.2/0.3 or less
Stereo Separation (dB, 1kHz) 30 or more 35 or more 40 or more
AM Suppression 40 or more 50 or more 60 or more
AMPLIFIER (OR RECEIVER AMP

SECTION)

Power Out/Channel

{Continuous watts) 10-30 30-100 over 100
Rated THD (at full output) (%) 1.0 or less 0.5 or less 0.2 or less
Rated IM Distortion (%) 1.0 or less 0.5 or less 0.2 or less
Damping factor 10 or more 30 or more 50 or more
Phono Hum (dB below 10 mV input) 60 or more 65 or more 70 or more
Aux Hum (below rated output) 70 or more 75 or more 80 or more
TURNTABLE SYSTEMS

Wow-and Flutter (% Wrms] 0.15 or less 0.10 or less 0.05 or less
Rumble (dB, per DIn B) 55 or more 60 or more 70 or more
CASSETTE DECKS

Frequency Response (Hz ¥3dB) 50-12,000 30-15,000 20-18,000
Wow-andFlutter {% Wrms) 0.2 or less 0.12 or less 0.1 or less
S/N {dB, less Dolby) 45 or more 48 or more 50 or more
OPEN-REEL DECKS

Highest Speed (ips) 7Y 7% 15
Freq. Response at highest speed

(Hz 33 dB) 40-15,000 30-20,000 20-21,000
S/N 50 or more 55 or more 60 or more
Wow and Flutter 0.15 or less 0.1 or less 0.07 or less
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7 Solid State

VMOS—MOSFETS WITH MUSCLE

ENERALLY, MOSFET's have been characterized as

low-voltage, low-power, very high-impedance devices
suitable for preamps, mixers, i-f ampilifiers, detectors and oth-
er low-level applications. Where moderate power levels were
needed, one used bipolar devices or dual-technology IC’s
such as the BiMOS op amp discussed in last month’s column.
About mid-1976, however, Siliconix, Inc. (2201 Laurelwood
Road, Santa Ciara, CA 95054), introduced the first member of
a new family of medium-to-high-power MOSFET's. Manufac-
tured using a unique internal structure, the new devices fea-
tured output currents measured in amperes rather than mil-
liamps and power ratings specified in watts rather than mil-
liwatts while retaining the advantages of more familiar de-
signs—extremely high input impedances and high forward
transconductances. Unfortunately, the new MOSFET's were
relatively expensive and in short supply when first introduced,
limiting their potential applications at the consumer level. In
less than a year, however, production has expanded, new
types have been announced, prices have dropped to within
the reach of experimenters and hobbyists, and the devices
are being stocked by a number of industrial electronics dis-
tributors.

SOURCE GATE DRAIN

ALUMIN
/ um

<s.02 ; T ; - "
Ne o

J’_7
C v J

P
SUBSTRATE AND BODY

SOURCE GATE
O

/-ALUMINUM

B g N+ SUBSTRATE %

DRAIN

Fig. 1. Conventional MOS (A)
and VMOS (B) cross-sections.
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By Lou Garner

The basic differences in construction between conventional
MOSFET’s and the high-power Siliconix devices are illustrat-
ed in the simplified cross-sectional views given in Fig. 1. In a
conventional device, Fig. 1A, a p-type semiconductor sub-
strate serves as the basic body for the transistor. During the
manufacturing process, n+ type source and drain areas are
diffused into the p-type body. An insulating silicon dioxide lay-
er is grown and aluminum electrodes for the source, drain and
insulated gate terminals are deposited on the unit. In opera-
tion, the control channel is induced by the gate's electric field
along the top surface of the substrate between the n+ re-
gions, with current flow horizontally from source to drain. In
the Siliconix design, Fig. 1B, an n+ semiconductor serves as
the substrate and, eventually, as the drain electrode. An n—
epi layer is diffused above the substrate, with a p— “body” re-
gion and an n+ source subsequently diffused into this layer.
The epi region effectively increases the device’s drain-source
breakdown voltage. In the next processing step, a V-shaped
groove is etched through the source and “body” regions into
the epi layer. An insulating silicon dioxide film is grown and
the aluminum source and insulated gate electrodes are de-
posited on the device. in operation, the control channel is in-
duced on both surfaces of the “body” region facing the V-
shaped gate, with current flow vertically from the source
through the control channel and epi layer to the substrate/
drain. Since the current flow is vertically through the semicon-
ductor rather than horizontally across a surface, the transistor
is called a “Vertical MOS” or VMOS device. The improved
power handling capability of VMOS designs as compared to
conventional MOSFET construction is due to several factors,
including its higher drain-source breakdown voltage and
greater current density, the latter a result of the effectively
larger control region established by the two channels created
on either side of the V-shaped gate.

Currently, all members of the VMOS family are n-channel
enhancement-mode field effect transistors. A total of six de-
vices are in production, divided into two series of three tran-
sistors each, but a third high-current (10 A) series is under de-
velopment and should be available in the near future. All six
devices feature high input impedances, zener diode protected
gates to withstand static discharges, and short switching
times (typically, 4 ns), permitting their use in r-f and vhf as well
as audio and dc circuits. All are resistant to thermal runaway
as well as secondary breakdown and are suitable for opera-
tion at temperatures from —55° to +150°C. Featuring output
characteristics similar to those of a pentode vacuum tube, all
types have typical transconductances of better than 250 mil-
limhos.

Intended for medium-power applications and assembled in
standard TO-3 packages, types VMP1, VMP11 and VMP12

POPULAR ELECTRONICS
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have maximum drain current ratings of 2.0 A and can dissi-
pate up to 25.0 W at case temperatures not exceeding 25°C,
with a thermal derating factor of 5°C/W. Lower power types
VMP2, VMP21 and VMP22 are assembled in TO-39 cases
and have maximum drain current ratings of 1.5 A together
with maximum power dissipation ratings of 4.0 W at case tem-
peratures of 25°C and a thermal derating factor of 30°C/W. At
ambient temperatures of 25°C, the lower power units have a
maximum free air dissipation rating of 1.0 W. Types VMP11
and VMP21 have maximum drain-source and drain-gate volt-
age ratings of 35.0 volts, types VMP1 and VMP2 of 60.0 V,
and, finally, types VMP12 and VMP22 of 90 V.

As long as maximum ratings and correct dc polarities are
observed, VMOS transistors can be used in virtually all cir-
cuits for which standard MOSFET's and bipolar types are
specified. Compared to conventional MOSFET's, the VMOS
units offer the advantages of higher voltage and power capa-
bilities coupled with greater resistance to damage from static
discharges. Compared to bipolar types, the VMOS transistors
offer much higher input impedances, faster operation, and

| !
| I
v Fig. 2. VMOS
application as
a LED driver.
174 DM74) YOK -

VMP 2

freedom from thermal runaway and secondary breakdown.
Suggested VMOS transistor circuit applications are illustrated
in Figs. 2 through 6. These were abstracted from the data
sheets for the devices as well as from Siliconix Application
Note AN76-3, a 12-page publication entited VMOS—A
Breakthrough in Power MOSFET Technology.

With its high input impedance, the VMOS transistor can in-
terface directly with all types of logic circuits, including CMOS
as well as TTL, serving as a power driver for such devices as
magnetic cores, incandescent lamps, relays, solenoids and
LED’s. A typical multiple LED driver circuit is given in Fig. 2.
Here, a 7401 TTL NAND gate serves as a signal source for
the VMOS transistor which, in turn, drives a number of LED'’s.
Suitable series current limiting resistors (R1, R2, etc.) are pro-
vided for each LED.

The dc incandescent lamp dimmer circuits given in Fig. 3 il-
lustrate techniques for using the VMOS transistor as a control
device. In the simpler and less efficient of the circuits, Fig. 3A,
the transistor serves as a series element, with its drain-source
resistance controlled by an adjustable gate bias. In operation,
considerable power is dissipated in the transistor as the light
is dimmed for the device behaves as a simple resistance.

The more efficient circuit, Fig. 3B, uses the VMOS transis-
tor as a variable duty cycle switch which is either fully “on” or
fully “off,” thereby dissipating relatively little power. In opera-
tion, a pair of 34011 NAND gates serves as a pulse oscillator,
with the feedback needed to start and sustain oscillation pro-
vided by a 0.001-uF capacitor. The oscillator’s pulse symme-
try is controlled by the ratio of the 100-k fixed resistor and
250-k potentiometer, with light-dimming achieved by chang-
ing the relative width of the on and off periods. If desired, the
oscillator can be strobed by the application of a suitable bias
to the first NAND gate, as shown, or the two inputs may be
tied together for continuous operation.
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The New Programmable Clock Kit
from Digital Concepts. $29 95

SVSTEM 5000 s the programmanle clock kit that makes kit huald
119 3 new xbernre The system has been designed to meet 3 var
ety of Particular
Techniques are used to Create 2 Uuly indwidudlized imepiece
Numerous tuncli0ns and features are Brovided tor maximum e
bibty and adaptalulity and any of all can be used 1o Construct many
dufterent types of lime keeping and timing devices

and tastes and

SVSTEM 5000 1s not 2 simple LED time of dav clock but 2 full
fealure digital Timing system Programming 15 accomplished by
connecting the appropriate jumpers and switches 1o Produce the
desired system configuiation Complere assembly and program
ming manuals are included

SYSTEM 5000 has o tluorescent readaut banel with four 0.5°
numerals thal brighten and dim automatically accarding 1o the
ambuent hight This uriaue digital display Provides aflimurm cead
atulity at all imes fram almast any viewing angle

SYSTEM 5000 can Lie huilt a5 4 desk clock. alarm clock Calendar
ctock o all of these in one full festure imepiece The Duplicats
Time Register can manitor elapsed time or ancthee Time Zone such
25 GMT A ten munure I remundet capability s incluted foc
Racho Station use & quat!s ame hase 1 availahle for migh precision
stability and uninferrupted operation if the AC hine shouki tail

SYSTEM 5000 « an automatically control AC or DC accessones ub

Timekeeping Functions

« Time ol Day Register
« Duplirate Time Regiscer

« Tiae 24 Houe Alarm

« Duphs ate 24 Hour Alarm

« 10 Minute Snoose on Atarms
o True Four Year Calencar

« Onr Hous Down Counter

« Powes On Clear

FEATURES AND SPECIFICATIONS
Dnplay
o Bright 4 Digit Fruarescent Panel
o Automatic Bugntness Ciecunt
a 12 0r 24 tiour Display Format
o PM and Power Failure Indicalion
a 1 Hz Actvity Indicator

s Dirert Diive Elminates all RF{

10 700 Watts by akhing the ontional relay Plug in vow rahio o0
steren 10 construct a tull function clack cadio that puts You to sleep
with gentle music and wakes YOu 10 musit, g Tone or soth The
system will also contral TV s, small 40011ances or IR A cessories
SYSTEM 5000 ran te used 10 construct timers for @ warety of
apphcations (1 s deal tor dUTOMATIC DIoCess timers andcontrollers
in 1aboratories worksnops. and engineel ing facilities

SYSTEM 5000 includes all companents speaker two time setting
manuals

switches and nstaetion and

Case & switches for Drogramm.nd adiitional unerians ae not
includer but avadable as oprions  $29.95
General

o Forward or Reverse Time Setting
e Reser and Caunt Inhitnt Controls
o Seconds Display

« Single 9 Vol Batrery Buckup

« 700 Wart Relay Optional

o S00r 60 K 117Vac JWatts

a 15 H x4 W 2D

RELAY OPTION - $4 00
Includes 700 watt relay and all interface components Wil control
AC or DC accessones such as dbphances siereos ric
QUARTZ TIME BASE OPTION - $6.95

Generates precise 60 H2 buftered outbut with exceptional statulity

Durort intertace ta System 5000 wned mosst
Cevsal 1C Diviter trimmer compacr
G 10 board all necessary components Instrurtians Ind instaliation

dipenans

ORDER THIS EXCITING KIT TODAY AND PUT
ELECTRONIC TIMEKEEPING TO WORK FOR YOU!

SWITCH OPTION - 8376
Contams 4 black SPST pushty ttons 2 black DPOT pushbutions
and 2 black SPST shde sentcnes Programs all major fe tures
CASE OPTION -~ $11 00
This teluxe hand finished solid walnut 13 8”1 Cabunel forms an
Weal housing for the completed system  Includes ear panes snd
Standari blue faceplate extra faceplates (blue or qreen: are
$100es Cahinet dimensinns 54 x 511" a 3

Send your Cherk ar money arder td
v Add 57 1o 1074l order
Il 10 caer shioping and insurance N J
residents must also s b sales tax

tor fast tehver
o fan BannkMinCAD

wnon + 741 Houts 86

Sackdla Binck, Mew Jeruy OTBE2 * (207 B43-F101

The

For application in:

1. Micro processing

2. Data
recording/logging/storage

3. Programming

4. Instrumentation

5. Industrial Control

6. RS232 Data storage

[0 Have Representative call
Name

fabulous Ph|-Deck family
of 5 cassette transports
Und er$100 in quantities of 10

Electronic packages and mag heads for most applications

[ ]
@) Tiplel A pivision of the Economy Co.
4605 N. Stiles P.O. Box 25308
Oklahoma City, Oklahoma 73125 (405) 521-9000

[J 1 am interested in application no.

Featuring:

» Die-cast frames

» Remote controllable

» Precise, fast head
engage/disengage

« Quick braking

» Search FF/rewind 120 ips

» Speed ranges from
410 20 ips

7. Security/automatic warning
systems

8. Test applications

9. Audio visual/education

10. Telephone interconnect

11. Hi-Fi

12. Point of sale

[ Send application notes
Title

Company Name

Address

City

State

Zip

LPhone Number

CIRCLE NO. 29 ON FREE INFORMATION CARD 11
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12V

Ry W-90
1.5 MEG 12VOLT
BULB
1MEG |
< VMP 1
R2
750K
IS PRY;
A ]
= 12V W30
- 12V BULB
HIGH = ON -]
LOW = OFF =R
IN914 —
250K §2

0.001 uF

Fig. 3. VMOS light dimmer circuits:
(A) Continuwous (analog) control;
(B) Pulse-width switched type.
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Fig. 4. VMOS audio circuits:
(A) Alarm; (B) Class A amplifier.

Two of many possible audio circuit applications for VMOS
transistors are illustrated in Fig. 4. The first, Fig. 4A, is a sim-
ple sound source which may be used in intrusion and fire
alarms or similar projects. The design features a NAND gate
oscillator similar to the one used in the second lamp dimmer
circuit, with the VMOS transistor serving as a power driver for
a PM loudspeaker.

The second, Fig. 4B, employs a single VMOS transistor as
a Class A linear power amplifier in conjunction with a JFET
preamp stage. Suitable for use in radio receivers, TV sets,

78

record players, intercoms, and low-power PA installations, the
circuit can deliver 4 watts to a suitably matched loudspeaker
load and has a reasonably flat frequency response from 100
Hz to 15 kHz. Overall distortion is kept to within 2% (at 3 W
output) by 10 dB of inverse feedback provided by a 1-k resis-
tor between the output and the preamp’s source electrode. A
28-volt dc supply is required.

With their fast switching characteristics, VMOS transistors
are suitable for many high-frequency projects. A typical linear
vhf amplifier circuit is illustrated in Fig. 5. Designed for opera-
tion in the 144-to-146-MHz band, the design may be used in
both transmitter and receiver applications. As a transmitter
power amplifier, the stage has a minimum power gain of 12
dB and can deliver 5 W PEP at 146 MHz. If used as a receiver
r-f preamp, the design can furnish 11 dB gain with a low noise
factor of only 2.4 dB. All resistors are half-watt types and the
coils are hand-wound, with T71 consisting of 8 turns of #24

Ca

40 pF max
ARCO0404

. VMP 1 T

1
C3

20 pF MAX
CH1 ARCO0O402
1 uHy =

1 ¢y L Ce _L g;,o
Ra I.OTHF IAOOZMF ——_[j pF

10 = =

Vpo
put 7 30V
200 mA

Fig. 5. Vhf linear amplifier
using a VMOS transistor.

AWG, Y%-in. diam., close-wound, and T2 of 5 turns of #24
AWG, %-in. diam., close-wound. In common with most vhf de-
signs, careful layout and proper lead dress during assembly
are essential for optimum circuit performance.

A further example of the VMOS transistor's versatility is
found in the high-power audio amplifier circuit shown in Fig. 6.
Of potential interest to audiophiles and more advanced ex-
perimenters, the design is suitable for use in high-quality
stereo or quadraphonic systems. Capable of delivering 40
watts to an 8-ohm load, the amplifier has an essentially flat
closed-loop frequency response (exclusive of the r-f input fil-
ter) from 1 Hz to 1 MHz and a slew rate of better than 100
V/us. Its total harmonic distortion at 1 kHz, full rated output, is
less than 0.05%. Featuring a Class AB quasi-complementary
push-pull output stage using three parallelled VMOS transis-
tors in each arm, the circuit is described in detail in Siliconix
Design Aid DA76-1, The MOSPOWERTM FET Audio Amplifi-
er. In addition to the schematic diagram and a suggested dc
power supply circuit, the 4-page publication includes pc board
and chassis layouts, response curves, signal waveforms, con-
struction and adjustment hints, and a detailed parts list.

Reader's Circuit. Both early and contemporary design
concepts are combined in the interesting AM broadcast band
receiver circuit illustrated in Fig. 7. Submitted by William J.
Wolf (3543 Dubarry Rd., Indianapolis, IN 46226), the circuit
features a reflex front-end, an IC op amp audio amplifier and a
Darlington power output stage. Old timers probably will re-
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SHOP YOUR NEARBY RADIO SHACK

FOR QUALITY PARTS AT LOW PRICES!

Top quality devices, fully functional and carefully inspected. Guaran- pass manufacturer's quality control procedures. These are not re-
teed to meet all specifications, both electrically and mechanically. All jects, not fallouts, not seconds. In fact, there are none better on the
are made by well known American manufacturers, and all have to market! Count on Radio Shack for the finest quality parts.

L 8080A Microcomputer Chip

W

i ! / .| 3

i I{ E f | ICs Direct Plug-In Replacement 1 795 B)rﬂ]??? :
First Quality Devices Made by for Intel 8080A

National Semiconductor and Motorola

— Type Cat No  Reg SALE A CPU with a 16-bit address bus capable of addressing up to 65k bytes of
7400 276-1801 $ 19 29¢ memory and up to 256 I/O ports. " TRi-State” data bus gives it DMA and multipro-
;jgf g;g:]gé; g gg ga cessing capability, and all buses are TTL compatible. Handles up to 244 instruc-
7406 276-1821 3 69 39¢ tions of variable length. with 6 general purpose reglsters plus an accumu'ator.
7408 276-1822 S 49 29¢ 40-pin DIP. 100% Prime. 276-2510 . . .. ... ........ ... .. 17.95
7410 276-1807 g 19 ggc
7413 276-1815 119 C
7420 276.1809 s 49 29¢ Ds/Optoele
7320 are g 543 2% LE p ctronics Digital Dlsplays
7432 276-1824 S 69 39¢ 276-056
7441 276-1804 $1.59 89¢ %
7147 276-1805 $199 89¢ 276 1201
7448 276-1816 199 83¢
7451 276-1825 5 49 29¢ - .é:
7473 276-1803 g 79 39¢ fg
7471 276-1818 79 39¢ e & e SAl
7475 276-1806 119 s T R::Tﬁ ;:[5 gfw ZR’;%C 78":5%57 e
747 -181 4 g /
gare o e = CONLED 276047 20% 260 276- 053 276-059 276055 276-060
7486 5761827 S 8 96 MRed LED 276026 2/9%¢  26%¢ o - B - o B
7490 276-1808 $1.19 69¢ M Cir LED 276040 /9% 2/6%e Digts  Swe  Drve Cat No Ref SALE Digits  Size  Onve  Cat. No Re: SALE
9 '
7492 276-1819 $119 89¢ SRed LED  276-042 2/9%¢  2/69¢ -
o e S o el 278 1 03  Ano6 276053 5299 199 3 0120 Cath 276:055  $1.49 99
72123 276 1817 s1.60 soc Inlvared Oet 276140 $119 103  Cah 276062 3299 1.99 5 0110 Cath 276059  $199 149
e T Eaes 4179 e Iifrared B 41 BSHI9 103  Anod 2761210 43897 45695 9 0150 Cath 276-00 5299 199
o it un 433 Solar Cell  276-115 5149 103 Cah 2761211 /3897 4§95 4 05  Anod 2761201 $995 795
e gL I e Photoge 276116 § 99 106  Anod 276056 3399 299 4 5  Cah 2761202 $9.95 7.95
74193 276-1820 $169 99¢ _SGIMO00L R27630LMSLYS » w 1 0F  Can 276066 3393 299
74194 276-1832 5169 119
741 E 1 11 H H H
2o 2elses  es L9 Project Accessories Selected Diodes
74C and 4000 Series CMOS 1Cs 3 t i ;. . 276-1101
74C00 276-2301 S 69 39¢ Ko N A a’ Type Cat No. Reg SALE
ooy et B o e INAODT 276-1101  2/5.39 2129
74C08 276-2305 $ 69 39¢ Rl 3 1N400Q3 276-1102 2/8.59 2/39¢
74C74 276-2310 $129 59¢ DR SR T IN4004 276-1103 2/$.69 2/49¢
;3897,3 g;fgg}g 2; gg ggg 2 ! ® 1N4005 276-1104  2/$.79 2/5%¢
74C192 276-2321 5249 129 1N4735 276-561  2/$.89 2/69¢
74C193 276-2322 $249 129 ® 1N4739 276-562  2/$.89 2/69¢
38?: g;sg:?; g gg ggg 1N4742 276-563  2/$.89 2/69¢
ey ottt 2159 552 -=='= 1N4744 276-564  2/8 89 2/69¢
o e %8 18 H e Risir s P
kY 27652427, i23 B : 1N5403 276-1143  2/$ 99 2/79¢
4049 276-2449 s 99 69¢ sael i / 276-1122
205 76050 “chago g B IN5404 276-1144 2/51.19 2/89¢ 7
4511 276-2447 $2.69 169 — ING14/4148  276-1122  10/9%
4518 276-2490 $2.49 1.49 =-|=====

SCRs and Triacs
Device Rating Cat. No. Reg. SALE

SCR 50V, 6A 276-1089 § 99 69¢
SCR 100V, 6A 276-1090 $1.29 79¢

st

Linear ICs

First Quality Devices by
Natlonal Semiconductor \J i 4
]

and Motorola A 1C Troubleshooling Test Clip. Test up to 16 D'”S @] ) SCR  200V. 6A 276-1067 $1.39 89¢
_m with probes or ciips 2761991 SCR 400V, 6A 276-1020 $1 49 99¢
Type Cat No Re SALE ® Experimenter Socket. 2x47 rows of 5connecled 7 - -

—DEL — EATNOS._WEQE ___OA~EL, e pownts 276-172 99 .- Triac 50V, 6A 276-1003 $ 99 69¢
301AH 276-017 $ 69 29¢ B Bus Strip. 2x40 connected te points ths m Triac 100V. 6A 276-1002 $1.29 79¢
e ciopnyl - puse e sockel abave 276-173 19 3 Triac 200V, 6A 276-1001 $139 89¢
339N 276-1712 $199 149 € 22-Pin_Edge-Card Board Connector 14 TH 00V BA 276- 3149 99
386CN 2761731 $199 99¢ lerminais 276-151 2.99 Triac 400V, 6A 276-1000 81 <
ggggN 57'6-1752 2; ;g ‘Bg; u Standard Edge-Card Board. 22-pin 1295 mount-

N 76-17. Ing holes 276-152 2.99
gg?g: g;g:;g“ gggg Sg T 2-Voltage Source Edge-Card Board 1358 Transformers Reference BOOkS
-1721 mounting holes 276-154

723CN 276-1740 $ 99 59¢ o 3-Voltage Source Edge-Card 8oard. 1363

723H 276-009 $ 99 59¢ mounting holes 276-153 2.99 Heavy-duty filament transformers with

741CN 276-007 S 69 35¢ € Soldertess IC Experimenter Kit. For 8. 14 ov primanes designed to operate from 120 VAC

741H 276-010 $ 69 35¢ 16-pin IC's 277-101 299 at 60 Hz Long. color-coded leads AllU S

3900N 276-1713 $199 59¢ i Experimenter's PC Board. Mount21C’'s 8 H or made

3909N 276-1705 $129 99¢ 15 in 276-151 48 25 2 Vons {Cenler Terminal), 2 Amns

3911N 276-1706 $2.19 199 lastic Face Plales 2x6x"s’ 2%x2%x2  273-1512

4250CN 276-1732 §1.99 1.19 Bruwn Tint. 270-298 99¢ 12 Volts, 5 Amps. 4x2x2‘/z

4558CN 276-038 $ 99 69¢ Reﬂ Tint. 270-299 99¢  273-1513 8.95 b

13741H 276-1733 $2 59 149 phic PC Board F Kit. Complete 18 Volts {Center Terminal). 4 Amps. Ideai

75491 276-1701 $1.49 69¢ egalive process 8 pieces for 5V {using CT). or 12V sokd-state regu Digital ICs. 62-1370 3.50

75492 276-1702 $t49 69¢ % 1560. Reg. $12 95 Sale 9.95 fators 4x2x2'z  273-1514 Linear ICs. 62-1372 350
Linear Applications. 62-1373 2.75

ASCII Encoded Computer Keyboard Reg Semiconductors. 2764001 193
Voltage Regulators. 62-1371 2.25
ppisp by "
VS ey - ¥  Style May Vary from Photo Pkg
LY -
~ Operates on the scan prmmple utilizing TTL Low-Profile
logic. With repeat key, negative/positive going DIP S
data valid strobe, latch outputs, shift and shift- ockets

- . w ! ane 5% mEmEEe R jock capability. True/false ASCIl outputs, 6 extra
MMy E SR EEERRER® w control keys. With all necessary parts, including

TTL components. Does not include test jigs, op- 8-Pin. 276-1995. Reg. 2 for $.69 .. Sale 2/59¢
tional features or case and hardware. See store 14-Pin. 276-1999. Reg. 2 for $1 19 Sale 2/99¢
sales persons for parts list ;g-;m, 532'}333' Reg. g fOrgSg-Yg S-‘isle|2/gg¢

g -Pin. 276- . Reg $1.19 Each ale 99¢
277-117. Complete Pkg. ........... Sale 49.95 | 49 pin’ 276-1996. Reg S139 Each Sale 1.19
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Fig. 6. 40-watt audio amplifier featuring a VMOS transistor output stage.

member the reflex circuit concept with a touch of nostalgia.
Popular in the early to middle 50’s, when good quality r-f tran-
sistors cost as much as fifty dollars each (pre-inflation dollars,
at that!), the reflex citcuit permits a single device to amplify
two different signals—r-f and audio—simuitaneously.

In operation, r-f signals picked up and selected by tuned cir-
cuit L1-C1 are applied to Q1, serving, initially, as an r-f amplifi-
er. An amplified signal is developed across r-f collector load
L2 and coupled through C3 to a detector network consisting of
D1, R2, D2 and r-f bypass C2. The resulting demodulated (au-
dio) signal aiso is applied to Q1, now serving as an audio am-
plifier and developing an amplified signal across the audio col-
lector load, T1's primary winding. The RFC (L2) acts virtually
as a short as far as audio signals are concerned. The audio
signal is next coupled through gain control R3 and dc blocking
capacitor C4 to op amp /C1, which serves to drive the final
power output stage, Darlington connected pair Q2-Q3. A PM
loudspeaker, shunted by R9, serves as the output load. In-
verse feedback is provided across the power output and driv-
er stages through A8 to minimize distortion and optimize over-

all performance. Reflex amplifier (Q1) base bias is furnished
through R1, the op amp’s offset biases through R5 and R6
with, finally, the Darlington receiving its base bias directly from
IC1 through current limiting resistor R7, bypassed by C6. Cir-
cuit operating power is supplied by B, controlled by S1.
Except for the hand-wound loop antenna coil, L1, William
has specified standard, readily available components in his
design. Transistor Q1 is a general purpose pnp device similar
to Radio Shack’s type RS-101, IC1 is one section of an inex-
pensive type LM3900 quad op amp, Q2 and Q3 are hobby-
grade type 2N3055 npn power transistors, and D1 and D2 are
general-purpose diodes similar to types 1N34 or 1N60. A 2.5-
mH RFC is used for L2, while T2 is a small 10-k to 2-k inter-
stage audio transformer similar to Radio Shack's No.
273-1378. Tuning capacitor C1 is a standard 365-pF unit and
all other capacitors are low-voltage disc ceramics except for
C4, which is a 15-volt electrolytic. The fixed resistors are all
one-quarter or one-half watt types. Any standard PM loud-
speaker with an 8- or 16-ohm voice coil may be used as the
output device. The power switch, S1, is a spst toggle, slide or

3
ZR9
gioon SPKREIT:Q

o 1]

1|

Fig. 7. Broadcast band receiver has reflex front end and IC op amp audio amplifier.
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rotary type, with the power pack, B1, made up of six series-
connected size “C” or “D” flashlight cells. William describes
L1 as aloop antenna consisting of 16 turns of #22 solid cop-
per insulated hook-up wire tapped at 12 turns and close-
wound on a wooden frame measuring 10 in. high by 13 in.
long by 3 in. wide.

Although neither layout nor lead dress should be critical
when duplicating the circuit, good wiring practice should be
followed, with signal carrying leads kept short and direct, heat
sinks provided for the power transistors (Q2 and Q3), and all
dc polarities observed. The reader suggests that the entire cir-
cuit, including the loudspeaker and power pack, can be as-
sembled conveniently within the wooden frame supporting the
ioop antenna. Depending on Q7’s individual characteristics,
some experimentation with R1’s value may be required for op-
timum performance. Some hobbyists also may wish to experi-
ment with the number of turns on the loop antenna coil or with
C1's value to obtain coverage of other radio bands. If desired,
a multiple tapped coil and suitable selector switch can be pro-
vided for multi-band operation.

Device/Product News. Suitable for use in instruments,
audio systems, controls, and similar analog applications, a
new low-cost dual operational amplifier with a unity gain band-

MIND-ABSORBING PROJECTS FOR

ELECTRONIC EXPERIMENTERS
AND HOBBYISTS

1977
ELECTRONIC
EXPERIMENTER’S HANDBOOK

Helps you get it together
with a score of
build-it-yourself projects.

This latest edition includes a host of exciting con-
struction projects for audio buffs—Audio-Controlled
Detailed Power Shut Off; 9.Channel Stereo Equalizer
. _ . For fun and games—FLIP, a CMOS Logic Game;
Sound Effects with the 555 IC Timer , . . for ex-
perimenter’'s—ESP Testing Machine; How to Make
Double-Sided PC Boards; IC Digital Logic Memory
Probe . for computer/calculator enthusiasts—An
Under-$30  Scientific Calculator; Microcomputer
Primer; Bits-to-Dots Computer Video. There's a host
of other projects including The Executive Digital
Temper Countdowner ® Versatile Nickel-Cadmium Bat
tery Charger ® Shirt-Pocket Metronome ® Hall Effect
Magnetometer ® Low-Cost Metal Locater o 3-Way
Photo Flash Tripper ® The 99-cent Wonder IC ®
High-Value Electrolytic Capacitor Meter ® Guitar
Sound Intensifier ® IC Photo Tachometer ® R-F Tran.-
sistor Tester ® And more! PLUS: Microcomputer prod
uct buying guide and a basic digital logic course.
All with complete construction plans, parts lists and
printed-circuit board patterns. Many projects are
unique designs not available elsewhere. Only $1.85!

Ziff-Davis Publishing Co. PE-S577
Consumer Service Division

595 Broadway, New York, N.Y. 10012

Please send the 1977 ELECTRONIC EXPERIMENTER’S
HANDBOOK |I°'m enclosing $1.85 ($1.50 plus 35¢
for postage and handling). Outside U.S.A. $3.00,

width over 2.5 MHz has been introduced by Motorola Semi-
conductor Products, Inc. (P.O. Box 20912, Phoenix, AZ
85036). Designated types MC4558/MC4558C, the new de-
vices are offered in round metal cases as well as in ceramic

tpaid.
and plastic 8-pin MiniDIP's. Internally compensated, the new S‘Zi.‘;:'ms of Calif., Col., Fla, I, Mich., Mo,
op amps feature a typical large-signal voltage gain of 200 L St PG i Yok St el D) sallest i
V/mV at 25°C and a CMRR of 90 dB. The two amplifiers with- print name
in each package are closely matched with respect to both gain ddress

and phase, and both are protected against load short circuits.
If your requirements are for a quad rather than dual unit,
you should be interested in the RC/RM4156 announced re-

city state zip

cently by Raytheon Semiconductor (350 Ellis St., Mountain
View, CA 94040). Supplied in plastic or ceramic 14-pin DIP’s,
the op amps are short-circuit protected and feature a mini-
mum unity gain bandwidth of 2.8 MHz.

The Fairchild Camera and Instrument Corp. (LSI Group,
464 Ellis St., Mountain View, CA 94042) is now offering a new
dynamic bipolar 4096-bit random access memory (RAM) de-
signed for operation on a single 5-V dc supply. Two versions
of the new RAM are in production. Both are organized as
4096 x 1 bits and have a power consumption of 350 mW ac-
tive, 70 mW standby, and 500 mW in page mode. The stan-
dard 93481 has a maximum access time of 120 ns with a
280-ns cycle time, and a page mode access and cycle time of
75 ns. The faster version, type 93481A, has a maximum ac-
cess time of 100 ns with a 240-ns cycle time, and a page
mode access and cycle time of 65 ns. Manufactured using
Fairchild’s Isoplanar Integrated Injection Logic process, the
new RAM's are TTL compatible and are supplied in standard
16-pin ceramic DIP’s.

National Semiconductor Corp. (2900 Semiconductor Drive,
Santa Clara, CA 95051) has developed a new single-chip IC
containing a pair of monolithic npn transistors matched to
within 50 uV of each other. Identified as type LM194, the
matched pair has a noise figure so low that it is virtually im-
measurable and features a minimum current gain of 500, a
current-gain match of better than 2%, a CMRR of better than
120 dB, and a low drift of less than 0.1 pV/°C. With a max-
imum collector-emitter voltage rating of 40 V and a maximum
power dissipation of 500 mW, the LM194 is supplied in a 6-
lead TO-5 style metal case. o

COMING UP IN THE JUNE

Popular Electronics’

SPECIAL FOCUS ON TEST INSTRUMENTS

DIGITAL IC TESTER PROJECT

BUYER’S GUIDE TO SCOPES

40-MHz DIGITAL FREQUENCY COUNTER
MILLIAMMETERS ON A BUDGET

POWER AND MODULATION CAPABILITY
OF 40-CHANNEL CB TRANSCEIVERS

HOW TO PROGRAM CALCULATORS
FOR FUN AND GAMES

BUILD A STATE-OF-THE-ART
BATTERY CHARGE MONITOR

MAY 1977
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By Forrest M. Mims

USING LED’S ASLIGHT DETECTORS

IGHT emitting diodes have many
applications including status indica-
tion, digital readout, signal isolation, and
light-beam communication. But did you
know LED’s can also be used as light
detectors?
You can easily demonstrate the pho-

Fug. 1. Simple LED
detector demonstration circuit.

tosensitivity of a LED by using the sim-
ple circuit in Fig. 1. An infrared emitting
LED such as the Texas Instruments
TIL32 is connected directly to the termi-
nals of a 0-50 microampere meter. This
forms a photovoltaic circuit, and when
the LED is placed near a desklamp or
other bright light source, the meter will
indicate a photocurrent of at least 10 or
15 microamperes.

Though gallium-arsenide infrared
emitting diodes make the best light de-
tectors, visible emitters made from galli-
um arsenide phosphide, gallium phos-
phide, and other materials also work.
For best results, use LED’s with clear
encapsulants. Remember that just as
LED’'s emit a narrow spectrum of light,

they are sensitive to relatively narrow
wavelength bands. Thus a green emit-
ting diode will detect green light better
than a red emitter; and infrared emitters
will detect infrared far better than visible
emitters.

LED's operated as detectors have
several very practical applications. For
example, an optoisolator can be made
by mounting two infrared emitting diodes
at either end of a short length of heat
shrinkable tubing. The resulting op-

LEDs
ﬁ//. 52_,5;;)\‘

) {0 IIA : >
I— (( AN Ne——
ORILL LARGE PLASTIC FIBER

HOLE OR SEYVERAL 6LASS

FIBERS

Fig. 2. LED-LED optoisolator
using optical fiber coupling.

toisolator can then be used in either di-
rection since the LED's can both emit
and detect infrared.

You can also couple two epoxy-
encapsulated LED's with a short length
of plastic or glass optical fiber. Just bore
a small hole in the top of each LED, us-
ing care to avoid striking the chip or its

Treat yourself to a new direct reading DVM today.

DVM35
POCKET PORTABLE
ANALOG REPLACEMENT

3-digit, 1% DCV

DVM36

LAB ACCURATE
POCKET PORTABLE

3% digit, .5% DCV

AEIDCMA

DVM32

BENCH & FIELD MASTER

3'% digit, .5% DCV
Battery or AC

DVM38

“PRIME” STANDARD AT
YOUR FINGERTIPS

3% digit, .1% DCV

Battery or AC
Only $134

Battery or AC
Only $158

Auto-Ranging

Only $198 Only $348

A COMPLETE LINE OF DVMs TO FILL YOUR EVERY NEED OR WANT.

You can be sure more times in more circuits, under
more adverse conditions, with greater versatility,
accuracy, and meter protection than any other
digital multimeters on the market today; and for
less money ,too. 10 Day Free Trial: Try any of
these famous DVMs for 10 days. If the DVMs in
use don’t prove exactly what we say, return them
to your Sencore FLPD Distributor.

SENCORE

CIRCLE NO. 57 ON FREE INFORMATION CARD

Want more information? We
would like to tell you all about
the Sencore DVMs by sending
you a 24-page Sencore News,
a six-page brochure, and the
name of your nearest Sen-
core Distributor today ...
simply write or circle
reader’s service number.

3200 Sencore Drive, Sioux Falls, SD 57107

POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

e RS A
- }
iAMP ] AMP - 9+ MOOULRTOA J’ - ——— T_
1 1 z
' - ' "R
(7 l/, l —— So
l"—' i R B J 75K #3K o+ O ;
| B - ] /";_ | Lf‘g l242222
| i 28
L] T W v s o X PO Vr
SWITCHING s T ‘\ z,,,,.;JL 386 ——'oao—*(l&w
1 w~verwork [—— ‘ o Ao v ‘F_k }
[ ie " .4
SPRR rl \ | rse& 76xT) | h 4 l -3l 5 2 S1ak | c£0
’ . N 1= 5‘“%[ rak % 3" o |
| | = AN
- - waT | I oew
e

Fig. 3. Block diagram for
single LED transceiver.

upper electrode wire. Then insert some
clear epoxy, the fiber, and secure the fi-
ber in place until the epoxy has cured.
Figure 2 shows how two LED’s are cou-
pled together using this method.

Another possible application for a
LED in the detector mode is to monitor
the light intensity arriving from the sun or
artificial sources at the face of a seven-
segment LED display. An unused deci-
mal-point LED could be used as the light
detector for a circuit which could auto-
matically control the brightness of the
display.

The most intriguing application for

|

T/= CALECTO DI724
OR EQUIVALENT

Fig. 4. Schematic diagram

ofa

practical LED-LED transceiver.

LED’s operated as detectors lies in the
field of light-beam communications. One
problem with light-beam communicators
designed to operate through the atmo-
sphere is optical alignment. (The most
perplexing problem, of course, is the at-
mosphere itself.) Conventional light-
beam communicators with separate
LED transmitters and photodetector re-
ceivers must use two lens systems or
complicated optics which allows both to
use the same lens or lenses.

LED-LED communicators, however,
need only one lens per transceiver.
Then when the transmitter of one unit is
aligned with the receiver of a second
unit, the transmitter of the second unit is
automatically aligned with the receiver
of the first.

A Practical LED-LED Transceiv-
er. The block diagram for a basic ampli-
tude-modulated light beam transceiver
using a single infrared LED as both a

You’ve seen the rest...

now try

the best.

A

Solderless
strips, backing
board and binding
posts. Everything you Pick an ACE for Faster and
need to build and test your Easier solderless circuit Send for our complete A P catalog,
own circuit. Used to be you'd building and testing. The Faster and Easier Book.
get a circuit idea, lay out a pc board, Part ACE Tie oiF No | We Board Size Price
prlnt it, solder everythmg tOgether, No Model No Points Capacity Buses Posis (inches) Each

- 923333 200-K (ki 728 8(16's) 2 2 4.9/16x5-9/16 $18.95
::3uab|ﬁesxoboé,a,%hagr?§ Sypoeur:dlaaybosuot' 923332 208 (l:s:r)m) 872 8 (16':) 8 2 l-9;1::5-9/16 g:::

1 = 923334 201-K (ki) 1032 12 (14's) 2 2 4-9/16x7
|ute|y too much time breadboarding' 923331 212 (assem.) 1224 12 (14's) 8 2 4-9/16x7 3495
Now A P ACE All Circuit Evaluators | 833355 | 327 (sssemy | 2193 | 274w | 28 | & N 5595
let you breadboard in a fraction of 923324 236 (assem.) 3648 36 (14's) 36 4 10-1/4x9-1/4 79.95
the time. Make your changes im-
mediately. Keep full leads on your o
. rder from your A P
e et a o ojierge Jistributor loday. Our I e
. c distributor list is growin
and de-soldering. A P made the first daily. For the namge of ,hg INCORPORATED
modern solderless breadboard, and distributor nearest you call Box 110 Painesville, OH 44077
we still make them best. Toll-Free 800-321-9668. (216) 354-2101 TWX: 810-425-2250
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source and a detector is illustrated in
Fig. 3. The circuit consists of a pream-
plifier, amplifier, LED driver and a
switching network to switch the LED
from the input of the preamplifier (re-
ceive mode) to the output of the driver
(transmit mode). Several years ago | de-
scribed a LED-LED communicator pat-
temed upon this basic design in Popu-
LAR ELECTRONICS (“Communicate Over
Light Beams with the First Single-LED
Transceiver,” March 1974, p. 66). While
this transceiver worked quite well, it
used a relatively large audio amplifier
module.

Figure 4 is the circuit diagram for a
more up-to-date LED-LED transceiver
made with an LM386 audio amplifier IC.
Thanks to the LM386, the new circuit is
much smaller and somewhat simpler
than the original version. Also, the new
circuit incorporates a simplified one-
transistor modulator, a single 8-ohm
speaker which doubles as a micro-
phone, and a 9-volt battery.

I have assembled a working version of
the circuit in Fig. 4 and installed it in a
miniature bakelite cabinet measuring
3-1/4" x 2-1/8" x 1-1/8" (8.26 x 5.4 x
2.86 cm). There isn’t enough room here
to include all the construction details, but
here are a few assembly tips: Use a per-
forated board measuring 2 x 1-15/16"
(5.08 x 4.92 cm) to leave room for the 9-
volt battery. Remove the upper two cor-
ners of the board to make room for the
cabinet’s cover screws. A 2" speaker fits
perfectly in the space between battery
and the upper end of the cabinet. All the
components except the LED can be in-
stalled in a circle on the circuit board
around the base of the speaker. The
4pdt switch fits between the upper two
cover screw receptacles. Because of the
limited space, the switch handle will
have to emerge from the side of the cab-
inet opposite the front of the speaker.

Use a miniature phone jack to connect
the LED to the circuit. Besides providing
an automatic on-off switch, this will allow
you to experiment with various kinds of
LED’s. it will also let you place the LED
some distance from the circuit and sim-
plify experimentation with different
lenses.

've used the transceiver in Fig. 4 for
communications through the atmo-
sphere and a fiber optic cable. Results
with a 10-meter (32.8') length of glass fi-
ber with an attenuation of a few hundred
dB per kilometer were excellent. This
cable should soon be available from
some of the firms which specialize in ex-
perimenters’ electronics components.
Until then, you can try high-loss plastic
fibers or stick to the atmosphere. o

Hobby Scene s ,,
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SUPPRESSING BLOWER HASH

Q. / built the CB converter described
in the October issue and have in-
stalled it in a 1976 Plymouth Fury.
However, the blower fan motor (for
air conditioning, heating, and de-
frosting) creates so much static that
it is impossible to operate it and the
converter simultaneously. | do not
have this problem when | use the AM/
FM radio “straight through.” Can you
suggest a filter that will suppress this
interference?—W. B. Grandjean, Ba-
ton Rouge, LA.

A.l recommend the installation of
0.25-uF coaxial capacitors across the
terminals of each blower motor. The ca-
pacitor will act as a short circuit to the r-f
hash generated by the sparking at the
motor brushes, but will not affect the
system from a dc point of view. The ca-
pacitors can be obtained from most auto
supply houses, and can also be used to
silence noisy gauges and sender units.
Be sure that the case of the converter
and the shield of the antenna lead-in are
well grounded.

FM STATION LISTINGS

Q. ] would like to obtain a listing of
FM radio stations. Do you know
where | could get one?—Mrs. Don
Ginest, Lakin, KS.

A. As | recall, a very comprehensive list
of FM broadcasters is offered by the
Worldwide TV-FM DX Assoc., Box 163,
Deerfield, IL 60015. Also, there's a list-
ing in North American Radio-TV Station
Guide, by Vane A. Jones, published by
Howard W. Sams & Co.

NIXIE INTERFACE

Q. How can | trigger 170-volt Nixie
tubes with the 12-to-14-volt “digit en-
able” pulse from a 5313 clock chip?—
LeRoy Lee, Altus, OK.

A. | think the most inexpensive way to
do this is to have the digit enable pulses
turn on high-voltage npn switching tran-
sistors. These in turn would apply the
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By John McVeigh

high voltage to the individual tubes. A
suitable transistor is the Motorola HEP
S0027. It has a collector-to-emitter
breakdown voltage rating of 300 volts,
maximum collector current of 500 mA,
and a typical cut-off frequency of 50
MHz. However, if you go this route, be
sure to include current limiting resistors
at the base and collector of each transis-
tor. Of course, some chips provide BCD
outputs which can be decoded by suit-
able IC decoder/drivers. For example,
the 7441 is specifically designed for use
with Nixies.

TTL VS. CMOS

Q. The circuit for the “Westminster
Chime” clock (November 1976) uses
CMOS [C’s. Is it possible to use TTL
IC’s in place of them, or a mixture of
the two?—Murray Voakes, Essex,
Ontario.

A. Although similar CMOS and TTL
gates and sequential logic circuits per-
form the same functions—a CMOS 2-
input NAND gate is logically equivalent
to a TTL 2-input NAND—there are differ-
ences in input and output impedances,
drive capabilities, operating voltages,
etc. The great advantage of TTL over
CMOS is operating speed. However,
CMOS has it all over TTL in the areas of
power consumption at siow speeds and
noise immunity when higher operating
voltages are used. In this application,
switching speeds are low enough to
allow CMOS to run significantly cooler
than TTL. This means that a smaller
power supply can be used. In fact,
CMOS is becoming so popular that sev-
eral manufacturers are offering MOS de-
vices that have the same pinouts as the
7400 TTL series. This allows one to con-
vert from TTL to CMOS with a minimum
of pc board modifications. So | really
don’t see going TTL or hybrid in this cir-
cuit. Surplus CMOS is inexpensive, an
all-CMOS design requires no level inter-
facing, and power supply demands are
greatly reduced. As a final note, many
CMOS devices are now zener diode
“clamped” and won't self-destruct when
you touch them!
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www.americanradiohistory.com

THE LOGICAL CHOICE—First in a series

Logic Probe 1 is a compact, enor-
mously versatile design, test and trouble-
shooting tool for all types of digital
applications. By simply connecting the
clip leads to the circuit's power supply,
setting a switch to the proper logic family
and touching the probe tip to the node
under test, you get an instant picture of
circuit conditions.

LP-1’s unique circuitry—which
combines the functions of level detector,
pulse detector, pulse stretcher and
memory—makes one-shot, low-rep-rate,
narrow pulses—nearly impossible to see,
even with a fast scope—easily detectable
and visible. HI LED indicates logic ‘1"
LO LED, logic ""0", and all pulse transi-
tions—positive and negative as narrow
as 50 nanoseconds—are stretched to Vs
second and displayed on the PULSE LED.

By setting the PULSE/MEMORY switch
to MEMORY, single-shot events as well

as low- rep-rate events can be stored

indefinitely.

While high-frequency (5-10MHz)
signals cause the “'pulse’ LED to blink at
a 3Hz rate, there is an additional indica-
tion with unsymmetrical pulses: with duty
cycles of less than 30%, the LO LED will
light, while duty cycles over 70% will
light the HI LED.

In all modes, high input impedance
(100K) virtually eliminates loading prob-
lems, and impedance is constant for all
states. LP-1 also features over-voltage
and reverse-polarity protection. Housed
in a rugged, high-impact plastic case
with strain-relieved power cables, it's
built to provide reliable day-in, day-out
service for years to come.

HI LED ON LO LED ON

PULSE LED BLINKS
ON FOR 1/3 SEC

_1/ \]——

LOGIC “1*

LOGIC 0"

LoGIC "1

LOGIC " 0"
w LED ON HI LED ON
—— T=1/3 SEC.——»
HI LED ON
LOGIC 1
PULSE LED PULSE LED
OFF
LOGIC ' 0
LO LED ON
DURING PULSE TRANSITIONS PULSE LED BLINKS
AT 3Hz RATE
I LED on, LO LED DOES NOT RESPOND TO NARROW PULSES
LOGIC "1
LOGIC 0" I7 l
OUFING PULSE TAANSITIONS PULSE LED BLINKS
LOGIC 4" ﬂ
LOGIC "0 ﬂ

LO LED ON. HI LED DOES NOT RESPOND TO NARROW PLLSES

CSC’S MULTI-FAMILY LOGIC PROBE 1.
AT $44 .95, IT DIGS UP A LOT OF INFORMATION WITHOUT
BURYING YOUR BUDGET.

HI/LO LED’s—Display level
(H!-logic 1", LO-logic "0"")

of signal activity at node
under test

Non-corrosive nickel- Fhed
plated probe tip and clip =4
leads—For reliable contacts

and maximum life =

Protected—Features built-in
reverse polarity and over-
voltage protection; strain-
relieved power cable

CONTINENTAL SPECIALTIES CORPORATION

EASY DOES IT
44 Kendall St, Box 1942, New Haven, CT 06509
TWX: 710-465-1227

West Coast office: Box 7809, San Francisco, CA 94119

TWX: 910-372-7992; Canada: Len Finkler Ltd.,
Ontario; Mexico: Elpro, S.A.. Mexico City, 5-23-30-04
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Rugged hig&mpact plastic
case—Built to take it in
the lab or in the field

PULSE LED—Lets you know
what's going on—and off.
Indicates positive and nega-
tive pulse and level transi-
tions. LP-1 stretches pulses
as narrow as 50 nano-
seconds to full ¥5 sec

(3Hz pulse rate)

At s active
* [ o= ﬂr i 3 B
W e o
- ﬁ' o
i q _—r =
L me{: d =
HHH . LP

property

$44.95 Price tag—Costs so
little it can be your personal

PULSE/MEMORY Switch—
PULSE position detects

and stretches pulses as nar-
row as 50 nanoseconds to
¥ sec. Switch to MEMORY
and it stores single shot and
low-rep-rate events indefi-
nitely; HI/LO LED's remain

Logic Family Switch—
TTL/DTL or CMOS matche
Logic ‘1" and "'0" levels,
for greater versatility. High
Input Impedance—100K
wr'(ually eliminates circuit
loading problems and is
constant in both 0" and
‘1" states. CMOS position
also compatible with HTL,
HIiNIL and MOS logic

WA

..- Eg_: ‘
’h“ ‘\

S

¢ 1976 Continental Specialties Corp

See your CSC dealer or call 203-624-3103 (East Coast) or 415-421-8872 (West Coast)
9 AM to 5 PM local time. Major credit cards accepted. Add $2.50 for shipping and
handling in the U.S. and Canada on direct orders of $50.00 or less; $3.00 for orders

over $50.00. On all foreign orders add 15% to cover shipping and handling.

CIRCLE NO. 13 ON FREE INFORMATION CARD
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KENWOOD MODEL TS-820 TRANSCEIVER

All-band hf transceiver has operating versatility and built-in speech processor.

S
<G

LTHOUGH Kenwood’s new Model

TS-820 160 - through - 10 - Meter
SSB/CW amateur transceiver physically
resembles its popular Model TS-520,
the two are very different in terms of cir-
cuit design and built-in features. Also,
the TS-820 can accommodate an op-
tional digital frequency readout, where-
as the TS-520 cannot. Other new fea-
tures (discussed later) clearly make the
new transceiver Kenwood's “top of the
line.”

The transceiver is housed in a rugged,
gray-finished cabinet that measures
13-3/16" D x 138" W x 6" H (33.5 x
33.3 x 15.3 cm). A versatile (110- or
220-V, 50- or 60-Hz) ac power supply is
built-in, as well as a small loudspeaker.
A handle on the right side of the cabinet
provides a means for carrying the 35.2-
Ib (16-kg) transceiver. The basic TS-820
transceiver is priced at $830. The op-
tional DG-1 digital frequency readout,
which mounts inside the TS-820's cabi-
net and can be added at any time, is
$170. Other options include the
CS-820-20 500-Hz CW crystal filter
($45), the DS-1A dc/dc converter for
mobile use ($59), and the VFO-820 ex-
ternal vfo ($139).

General Description. The transceiv-
er circuitry is solid state, except for a
12BY7A driver and two S-2001A (a pin-
for-pin 6146B equivalent) final amplifier
tubes. The usual complement of trans-
mitter and receiver tuning controls is
provided. The multi-function, switch-
controlled meter indicates final amplifier

plate current or voltage, relative r-f out-
put, alc circuit operation, compression
level from the built-in r-f speech proces-
sor, and S units.

When the MODE switch is set to TUN or
FSK, power input to the finals is automat-
ically reduced so that the tubes’ rated
plate dissipation is not exceeded. The r-f
speech processor is activated by pulling
out the COMP LEVEL/PROC control. The
amount of the compression (indicated
on the meter) is adjusted by rotating this
control.

The transmitter pi network and trans-
ceiver preselector controls are grouped
together. The PLATE tuning control uses
a vernier for easy adjustment. The LOAD
control is concentric with a FIX CH switch
that selects any one of four crystal-con-
trolled channels in the Fix mode (crys-
tals optional).

The center-detented IF SHIFT control is
concentrically paired with the receiver
incremental tuning (RIT) control, the lat-
ter activated by a pushbutton. The CW
CAR level and SSB miC gain controls are
also paired, as are the RF GAIN and AF
GAIN controls. An RF ATT push-button
switch inserts a 20-dB attenuator at the
receiver’s antenna input to combat over-
load and desensitization by strong local
signals.

The BAND switch has positions for all
amateur bands between 1.8 and 29.7
MHz, as well as JJoy/wwv (reception
only) on the 15-t0-15.5-MHz band. The
10-Meter band is covered in four 500-
kHz segments. (There is also a position
on the BAND switch labelled Aux, which
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apparently can be used for operations
outside the regular ham bands, although
the manual does not mention it.)

The FUNCTION switch is normally left in
the vFO position to allow the internal vfo
to control the transceive frequency.
When set to Fix, both frequencies are
controlled by internal crystal oscillators,
with up to four frequencies selectable by
the Fix cH switch. The VFO:R position
uses the internal vfo to control the re-
ceiver’s frequency, while the FIX:R posi-
tion puts the receiver under crystal con-
trol and the transmitter under vfo control.
When either the transmitter or the re-
ceiver is on vfo control, the Fix and RMT
positions are used with the Aux crystal-
controlled channels of the remote vfo to
zerobeat the vfo to channel frequency.

A separate HEATER switch is provided
to shut off the tube heaters when the
transceiver is used for reception only. All
VOX controls are mounted on the front
panel for ready access. Because the
VOX circuit controls the changeover re-
lay on CW (semi-break-in) as well as
SSB, it is most convenient to have the
DELAY control up front for easy adjust-
ment as conditions warrant.

The large tuning knob operates two
circular dial scales, one calibrated at 1-
kHz intervals (numbered every 10 kHz),
and the other calibrated at 50-kHz inter-
vals and numbered from O to 500 every
100 kHz. The dial index can be moved to
calibrate the scale against the 25-kHz
marker oscillator or WWV. The dial set-
up uses Kenwood's “mono-scale” kilo-
hertz dial system which fits the full 500-
kHz tuning range on a single small dial
with 1-kHz calibration intervals. The
scale is rotated 10 turns for edge-to-
edge coverage of each band segment.

When the optional digital frequency
display is installed, as it was on our test
model, the fluorescent readout appears
in a window above the mechanical dial
scales. Above the numeric display are
four LED’s that indicate when the ATT
(attenuator) is on and when Fix, VFO,
and RIT functions are active.

A button labelled pH (display hold)
permits the numeric display to be “froz-
en” to store a frequency for quick retun-
ing. When the display is frozen, you can
tune about using the mechanical dial. To
return to the original frequency, you sim-
ply note the counter display, release the
DH button, and tune until that number
again appears in the display.

The single-conversion receiver has an
8830-kHz i-f. A phase-locked-loop (PLL)
circuit gives the benefits of both singie
and multiple conversion with few of the
disadvantages of either. The local oscil-

POPULAR ELECTRONICS


www.americanradiohistory.com

lator consists of 11 separate band-
switch-selected voltage-controlled oscil-
lators or vco's (one for each band).
These oscillators employ varactor di-
odes. The output of the vco is hetero-
dyned with a crystal oscillator to produce
a frequency between 3.33 and 3.83
MHz. The heterodyne oscillator also
consists of 11 separate oscillators. The
3.33-t0-3.83-MHz signal is then hetero-
dyned with the output of a crystal-con-
trolled carrier oscillator operating near
8830 kHz to generate an output be-
tween 5.0 and 5.5 MHz.

Tuning is by a conventional 5.0-
to-5.5-MHz, highly stable and linear
Clapp vfo. The vio's output is compared
with a down-converted vco signal by a
phase comparator whose output trims
the output frequency of the vco. Thus,
the vco is phase locked to the 5.0-to-5.5-
MHz tunable oscillator to effectively
transfer the linearity and stability of the
latter to the 10.5-t0-39-MHz local oscilla-
tor. A phase-lock sensor disables the
veo if PLL action fails, preventing off-fre-
quency operation.

There are two separate carrier oscilla-
tors. One, controlled by two switchable
crystals, operates on SSB transceive
and on CW receive. The other functions
in the transmit FSK and CW modes,
when the receive and transmit frequen-
cies are slightly separated.

A very useful feature is the IF SHIFT,
which allows the i-f passband to be
moved approximately =1.7 kHz without
affecting the pitch of the received signal.
The IF SHIFT electronically varies the fre-
quency of the carrier oscillator in the
PLL system. This causes the vco to
move exactly as much as the carrier fre-
quency, resulting in no net change in the
relationship between the signal and os-
cillator frequencies. Because the filter is
fixed, the signal is moved through the fil-
ter passband.

The built-in r-f speech processor pro-
vides up to 50 dB of compression.
Here's how it works. The audio input sig-
nal is applied to a balanced modulator
operating at 455 kHz and is then passed
through a filter to remove one sideband.
The remaining sideband is com-
pressed—not limited—by an agc am-
plifier. It is further filtered to remove dis-
tortion products beyond the desired
modulation passband, down-converted
to audio, and finally applied to the main
balanced modulator of the transmitter.

Some 10 dB of r-f negative feedback
is used in the driver and output stages to
reduce odd-order IM products by 6to 10
dB. This makes the signal unusually
clean and free from splatter that could
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10-W avg. output with sustained
“Ahhh” driving transmitter.

Average power increased to
40 W with 20 dB of compression.

interfere with QSO’s on nearby frequen-
cies. Alc is also used to prevent driving
the output tubes into nonlinearity.

The transceiver has a built-in SSB re-
ceiver that is always tuned to the trans-
mitter frequency so the operator can
monitor his transmitted signal. R-f is
sampled just before the driver stage,
heterodyned down to audio by a product
detector, and injected into the receiver's
audio amplifier when the MONITOR
switch is on. This is a good way to deter-
mine the effects of the r-f processor and
to determine how much background
noise is increased when compression is
introduced.

The optional digital frequency display
module counts the frequency to the
nearest 10 Hz, then rounds off and dis-
plays the operating frequency to the
nearest 100 Hz. Accuracy of the display
is guaranteed to be 1 ppm/month.

Transmitter Tests. On 80 Meters, a
two-tone test resulted in 200 W PEP in-
put to the final amplifiers. PEP output
into a 50-ohm dummy load was 115 to
120 W. Key-down CW input power mea-
sured 165 W, and CW output 100to 110
W. On SSB, carrier suppression varied
from 53 dB (LSB) to 58 dB (USB). The
unwanted sideband was 60 dB down
when a 1000-Hz modulating signal was
applied. Distortion products measured
as follows: third order —32 to —34 dB
referenced to the two tones, —38 to —40
dB referenced to PEP; fifth order —56
dB referenced to the two tones, —62 dB

www.americanradiohistorv.com

referenced to PEP. An audio input of 1
mV at 1000 Hz was sufficient to fully
modulate the transmitter on the 7-MHz
band.

The r-f speech processor produced
some interesting results. A sustained
“Ahhh™ driving the transmitter to full
PEP yielded an average power output of
10 W when no compression was ap-
plied. With 20 dB of compression (as in-
dicated on the transceiver's meter), the
average power output increased to 40
W. Peak power remained at the same
level with or without compression. This
translates to a 6-dB increase in “talk
power,” equivalent to an increase of one
“ideal” S unit at the receiving end. This
increase is nearly equivalent to switch-
ing in a 1000- or 1200-W PEP linear.

Of course, the processor (like all
processors) introduced some a-f distor-
tion and degraded the unwanted side-
band suppression. At a modulating fre-
quency of 1000 Hz, and at 10 dB of com-
pression, the second harmonic of the
modulating frequency was 30 dB
down—equivalent to 3.2% of distortion.
Unwanted sideband suppression mea-
sured 50 dB. At 750 Hz, the second har-
monic measured —28 dB (4% distortion)
when 10 dB of compression was intro-
duced. The third harmonic (2250 Hz)
was 20 dB down (10% distortion), and
unwanted sideband suppression mea-
sured 30 dB. When a 500-Hz tone was
used to modulate the transceiver, the
unwanted sideband suppression im-
proved to —-35 dB. Finally, when a
400-Hz modulating tone was applied,
the second harmonic measured —40 dB
(1% distortion) at 10 dB of compression.
The third harmonic was 10 dB down
(32% distortion), and the unwanted side-
band suppression measured 25 dB.

Alc action was very good. Flat-topping
simply did not appear, even at maximum
alc. Audio response measured (at the
6-dB points) 325-2800 Hz (USB) and
240-2700 Hz (LSB). When the speech
processor was used, the response was
slightly altered. Maximum VOX release
time was approximately one second.
When the release was shortened to
allow semi-break-in CW keying, no
shortened first dot or dash occurred.
That is the exception, rather than the
rule, among today's amateur rigs!

To check the transceiver's frequency
stability (rated at better than 100 Hz/
hour after a one-hour warmup and less
than 1000 Hz of drift in the first hour after
a one-minute warmup), the transceiver
was attached to a dummy load and
placed in the TUNE mode at 7 MHz,
yielding an r-f power output of about 15
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Frequency Sensitivity
(MHz) (n.V) for 10
dB (S+N)/N
SSB cw
1.8 0.1 0.05
35 0.1 0.063
7 0.08 0.05
14 0.1 0.056
21 0.1 0.063
28 0.1 0.063

RESULTS OF RECEIVER TESTS

Image I-f Signal Band-to-Band
Rejection  Rejection Gain*
(dB) (dB) (dB)
96 100 0
92 90 -3
86 96 0
70 92 ~-35
66 96 -3
68 96 -1
(+1dBon
29.5-MHz
segment)

*Overall gain—not affecting sensitivity—determined by comparing audio output on each
band, referenced to 1.8 and 7 MHz, produced by a given input signal. Variations in band-to-
band gain occur below the agc threshold and have no effect above it.

W. The frequency of this output signal
was measured by coupling a frequency
counter to the dummy |oad. After a brief
stabilization period (much less than the
allowable hour), the drift averaged about
96 Hz/hour for the next few hours. The
final transmitter test we performed was
the measurement of r-f harmonics at the
antenna output jack. They were consist-
ently 40 dB below the fundamental.

Receiver Tests. Results of our mea-
surements of sensitivity, image rejec-
tion, i-f signal rejection, and difference in
band-to-band gain appear in the Table.
Note that sensitivity measurements at
these very low signal levels are usually
accurate to within +3 dB. However,
even within this margin, the TS-820's re-
ceiver tested extremely “hot.” A 50-uV
signal (nominal) was required for an S9
meter reading; a 1-uV signal produced
an S2.5 reading. Inserting the r-f at-
tenuator in the input line (by means of
the front panel pushbutton) dropped sig-
nal levels 20 dB. The receiver incremen-
tal tuning varied the receive frequency
+ 3000 Hz. Unwanted sideband rejec-
tion measured 60 dB at 1000 Hz and 50
dB at 500 Hz.

No crossover birdies were found
when signals below 10,000 uV were ap-
plied to the input. Internal spurious sig-
nals measured 0.2 uV (equivalent) at
21.200 MHz and less than 0.1 uV
(equivalent) at 2 and 21 MHz. Two
320-pV signals (—57 dBm, or 70 dB
above the SSB sensitivity) spaced 25
kHz apart created third-order IM (inter-
modulation) products equivalent to the
rated sensitivity (0.1 uV for 10 dB
(S+N)/N). An undesired 32,000-uV
(-17 dBm) signal 110 dB above a
0.1-nV desired signal desensitized the
receiver by depressing the desired sig-
nal 1 dB. The receiver section was very
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resistant to blocking (overload). No loss
of output level or increase in distortion
was detected when input signals of up to
100,000 .V (-7 dBm) were applied.

When the r-f input signal varied from
0.1 to 1 uV (a 20-dB change), the audio
output rose 18 dB. When the input signal
was raised from 1 pV to 10 wV, the age
came into play and the audio output rose
only 1 dB. A 100-dB change in r-f (from 1
to 100,000 V) caused the audio output
to increase only 2 dB. Release time from
an S9 signal level to full recovery was
approximately 0.75 second when the
agc switch was in the FAST position and
4.5 seconds in the sLow mode.

Nominal overall response—which in-
cluded the i-f passband and audio re-
sponses—measured as follows: 400 to
2150 Hz at —6 dB, 200 to 3525 Hz at
—60 dB (USB); 275 to 1850 Hz at —6
dB, 75 to 3300 Hz at —60 dB (LSB); 700
to 1250 Hz at -6 dB, 335 to 1685 Hz at
—60 dB (CW). These measurements
were made below the agc threshhold.
The differences between USB and LSB
are easily explained by the fact that the
frequency of the carrier oscillator feed-
ing the balanced modulator is deliber-
ately shifted for proper generation of
USB and LSB signals. Itis the change of
the relationship between the skirts of the
fixed crystal filter and this carrier oscilla-
tor that causes different overall re-
sponses in the USB and LSB modes.
However, in both modes the unwanted
sideband suppression was 60 dB at
1000 Hz and 50 dB at 500 Hz.

The transceiver produced 1.5 W of
audio output into 8 ohms. A 1000-Hz
sine wave was used for this test, and at
the start of clipping total harmonic distor-
tion was tess than 2%.

In our final receiver test, we applied a
pulse train composed of 0.0005-us-wide
pulses at a 60-Hz rate. This pulse train
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(at 100 dB above 1 wV/MHz bandwidth)
completely obliterated a 3-uV input sig-
nal. A 10-uV signal was depressed by at
least 10 dB due to agc capture by the
noise pulses. However, when the
TS-820's noise blanker was activated,
normal agc action was restored and un-
disturbed copy of even 0.71-.V signals
became possible! But the blanker had
no effect on low-level pulses (less than
50 dB above 1 uV/MHz bandwidth).

On The Air. With few exceptions, we
confined our on-the-air testing to the 7-
MHz band. Operation was equally divid-
ed between SSB and CW. During the
weeks we operated this transceiver, we
never felt the need to use our linear.

it seemed as natural to scan the
bands with the digital numeric frequency
display as it was to observe the position
of a dial scale against an index line. Let
us assure anyone who is not ready to
make the added investment in the digital
display that the mechanical dial is accu-
rate to within about 100 Hz of the digital
display.

We were pleased to note that the
transceiver can be tuned with its own
meter, and modulated within the max-
imum limits defined by its alc meter
scale without compromising perfor-
mance. The front-panel VOX controls
proved to be rock stable. On CW, the
delay could be set so that the transmitter
would drop out between characters be-
low 20 wpm and between words at high-
er speeds. This is not really QSK (full
break-in keying), but it's pretty close!
Both the keying and modulation re-
ceived numerous unsolicited compli-
ments from stations contacted. Only
rarely useful on SSB, the IF SHIFT proved
to be valuable on CW. It let us move
QRM off the skirts of the 500-Hz filter to
the point of inaudibility, without changing
the pitch of the desired signal.

During our tests, an idling truck blan-
keted us with ignition noise at S9.
Switching in the noise blanker effectively
eliminated—not just reduced—the inter-
ference! This was a most impressive
demonstration, which left us regretting
that the blanker could not dispose of
types of noise other than impulse noise.

In actual QSO’s, we verified that the
r-f speech processor gave a one to two
S-unit improvement in signal strength.
However, the processor does cause
some signal distortion. Thus, the
processor should be used (and is in-
tended for use) only under conditions
that warrant it. Under strong-signal con-
ditions, all speech processors impair in-
telligibility to some degree. On the other
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hand, when the going gets tough, a
good processor like the one in this trans-
ceiver can make the difference between
contact and no contact.

No sound at all could be heard from
the transceiver's cooling fan. The “si-
lent” fan’s cooling effectiveness was un-
deniable, however. After almost two
hours of either SSB or CW operation,
the cabinet was cool to the touch every-
where except directly above the final
tubes, where it was faintly warm.

The TS-820 is certainly a full-feature
all-band ham transceiver. The only gripe
we do have concerns the top-facing
speaker, which managed to lose much

of its meager output in our acoustically
treated ceiling. For fixed-station opera-
tion, the owner would do well to connect
an external speaker to the rear-panel
output jack.

In sum, the TS-820’s versatility and
fine performance and the obvious top
craftsmanship that has been spent on its
design will fill any ham with pride of own-
ership. If we had to pick the most attrac-
tive feature among so many admirable
ones, it would be the “digital hold.” With
this “memory” function, we'll never
again fail to return exactly to a QSO fre-
quency after a brief listen off-channel.
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MURA MODEL PRX-100 “PRM” CB MICROPHONE
Peak-redistribution modulation effectively increases signal power.

HE MURA PRM microphone con-

tains a conditioning system that re-
distributes the asymmetrical sharp-peak
portions of speech to make the signal
more symmetrical. At the same time, it
also holds down the peaks to allow the
lower-energy components of the signal
to be effectively higher in energy than
would be possible with a “straight” mi-
crophone. This peak-redistribution mod-
ulation (PRM) is accomplished electroni-
cally by delaying the large sharp-peak
components of the signal for minute
amounts of time in relation to the lower-
energy signals before passing them on
to the transmitter's modulator. The result
can be an effective average modulated
signal without adverse distortion.

One of the new PRM microphones for
CB use is the push-to-talk Model
PRX-100. It has a gain control for setting
up the optimum output level for any par-
ticular CB transmitter according to the
operator's voice amplitude. (The micro-
phone cannot be used with certain CB
transceivers on the market. These are
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detailed by manufacturer and model on
the card on which the microphone is
packaged.) Operating impedance is 0 to
2500 ohms. Power for the microphone

system is obtained from an internal 9- |

volt battery. Price is $39.95.

Test Results. We checked the Model
PRX-100 with the aid of a dual-trace os-
cilloscope to observe simultaneously the
output of the transducer cartridge and
the conditioned output signal from the
PRM circuit. Asymmetry at the cartridge
was demonstrated with the maximum
sharp-peak excursions in the positive di-
rection. The conditioned output still pro-
duced some asymmetry, but in the op-
posite direction and to a lesser degree.
However, the peak ratios, compared to
the in-between lower-energy compo-
nents, were reduced sufficiently to per-
mit an overall higher average output lev-
el which potentially increased the aver-
age power of the modulated signal.

We also made comparisons with other
microphones and with different voices.
We noted that less improvement was
obtained when compared to the output
of the poorer-quality microphones than
was the case with better units. (Lower-
quality, less-expensive microphones
usually exhibit their best symmetry, with
lower positive/negative-peak ratios.) It
should be noted that the advantages
gained by using a PRM microphone ap-
ply mostly to limited-level amplifying or
modulating systems in which operation
is below the overload or clipping level.
Systems that employ clippers or some
form of automatic modulation control
(amc) generally tend toward symmetry
and higher average signal levels.
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Ever since the invention of the re-

corded disc annoying ‘‘clicks” and
“pops” caused by scratches, static
and imperfections have consistently
disturbed the listening pleasure of
music lovers.

Now, SAE introduces the unique model
5000, an Impulse Noise Reduction
System which eliminates those un-
wanted sounds with no adverse effect
on the quality of the recorded material.

This breakthrough in electronic cir-
cuitry is so demonstrably effective
that the SAE 5000 is destined to be-
come an essential part of any sound
system.

The SAE 5000 is compact and sleek,
built to SAE’s exacting standards, and
ready to enhance the performance of
any system, from the standard receiv-
er/turntable combination, to the most
sophisticated audiophile components.

SAE is proud to add the 5000 to their
broad line of Components for the
Connoisseur.

l----------------l
=A==
i Scientific Audio Electronics, Inc. i
1 P.O. Box 60271, Terminal Annex ]
1 Los Angeles, Cal. 90060 [ ]
i Please send more information on the i
¥ 5000. 1
| |
| |
'] Name i ']
| |
1 Address 1
| i
] . 1
I State Zip = b
- Y ¥ N K B N B B N N B J ]
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Empire’s
Blueprint For
Better Listening

Mo matter what system
you own, & new Empire
phono cartridge is certain
to improve its performance.,

The advantages of
Empire are threefold.

One, your records will
last longer. Unlike other
magnetic cartridges,
Empire's moving iron
design allows our diamond
stylus to float free of its
magnets and coils. This
imposes much less weight
on the record surface and
insures longer record life.

Two, you get better
separation. The small,
hollow iron armature we
use allows for a tighter fit
in its positioning among
the poles. S0, even the
most minute movement is
accurately reproduced to
give you the space and
depth of the original
recording.

Three, Empire uses
4 poles, 4 coils, and 3
magnets (more than any
other cartridge] for better
balance and hum rejection.

The end result is great
listening. Audition one for
yvourself or write for our
free brochure, "How To
Get The Most Out Of Your
Records. After you com-
pare our performance
specifications we think
you'll agree that, for the
maney, you can't do
better than
Empire.

¥
Already your system sounds better,

Empire Scientific Corp.
Garden City, New York 11530
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The polarity and characteristics of the
existing microphone, as well as the fre-
quency response or phase shifts in the
modulating system, play an important
role as to whether or not any significant
improvement can be obtained with the
use of a PRM microphone with a given
degree of maximum modulation.

We noted that the low-frequency re-
sponse of the microphone was some-
what less than usual. This resulted in a
slightly crisper signal for better intelli-
gence under adverse conditions.

User Comment. In many situations,
with the gain control of the microphone
set at maximum, the output level can be
high enough to severely overload the
modulator. This can produce heavy clip-
ping or overmodulation, the latter
beyond the signal-handling capabilities

of an amc system. Although the use of
the microphone can make a signal
sound somewhat louder, it may possibly
do so at the price of high distortion and
excessive adjacent-channel splatter.
Therefore, caution should be taken in
setting the microphone's gain. This is
best done white observing the modulat-
ed r-f waveform on an oscilloscope and
setting the level control so that the signal
does not cause excessive or distorted
modulation.

Whether or not a change to this type
of microphone wilt be of benefit in any
particular case can be determined by lis-
tening to the CB signal under maximum-
modulation conditions. (The Model
PRX-100 is rated to deliver up to a 4-dB
increase in average modulated power,
which we confirmed.)
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B&K PRECISION MODEL 1471B OSCILLOSCOPE
Has dual-trace and trigger functions desirable in testing modern circuits.

GOOD general-purpose oscillo-
scope for servicing and electron-
ics experimenting should have a linear
triggered sweep with a broad selection
of sweep rates and triggering sources. It

should also have two independent
traces to permit observation of both the
input and output signals of a circuit un-
der test. Moreover, its vertical amplifiers
should have sufficient bandwidth and
sensitivity to enable the user to work
with high-frequency signals with very
low and very high amplitudes. The verti-
cal amplifiers should be dc coupled to
permit the scope to double as a voltme-
ter, and both amplifiers should have
identical characteristics to permit the in-
strument to be used for a vector display.
Finally, if the scope is to be used in TV
servicing, it should have provisions for
frame and line sweeps to serve as a
vectorscope for chroma alignment.

All of these characteristics can be
found in B&K Precision’s Model 1471B
dual-trace oscilloscope.

The scope measures 16"D x 9.6"W X
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7.7"H (40.4 x 245 x 19.6 cm) and
weighs 18 1b (8.2 kg). Price is $495.

General Details. Each of the vertical
amplifiers in this dual-trace solid-state
oscilloscope has a bandwidth that goes
from dc to at least 10 MHz, risetime of
35 ns, 3% or less overshoot and ringing
with a 100-kHz square-wave input, and
1 megohm paralleled by 22 pF input re-
sistance. The deflection factor of the
vertical amplifiers is from 0.01 voit/cm to
20 volts/cm in 11 calibrated ranges, fully
variable between range settings.

Either amplifier (trace) can be select-
ed separately, or the scope can be oper-
ated in the dual-trace (simultaneous dis-
play of both channels) mode. In the du-
al-trace mode, the traces are chopped at
a 200-kHz rate at all sweep ratesupto 1
ms/cm, while alternate-trace operation
is automatically switched in for all faster
sweep rates. Channel separation in the
dual-trace mode is better than 60 dB at
1000 Hz.

The sweep circuit shared by both
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channels can be automatically triggered
without an input signal to the scope. The
sweep range is from 1 ps/cm to 0.5
s/cm, with full variability between
ranges. In addition, the sweep can be
magnified 5x, yielding a maximum
sweep speed of 0.2 s/cm. There is less
than 3% (typical) horizontal linearity dis-
tortion.

The switch-selectable sweep trigger-
ing can be either internal or external and
from the channel in use. (Channel A is
selected in the dual-trace mode.) At al-
most all levels, either the positive or the
negative slope of the input signal can be
selected to initiate the triggering. Alter-
natively, the triggering can be automatic.
The sweep can be triggered from 20 Hz
to better than 10 MHz in the internal
mode (1-cm deflection on the CRT’s
graticuie) or dc to 10 MHz from an exter-
nal trigger signal. A built-in sync separa-
tor is provided to permit observation with
high stability of any portion of acomplex
TV waveform.

The horizontal amplifier can be ac-
cessed through the channel-B connec-
tor on the front panel of the scope and is
selected by one position on the sweep
speed control when the instrument is in
the vectorscope mode. The horizontal
amplifier then has a deflection factor of
from 0.01 volit/cm to 20 volts/cm, which
is the same as that of the vertical amplifi-
er, and a frequency response from dc to
1 MHz.

Intensity modulation on the Z axis is
available via a TTL-compatible connec-
tor on the rear panel of the scope. A log-
ic low increases trace brightness, while
a logic high decreases the brightness.
The input resistance to the Z axis is
10,000 ohms.

The scope features a 5" (12.7-cm)
flat-screen CRT. Over the face of the
CRT is an 8 x 10 cm blue-colored en-
graved graticule. The bezel that holds
the graticule in place can be removed
easily to allow insertion of the vector
overlay needed for color TV alignment.
A 1-volt p-p square-wave source permits
checking and calibration of the vertical
amplifiers without having to use external
sources.

User Comment. The Model 14718
oscilloscope is an excellent general-pur-
pose instrument. Calibration was origi-
nally performed with a very accurate ex-
ternal voltage source. After operating
the scope for six hours a day over a peri-
od of two weeks, we again calibrated the
scope and found it to be still “on the
head.”

During our in-service tests, we deter-
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mined that the scope’'s sync holds up
under even very-low-level and relatively
high-frequency signals. The trace was
steady, and we experienced no trace
break-up in the chop mode. The light
blue color of the graticule was very easy
on the eyes and permitted relatively long
term waveform observation without
causing optical fatigue.

All controls on the scope are clearly
identified, the knobs are shaped and
sized for comfortable user “feel,” and
the controls have positive, smooth ac-
tion. The combination tilt stand/carrying

handle features a solid locking mech-
anism in both the carry and tilt positions.

During our tests, we used a pair of op-
tional No. PR-31 combination 10:1/
direct probes ($25) that proved to be ex-
cellent for general-purpose work. They
feature miniature spring-loaded clip-tips
that enable use in circuits where termi-
nals are very tightly spaced.

If you need fast risetime, extended
bandwidth, critical circuit timing, and ac-
curate and stable waveform viewing, the
Model 1417B is an excellent choice.
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An exciting, new magazine!

Personal
Computmg

If you don''t have your own computer by now. chances
are there’s one in your immediate future. Personal
computers are now being sold at about the price of
home stereo systems. Experts project that 1.000,000 =
personal systems will be up and running by 1980. (

‘.

PERSONAL COMPUTING will serve as your guide
into this exciting new technology. We'll provide you
with all the up-to-date information on new computer
products, computer clubs, computer stores, and impor-
tant personal computing events. In addition, each issue
contains easy-to-follow, nontechnical articles on com-
puter programming and computer jargon. These
articles illustrate how you can use personal computers

at home, school. and work.

Get your FREE issue now

Fill out the subscription form below, and we'll send
you a complimentary copy. If you don’t agree that

Personal Computing is everything we say it is.
simply write ‘*Cancel”’

In any case, the first issue is on us!

- I
A one year subscription to PERSONAL COMPUTING | q i

is Just $8.00

on the invoice and return it
to us. If you do want to subscribe. simply pay the bill.
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) Please enter my subscription to Personal Computing

' | Personal
Computing

[ Bill me

Address
City

State

Computers are for everyonei

1 SPME T 1 HASK > MARD TALX (W NARDWARE
LEMONADE ©OMPYTER SERVILE COMPANY
\ FREE COMPUTER ART » COMPUTER M

I understand that the first issue is free.

[J Enclosed is mycheckfor$ |

[} BankAmericard [ Master Charge [] Am Express |
Credit Card #
Credit Card Expiration Date |
Name (print)

Zip

Note: PERSONAL COMPUTING is a bi-monthly '
publication (6 issues per year). Rates: $8/year in the
United States. Mexico and Canada: $10 surface mail

and $12 airmail. All others: $26 airmail. 1
: PERSONAL COMPUTING/167 Corey Road Brooklme MA 02146 USA |
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)| Computer Bits

DEBUGGING AIDS

HAT DO you use your computer’s

front panel for? Loading programs
into memory, monitoring their execution,
altering their execution with the sense
switches, single-stepping the program to
find errors (“bugs”), changing memory
locations, and troubleshooting hardware
are some examples. Last month, the
role of monitor programs such as Moto-
rola's Mikbug in performing routine com-
puter operation tasks was described
here. It should have been apparent that
the use of a monitor for such functions is
far more convenient than using a tradi-
tional front panel. But what about non-
routine, troubleshooting tasks such as
tracing the execution of a new, untried
program or locating a hardware mal-
function on a new board? Many hobby-
ists feel that a control panel is indispens-
able in such situations. Let us examine
how monitor software can be used to
perform even these “debugging” func-
tions more effectively than a front panel.

Breakpoints. Assume that you have
just finished writing a relatively complex
program of 200 instructions in machine

*

001
001
001
001
001
001

:000
:002
:004
:006
:010
:013

006 123
016 156
026 356
036 312
315 000 003
3N

003
003
003
003
003
003
003

:000
:001
:002
:003
:004
:005
:006

173
221
137
172
230
127
311

DSUB

Fig. 1. Program to be traced.
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By Hal Chamberlin

language and are ready to test it. First
you load it into memory, hopefully using
a monitor and keyboard. After loading by
hand, you save the program on tape just
in case it wipes itself out in memory as
errant programs often do. Then using
the monitor's “G" command you exe-
cute the program. Chances are it does
not execute properly. In fact, it's prob-
ably not even close. At this point debug-
ging begins, which can take consider-
able time without good debugging toois.

If you have an Altair, Imsai or other
front-panel oriented computer you will
probably single-step your way through
the program in an effort to find out where
it goes awry. This means simply that the
computer is placed in a single-step oper-
ating mode where every operation of the
“single-step” switch causes exactly one
machine cycle to be executed. General-
ly, as each cycle is executed, you can
see in the console lights the memory or
input/output address referenced by the
cycle and the data transferred. Addition-
al status lights identity the type of cycle
out of about a half-dozen possibilities.
However there are many things that the

panel lights fail to show. For example,
when executing an “add register B to
register A" instruction in single-step
mode, you will only see the memory ad-
dress of the instruction and the opera-
tion code, 200 in octal. You will not see
the contents of register A, register B, or
the result of the addition. Even the con-
dition flags such as overflow are hidden
from view. Obviously the panel is of lim-
ited value if you think the root of a partic-
ular bug lies in incorrect register con-
tents or if there is an uncertainty as to
what a specific instruction does. If this
information is critical (as it often is), you
must temporarily modity your program to
store the necessary data into memory
and then halt so that it may be ex-
amined.

Another often encountered difficulty is
that single-stepping through a loop a
dozen times to catch an error that oc-
curs on the thirteenth iteration can take
a long time. If the problem occurs on the
387th iteration it would not even be prac-
tical to single-step. Again the program
must be temporarily modified to make it
halt close to the error condition. Such
temporary patches are called “break-
points.”

Many monitors have commands or
functions that make inserting and keep-
ing track of breakpoints much easier. A
command like “3:213B” might insert a
breakpoint at location 213 in page 3 (oc-
tal notation). What would actually hap-
pen is that the monitor would first look at
the indicated address and save whatev-
er was there. Next it would store a CALL
instruction in the same location which
would transfer control to a “breakpoint
subroutine” in the monitor. This monitor

TEST OF DOUBLE PRECISION SUBTRACT

MVI B,123Q
MVI C,156Q
MVI D,356Q
MVI E,312Q
CALL DSUB
RET

SET BC TO 123:156

SET DE TO 356:312

21358 DECIMAL

-4405 DECIMAL

DO THE SUBTRACTION
RETURN TO THE MONITOR

DOUBLE PRECISION SUBTRACT REGISTERS B AND C FROM
D AND E WITH RESULT PLACED IN D AND E

MOV AL\E SUBTRACT LOWER BYTES
SUB C

MOV E,A MOVE RESULT INTO E
MOV A,D SUBTRACT UPPER BYTES
SBB B

MOV D,A MOVE RESULT INTO D
RET RETURN
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002:232 123 3:0,3:67
002:232 123 1:0G

003:000 173

003:001 221 A;'IBO
003:002 137 E=130
003:003 172 A=356

003:004 230 A=203 FLG=SA
003:005 127 D=203
002:232 123 (next command)

routine prints the contents of all registers
and the condition flags.

Now that the breakpoint is set up, the
program would be entered with the nor-
mal “G” command. When it got to the
“CALL BREAKPOINT" instruction that
was inserted, the registers and flags
would be printed. After the printout, the
monitor would be waiting for another
command. When the breakpoint is no
longer needed, an “E" command might
erase the breakpoint and restore the in-
struction it saved.

A more sophisticated monitor could
allow multiple breakpoints. It would au-
tomatically keep track of the instruction
displaced by each breakpoint and identi-
fy the breakpoint when the registers
were printed. A really good breakpoint
routine might even execute the saved in-
struction after printing and then automa-
tically return to the ‘program being de-
bugged. In this case, a breakpoint could
not be placed on top of a JUMP or CALL
instruction.

A breakpoint routine can also take
care of the “error on the 387th loop”
problem mentioned earlier. Each time
the breakpoint routine is entered, a soft-
ware counter is decremented. If the
counter is not zero, the user program is
re-entered without printing the registers.
Only when the counter finally does be-
come zero do the registers get printed—
thus saving a lot of time and paper.
There would, of course, be a command
to set the initial value of the counter.

Some microprocessors make the task
of implementing a breakpoint facility in a
monitor much easier. In the 8080 a nor-
mal CALL instruction is three bytes long.
When placed in a breakpoint location,
the three bytes that were there have to
be saved. These three bytes might rep-
resent as many as three separate in-
structions making the “print registers
and continue” function very difficult to
implement. The 6800 or 6502, on the
other hand, has a one-byte BREAK in-
struction that seems to be custom de-
signed for just this function.
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(Command to trace between 003:000 and 003:006
(Command to start execution at 001:000

A=312 B=123 C=156 D=356 E=312 H=113 L=002 SP=017:374 FLG=

Fig. 2. Monitor printout with trace.
Underlined portion typed by user.

Software Single-Step. Although
breakpoint capability in a monitor greatly
simplifies the debugging of machine lan-
guage programs, it is not real single-
stepping. A different class of monitor
routines called “trace routines” allows
the software equivalent of single-step-
ping. It is interesting to note that some
microprocessors are “dynamic” and
cannot be stopped to allow the usual
hardware single-step function. With
these, a trace routine is the only way to
get a single-step operation.

Tracing is really equivalent to putting
a breakpoint at every instruction in a
program. Then when the progrém is ex-
ecuted, a printout of the location, in-
struction, and all registers would be giv-
en for each instruction executed. This
would be exactly equivalent to manual
single-stepping with the bonus of a writ-
ten record of every aspect of the pro-
gram execution. In a machine with a lot
of registers, time and paper may be
saved by only printing the registers that
have changed since the last printout. A
useful trace feature in a monitor would
allow the setting of trace limits so that
only the program section of interest
would be traced. A fancy trace feature
might even allow multiple sets of trace
limits with possibly a counter to delay
the printing until a specified number of
traced instructions has been executed.

How are trace routines actually imple-
mented? One simple method is to use
the interrupt feature of the microproces-
sor itself. With this method, a simple cir-
cuit added to the computer is activated
to issue an interrupt whenever an in-
struction is executed. This interrupt
would prohibit further interrupts and
cause execution of the monitor trace
print subroutine. The print routine would
not re-enable interrupts until just before
it returns to the interrupted program, the
one being traced. This prevents the
trace print routine from being traced it-
self. The trace limit feature is implement-
ed by having the trace print routine
check if the instruction about to be print-
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ed is within the trace limits. If it is not,
printing is suppressed and a return to
the program is executed. An example is
shown in Figs. 1 and 2.

Another method involves interpreting
the instructions of the traced program
rather than executing them. An interpret-
er is a program that acts just like the mi-
croprocessor itself. It literally looks at the
operation codes, addresses, and other
components of the instruction and,
through software, accomplishes the
same result as the real microprocessor
would have. The purpose of this is that
the interpreter program may also store
or print detailed information about the in-
structions it “executes”, something the
real microprocessor, of course, would
not do. This technique requires much
more complex software than break-
points or trace using interrupts does but
it has an important advantage. Since the
interpreter routine simulates the ma-
chine, it can also simulate hardware fea-
tures that the real machine may not
have, such as memory protect. While
debugging, the simulator would trap any
instruction that attempts to jump outside
of the protected area as well as any in-
struction that tries to write into protected
memory.

Unfortunately the standard, readily
available monitors in read-only memory
generally do not have these debugging
functions. If anything, a simple break-
point facility is all that is offered. Special-
ized monitors, designed primarily far de-
bugging rather than routine operations,
on the other hand can probably do ev-
erything that has been discussed as well
as other handy functions. These moni-
tors are often found in the microproces-
sor manufacturer's development sys-
tems, such as Intel's MDS or Motorola’s
Exorciser (meaning to “exorcise” bugs)
and are quite expensive. However the
functions described are not difficult to
implement and are certainly worth the
effort needed to write them. Club meet-
ings provide opportunities to exchange
such software with fellow hobbyists. &
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UNCLE CHARLIE IS SNOWED-IN

HEY tell us that even the ladies’

room at Gettysberg is stacked high
with mailbags. The FCC offices there
process all Class D (now the “Citizens
Band Radio Service”) license applica-
tions and, between January 1st and
26th, had received more than 832,000
new CB license applications. However,
reports are that their computer facility
has been working so effectively that ex-
pected delays in processing those ap-
plications which were properly filed are
only two to four weeks. To the FCC's de-
light, no more than 20% of applications
received have included fees, which have
to be returned since there is no longer a
license charge.

Best estimates are that the FCC will
issue more than 990,000 CB iicenses in
January. That represents an increase of
more than 50% above the next greatest
month (March 1976). The FCC believes
that more than 8,000,000 new CB'ers
will go on the air during 1977 and that
the total number of licenses issued will
exceed 16 million by the end of the year.

Total sales do not appear to account
for the flood of license applications re-
ceived. It appears that many would-be
CB'ers are taking advantage of the fee
amnesty and are being joined by many
others who have been operating without
a license. Also, different members of the
same family are applying for their own li-
censes. FCC people tell me that, in
many cases, a half dozen or so applica-
tions are arriving in the same envelope.

Why Were the Fees Dropped? As
most of you know, the FCC handed
CB'ers a nice Christmas present by sus-
pending all fees, effective January 1st
1977. That sudden move was not entire-
ly in the spirit of Christmas, however. It
was prompted by a court decision order-
ing the FCC to suspend all fees until fee
schedules are restructured, based upon
the actual costs for issuance of licenses.
in fact, they were ordered to refund all
fees collected since January 1975, but
don’t hold your breath in anticipation; the
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FCC'’s records on CB licensees do not
go back that far in many cases. ltis likely
that fees will be reestablished again
within a few months, and Congress
might even pass legisiation which per-
mits the Commission to charge fees to
help support the enforcement effort.

Some New Developments. When
the fourth general meeting of PURAC
was adjourned on January 27, it marked
the halfway point in the advisory group’s
two-year Congressional charter. Earlier
that morning the meeting was opened
with an address by Al Gross, the first li-
censed CB’er (19W-0001). He recount-
ed all the early efforts to get CB rolling,
dating back to World War |I. He showed
us a pocket-sized walkie-talkie which
had been used by the OSS during the
war. it was this tiny radio transceiver that
convinced the FCC and others that there
was a viable future in personal radio
communications.

Based on discussions at the meeting,
quick FCC action is likely on a proposal
by the public safety task group that the
four callsign digits, “0911”, be set aside
for the exclusive use of state-level public
service agencies as an emergency-aid
callsign. These special calls, a “K” fol-
lowed by the State’s two-letter abbrevia-
tion and the four digits “0911,” would be
issued to any State applying for licens-
ing under the National Emergency Ra-
dio Aid (NEAR) program. For example,
in Connecticut the NEAR callsign to
summon emergency road assistance on
channel 9 would be KCT-0911.

The advisory committee was told that
the FCC's Office of Plans and Policy
would soon release a radio spectrum in-
ventory report which would study areas
of the spectrum for future expansion of
Personal Radio Services, including:

sA new FM band somewhere be-
tween 218 and 225 MHz.

eFuture allocation of a portion of the
reserved spectrum near 900 MHz.

A new band of FM frequencies at
about 220 MHz (“Class E™) was first pro-
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CB Scene

By Ray Newhall, KWI6010

posed nearly ten years ago; it now ap-
pears that it will be considered anew, but
prospects are dim for its adoption. In
contrast, the possibility of using 900
MHz for distant CB expansion is viewed
more optimistically by the FCC. In any
event, the FCC pronounced that the re-
centy expanded 27-MHz band
“. .. won't be eliminated . . . is here
to stay.”

Meanwhile, how many CB’ers have
considered moving up to the old Class A
band around 465 MHz {now redesignat-
ed the General Mobile Radio Service)?
Here you can use up to 50 watts of pow-
er and antenna heights up to 200 feet.
Repeaters and automatic phone
patches are permitted. It offers nearly all
the features now enjoyed by the hams
on the 2-Meter band. However, the
equipment is several times the cost of
present CB equipment.

From the “Future Needs” Task
Group, Cary Hershey, a sociologist at
Columbia University, made an interest-
ing observation. In response to a ques-
tion from the floor regarding the damag-
ing effect of Smokey reports by mobile
CB units, he said:

“We have considered the ‘Smokey Syn-
drome’ in depth and weighed its negative
effects against other factors relating to per-
sonal use radio. We have concluded that
the sociological advantages to the Ameri-
can public in talking and listening, in direct
communication with one another as op-
posed to all listening only to the media, far
outweigh the opportunities offered a minor-
ity of criminals using CB to evade the law.”

He continued by pointing out that the
more inventive law-enforcement agen-
cies have found that the so-called
Smokey Syndrome can actually assist
their enforcement efforts.

In the area of “Rules Compliance,”
the committees noted that rules infrac-
tions have dropped significantly. They
rate the most serious violations as those
involving the continued use of “linears”
to exceed r-f power output limits and de-
liberate interference with communica-
tions. Though FCC members rate the
non-use of calisigns high on their list of
violations, the non-FCC members of
PURAC tend to down-grade the serious-
ness of this violation and are examining
alternate means of transmitter identifica-
tion. The primary argument against the
Automatic Transmitter Identification Sig-
nal {(ATIS) involves the management of
a data base of information on 30-million
or more transmitters. This writer, who is
also a data-processing consultant, be-
lieves that the FCC will eventually have
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ORGANIZATION OF THE
PERSONAL RADIO SERVICES, Part 95

Old Class New Part 95
Designation Designation Sub-part
Class A General Mobile Radio Service A
ClassC Radio Control (R/C) Service C
Class D Citizens Band (CB) Radio Service D

= All Technical Specifications E

to bite the bullet and spend the money to
do the job properly. It is an expensive
operation.

The FCC is determined to make it
very risky to operate overpowered rigs.
The reason it is so up-tight about exter-
nal power amplifiers (linears) is because
laboratories operating in both the gov-
ernment and private sectors have now
determined that more than 60% of all
CB-caused TV results directly from the
use of these illegal devices. This is par-
ticularly true with the “‘cheapie” import
varieties that are being sold illegally in
the United States. They cause all sorts
of havoc on frequencies outside of the
CB band, and are illegal to manufacture,
sell, or even to own in this country. in
spite of this, someone managed to slip a
packet of sales material onto the FCC
reception table at the PURAC meeting!
TVI complaints, mostly CB-related, have
increased more than ten-fold over the
past two or three years.

It has now also been determined
through extensive field tests that mod-
ern TV receivers are less susceptible
than was originally thought to funda-
mental signals. Most TVI occurs under
conditions of severe front-end overload-
ing of the receiver, whether caused by
an antenna preamplifier or by an ex-
tremely powerful CB signal. In a recent
field test by the FCC's Field Operations
Bureau, where 32 randomly selected
CB-related TV!I complaints were ex-
amined in depth, 63% were the direct re-
sult of external power amplifiers used to
boost the CB signal well above the legal
limit.

Rules Simplification. | have just
completed a review of the reorganized
version of Part 95, as reported earlier in
this column, and | find it a great improve-
ment over the older versions. These
should be readily available through the
GPO by the time this column is pub-
lished. The three classes of personal-
use radio services have been renamed
under the overall designation of “Per-
sonal Radio Services" as shown in the
Table listing. The 27 MHz CB service
(Class D) has been designated the “Citi-

MAY 1977

zens Band (CB) Radio Service.” All of
Part 95 required to be read and under-
stood by a CB operator is contained in
Sub-part D. This sub-part will be avail-
able as a separate publication.

The PURAC efforts to simplify Part 95
are still not complete. Work is already
underway to simplify the language as
well as the structure. It is expected that
this work will be completed and avail-
able to the public by late summer 1977.

Legal Problems For CB’ers. As
more and more CB’ers go on the air,
their legal problems appear to be grow-
ing by leaps and bounds. Throughout
the country, individual communities are
attempting to outlaw CB by the use of lo-
cal zoning or nuisance ordinances. In
Connecticut, for example, there is a stat-
ute which was enacted long before CB
was authorized making it illegal to oper-
ate a radiotelephone in a moving vehi-
cle. Taxis, amateur radio operators,
business radio users and commercial
radiotelephone are exempted from the
law, which appears to leave only CB'ers
who can and have been arrested by the
State Police. However, there are State
Representatives who have pledged to
work for the repeal of this law during the
current legislative session.

But the number of legal actions which
have reached the courts, involving either
CB'ers or hams, has increased ten-fold
within the past ten years, and a consid-

erable amount of legal precedent is be-
ing accumulated. The Personal Com-
munications Foundation is a new non-
profit legal organization which was
formed recently for the purpose of col-
lecting and redistributing all the legal
data available on such cases. Its serv-
ices are free except for the actual cost of
reproducing and mailing materials to
those attorneys who request it in de-
fense of a personal radio user. If you
should have a legal problem, your law-
yer may contact them in Lancaster, CA
93534 (805-942-0144). O
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DX
Listening

Secret Shortwave Stations. If you
scan the non-broadcast bands with a
good, sensitive receiver for evidence of
broadcast programming, you should dis-
cover, as we did last fall, a number of
tropical-band harmonics in the 18-25
MHz range. Some of them are listed be-
low. As the sunspot count picks up, so
should harmonic reception, even up to
31 MHz. Whether you hear the stations
listed depends on skip conditions, but
there is likely to be less interference on
weekends. Fz: propagation peaks
around noon, but sporadic E (short skip)
can extend into the evening.

MHz Harmonic Fundamental
{MHz)
24.3298 4 6.08245
24.024 4 6.006
24.020 4 6.005
23.850 2 11.925
23.630 2 11.815
23.610 2 11.805
23.540 2 11.770
19.860 4 4.965
19.480 2 9.740
19.328 4 4.832
19.210 2 9.605
19.100 2 9.550
19.050 2 9.525
18.5688 3 6.1896
18.3456 3 6.1152
18.315 3 6.105
18.2262 3 6.0754
14.835 3 4.945
12.320 2 6.160

By Glenn Hauser

In regular out-of-broadcast-band tun-
ing, you'll also find broadcast programs
transmitted on SSB. Most feed the re-
mote retransmission sites. Guyana
Broadcasting Service is seidom arm-
chair copy on 3.290 or 5.950 MHz, but
when they activate 16.454 MHz, listen-
ing is easy. Radio Monte Carlo feeds
Arabic programs of pop music to its MW
relay on Cyprus, via 15.575 or 17.555
MHz frequently heard during the morn-
ing in North America. Chilean stations
such as Radio Colo-Colo and Radio
Cooperativa can be heard on 12.250,
6.6845 or 4.885 MHz at irregular hours.

Station

R. Nacional, Peru

R. Reloj, Costa Rica

BBC, Ascension

Rdif. Portuguesa

BBC, Ascension

WYFR, Massachusetts

BBC, Ascension

R. Santa Fe, Colombia

Rdif. Portuguesa

R. Reloj, Costa Rica

Deutsche Welle, Antigua

R. Habana Cuba

R. Habana Cuba

La Voz de los Centauros,
Colombia

La Voz del Llano, Colombia

La Pantera, Mexico

La Voz del Junco, Honduras

R. Colosal, Colombia

Em. Nueva Granada, Colombia

The World Station. Matching its im-
age as the “number one” SW service in
English, the BBC also publishes the best
program guide, *‘London Calling.” New
subscribers to the illustrated free month-
ly had been turned down due to rising
costs. But in April BBC began accepting
subscriptions from anyone paying the
new charge of $10 per year (630 Fifth
Ave., New York, NY 10020). Alternative-
ly, you can consult our fortnightly col-
umn, Short Waves, in the Roundup sec-
tion of the Sunday Denver Post.

A few late-April features we can tell
you about here: Theatre of the Air, Sa-

100

turdays at 1830 GMT, Sundays at 0030
and 1130, presents Anouilh’s “Anti-
gone,” Apr. 23/24. Radio Theatre, Sun.
1900, Thurs. 1345, Fri. 0030 has James
Fairfax plays, “No Holds Barred,” Apr.
17/21/22, and “Let’s Play Politics,” Apr.
24/28/29. Documentaries, Sun. 1709,
Tues. 0030, Thurs. 1130 are “The Right
Sort of Food,” Apr. 17/19/21, and “The
Changing Role of the Ambassador,” Apr.
24/26/28. And Wed. 1430, Thurs. 0030,
Fri. 2030, “One Hundred Years of Re-
corded Sound,” Apr. 20/21/22, and
“Shakespeare on Record,” Apr.
27/28/29.
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DX Programs. Radio Nederland is
broadcasting a “Communications Sys-
tem Course™ covering radio, TV, radar,
navigation and radio astronomy, written
by Jim Vastenhoud. Besides broadcast-
ing each lesson two weeks in a row,
printed lessons and illustrations are
available free. You can stili enroll in this
course, which began April 7 on the
Thursday “DX Juke Box” programs, and
continues through the summer. R. Ned-
erland is also celebrating 50 years of
SWBC with a special QSL card, and
yours truly is celebrating his 10th anni-
versary as a DX correspondent on the
April 21 program. You can aiso hear our
DX report in Spanish, the second Friday
of each month on “Espacio DX-ista.”

DX listeners are invited to participate
in or monitor a ham net discussing ali
phases of DXing and SWL'ing,
Wednesdays at 2130 GMT on 7.275
+0.005 MHz (perhaps an hour earlier by
GMT during daylight time). NCS is
Charles, WBINWF. Medium-wave
DX'ers exchange tips Monday mornings
at 0700 (0600 GMT, starting in May) on
3.900 MHz; listen for Skip, KOSBV, or
Ross, W9BG.

The hams also operate a well-organ-
ized “intruder watch” designed to ex-
punge non-ham stations from their
bands, and qualified SWL'’s are invited
to help. Contact the ARRL Intruder
Watch, E. H. Conklin, K6KA, 402 Oliveta
Pi., Box 1, La Canada, CA 91011.

Mark Your Calendar. The interna-
tional Committee of the Red Cross
broadcasts only 4 hours a day, 3 days a
week, 6 weeks a year, making its QSL
more of a prize than others from Switz-
erland. Here's the schedule, via SBC on
7.210 MHz, for the rest of 1977: May

23/25/27, July  25/27/29; Sept.
26/28/30; Nov. 21/23/25, at
0600-0700, 1130-1230, 1700-1800,

2200-2300 GMT. The last, and possibly
the first, have a chance of being heard in
North America this time of year. Mon-
days are in English; Wednesdays,
French/German; and Fridays, Spanish/
Arabic.

If you make a point of listening to cer-
tain stations on important dates, you
may hear extended or special program-
ming. For a starter, try 5.047 MHz on
April 27, Togo's National Day. Deutsche
Welle is 24 years old on May 3. Libera-
tion Day in Czechoslovakia is May 9,
and R. Prague itself marks 54 years on
May 18. Cameroun stations on 4.9725
and 5.010 MHz may observe National
Day on May 20. Guyana Independence
Day is May 26, a good time to check
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16.454 MHz. May 31 is Republic Day in
South Africa. Tunisia’'s National Day is
June 1, and June 2 is ltaly’s Day of the
Republic. Haiti's 4VEH celebrates 27
years on the air June 2—check 9.770
and 11.834 MHz. FEBC, Philippines is

29 on June 4, while Philippine Indepen-
dence Day is June 12. Republic Day in
Iceland, June 17, just might bring some
special transmission on 12.175 MHz.
(Dates were compiled by Cees van der
Zalm for the Benelux DX Club.) o

MAY-AUGUST ENGLISH-LANGUAGE SW B'GASTS by Richard E. Wood

TO EASTERN NORTH AMERICA

TIME-EDT TIME-GMT STATION QUAL* FREQUENCIES, MHz
6:28 a.m.-8:00 p.m.  1028-2400 **Montreal, Canada G 9.625, 11.72 (includes French, etc.)
(Northern Service)
7:00-7:25 a.m. 1100-1125 Tirana, Albania F 3.50, 11.865
7:00-9:00 a.m. 1100-1330 Melbourne, Austratia G 3.58
7:00-9:30 a.m. 1100-1330  London, England G 5.99 {via Sackville),
6.195 {via Antiqua), 11.79 {via Antiqua,
tentative by midsummer) 15.07
7:00-10:00 a.m. 1100-1400 **VOA, Washington, USA G 5.955,9.73
7:05-8:25 a.mn. 1105-1225 Trans-World Radio, G 11.815
Bonaire, N.A.
7:45-8:05 a.m. 1145-1205 **Montreal, Canada G 9.56,11.72
8:00-8:30 a.m. 1200-1230 Jerusalem, {srael G 11.655, 15.10, 15.485, 17.685
8:00-8:55 a.m. 1200-1255 Peking, China F 11.685
8:10-8:30 a.m. 1210-1230 **Santiago, Chile F 9.566, 11.81,15.15
8:15-8:30 a.m. 1215-1230 Athens, Greece F 15.345, 17.83
HCJB, Quito, Ecuador G 11.745
8:30-9:00 a.m. 1230-1300 Stockholm, Sweden G 15.305
8:30-10:00 a.m. 1230-1400 Trans-World Radio, G 15.255 (Sat., Sun.}
Bonaire, N.A.
8:30-11:30 a.m. 1230-1630 HCJ8, Quito, Ecuador G 11.745,15.115
9:15-9:45 a.m. 1315-1345 Berne, Switzerland G 15.14
9:30-10:00 a.m. 1330-1400  Helsinki, Fintand G 15.11
9:30-11:00 a.m. 1330-1500 **Lendon, England G 15.07
10:00-10:15 a.m. 1400-1415 **Montreal, Canada G 15.325,17.74
10:00-10:30 a.m. 1400-1430 Oslo, Norway G 15.175 (Sun.)
Stockholm, Sweden G 15.305
10:30-11:00 a.m. 1430-1500 Helsinki, Finland G 15.11
11:.00 am.-12 noen  1500-1600 tondon, England G 17.84 (via Ascension), 9.58 (via
Sackviile Sat., Sun.)
11:15-11:30 a.m. 1515-1530 Athens, Greece P 11.73, 15.345,17.83
12 noon-12:15 p.m.  1600-1615 London, England G 9.58 (via Sackville)
17.84 {via Ascension)
12:00 noon-12:30 p.m. 1600-1630  Osto, Norway G 15.175 {Sun.)
12:04-12:56 p.m. 1604-1656 **Paris, France G 15.20, 15.30, 15.425,17.72,
17.80, 17.82,21.62
12:15-2:30 p.m. 1615-1830 Lendon, England G 9.58 {via Sackvilie}, 15.07
1:00-4:00 p.m. 1700-2000 **Kuwait, Kuwait F 9.555, 3.58, 11.845
2:00-2:30 p.m, 1800-1830 **Montreal, Canada G 11.855, 15.325, 17.82
**Kampala, Uganda F 15.325 (Tues., Thur., Sat., Sun.)
2:30-3:00 p.m. 1830-1900 **Montreal, Canada G 11.855, 15.325, 17.82
2:50-4:00 p.m. 1850-2000 **Abidjan, Ivory Coast G 11.92 (Sun.}
3:00-3:30 p.m. 19001930  **Montreal, Canada G 11.855, 15.325, 17.82
3:00-4:00 p.m. 1300-2000 **Algiers, Algeria F 11.91, 15.42 (variable)
3:00-6:00 p.m. 1900-2200 * *Jeddah, Saudi Arabia F 11.855
3:30-4:00 p.m. 1930-2000 **Montreal, Canada G 11.855,15.42,17.82
4:00-4:30 p.m. 2000 2030 **Montreal, Canada G 15.29, 15.325,17.82
**Tehran, lran F 9.022, (11.77 akternate}
Jerusalem, Israel G 9.009, 9.425, 9.815, 11.655, 15.10
4:00-5:00 p.m. 2000-2100 Accra, Ghana F 11.85 (irregular)
4:00-5:20 p.m. 2000-2120  **Hilversum, Holland G 11.73 {via Talata)
4:50-5:50 p.m. 2050-2150  **Havana, Cuba G 11.865,17.75
5:00-5:30 p.m. 2100-2130 **Brazzaville, Congo G 15.13
5:00-5:50 p.m. 2100-2150 **Johannesburg, S. Africa 3 5.98, 9.585
5:00-6:00 p.m. 2100-2200 **Brasilia, Brazil G 15.24 (11.78, 15.245 aiternate)
5:15-6:45 p.m. 21152245 London, England G 9.58,11.75
5:30-6:50 p.m. 2130-2250 Hilversum, Holland G 9.715, 11.73 {exc. Sun.)
6:00-6:15 p.m. 2200-2215 *~Belgrade, Yugoslavia F 6.10,7.24,9.62
6:00-6:30 p.m. 2200-2230 **Montreal, Canada G 11.855, 15.325
Osio, Nuiway F 15.175 {Sun.}
* *Caracas, Venezuela F 15.40 (varies, Mon.-Fri.)
6:00-7:15 p.m. 2200-2315 **Cairo, Egypt G 9.805
6:00-8:30 p.m. 2200-0030 Ankara, Turkey G 9.515,11.88
6:30-7:00 p.m. 2230 2300 Jesusalem, tsrael G 9.435,9.815, 11.655, 15.10, 15.485
Moscow, U.S.S.R. G 7.105,7.15, 7.355, 7.40, 9.655, 9.685
11.735,11.75,11.87,12.05
6:30-7:20 p.m. 2230 2320 Johannesburg, S. Africa F 5.98,9.585, 11.30
6:45-7:00 p.m. 22452300 London, England G 5.975,7.325,9.58, 11.75
MAY 1977
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8:50-7:10 p.m. 2250-2310 **Santiago, Chile
7:00-7:30 p.m. 2300-2330 Stockholm, Sweden

Moscow, U.S.S.R.

Vilnius, U.S.S.R.
7:00-7:50 p.m. 2300-2350 **Busnos Aires, Argentina
7:30-8:00 p.m. 2330-2400 Helsinki, Finland

**Radio Clarin, S.

Domingo, Dom. Rep.

London, England
7:30-8:30 p.m. 23300030 Moseow, U.S.5.R.
7:45-8:45 p.m. 2345-0045 Tokyo, Japan
8:00-8:25 p.m. 00000025 Tirana, Aibania
8:00-8:30 p.m. 0000-0030 Oslo, Norway
8:00-8:55 p.m. 0000-0055 Sofia, Bulgaria

Peking, China
8:00-9:00 p.m. 00000100 **VOA, Washington, USA
8:00-10:45 p.m. 0000-0245 **Luxemburg

8:00 p.m.-1:06a.m.  0000-0506 **Montreal, Canada

{Northern Service)

8:15-8:30 p.m. 0015-0030 Brussels, Beigium
8:30-8:55 p.m. 0030-0055 Prague, Czechosfovakia
8:30-9:00 p.m. 0030-0100 Stockhoim, Sweden
Kiev, U.S.S.R.
8:30-3:30 p.m. 0030-0130 Moseow, U.S.S.R.
**Trans-Warld Radio,
Bonaire, N.A.
8:30-11:30 p.m. 0030-0330 Lendon, England
8:40-11:00 p.m. 0040-0300 HCJB, Quito, Ecuador
9:00-9:15 p.m. 0100-0115 Vatican, City
9:00-9:20 p.m. 0100-0120 Rome, italy
9:00-9:30 p.m. 0100-0130  Vilnius, U.S.S.R.
Montreal, Canada
9:00-9:45 p.m. 0100-0145 Berlin, Ger. Dem. Rep.
9:00-9:55 p.m. 0100-0155 Peking, China
Prague, Czechoslovakia
9:00-11:00 p.m. 0100-0300 Melbourne, Australia
9:00-11:30 p.m. 0100-0330 Havana, Cuba

9:00 p.m.-12 mdt. 0100-0400 Madrid, Spain

9:10-8:30 p.m. 0110-0130 **Santiago, Chile
9:30-9:50 p.m. 0130-0150 Cologne, Ger. Fed. Rep.
9:36-9:55 p.m. 0130-0155 Tiran;u, Albania

Vienna, Austria
9:30-10:25 p.m. 0130-0225 Bucharest, Rumania
9:30-10:30 p.m. 0130-0230 Moscow, U.S.S.R.
9:45-10:15 p.m. 0145-0215 Berne, Switzeriand

10:00-10:30 p.m. 0200-0230 Budapest, Hungary
Oslo, Norway
Montreal, Canada
Warsaw, Poland

10:00-10:55 p.m.
10:00-11:20 p.m.
10:00-11:30 p.m.
10:10-10:30 p.m.
10:15-10:30 p.m.
10:30-10:55 p.m.
10:30-11:00 p.m.

0200-0255 Peking, China
0200-0320 Hilversum, Holland
0200-0330 Cairo, Egypt
0210-0230 **Santiage, Chile
0215-0230 Athens, Greece
0230-0255 Tirana, Albania
0230-0300 Stockholm, Sweden
Moscow, U.S.S.R.

10:30-11:15 p.m.
11:00-11:30 p.m.

0230-0315 Berlin, Ger. Dem. Rep.
0300-0330 Budapest, Hungary

Kiev. U.5.S.R.

Lisbon, Portugai

Moscow, U.S.S.R.
11:00-11:35 p.m. 0300-0335 Warsaw, Poland
11:00-11:55 p.m.
11:00 p.m.-12 mdt.

0300-0355 Peking, China

0300-0400 Buenos Aires, Argentina
Prague, Czechosiovakia

11:00-12:25 a.m. 0300-0425 **Johannesburg, S. Africa

11:00 p.m.-1:00 a.m.  0300-0500 HCJB, Quite, Ecuador

11:10-11:30 p.m. 0310-0330 **Santiago, Chile

www.americanradiohistorv.com
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9.56, 11.81,15.15

6.12,9.685, 11.705

7.108, 7.15, 7.355, 7.40, 9.685, 11.735,
11.75, 11.87, 12.05,
9.655,9.72,9.745, 11.77

11.90 (Sat., Sun..)

11.71 (Mon.-Fri.)

11.755

11.70 {irregular)

5.975, 6.12 {via Antigua, tent.

by midsummer) 7.325, 9.58

7.105, 7.355, 7.40, 9.655, 9.685, 9.72,
9.745, 11.735, 11.75, 11.77, 1187,
11.90, 12.05

15.27, 15.36

7.065, 9.75 (varies)

9.645, 11.86 (Sun.)

8.70 (alternate 9.705)

11.675, 11.945, 15.06
6.19,9.67,11.83, 11.895

6.09

6.065, 9.625

9.725

6.055,9.74

11.955

9.60,9.61, 11.89, 11.735, 12.05
7.15,8.53,9.655, 9.685

11.925

5.975, 6.12 {via Antigua, tent. hy
midsummer) 7.325, 3.51, (via
Greenville), 9.58 {(via Ascension)
9.56, 11.915

5.995, 9.605, 11.70

9.575, 11.91

7.15,7.215,9.61, 11.69, (Sat., Sun.)
9.535

373

7.12,9.78 {via Tirana), 9.94, 11.945,
15.06

5.93,7.345,9.54, 9.63,9.74, 1199
15.32, 17.795

11.725,11.93

6.08, (atternate 6.065)

11.88 (exp. Sun)

9.566, 11.81, 15.15

6.01, 6.04 (via Antiqua), 6.075,
9.565, 9.605

6.20,7.30

6.155,9.77

5.99,9.57,9.68, 11.775, 11.94
7.15,7.215,9.53, 9.685,

9.70 {via Sofia)

5.965, 6.135,9.725, 11.715
6.00,7.215, 9.585, 9.833, 11.91
(Exc. Sun.)

9.645, 11.86, 15.175 {Sun.)
6.085, 9.535

6.095, 6.135, 7.27, 9.675,
11.815, 11.84, 15,12
9.94,12.01,12.055

6.165 (via Bonaire)

9.475

9.566, 11.81, 15.15

9.75,9.76, 11.73

6.20,7.30

9.695, 11.705

7.39,9.50,9.53, 9.61,9.685,9.70
{via Sofia) '
973

6.00,7.215, 9.585, 9.833, 11.91
(Tues., Fri.}

7.39,9.61

6.025, 11935

9.50, 9.685, 9.70 {via Sofia)
6.095, 6.135, 7.27, 9.675,
11.815,11.84 15.12

7.12, 9.78 {via Tirana)

9.69 {Mon.-Fri.)
5.93,7.345,9.54, 9.63,9.74, 11.99
5.98,7.27

6.085, 9.56, 11,915

9.566, 11.81,15.15
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11:30-11:55 p.m.
11:30 p.m.-12 mdt.
11:30 p.m.-12:30 a.m.

11:30 p.m.-12:50 a.m.
12:00 mdt.-12:15 a.m.

12:00 mdt.-12:25 a.m.
12:00 mdt.-12:30 a.m.
12:30-1:00 a.m.

12:50 p.m.-2:00 a.m.
1:00-4:15 a.m.
1:00-1:30 a.m.
1:00-3:00 a.m.
1:00-3:30 a.m.

TIME-PDT

4:00-4:15 a.m.
4:00-5:25 a.m.

4:00-6:30 a.m.

4:00-7:00 a.m.

5:00-5:15a.m.
5:00-5:30 a.m.
5:10-5:30 a.m.
5:155:30 a.m.
5:30-7:00 a.m.

5:30-9:30 a.m.
6:00-6:15 a.m.
6:30-6:50 a.m.
6:30-8:00 a.m.
7:00-7:30 a.m.

7:00-8:20 a.m.
7:00-9:55 a.m.
8:00-8:15 am.
8:00-9:00 a.m.

9:00-8:15a.m.
9:04-9:56 a.m.

9:15-10.09 a.m.
9:42.9:51 a.m.
10:00-10:15 a.m.
10:00 a.m.-1:00 p.m.
10:09-11:00 a.m.
11:00-11:09 a.m.

11:00-11:15 a.m.
11:00-11:30

11:45 a.m.-1:00 p.m.
12 noon-12:15 p.m.
12:00-12:15 p.m.
1:00-1:15 p.m.
1:00-2:20 p.m.
1:30-1:50 p.m.
1:30-2:00 p.m.
2:00-2:15 p.m.
2:00-2:30 p.m.
2:00-3:00 p.m.
2:30-3:30 p.m.
3:00-3:15 p.m.
3:00-3:30 p.m.
3:00-5:00 p.m.

3:30-4:00 p.m.
3:304:20 p.m.
3:30-5:30 p.m.
3:50-4:10 p.m.
4:00-4:30 p.m.
4:00-5:00 p.m.

MAY 1977

0330-0355

0330-0400

0330-0430

0330-0450
0400-0415

0400-0425
0400-0430
0430-0500
0450-0600
0500-0515
0500-0530
0500-0700
0500-0730

TIME-GMT

1100-1115
11001225

1100-1330

1100-1400

1200-1215
1200-1230
1210-1230
1215-1230
1230-1400

1230-1630
1300 1315
1330-1350
1330-1500
1400-1430

1400 1520
1400-1655
1500-1615
1500-1600

1600 1615

1604-1656

1615-1809
1642-1651
17001715
1700-2000
1709 1800
1800-1809

1800-1815
1800-1830

18452000
1900 1910
1900-1915
2000-2015
2000-2120
2030-2050
2030-2100
2100-2115
2100-2130
2100-2200
2130-2230
2200-2215
2200-2230
2200 2400

2230-2300
2230-2320
22300030
2250-2310
2300-2330
2300-2400

Tirana, Albania
Vienna, Austria
Moscow, U.S.S.R.

London, England

Havana, Cuba
Budapest, Hungary

Bucharest, Rumania
Osto, Narway
London, England
Havana, Cuba
Jerusalem, Israel
Lisbon, Portugal
HCJB, Quito, Ecuador
London, England

STATION

Tokyo, Japan
Trans-World Radio,
Bonaire, N.A.
London, Engtand

**VOA, Washington, USA
**4VEH, Cap-Haitien,
Haiti

Tokye, Japan
“*Tashkent, U.S.S.R.
**Santiago, Chile

HCJB, Quito, Ecuador
Trans-World Radio
Bonaire, N.A.

HCJB, Quitg, Ecuador
Tokyo, Japan
**Santiago, Chile
**Delhi, India

Tokyo, Japan
**Tashkent, U.S.S.R.
**Hilversum, Holland
Manila, Philippines (VOP)
Tokyo, Japan

Londan, England

Tokyo, Japan
Londan, England
**Paris, France

London, England
Hilversum, Helland
Tokyo, Japan
**Kuwait, Kuwait
London, England
Lendon, England

Tokyo, Japan
**Kampala, Uganda
Oslo, Norway
**Abidjan, lvory Coast
**papeete, Tahiti
Tokyo, Japan

Tokyo, Japan
Hilversum, Holland
**Santiago, Chile
**Kampala, Uganda
Tokyo, Japan
**Brazzaville, Congo
**Brazilia, Brazil
**Taipei, Taiwan
Tokyo, Japan
**Caracas, Venezuela
**VOA, Washington, USA
Montreal, Canada
Jerusalem, Israel
Johannesburg, S. Africa
Moscow, U.S.S.R.
**Santiago, Chile
Tokyo, Japan
**Pyangyang, Dem.
Rep. Korea

ooooooomm

§.20, 7.30

6.155,9.77

7.39,9.50, 9.61,9.685, 9.70
{via Sofia)

5.975, 6.12 {via Antigua, tent.
midsummer)

11.725,11.76, 11.93
6.00,7.215, 9.585, 3.833, 11.91
{Tues., Fri.)

5.99, 6.155, 6.19,9.57,9.68, 11.775. 11.94

9.645, 11.86 (Sun.)
6.175 (via Antigua)
11.725, 1193
7.412,9.815, 11.655
6.025, 11.935
6.095, 3.56

6.175, {via Antigua)

.51 (via Antigua, tent. by midsummer}

TOWESTERN NORTH AMERICA
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599
11815

5.99 {via Sackville), 6.196 (via Antigua),
11.75 {via Tebrau), 11.79 {(via Antigua

tent. midsummer}
5.955,9.73
9.77,11.835

599

9.60, 11.925

6.195, 9.566, 11.81, 15.15
11.745

15.255 (Sat., Sun.)

11.745, 15.115

5.99

6.195, 9.566, 11.81, 15.15
11.81

9.505

9.60, 11.925

11.73 {via Talata)

9.58 (Closes 1555 Sun.)
9.505

17.84 {via Ascension)

also 9.58 (via Sackvilte Sat., Sun)
9.505

9.58, 15.365 (via Sackville}, 17.84 (via Ascension}

15.20, 15.30, 15.425,17.72,
17.80, 17.82, 21.62

9.58, 15.365 (via Sackviile)
15.19, 17.775 (Mon.-Fri.)
9.505

9.555,9.58, 11.845

9.58, (via Sackville)

9.58 {via Sackville),

11.815 {via Ascension)
15.105

15.325, {Tues., Thur_, Sat., Sun.)
11.895 (Sun.}

11.92 {Sun.)

11.825, 15.17 {exc. Sun.}
15.105

15.105

11.73 {via Talata)
9.566,11.81,15.15

9.73 {Sat.. Man. Wed., Fri.}
15.105

15.19

15.24 (alternates 11.78, 15.245)
15.225

15.105

15.40 (varies; Mon.-Fri.)
17.82, 17.895,21.61

5.96 (Mon.-Fri.)

9.435,9.815, 11.655, 15.10, 15.485

5.98,9.585, 11.90

9.635,9.78, 12.05, 15.14, 15.18,15.455,17.72

9.566, 11.81, 15.15
15.105

11.535, 15.63
{variable)

www.americanradiohistorv.com

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE

bv correspondence, while continuing your
present job. No commuting to class. Study
at vour own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time vou need to master cach topic. Profit
from. and enjoy. the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to thc B.S.EE.
degree. Our free bulletin gives complete
details of the program itself. the degrees
awarded. the requirements for each degree.
and how to enroll. Write for Bulletin E-77.

Grantham College of Engineering
2000 Stoner Avenue
P. 0. Box 25992
Los Angeles, CA 90025

Worldwide Career Training thru Home Study
CIRCLE NO 27 ON FREE INFORMATION CARD

COMPUTER MUSIC?

o L

OUR EQUALLY TEMPERED D A CONVERTER
MAKES IT EASY!
. 5+ octaves of control voltage from
6 bits of data
. hand-shaking logic.
: use with any processor.

: drives even the simplest linear
oscillators & filters.

8780 DA CONVERTERKIT.....$34.95
(plus $1.00 postage for mail orders)
8782 ENCODED KEYBOARD .. ... $109.95 .. wt. 201bs.
COMPLETE SYNTHESIZER PACKAGES AS LOW AS $239
MODULES - VCO's, VCF's NOISE SOURCEs, & MORE
« keyboards shipped freight collect

DETAILS IN 0UR FREE CATALDG

pepPT 5-P
1020 W. WILSHIRE BLVD.

ELECTRONICS OKLAHOMA CITY. OK 73116

CIRCLE NO 45 ON FREE INFORMATION CARD 103
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HEAR—IT—YOURSELF 4:00-4:30 p.m. 23002330 London, England G 6.175,9.51 (via Sackville},
KIT 9.58 {via Ascension)
4:30-5:00 p.m. 2330-2400 **Radio Clarin,
S. Domingo, Dom. Rep. G 11.70 {irregular Mon.-Fri.)
4:30-5:30 p.m. 2330 0030 London, England G 6.12 {via Antigua tent. by
midsummer)} 6.175, 9.51 (via Sackville)
5:00-5:15 p.m. 0000-0015 Tokyo, Japan G 15.105
5:00-6:00 p.m. 0000-0100 **VOA, Washington, USA G 11.83,11.895, 15.40
5:30-6:00 p.m. 00300100 Moscow, US.S.R. G 9.635,9.78, 12.05, 15.14, 15.18,
15.455, 17.72
5:30-6:30 p.m. 0030-0130 **Trans-World Radio, G 11.925
Bonaire, N.A.
5:30-8:30 p.m. 0030-0330 tondon, England G 6.12 {via Antigua, tent. by
midsummer) 6.175 {via Sackville),
9.51 {via Greenville),
9.58 (via Ascension}
5.40-8:00 p.m. 0040-0300 HCJB, Quito, Ecuador G 9.56,11.815
Gy : 6:00-6:15 p.m. 01000115  Tokyo, Japan G 15.105
‘ ‘ : 6:00-6:30 p.m. 0100-0130 Mascow, U.S.S.R. G 9.635, 9.78, 12.05, 15.14,
15.18, 15.455
This is a Speakerlab 7, a 4- 6:00-7:00 p.m. 0100-0200 Taipei, Taiwan F 15.425,17.89
element acoustic suspension 6:00-8:00 p.m. 0100-0300 Melbourne, Australia G 15.32,17.795
speaker kit you can assemble your- 6:00-9:00 p.m. 0100-0400 Madrid, Spain F 6.08, (alternate 6.065}, 11.88
self in an hour with simple tools. 6:10-6:30 p.m. 01100130 **Santiago, Chile F 6.195,9.566, 11.81, 15.15
It saves you up to 50% over 7:00-7:30 p.m. 02000230 Moscow, U.S.S.R. G 9.635,9.78, 11.86, 12.05, 15.14
comparable ready made systems. 7:30-8:00 p.m. 0230-0300 Stockholm, Sweden F 9.695, 11.705
Read about the S7 and other sys- Moscow, U.S.S.R. G 9.635,9.78, 11.86, 15.14
o BT [T speakers we sell in a 8:00-8:15 p.m. 0300-0315 quyo, Japan G 15.105
) 8:00-8:30 p.m. 03000330 Kiev, U.S.S.R. G 9.58,9.635,9.78, 11.86
new 40 page catalog. It's a fact- Seoul, Rep. Korea f 1186
packed manual with chapters on Mosu;w’ U-.S.S.R. G 9_5'55' 12.05
acoustic theory, enclosures, choos- 8:00-8:55 p.m. 0300-0355  Peking, China G 7.12,9.78 (via Tirana), 11.445, 12.055,"
ing drivers and design principles. 16.06, 15.385, 17.735, 17.855
And it's free. Just write us and 8:00-9:20 p.m. 03000420 **Johannesburg, S. Africa  F  598,7.27
ask for the most complete 8:00-10:00 p.m. 03000500 HCJB, Quito, Ecuador G 6.095, 9.56, 11.915
catalog/manual ever written on 8:10-8:30 p.m. 0310-0330 *"Santiago, Chile F 6.195,8.56, 11.81,15.15
speaker building. 8:20-9:25 p.m. 0320-0425 **TIFC, San Jose, Costa F 6.035, 9.645, (opens 0300 Sat., Sun.))A
Rica
/‘@G“ketlﬂb 8:22:8:28 p.m. 03220328 Erevan, US.S.R. G 9.54,9.735,11.69,15.14
(Sat./Tye./Wed./Fri.}
DeptlkE 10N 00 SIS onlcWAISSI0S 8:309:00 p.m. 0330-0400 Moscow, US.S.R. G 9.54,958, 9.635,9.735,
’ 9.78, 11.88, 15.14, 11.87, 12.00, 12.05,
16.10, 15.21
8:30-9:15 p.m. 0330-0415 Berlin, Ger. Dem. Rep. F 11.89, 12.00
8:30-9:30 p.m. 03300430 London, England G 6.12 (via Antigua tent. midsummer)
6.175 {via Sackville)
9:00-9:15 p.m. 04000415 Tokyo, Japan G 15.105
9:00-8:30 p.m. 0400-0430 Oslo, Norway F 6.18,9.55,9.645
Budapest, Hungary F 6.00, 7.215, 9.585, 9.833, 11.91
{Tue., Fri.}
Mantreal, Canada G 9.655, 11.765
9:00 p.m.-12:30 a.m.  0400-0730 Moscow, US.S.R. G 9.54,9.58,9.635,9.71,9.78, 11.69,
11.87,12.00,12.05, 15.10, 15.21
9:30-10:00 p.m. 0430-0500 Berne, Switzertand G 8.725,11.715
Sefia, Bulgaria F 9.70 (alternate 9.705)
9:30-12:30 3.m. 04300730 London, England G 6.175 {via Antiqua)
10:00-10:15 p.m. 0500-0515 Jerusalem, Israel F 7.412,9.B15, 11.655
Our whole family helped assemble ’ Tokyo, Janan 6 15108
this wonderful Schober Orgnn... 10:00-10:30 p.m.  0500-0530 Lisbon, Portugal F 602511935 (varies)
B 10:00-11.20 p.m. 0500-0620 Hitversum, Holland G 6.165, 9.715, {via Bonaire)
and now we all play it! 10:00-12 ma. 05000700 HCJB, Quito, Ecuador G 6095956
Talk about real family fun! We all worked 10:00 p.m.-12:30 a.m. 05000730 Lendon, England G 6.175 (via Antiqua)
together. for a few hours almost every day. Aimost 9.51 (via Antigua tent. by midsummer)}
&%Oer?—%(;gdog;usgﬁt‘gﬁ)esrorct)é%a?e;\i/gtso?sr_"sr\qg?ﬁ g)(;[ 10:30-10:50 p.m. 05300550 Cologne, Ger. Fed. Rep. G 5.96 (via Antiqua)
der(;ed t(;ag:isttrﬁ)iL sotfkfgts. a}ltrzjogtgz_dshe'd Irzxever 6.10 {via Malta), 6.185, 3.545
gglode;(e) see tyhe cgre \/evitrg?l\}hiQh olur 5::)n Suhre'se:r:})S/ LRGSR ALK UGS (T G 3.505
j2—installed the transistors. Me? | was the quality 11:00-11:30 p.m. 0600-0630 Oslo, Norway p 6.18,9.645 (Sun.)
control inspector—they let me do the final wiring. Seoul, Korea F 9.73
favoract))llj)r/ @ﬁ?g’?i‘;d?ﬁ;ﬁ?g? o?gg(a:gst(i:g;n?\?virgz 11:00 p.m.-12 mdt. 06000700 Buenas Aires, Argentina ‘ G 9.69 (Man.-Fri.)
as much! (The five models range from $650 to 11:25p.m.-1:25am. 06250825 **Kuala, Lumpur, Malaysia G 165.275
$2853-Jst S 11:30 p.m.-12:50 a.m. 06300750 **Hitversum, Hotland G 9.63 {via Bonaire)
Schober color catalog (;rper?closre $1Efo?:c1'g?inlgg 12:00-12:15 a.m. 0700-0715  Tokyo, Japan G 9505
LPrecord that lets you hear as well as see Schober 1:00-1.15 a.m. 0800-0815 Tokyo, Japan G 9.505
quality). 1:00-2:20 a.m. 0800-0820  **Hilversum, Holland G 9.715 (via Bonaire}
S5 S 3 =N 5D 5= 0 5D 5D S5 5D Gn S5 . G0 S5 - - . e 1:00-3:00 a.m. 0800-1000 Manila, Philippines (FEBC) F 11.92
= The ,(/)Cﬁoém Organ Corp., Dept. PE-71 ] 1:00-7:00 a.m. 0800-1400 **Port Moresby, G 4.89
43 West 81st Street, New York, N.Y. 10023 | Papia-New Guinea
# O Please send me Schober Organ Catalog. . 2:00-2:15 a.m. 0900-0915 Tokyo, Japan G 9.505
§ O Enclosed ptease find $1.00 for 12-inch Lel 2:30-2:50 a.m. 0930-0950 *“Santiago, Chile G 6.195,9.566, 11.81,15.15
[ ] record of Schober Organ music. | 3:00-3:30 a.m. 1000-1030 Tokyo, Japan G 599
= NAME : 3:50-4:10 a.m. 1050-1110  **Santiago, Chile G 6.185,9.566, 11.81,15.15
| ADDRESS ] *Reception quality, East Coast (West Coast) location: G-good, F fair, P poor
= oy STATE 3P = **Not intended for North America, but recewvable satistactorily
15 G N =N =N 5D S5 S5 S5 &5 S5 S5 S S 0 S S S S . Days reter to local date in target area.
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ELECTRONICS MARKET PLACE

REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services. $2.25 per word. Minimum order $33.75.
EXPAND-AD CLASSIFIED RATE: $3.35 per word. Minimum order $50 25 Frequency discount: 5% for 6 months: 10% for 12 months paid in advance. READER
RATE: For individuals with a personal item 1o buy or sell, $1 35 per word. No minimum! DISPLAY CLASSIFIED: 17 by 1 column (2-1/4" wide). $260.00. 2" by 1
cotumn. $520.00. 3" by 1 column. $780 00. Advertiser to supply film positives. For frequency rates. please inquire

GENERAL INFORMATION: Payment must accompany copy except when ads are placed by accredited advertising agencies First word in all ads set in caps.
All copy subject to publisher's approval. All advertisers using Post Office Boxes in therr addresses MUST supply publisher with permanent address and
telephone number before ad can be run. Advertisements will not be published which advertise or promote the use of devices for the surreptitious interception
of communications. Ads are not acknowledged. They will appear in first 1ssue to go tc press after closing date. Closing Date- 1st of the 2nd month preceding
cover dale (for example. March issue cioses January 1st. Send order and remittance to POPULAR ELECTRONICS. One Park Avenue. New York. New York

10016. Attention- Hal Cymes

FOR SALE

FREE! Eiargam Catalog—I1.C 's. LED's. readouts. fiber
optics. calculators parts & kits, semiconductors. parts
Poly Paks, Box 942PE, Lynnfield. Mass. 01940.
GOVERNMENT and industrial surplus receivers,
transmitters. snooperscopes. electromc parts. Picture
Catalog 25 cents. Meshna. Nahant. Mass. 01908
LOWEST Prices Electronic Parts Confidential Catalog
Free. KNAPP. 3174 8th Ave §W Largo. Fla 33540.

ELECTRONIC PARTS. semiconductors. kits FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluttton, Ohto 45817

RADIO—T V Tubes— 36 cents each. Send for free catalog.
Cornell. 4213 University, San Diego. Cahf. 92105
AMATEUR SCIENTISTS., Electronics Experimenters.
Science Fair Students . Construction plans—Complete.
including drawings, schematics. parts list with prices and
sources .Robot Man — Psychedelic shows — Lasers —
Emotion /Lie Detector — Touch Tone Dial — Quadraphonic
Adapter Transistorized Ignition — Burglar Alarm —
Sound Meter ..over 60 items Send 50 cents coin (no
stamps) for complete catalog. Technical Writers Group.
Box 5994. University Station, Raleigh, N C 27607
METERS_ Surplus, new, used. panel or portable Send for
Iist. Hanchett, Box 5577. Riverside, CA 92507
MECHANICAL, ELECTRONIC devices catalog 10 cents.
Greatest Values — Lowest Prices. Fertik's, 5249 D",
Philadelphia. Pa. 19120.

SOUND SYNTHESIZER KITS—Surf $12.95. wind $12.95.
wind Chimes $17.95. Electromic Songbird $6.95. Musical
Accessones. many more Catalog free. PAIA Electronics,
Box J14359. Oklahoma City. OK 73114

BUGGED?77? New locator finds them tast Write. Clifton,
11500-L N.W. 7th Avenue. Miam:, Florida 33168

YOU WILL SAVE BIG MONEY! Surplus. Clearouts.
Bankruptcy. Inventory. Deals Catalog $1 (redeemable).
ETCOA Electronics. Box 741. Montreal. H3C 2v2 US
Inquines.

HEAR POLICE/FIRE Dispatchers! Catalog shows
exclusive directories of "confidential’ channels, scanners.
Send postage stamp. Communications. Box 56-PE.
Commack, N.Y. 11725,

UNSCRAMBLERS Fits any scanner or monitor, easity ad-
justs to all scrambled frequencies. Only 47 square $29.95,
fully guaranteed. Dealer inquiries welcomed. PDQ
Electronics. Box 841. North Little Rock, Arkansas 72115.

RECONDITIONED Test Equipment. $0.50 for catalog.
walter's Test Equipment, 2697 Nickel. San Pablo. CA
94806.

POLICE,_Fire moni?ors, scanners, crystals, CB
Transceivers, New Crystal-less scanners. Dis-
count priced. Box 19224, Denver, CO 80219.

TELETYPE EQUIPMENT for sale for beginners and exper-
ienced computer enthusiast. Teletype machines. parts,
supplies Catalogue $1.00 to ATLANTIC SALES, 3730
Nautilus Ave., Brooklyn. NY 11224, Tel: (212) 372-0349.
JAPANESE TRANSISTORS, all transistors original factory
made. Free catalog. West Pacific Electromcs. P.O. Box
3879. Torrance. CA 90510.

ELECTRONIC ignition: Capacitor-Discharge, pointiess.
Auburn Sparkplugs. Wheel Stabilizers. Information 20
cents. Anderson Engineering. Epsom. N.H. 03234,
WHOLESALE C.B., Scanners. Antennas. Catalog 25 cents.
Crystals. Special cut. $4.95. Monitor $3.95. Send make,
model, frequency. G. Enterprises. Box 461P. Clearfield, UT
84015.

COMPUTER HOBBYISTS—classified advertising
newsletter. $3.75/year. Free Sample. ON_LINE,
24695 Santa Cruz Hwy., Los Gatos, CA 95030.

SURPLUS COMPONENTS. Communication and test equip-
ment. |llustrated catalog 25 cents. E. French. P O Box 249.
Aurora. 1llinois 60505
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BUILD YOUR OWN SPEAKERS
AND SAVE UP TO 50%.

Send tor our tree tact pacved 40 page cAta-0g Manual and
learn how "0 assemdie yaur own mul
speakers fram sGatch vl fom Ot
thaplers on design 1 onsTtuchion e ower

minranges woaters 'weefers and homs Verite us 10tay
SPEAKERLAB

Qept PEA 5500 35th N £

Seattie Washingran 98105

ORGAN KITS
KEYBOARDS

THE ULTIMATE IN DESIGN
AND SOUND

Demo Record & Brochure $1.00

Wurlitzer r-oproductlons
; DEVTRONIX ORGAN PRODUCTS, Dept. C
4 5872 Amapola Dr.s San Jose, CA 95129

BUILD AND SAVE TELEPHONES. TELEVISION. DETEC-
TIVE. BROADCAST Electronics We sell construction
plans with an Engineering Service. Speakerphones, An-
swering Machines, Carphones, Phonewvision. Dialers. Color
TV Converters. VTR, Games. $25 TV Camera. Electron
Microscope. Special Effects Generator. Time Base Correc-
tor, Chroma Key Engineering Courses in Telephone, Inte-
grated Circuits. Detective Electronics PLUS MUCH
MORE NEW Super Hobby Catalog PLUS year's subscrip-
on to Electronic News Letter. $1.00 Don Bntton Enter-
prises. 6200 Wilshire Bivd . Los Angeles. Calif. 90048.
NAME BRAND Digital’Analog Test Equipment. Discount
prices Free catalog Saien Electronics. Box 82. Skokie. I1-
linois 60076

TELEPHONES UNLIMITED. Equipment, Supplies,
All types, Regular, Keyed, Modular. Catalog 50
cents. Box 1147E, San Diego, California 92112.

CB RADIOS—Police Scanners, Wholesale only!! Send let-
terhead for lowest prices anywhere Four Wheeler. 10PE

SURPLUS 'SMART' TERMINALS, components,
serious music synthesizer kits, plans, parts, and
more. Send SASE for FREE INFO Package. CFR
Associates, POBF. Newton, N.H. 03858.

CB RADIOS. monitors, crystals, CD ignitions. Southland.
Box 3591-B. Baytown. Texas 77520

CB CRYSTALS over 20,000 standard and specials
in stock from 6.0 MHz to 45.0 MHz. Call or write
for information package. Dealer inquiries invited.
Roberts Electronics Sales, 73563 29 Palms High-
way, 29 Palms, California 92277. (714) 367
6235.

SURPRISES GALORE! Projects, ham radio. music synthe-
sizers. etc IC's. pots hardware, crystals. keyboards. re-
sistors. etc Send 13 cents stamp for catalogue UTEP. Box
26231B. Salt Lake City. Utah 84125 New Scotland. Atbany N.Y 12208

—_| THERE IS NO OTHER TELESCOPE LIKE IT!

’ THE NEW EDMUND 4Ya', 1/4
' NEWTONIAN WIDE FIELD
REFLECTOR TELESCOPE

Clear, bright, spectacular wide angle views of
stars, moon, comets . .. easy to use .. . portable!

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to
see and study the breath-taking cosmos as perhaps you never have before
awesome vastness, unbelievable orderliness. stark silent beauty. All the
fascinating heavenly mysteries are yours to enter and explore This new
reflector telescope makes It easy tor everyone tospanathousand ight-yearsto
space-age enjoyment of the heavens and outdoors No complicated set up!Just
insert the eyepiece. focus, and 1ts big 372 field of view gives you more stars ina
single view than any other type of telescope. Bright. crisp. finely resolved images
to capture your interest and imagination It's probably the easiest to use tetescope
ever _overyourshoulder.inyourlap, onatnipod. Orjustrotate the spherical base
on its own mount for use on a table, car hood. Take it anywhere {only 17°. 10 1b }
Top quality optical system 4V, 1.4 parabolic primary murror (s wave. 17" F.L ).
prealigned s wave diagonal on a coated optical window seals optics frommoisture
and dust. 28mm Keliner eyepiece (gives 15X. higher without other eyeptece or
Barlow) Fastfocusing(25 toinfimity) Bright Scharfanian red (doesn timpair night
vision) ad carrying strap A ‘first ‘'scope must

andeal second scope!
There ils no other teL:escope like it. NO 2001 AV s1 4 ggd
COMPLETE AND MAIL COUPON NOW

-——_——_——-—-—_—_—
r-EDMlJND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N. ). DBOD7 '
4 Send me
— SEND FREE 164 PG CATALOG "AV”

Patent
Pending

GIANT FR‘E"E

164 PG. CATALOG

unigque Edmund Telescope(s} I

[/ ] #2001AV @ $14995ea $
BANKAMERICARD I
e - Service & Handling Charge & 100
I Charge my  Amencan Exp Enclosedis Check ' | MO '
AR00 UNUSUAL BARGAINS BankAmericard ~ Master Chg For TOTAL of & I
FOR HOBBYISTS, Interbank No Signature
SCHOOLS. INDUSTRY i — —— Name |
Expiration Date {Please Print)
EDMUND SCIENTIFIC CO. b 30.0av moONEY-BACK GUAR.  Address |
R 300 Edscorp Bldg. ANTEE. You must be salis- |
» Barrington N.J. 08007 fied or return any pwrchase 047
=7 America’s Greatest State Zip

I m 30 days for full refund.

HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.
INFORMATION  CARO
105

Science o Optics o Hobby Center
(609) 547-3488

CIRCLE NO 21 ON FREE
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R R N \ [I
N MICROPHON
World's smaliest; solid state. self-contain-

ed. Picks up and transmits most sounds -
without wires up to 300 ft. through FM Ra- [l
dio. Use as mike, ampf, alarm & alert sys., ]
hot line, baby sitter. etc. Money back guar
B/A, M/C cds, COD ok. $1885 pius $1.00
post. & hdlg. Calif res. add tax. Mail orders .
only Qty. Disc. Avail. AMC SALES, INC. n
Dept. 23 . Box 928 Downey, Calif. 90241

S e S S S N I SN N B .

POWERFUL, ADJUSTABLE. REGULATED. THREE QUT-
PUT POWER SUPPLY and 900 easily removable paris in
complete CARTRIVISION television recorder electionic
assembly with documentation Pertect tor
MICROPROCESSOR, (C. transistor television. CB radio
applications  $21.45 Free brochure. MADISON ELEC
TRONICS. INCORPORATED, 369, D55. Madison, Alabama
35758. SATISFACTION GUARANTEED

WIRE —Hookup. wire-wrap. ribbon cable. conneciors. etc
Send 13 cents stamp for complete list Ram Electronics
Box 336-P Brookhaven NY 11719

DIAGRAM MANUALS. Television-Radio. lwelve volumes
reguiar $48.25 value, only $19.85 Supreme Pubfication,
1760 Balsam. Highland Park. Il 60035

TV PROJECTION Lens with detailed instructions. $15.95
Info: JG JG Color TV, r TV, Box 63. Montgomery. N.Y 12549

CARBON FILM RESISTORS 1/4W. 1/2W - 1.7 cents each
FREE sample / specifications. Other components. COM-
FONENTS CENTER, Box 134P. New York. N'Y 10038

WEATHER MAP RECORDERS (FACSIMILE) re-
moved from commercial service Copy latest Na-
tronal and Local Weather information also Satel-
lite Photographs. Learn how! Send $1.00. Com-
plete details. Atlantic Sales, 3730 Nautilus Ave-
nue, Brooklyn, N.Y. 11224 Tel: (212) 372-0349.

®
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3 v‘s‘;’f anvsIg SLA::E?%EE z|$z,g, 21002 a3 14Dt 10 Siow 107250 F4702 Baud Rate Gen .
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Interssl BO3BCC Wave Gen 50
I\ L4 » A AY3507 DVM Chip 1295
RO3 2513 Uppercase 9.95
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Lon320nE Microcomputer Application Handbook
only $7 95
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tor all basis Prod
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LOG now !

TV CAMERAS $125 (new). Cartrivision video heads, $12
Automation Systems. 124 Lundy Lane. Palo Aito. Calif
94306

MORSE KEYBOARD Software, CDP-1802. 256 Bytes, $3.00.
WABUYV. 4956 Andrea Blvd.. Sacramento. CA 95842

20 KEY ITEMS of transistor circuils. Fifty pages of inside
httle known facts. Send $595 No COD. Rebekron. 511
Coachught. Hazelwood. MO 63042

MAY GOODIES 555-39 cents. 741-29 cents. 747-49 cents

Fairchild jumbo LED's red 12'$1, green 8/31. 2N3055-88
sents  Free calalog. DIAMONDBACK, Box 194P, Spring
Valley. IL 51362

ANYONE CAN SOLDER WITH—
DO-IT-YOURSELFERS!

Let Kester solder aid you in your home repairs
or hobbies. A radio. TV, model train, jewely.
plumbing. etc. Save money repalr it yourself.
Send self- addressed stamped envelope to Kester
for a FREE Copy of "' Soldering Simplified”

KESTER SOLDER / 4201 Wrightwood Ave.

Chicago. Ill. 60639

FREE CATALOG Solar Cells. Ni Cads. Kits. Calculalors
Dignal Watch Modul Ultrasonics. Strobes. LEDS. Tran
sistors 1Cs Unigue Components Chaney s Box 27038.
Denver Colorado 80227

BUILD YOUR own cushion couch send $3.95 to: Custom
Craft. 3819 Burke Ave N. Seattle, WA 98103 for complete
plans and assembly instructions

FREQUENCY ALLOCATION CHART 2Khz-200Ghz Send
$2.00. Collins Chart Co.. Box 1067. Coronado, CA 92118

24 HOUR

secen B GRYSTALS

Thousands of specials in stock. Reguiars too.
FREE CATALOG. Phone orders: (612) 633-
1318, 8:00 AM.-10:00 A M. CST.

FBCO - 2928-14th St. N.W.

New Brighton, MN. 55112

Character Generalors $6 00.
63XX Senes ROMS TTL MOS 64KB!T Memory Boards
$40 00 Cartnvision TV Cameras and many other paris
Free Brochure Alesr Electror x 60716. Sunnyvale

EPROM 5203Q 3600 521

ahfora 94088
NEW 60/6OOMH PORTABLE COUNTFR
* Tarae asplay .
® G- e
= 3mall-ideal "or fiald uas
o Fortablia battery opursted
@ with N 3 battariss & Charzer

Veriry communications fraguencys e € 800
+ Internal crystal T.F. -.0Q001¥ B T
« Inpura ovariess protsciion  ONLY
€ Lz rasclution nn tow rance $,299 ¢
i1 mas. input-asmsitivity S0 my
250,08 insuy-sanal v,y 41 my ~
# Size "y

A KO0 MHE “R"GV N SNTRH THAT AN AT ateR ~e- NOT A KIT

sslar [nquiries Invited
TBS ENTRRPHI | . R 1356 NA FlLATH Fla. 32931

B&K TEST EQUIPMENT Free Calalog Free shipping
Dinosaur discounts. Spacetron-B. 948 Prospect. Elmhurst,
IL 60126

RADAR DETECTOR KIT Buidd a long range radar detector
wilh over one mile range Kit comes with complete docu-
mentation and drilled. etched and plaled PC board. Only
$4.95 Thousands sold nauonally Satisfaction guaranteed.
Same day shipment J.B. Saunders Company, 3050

Vaimont. Bouider. Colorado 80301
RESISTORS AND CAPACITORS 1/4w 5% Resistors
$8.95/m 100 min vaive 1/2w 5% rasistors $9,95m

Capacitor info. 800-323-1554 or Rik-Tronics (312' 452- 6888

DISCOUNT PRICES! Scanners CB Radios Antennas.
Hardware. Wire. Lubricaling Oil. List 25 cents Eastwood
Products. Oniskany. N Y. 13424

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Carirnidges at Discount
prces for Shure. Pickerning, Stanton Empire Grado and
ADC Send for free catalog LYLE CARTRIDGES. Dept. P
Box 69 Kensmgion Station. Brocklyn New York 11218

SAVE 50% build your own speaker system write: McGee
Radio Electronics. 1901 McGee Sireet Kansas City, Mis-
soun 64108

MIXERS Preamps Speakers. Top Quality Kits —
Plans — Parts Send 25 cents for catalog Audio Design &
Engineering Co.. P.O Box 154. Lee. Mass 01238. (413)
243-1333 o

RECTILINEAR RESEARCH CORP. would appreciate com-
ments from interested parties on the feasibility of oftering
our highly rated Models 5a and 7a futly assembled. wired
and tested LESS CABINET at very substantial savings.
Freight prepaid within UPS zone. Detalled drawings for en-
closure included. Franchised or non-franchised dealers
can participate. To assist in this survey, write: Kit
Division/PE, Rectilinear. 107 Bruckner Boulevard, Bronx,
N.Y. 10454. (212} 585-9400


www.americanradiohistory.com

POLY PAK’S IS THE "BARREL KIT KING” OF THE WORLD!

Poly Pak’sf EXCLUSIVE ;72

RRREIKUTSE=

Each kit carries a moncy- back guarantee!
Test ‘em yourself ‘n save! Includes 100% material, 100!

N\

BARREL KIT §229 ARREL KIT 225  /)BARREL KIT #22 &’:‘ IXED READOUTS gy BARREL KIT 1217 BARREL KIT £211

MULTI-DIGIT OUND TRIGGERS ]IIC socxzrs .” 15 for wir ' 25 for LAMPS! LO-PROFILE TO.5

19290200 ) 3 for \5 y 2 |"‘ $1.98 /210 $1.98 NF:? for $1.98
200 for $1,98 et S $1.98 $ ¥ $1 93 Barrols of untested 177, | Distributor unloada barrels [manily Roos. Bree 40V, 1¢
Ping Ys” long, 1/10” spac-| 40" te siouta. 4 “liand clap' sefpitizen crys- |Mfr unloads! Four 14-pin, |.3%. 67, 7-sege. Like FND. | of asstd bulba, pop'l'r voit- 24, 1lte 30-100. Up to 260

ng. For dispiaye, keybosrds. g iyer chipa, tnl mike amplifier, triggeraffour 18-pin. Solder tail, {367, 500, 603, MAN-3’a.| ages to 24V, Screw & bay- |MIZl Like RCA 2NK189.
Wi, 4 ota, SE 3594 | Untested. No. 5E36828 L SCR. Cat. No. SE3625 lo-profile.No.  SE3621 Wut a buy! No. SE3819 | onet. Wt. 4 0zs No.SE3S61 [Wt. 12 0z. No.  SE3SS1

BARREL KIT 7210 A/|BARREL KIT #20 100 f BARREL KIT 7201 BARREL KIT 72607/
GLOWIN' PANEL mm BLOCK CALCULATOR or y v 6V INDICATORS 9 DIGIT Ay
3for ‘= ,./,//*("// CAPACITORS KEYBOARDS . $1.98 :202 “w/leads ::Anou'r

$1.98 82— 731 50 for $1.98 Bu piucs, sockeTs T7 | 15 for $1.98 sofo:;:s o

4” x 1”7 panels that glow Unbelievahlel Worth 850.|It's true: y A e RE audlo,| Test lamp manufacturer &
blue-green with 110V thgh  precision  submin |tion key PR ““ k‘nd_ e e dumes m\snlon Worth |§ 1 ,O8uitn calcuiator
Use for mite liten, indics- caps for all applicatiogs. [lous give 8 elramov\henl

tora, etc,Cat. No. SE35S50% 1 3 ozs Cat. SE 3528 [Cat._No. SE 3525

BARREL KIT s198/ 7" o BARREL KIT 2192
TRANSISTORS & At L L NYLON CEARS =
nAdmm:'rons BRIDGE 0 for ‘ = a
RECTIFIERS 1.98
Wide variety of sizea 1% to
37 gears for the mechan-

M§ulr’o-l?ﬁmm 1.000.000| 20 for $1. 98

TO-220 1n barreis. . NPNs|Asastd voltage. We can't [ical gear train hobhyists.
& PNPs. Cat. No. SE3533 |test ‘em. No. SE3475 |Wt. 10 ora. No.  SE3427

RESISTORS
Includea Yemiators, caps

BARREL KITS § |800* for $1.98)| runiermers reciiders a: 08
AND CHOOSE THE 32 pound. approx. Vs, V| odem. ete. fof .pc. work | frgihigly @
wattern, Anst values. Un.| Preformed, dumped ' iBto }em " MME740%. eyboard|

barrels by factories, 100 %
TH marked. Cat. No. SE3445 | ¢, "y "~ SE 3401 encoder chips. No.SE 3414]

1 Cat No. 527 Cat. No."~ SE 35 %r.x:e'r‘:mgi benegtlh epoxy|
BARREL KIT f191 HARREL KIT & BARREL KIT #186
CARBOFILM / 400 Parts‘ KEYBOARD CHIP

1 o /A

®

BARREL KIT ;184 BARREL KIT ;182 BARREL KIT f181 BARREL KIT 163 ~! BARREL KIT f161 BARREL KIT 7160
14-WATT METAL FILM{JUMBO RED LEDS MICRO ZENERS - KIT MIN) TRIM POTS /Q) “POP' PLASTIC A V. R:cuurro’as
150 for 15 for $1.98 100 for $1.98 30 for 1o TRANSisToRs S8 |10 for
98 1007 material, user ean | 1-Watt, tiny, 1007 mate, ree $1.98 . 2Na<vo4°r $1h. $1.98 A~
51- cellution  fro tactory |risl, from o 3 Y T T [ Ry TO‘O"’.’U pomo || RS

dumps. 4V IO mils  For |leads. No l_lhurlﬂ no npens.
100% metal film resis- [100°s of projects, red lens. [DO-7 & micro epoxy units,
tors. Long leads. SE3413|Cat. No. SE3369 Cat. No. S5E3368

What a buy. Single turn. | rinl. TO-92. Preformed. LM309KC TO-3 V.R.'s bar-
T4 W. Wt. 6 0z. SE3345] Cat. No. SE33a3 1oz |reled. Bot by the pound,

BARREL KIT 7159 BARREL KIT £158 BARREL KIT 7154 BARREL KIT f149 BARREL KIT 145 BARREL KIT f144 BARREL KIT (138
MODULAR SWITCHES MAGNIFIED MAN-3's (CLOCK CHIPS ROCKER SWITCHES MINI RCA PHONO PLUGS A | PANEL SWITCHES
25 fotw 20 for 20 for > TRANSFORMER, 40 for $1.98 30 for. A - 4
$1.98 $1.98 SN . |$1.98 12 for &) |15 for 1.000.000 RCA phono plugs | D1 .98 1+ W7
Centralab seg readout, with hwlt-on [We gathered an assortment 98 51 98 for this one. You hi-fi-ers [Did you hear of OAK? An
switches. TV-msu magnifier. Factory discon- Jof cluck ¢hip, alarm, calen- $1 Ehd N °"’”’“’“) inter- | know wut they are other equt muaker barrellad
cess. Dpdt, 6pdt, ete. and tiniied line. 100 % mate- [dar, beeprrs, who knows, | we. SE3302 PN TR T R 100% material. SE3293 [all types of rotaries

new. Cat. No. SE 31 rial. Cat. No. SE3325 1 08. {1l iniavd Cat Wo. SE 3308 3 Ay bt s sE3294 trie, shdes, etg €32

BARREL KIT 135 BARREL KIT f1314 BARREL KIT f131 BARREL KIT p128 BARREL KIT 7126 BARREL KIT #115
MICRO MINI LAMPS |CALCULATOR CHIPS |Tamcarum w MINI DIP ICS BARRECIKITE: 2127 UPRIGHT ELECTROS |MOLEX

o AXiAL ELECTROS

Sr08 OB I TR aotars1.08  foemo e 40 for AT 557 W 200 4er
Large migr dumped 100's ot

$1.98 o $1. 98 ﬁ‘/‘f/‘/ 777 30 for $1.98 Ibs into burrels _ Includes| §3 O $1.9 $1 98 ctires!

Imaginel Micro mtze (Y x(Nutional tepe Can be |Mixed, marked prime, top |3, [ m.380-8, T03, 667, 0 Imf ta .’iOOrvv( in mixture g

Vo) with wire leadn & to|MM5736, (%, et Un. [Rrade assi. values, volt-| e 558 hur who knows? Asst. capacities_and | of yoltages. 100 % marked | Caleulator muker dump! We)

A VDC, 40 mils. SE32859 | tested Cat. No. 5E3258 ages. Cat. No. 5E3258 w- 1 |b. SE3245 voltakes. Cat. No. SE3227 | 3 y,0d. SE3226 cut @ zillion of ‘em.

BARREL KIT f112 BARREL KIT :109 BARREL KIT f108, RR - BARREL KIT j101 BARREL KIT ;99 BARREL KIT ;903
MICRO MINI LEDS TERMINAL STRIPS TO.5 PLASTIC e L O RESISTOR 5PEC|AL PHOTO ELECTRIC HALF WATTERS

100 for $1.98§ [FANSIO0s CONTROLS .| 200 for .2, cELLs o8 200 for $1.98
Wide asat. of terminal surin | 40 fQI $1 98 10 for $1_98 “m »0 or 51- Resistor factory tried to
. axial, up- | connectors, from 1 contact 3 Akst GE types, CDS types. [tool us hy ming 1007
anto, Litronix, |up,  Strip  manufaciurera | Includes  PNE, A N | $1.98 Includes 'y, Vs Mixed by factory. Hig job |color-coded resistors in
colors.  Yield |barre! dump is your gain, [$638. 2N3641, 2%5000 4 watters, carbon. “oz.| for us 1 separate, 100% |barrel, But value is there.
or better. SE?132 [W¢. 1 lb. cat.No_ SE 3116 serivs. ete. Undested Cat.No. SE1057 100 % good 5!305" good. Cat.No. SE3052 4 02. SE3046 Untested
ARREL KIT #92 » BARREL KIT :88 BARREL KIT :87 BARREL KIT :86 BARREL KIT 83 ESIARREL KIT ;81
3 AmP EPOXV‘” BARREL 91 _| LITRONICS LED L NATIONAL IC BONANZAKOBSBY LEDS 15 f—Sﬁ SUBMINI RESISTORS
ECTIFIERS & Uniested | SILVER MICAS READOUTS 100 for m 40 for P A 3?0[" . 200 for X
100 for $1.98 (100 for $1.98 10 for $1 98 $1.9 $1.98 Tiesied |voLT REG /, $1.98 .
Cosmeue  rejects lectri-|Axian!, red case, variety of axle | Types xoou. oo T 27'%, singles, tri-| Factory rejected “them ror [PU. upright type, colof cud.
business!  You[physical sizes & values l, i & Gt [ DTS ROMS, regiiters ples, ete. 1o . Bot{ien&th of leads, May inclure m Ui owatt. Asat values.
e, iU's not for US| ey No. SE 3018 toh S 4 do A cales elips hinewr s, eno | from factory, ..1: Tmised; B,R, 12,15, 1% 24 volts v to us in a barrel.

- voltages. SE 3204 have fun' No SE 2861 Cat.No. SE2860Untityg. |bave fun! SEZ8S _ Power tab Cat. SE 263§ c.: No SE2746 100 %&ood
BARREL KIT (76 BARREL KIT 73 BARREL KIT 771 ARREL KIT 468 BARREL KIT /65 BARREL KIT ;61 BARREL KIT ;58
1-WATT ZENERS TRANSISTOR CAPACITOR SPECIAL QN2 WATTERS MIXED READOUTS POLVS‘;VRE CAPS, |SLIDE SWITCHES i
100 for $1.98 V| ELECTROS oo 100 pcs. 100 for 10 for $1.98 ﬂ 15001 93’;@ 30 for $1.98

wiory same 8s A00-mw's. 100% |, 5 i) + All ~bapes, sizes, spst. oput,
e a5 SO for $1. $1.98 $1.98 Food, |acaery, eS| pimest enpn made. As e

8 10, 12, 1BV, under|We on't wish to sepurate |mcas. moldeds. plastics. |Suppliers throw ‘em in the |7's. MAN 11 h'\rrel' & | ble we bought 10 dous shep pak for 100°s of

glass. Double nlug wide asst voliages & values |ceramics, dises, ete. Nifty [barrel, It's a li'l gold mine. [no time to separate from factory, mixed v, switching projects.

at.No*5E 2741 Untested up to 300 mf. Cat. SE2T47 1100 % good Cat.No SE 2738 All marked. Cat.No. SE2735| Cat.No. SE 2133Unlvs|nd 21 good. Cat.No. SE 2729 |Cat.No. SE 2726100 % good
=

BARREL KIT “56 BARREL KIT 54 BARREL KIT $40 BARREL KIT 739 BARREL KIT ;37 BARREL KIT 36 BARREL KIT 735 <7

s DIGIT READOUTS PNP HIGH-POWER 2N305S HOBBY 1 AMP “BULLETT" GERMANIUM DIODES |NEON LAMPS
10 for |‘ () TRANSISTORS TRANSISTORS RECTIFIERS Untested —TI— unesea | 30 fOr
o L ‘g@ 15 for 100 for $1.98 8 200 for $1.98 |$1.98 1007 st
Barg: l a lify i g8 Fa Uyl . v amous NE-2's,
Rk T e (| $1.98 $1.98 et ieans Wt dneluded CatNo SE2618 b fuctury made
“blisdor digit” types. Mulu- | Popular germanium [0-3[Fallouts  of  the  famous|all types of soltages to | Fimous —ma sky “"“"“ 4 |and barrel’ed ‘em, Your a
plexed. Cat. No. SE2722 |¢ase SE2618100% good | 2N4055 SE2617 100% [IKV.Cat.No, sE2615 _ | '™ Rever "’”‘” 2 vantage Cat.No SE 2613
BARREL KIT ;30 BARREL KIT 227 IT 726 PLASTIC BARREL KIT 425 BARREL KIT :20 BARREL KIT ;19
PREFORMED PREFORMED DISCS TRANSISTORS METAL CAN LONG LEAD DISCS DIPPED MYLARS

| RESISTORS TRANSISTORS
100 for $1.98 130 for ;) |100 for 100 for 60 for $1.98
. 200 for $1.98 $1.98 100 for $1.98
e Oty Y e DUnE: |We kot burrel 0 1y wnd | gy mirs shelf mventors $1.98 vocsted. fnciures 705, TO-1, TO $1.98 Finesc rapacitors | madé.
e finest resistor made. |1 " Uiy (o & e ) "t 3 an.. shiny fimsh  [magine faeto-
Mo I 2 [T o e o0 bl e moed e o e T-92 | (T | D e wssorted 28T mum | Y e T | g i oareis
fu‘ﬁaes?‘ﬂé.(. New h‘é’?z‘soos' No. SE2608100% good | Mixed values too! 5E 2608 (2N ='s Cat.No SE 2604 Cat.No 5E 2603 Untested, | C3t-No SE 259! 100"0 xom Cat.No.SE 2597100 % good)
. » BARREL KIT 711 7 BARREL KIT 710
DINCAR & T408pIPS P ™ BARREL KIT 14 POWER TAB £y | ROMS-REGISTERS
5 PRECISION RESISTORS| TRANSISTORS
NEW. ucrom‘ "“ﬁif, 100 for TRANSISTORS // 200 for 40 for $ osl'
T e Thag aame 60 f 1.9
decldes  to " . $1.98  iested or $1.98 -3 — - 1.98 . inte
n ow bags into nteste ¢ . $1.9 Z Untested
Berrein "W TONT PR AR i AT 0 ek T T, SO e am nmarked. 14 | YER plesge 10320 e 5 1 0 nin ueicen,
5 i . ) d s, marked, al  focto
2’;’: ST ‘"Lu'r"“if.’i.u at ‘ury stock, Cat.No SE 2431,[''0  Cat.No. SE2429 1,, 2 watts.No SE2428 3:_’"5'::‘;“5 s, nulnrnu-'u..\’:;;'.':_:«,,5;‘;;;4
WhRkel pRiCES] AR BARREL KIT 7 BARREL KIT 75 7. | BARREL KIT 44 BARREL KIT 7 3 oy
LINEARS SUBMINIATURE %) VOLUME CONTROL SCRS, TRIACS, 4000 RECTIFIERS |1N4148/914
rdar by Cat. No. SE3LTY IF TRANSForMERs | 30 for rr . QUADRACS 100 for —@®~ |SWITCHING DIODES
and Type No. 75 for $1.98 | $1.98 "_ i 40 for $1.98 Untestea. | 100 for $1.98
20 for 1,98 " > N § - 1007 good 98 7 INTOO0  series. Masy in- |Imagime ramous  switching
M300H 30 for $1.98 I LM1810N 30 for 198 Amazink, includes 155kes, [Singles. duals, variety of . Raw factory | clude 27, 66, 1060, 200, [diodes at these prices’
Etm:ow 40 for 1.98 GLMW"’: 20 for 1.98 ose, antenna, who knows? | uiles styles. big anes — |stockl All the 10 amp types. | 400, 600 800 and 1000 |Cat.No. SE2418 Untested.
(m308V 20 for 1.98 %t:i,‘,;}n 30 for 1789 |Cat-No. SE2422100 % good Jamall ones. Cat.No. SE 2421 [Cat-No. SE2a19 Untested | volters, SE2317
19V 30 for 1. 30 for 1,98) [ : =
Stﬁim 30 for 1.98 &) LM""‘:":‘ 20 for 1,988 |BARREL MIT 42 BARREL KIT #1 Terms: Add postage Rated: net 30 SALl
Imasiv 30 for 1.98 0 L:Z:up}.o tor 1.08( [LINEAR OR AMPS SN7400 DIP IC'S. Phone : Wakefield, Mass. (617) 245-3829 O Send for FREE
) LM709H B8O for 1.88 eic DIPS 75 for 75 for $1.98 Retail: 16-18 Del Carmine St.. Wakefield. 5
LM1303N30 for 198 . vaMinl dipt N SPRING CATALOG
O M 130aN 30 for 1.98 10.6: n=DIP. s $1.98 | Marked 14 and/or with 16
8 Lm1310M 30 for 198 1i= : May 1nclude 709%, T41's,[pin dips, mayv include gates,
704, 560 series. 5565 in- | registers. fip fops, count: D
cludes, , SE2416 ers. SE2415 Unteat P.0.BOX 942E LYNNFIELD, MA. 01940
©Poly Paks Inc” Wakefield, Mass., U.S.A. 1977 MINIMUM ORDER — $6.00
MAY 1977 CIRCLE NO. 69 ON FREE INFORMATION CARD 109
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7+ CRYSTALS g~ | MICROPROCESSOR COMPONENTS e o0 amatrzes 1)

LOGIC ANALYZ
4 THESE FREQUENCIES ONLY — e Jeoaon cru $19.95 8228  System Controlier - Bus Dver $10.95 |85 snovat n Fe
E:"‘;’ gerisncl e e ree 8212 8 Bit Input Output 495 MC6B0CL 8 Bit MPU 3500 Troumesnom any
Cy2a 2 000 MHz HC31 U $5.95 8214 Prionity interrupt Control 1595 MC6820L  Penph Intertace Adapter  15.00 type of digital
CY3A 2000 MHz HC18 Ut 3405 8216  Bi-Duectional Bus Driver 6.95 MCB810AP1 128 x 8 Static RAM 6.00 system including
CY7A 5.000 MHz HC18,U 5485 8224 Clock Generator Driver 10.95 MC6830L7 1024 x 8 Bt ROM 18.00 Microcomputers
CY124 10.000 MHz HC18/U §495 CDP 1802 - with user manual 39.95 780 cPU 49.95 des 10 powes sungly
Cv1iA 1331818 MMz HC18U $495 oard, case and ma
Cviga 18.000 MHz HC18 U & 03 s ‘gfus  haws - PC Board, case d manual)
Cy224 20 000 MHz HCIBU $: 95 #0805 o 8008 26 . 3 o LA100 KIT $189.00
Cv308 32 000 MHz HC18 U 8§85 a 0 175
] ) . T RO - i df ] DIGITAL AUTO INSTRUMENT
XR-2206KB Kit $27.95 XR-2206KA Kit $17.95 p R t w SEVEN DIFFERENT INSTRUMENTS!
WAVEFORM TIMERS 19 He' 40 B 8 695 MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS
GENERATORS EXA R R-555CP 9 249 P2l 95 Pigase specity which one of the seven models you wan!
R 205 58 10 XR 3201 102+ Dyna L B ! when orderng - these do not all come i one umt
3 ). 3 23 it BIT 3 .
#R-22110 S670  XR-2240CP Bl B 1 93420 Lt 5 SPEEDOMETER
steseo pecooens e '  PHASE LOCKED LDOFS 024 [z AT T—RTRN | RISl 4 0-39 MPH
xR 1310CP 83 xR 1468 8 2210 PROMS B Cyc —=
XR 13106P 320 AR 1k R o 1156 bR I TS Yelinded e N TG OlL PRESSURE
XR 1800P 2 Ty 180 BS6iCP % o | 5 WATER TEMP - 80 P8I
XR 2567 299 x °q. . - uaRts - 4 100-250° F g OIL TEMP
CONN ECTO RS : RuM 5 ; e s T e ) laao:TsTSZRFv MONITOR
PRINTED CIRCUIT EDGE-CARD o3 B — T e £ 7 230 From 115 e
2518 : { 63 56 en Coliector B 28
156 Spacing-Tin-Doubie Read -Out 3 Rl Progiam 8331 6 Lot Bibolar 29 BR'G;'_T LVEE;LD‘?;’:’&HVA’NGE
Bifurcated Contacts — Fits 054 to 070 P.C. Cards Kif includes ase bracke! ang all CompONEs — comple
15/30 PINS (Soider Eyelet) $1.95 SPECIAL REQUESTED ITEMS Nothing else 16 buy' 12 Vall NEG GRD
18,36 PINS (Solder Eyelet) 52.49 | mcaosie 350 CD508 675 825115 L 695 BDIMENSIONS 41+ 4 x2 KIT: 549.95
: MCI0I6P (76416) 750 CDi515 650 5841 9368 3o | e — . !
22144 PINS (Solder Eyelet) $2.95 | wcuss 350 CD4520 270 MK50240 17750 MC1408L g |LAd 81000 o requred speed uansduce: ASSEMBLED: $59.95
50/100 (100 Spacing) PINS (Soider Eyelet) §6.95 { wciise 1950 MOM6S71 1750 13030 1995 LDIIOLDITY 2500 set
£04059 995 MOMg57: 1750 DSO026CH 375  AY-59100  1750ea
25 PIN-D SUBMINATURE £04070 95 MCMESTS 1750 TILa08 050 95190 1395 DIGITAL STOPWATCI;I -
. , ;
DB25P PLUG $3.25 e %040 Tas]

08255 SOCKET 54.95 eLecTronic ‘PENDULUM’ CLOCK

-— 1 Event — S0t & Tay
3/2 DIGIT DVM KIT @ Unique Electronic Swing’ Pendulum ) m‘ "
® Real Furniture Quality - Kit — $39.95
[ ] Hamncg:n:d Ufnmzh’an \:\iooiEC[;asDe | : Assembled — $49.95
B Large .7 Hours. and Minutes isplay Heavy Outy Carry Case $5.95
B Alarm Feature
d ® 12 01 24 Hour Mode Stop Watch Chip Only (7205)  §19.95
B Time Set Push Buttons
This 0-2 VDG 05 per cent digital voltmeter features the Matoroia 37 dugl( B Use Module For Easy Assembly
DVM chip set It has a 4 LED display and operates from a single - ® Special programed ROM in pendulum .nmebcln
power supply The unit 1s provided complete with an injection molded black | . 4 effect! “sTraoemats U=k o at
piastic case complete with Bezel An optional power supply 1S available or animated effect!
wiichfits into the same case as the 0-2v DVM aliowing {17 VAC aperation
y " : ' pu Dimensions - 10" x 10%2 x 3% DIGITAL ALARM CLOCK $16 95
A. D-2V DVM with Case $49.95 o 24-Hour Alaim =
o DOZ Buton [ =
B. 5V Power Supply $14.950 5 _ UNHMSHED. $59.95 7 M’@j?‘a P e
¥ UGN s o Large Red Led Display (.8 high}
~ VECTOR V WIR'NG  PENCIL ASSEMBLED — STAINED- $69.95 o St e
e A o e « Seconds Dispiay at touch of button
bbb onl v eads o g | ¢ P Pa o SPECIFY BLACK OR IVORY
Vectorhord cuons between e wrapbs 0o s ads of . }_,
et G bl T 8 50 EUGBOOEI§ - i é GUARTZ DIGITAL AUTO CLOCK
ontinum ucation Series S
REPLACEMENT WIRE — BOBBINS FOR WIRING PENCIL . : OR ELAPSED TiMER!
W36-3-A-Pkg 3 250 i 36 AWG GREEN 5240 BUGBOOK | &I - Basic concepts of TTL Logic — over 90 Elapsed Times: Hrs, Mins and Secs
W36 g.:ug 3 523 ft gg :arﬁ; gi? :g:g experiments $17.00/set 12 or 24 Hr Capacity
W36 kg 3 250 1t LEAR =
T CEND 3 A (il $2.40 BUGBOOK lla - Introduces UART — recommended S ire Resel=Star Rushouton
for RTTY enthusiast $5.00/book S ) AT G R
1/16 VECTOR BOARD BUGBOOK Il - Explores 8080 chip — introduces ot components nattng else
01 Hole Spating P-Patten Prce Mark 80 Microcomputer  $15.00/book T et L
ot iy aX 555 TIMER APPLICATIONS SOURCEBOOK WITH ey Dackup non-poi: orerator !
3 | ] EXPERIMENTS — over 100 design techmques $6.95/book ERS QNS i Kit: $29.95
12 6. 24 HOUR MODI Assembled: $39.95
oy o k ] CMOS-M-DESIGNERS PRIMER AND HANDBOOK —
2. a complete CMOS mstruction manual $6.00 CASE ONLY (incluces hardware. mounting bracket and bezel) $6.50
¥ 00 h
Corn trco SR g8 - g toguciory Otter i b books (worth $49 95 JE700 cLOCK
- SPECIAL - $42.95 The JE i low COS! ¢igslal Tiock oul
very nigh gual it The unit te:
»&  neatsinks |
CONTINENTAL SPECIALTIES s
P N e ’ MAN .‘\” Lk ontness cadou e
- S h il . M5 I
i - X ety PROTO BOARD 6 Other CS Proto Boards PRDTO CLIPS 12 0624 vou ‘
680. TS Bl s i $1.60 §15.95 B0 S WY § 1995 J1apin il 115 VAC $ 7 95
- — - (6" long X 4" wide) PB101 - 5.8" x45 29.95 1 16 PIN 475
HEXADECIMAL ENCODER 19-KEY PAD RELO2EY, Bl 39.95 1 24 PIN 850
0 PB103-9" x6 SR e A
« » . ’ DESIGN MATES
ABCDEF PB104 - 95 x 8 79.95 i
o DM1 - Circuit Designer 3
o Retutn Key PB203 - 9.75x 62 x 2%  75.00 5405
~ Opvora Key tPer) PR3 8 75622000 [ 9495 | DIGITAL CLOCK KIT — 3% INCH DIGITS
. Key e lporeleony) BaTas 4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95
Logic Monitor $84.95 Iom3 - RC Br}dge 6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED §79.95
for DIL HTL 111 or CMOS Devices )
$1 U 95 each 59 9% This ciock features big 3%z high digits for viewing in offices, auditoriums,
* ailype.  Fhoies "~ etc. Each digit s formed by 31 bright 0.2" LED’s. The clock operates from
k = = aT PROTO STRIPS e e 117 VAC. has either 12 or 24 hr operation. The § digit version is 27°
¢ o2 3 : b >
IR . Q1-588  fus sin 250 3% x 1% andthe 4digrtis 18" x 3% x 1%z Kits come compiete with
63 KEY KEYBOARD o SRS " i " L o - Qr-478 4‘7 ) e 10 00 all companents, case and transformer
maiged o i o < KRR - g;;;g g;; np ggg Specify 12 or 24 Hour When Ordering
i § :9 \65 c - "7 508 - QTIsB bus 200
1 « o ! 3 B - Q1185 180 5
. N T . 1125 120 3 803 e
_ owaecc oS00 g = | JEBO3 prose T
HDO165 16 LINE T0 FOUR 8IT PARALLEL KEYBOARD ENCODER 5795 .w i e a1-78 0 300 oG Proze 1 unt wich s o t o)
- BiGE- Rl Expenmentor 300§ 9.95 spens i 9 ,_,’ taa : —_—
JOYSTICK O i Erpemen 500 $100g] 7L 0T AL OHOS el T s 1 o D S
. s g 2 mas I uses ¢ MAN
These joysticks IE:‘"'E (G $5.00 Minimum Order — U.S. Funds Only Spec Sheels - 25¢ — Send 35¢ Stamp tor 19774 Catalog ‘ylea’(m?-vlw & h‘m[;ny ‘N:ne: 'MI:S( ‘a:fAm
potentometers. hat vary 1e- § cojigrnia Aesidents — Add 6% Sales Tax Oealer Oiscount Available — Request Pricing = M LLOW) 5 (PULSE) P The .
sistance proportional to the 0 €0 DBlect Tigh tregquEncy puses 10 45 MH. 3995 Pel‘ Kit
angle of the stick Sturdy metal ——————= G e s a1 MUS e i o
construction with plastics ames will 1ES) printed circuit board
campeonents only at the mova
ble joint Pertect for electronic TzLﬁSV 1A Supply
games and instrumentation E L ECTRON IC S ‘;‘w 20 [gu‘ ,lm [,n'mwelyv‘i :x yv u‘ A‘C“;;;:{ k"‘i‘:'
*5K Pots $6.95 1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 S ROl e T s

PHONE OROERS WELCOME — (415) 592-8097
*1 UUK POIS $7 95 All Advertised Prices Good Thru May

— $9.95 Per Kit

110 POPULAR ELECTRONICS
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SNIAGON 16 SNeassA 25 : HOBBY-WRAP TOOL-BW-630
SN740IN 16 SN7260N 2 SN7AISIN 1 00 I here 1S Only one
SN7402N 21 SN7470N 5 SN74155N 99 A  Battery Opesated {Size C)
S 15 S » o mem w i e
; 7 s
SN7A05N 2 SN747aN 32 SNZ416ON 125 E ] o Wraps 30 AWG Wure onto
SN7406N 0 SN7475N 30 SN74161N 99 Srandard DIP Sockets {.025 inchh
SNTA07N 23 SN7476N 32 SNTAI6IN 99 ames .
NTA0SN K NN 500 eneienl Kk $34 95 Complete with built-in tit and sleeve
SN7A09N 25 SNTBON 50 SNTAIBEN 110 ELECTRONICS .
SNT410N 18 82N 9 SN741BEN 125 Aenes 701 ncluded:
SN7aTIN 30 SN7483N 70 SN72167N 5 50
SN7412N 33 SN7485N z SNT4TTON 2 10 WIRE-WRAP KIT — WK'Z'W
SN7413N 5 SN7486M SN74172N 895 h o d o d
S 0 NN sm G o I ey can try and copy our ad, WRAP o« STRIP o« UNWRAP
SN7316N 35 SN7489N 4‘5) SNTAITAN 1 « Tool for 30 AWG Wire
SN7417N 35 SN7<90N 4 SN7A175N B l I
SN7420N 21 SN7491N 75 SN74176N 90 o Roll of 50 Ft White or Blue 30 AWG w”e
SN7421N 33 SN7292N 49 SN74177N 90 o . ' e S50pcs.each 1,2 3 &4 lengths —
SN7422N 49 SN7493N 49 SN74180N ) h 3 . [e-Stripper wire
SV 37 SNTAMN 79 SwateIN 249 I'hey can’t COpY our service. fwdarl o
SNTA25N 2 SN7495N 79 SNZIBN 95 4 E $1 1.95
SN7426N 2 SN7496N 8 SN74184N 195
SN7427N 3 SNZA9TN 100 SN7TBSN 220 —
SN7129N E SN71100N 100 SN74186N 15 00 WIRE WRAP TOOL WSU-30
SN7430N 2 SNT41078 39 SNTAIBIN 600 125" 6 i 190" dia <
SN7a3oN 3 SN742IN 39 SN74188N 395 I - & WRAP « STRIP « UNWRAP -$5.95
SN7437N 27 SN74122N 39 SNT4190N 119 pd 3 3 e T Y
SNTAMN 27 SNTAIN 50 SN7A19IN 25 il s DISCRETE LEDS A WIRE WRAP WIRE — 30 AWG
o T T T oy veow 4% 3 =l 25fmin$125 50f.5195 100 S295 1000H $15.00
SNZ34IN 89 SN74132N 109 SN74194N 125 200" dia 185" dia " 200" gia 085" dia SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black
SN7442N 59 SNT4I36N 95 SNISIN 75 22 Red 10551 X036 Red 1051 X536 Red st
SN7443N 7 SNZ4IN 115 SNT4196N 125 XC2 Green ss‘ xgzzzs troen :Z’ :gggé G $1 £R CR ER TOOL (CS-8
SN7444N 75 SN7I142N 300 SN741G7N 5 xC22 Yeiow 4181 XC526 alc i eliow -
SN7445N 75 SNT4143N 450 ;wmssm 175 xc22 Qrange 481 XC526 Orange 4 sv (Cssﬁ Ovan q¢ CUTT H IMP ( )
SN742EN 81 SN7414N 450 SNT4199N 175 SsL-22 BRI 481 C526  Ciear o Plier Nose (serrated-jaw)
2:;;4;:1 gg gzgjw:;z i sm»zm 55 SPECIAL * — XC556 Red 100/58 00 1000/360 00 — SPECIAL ' " o Seissors Aclion Cutting
1 SN742. 6 Bolt Cutters {4-40. 5-40. 6-32, 8-32
SN7490N 26 SN74148N 200 74251 179 | ¢
SN7451N 27 SNrisN 1o 2:;‘5';’2 600 v DISPLAY LEDS 10-32, 10-24}
SN7453N 7 SNZ4151N 79 SNT4285N 600 o Cnmp Stations (7mm Auto — 22-20 to
SNZASAN 20 SNZAISIN B9 Snrasn Ok S i TYPE LOCABLY . 12-)(% elect ) (
MANY OTHERS AVAILABLE ON REQUEST el o oy e N iom An0de-Reg ag o “Up-Front” Wire Cutting
20% Discount for 100 Combined 7400's MING G o 0 Common Anode ed o Scissors Action Stripping (No 22-20toNo_ 10}
MAN G i L704 Common Cathode 300 c S
AA nsulated {2w-20 to
4 ; MAN i e o Crnimp Stations ¥
E C " OS ! MAR od MAN 130 Ar 06 o 12-10 elect.)
g XE 185 i 6 MAN yellow e g Common A 600 150 Actual Size - 8'a" length $8 . 50
i 5 M 300
25 w2 190 iCaoN ot ! W s o Somemon A
] D0 150 iC7IN g MAN o mor 00 1 i Caitg
B By b : 2 : P | Electrical Tape
2 07 2 1CA0N 0 S e e 0 | i i ermace ectrical Tap
£ S ) 1 MN e ornae | D A o0 o W (wide)XB6T {long) e Aliweather » Notimpont
5 D051 2 9 €1 §ACTORY $1.25 per roll — $9.95 per 10 roll package
o ® : S ATARI GAME BOARDS |NEW AY-3-8500- 1 TV GAME CHIP P
e 3] BOARD A L8 - 500
139 004066 1S 160 Ove: 60 ol 1 95 ea. |« serctae o The ded 16 pe ZENERS — DIODES — RECTIFIERS
a y
128 (D089 4 C161 M ONLY 500 E peec and ba powesed  Moim m | THRE  vOLTS W TYPE VOIS W PRICE
25 CA( 45 1016 0 o6 Cops Cryslals, Swic AvAL o Aul 5 o N6 33 400mm 00 1N300S a0 PV 1 AMP 10100
150 CD4081 <5 1 25 « Realsm sand: 1o plete syste 51 A00m 1100 INJODB  BOD PRIV 1 AMP 10100
25 cos511 250 60 DELUXE BOARD 8 5§9.95 5{"‘;- - 6 Games 100 1100 INGDT 1000 PIV 1 AMP 101 00
6 04518 i€ 275 ver 100 tuch e OnLY 500 ; al 400m 4100 1N3600 200 6i1 00
165 MC11566 aC 275 g 105 Kes stors e $24 . 95 :00m 1100 1N4TSB 75 10m 15100
290 16008 3 MC3044 150 5 Crysials Sw 400m 8100 IN4154 101 12100
65 ACO2N 55 MELioty 36 2001 1100 184305 25 20100
- W PROFILE (TIN) SOCKETS & 28 1NaTH e 2
% LINEAR ] "‘ 500 8 1Ni735 28
35 LM141aN 175 N o m I w
5 i 4 5 g
3 M1 65 L “ 2 500m g NATIE € Iw 28
75 LMIZON 115 LM1396N 95 5 4 pn + ¢ ' 2 500m 2 I gs
100 LM373N 325 LMISS6Y 185 o o . ; 156 25 40m G100 Nr 12 » 2
95 LM377N 400 IM2111N 1.95 Ni58 150 61 INdT4: 15 I:n 2
35 LM38ON 39 LM2SOIN 295 SOLDERTAIL STANOARD (TIN) N4B5A 180 *cmp g 00 mu v :m :gﬂo
1 13801 1 LM3065N a 3 & ) N400 PIV 1 AM| 121 1184 1 54
1 gg mszvN 1 gg LW 3900N 55 16 30 ‘ M pr 1N4002 100 PV 1 AMP 12100 N85 150 PIv 35 AMP 50
110 LM382N 179 LM3805N & 18 E i A0 p $ 1 1NS003 200 PIV 1 AMP 12100 1INI1BE 200 PIV 35 AMP 80
99 NESOTK 800 LM3g0g 125 24 on 49 3 INIOD4 SO0 PIV 1 AMP 12100 INTI8E 00 PIV 35 AMP 00
s NESTOA 800 CMSSSEN| 1 85 SDLDEHTAIL STANDARO (GOLO
9o owen  gw owose oo B L SCR AND FW BRIDGE RECTIFIERS
% NES6I 600 LM7SSN 90 B “ m : s - 154 @ 00V ™
150 NES40L 600  LM753BN 125 B ; 5 i 154 @ 200V SCR =
N Ry I ?&375;50 i 18 5 E 2238 t 64 @ 200V 508 50
R T N Wh | Bl | B WIRE WRAP SOCKETS (nom) LEvEL »3 MDA 980-1 v W BRIDGE REC %
LM320K-12 135 NES618 5.00 7;2%2“ gg § 38 1 “ 5 MDA 980- 0% FW BRIOGE REC 95
EM320K-15 135 NES62B 500 N pmn ¢ 7 L i .
WE0TS 1S NS 125 Toledch < n 2 ¢ ‘ p wes TRANSISTORS v 40
IM30T62 175 NESE5N 75 191 ol ) PSADE 58 - 3 ki
LM320T8 175 NESGECN 125 75492CN 89 ik 1 0p dRer 15100 st
LM320T-12 175 NES67H 95 79484CN 8g A i TOGGLE SWITCH 22210 0 o, o i
LM320T15 175 NESeTY 150 RCA LINEAR 'ﬁ:_PIashc Push BU"QH Switch MINATURE Mool | M o 13
(M320T-18 175 L M703CN 45 CA3013 215 3 ' 18 AWG Soltd Wire - 5 Long /,x el 5 :‘« §: o Lz
LM3207-24 175 LM709H 29 0 %3: l * .50 (wide) X .60 (high) ¥s-27 Thread ; JMT-221 DI'DT  on/ott/on $1.95 N2t $10 N o0 A ino
LM32ZIK5 995 LI709N 29 CA3035 2 * 8 AMP @ 14 Voit - 1 AMP @ 110 Voit . 20060 ¢ i Y N 15100
M32eN 140 IM710N ty CAI 35 o 10.Up JMT-223 DPDT on/noneson 8175w an s . s W o
LM33aN 1.70 LM7UIN 39 g:gg;g ‘332 \ I-188-1  Push On-Push Ot 59 49 JMT-121 SPDT on/oft on $1.50 g H 3295 st NS126 iw'
LM34OK5 195 LM723H 55 J-188:2 Nomally Open ] . / e S 8 58 NG 3 0
LM340K-5 195 LM723H 55 CA3080 3.25 ‘I J-188-3  Normaily Closed 9 49 JMT-123 SPOT  on/none/on $1.25 ME305 100 e o ke
LM340K-8 105 Lm;w. 100 Eggg? gg wims s < I &8
LM340K-12 195 (73N 100 2 = 0 g ®
Dot e Mok s oam 200 PN CLIPLITE 8/81.49 DIP SWITCHES N 5 e o e
LM340K-18 105 IM741CN 35 CA3083 180 =y : SPST Side Acton 0’51 00
LM340K-24 195 LM77 N 39 CA3086 85 (" . LEO MOUNTING SYSTEM i d w $175 ea
MIOT5 175 LM 79 CAJ089 13 use with XC556 LEDS s with 1 $195 ea CAPACITOR g vour ceramic CORNER
pusings B mym gg el : 299 s M o Red Green e yriiow v 1t w $225 ea DISC CAPACITORS
oy bl fonm I cana 21 9 e e 0 00
opt 04 03 1 ;
R I 50 PCS. RES!STOR ASSORTMENTS $1 75 PER ASST. o mE RS R B omn o
ng:gi‘zg : ;g tx:ggg: 1 ;g gg;gg 75 1 IHM 15 OHM M 22 OHM <7 pt 05 04 03 U!%F 05 04 035
LM350N 100 LM1307N g RC3194 595 ASST. 1 5¢€a <M 3 OHM HM &7 OHM 56 OHM 1/4 WATT 8% 50 PCS ;gg n: g; g; gg g;;;:; g: gg gj
LM351CN 65 LMI31ON 295 RC4195 325 HM HM 100 OHM it HM 170 zl %o 035 1 A‘ 12 09 075
?9 LSOO T T L ,4,_513.3 1,05 ASST. 2 Sea 180 OHM 20 OnM OHM 430 OHM OHM 176 WATT 5% 50 PCS 100 VOLT MYLAR FILM CAPACITORS
1502 74 15 470 ORRY 560 DHM HM M AN 001mi \g \‘g g; %Zm: 2:‘1 ‘\7 (‘)g
3 9 ASST. 3 5 ) 1 4 2 0022 1 m
501 : 5 * 3: ‘uv ]a: " 1/ WATT %50 pes 003 7mt 210 07 Imt 7 B 0
0: ‘ g aim 2o 0 07 Zemt 327w
3L g 1 5 ASST. 4 580 3 10K 12 15K 8 174 WATT 5% 50 PCS +20% DIPPED TANTALUMS (SOLID) CAPACITORS
LS 9 2 i " % 135V 28 23 17 1.5/35V 30 26 21
Tt b ’jwli’ "9' ASST. 5 5ea BN K 3 100 \ 174 WATT 5%, 50 PCS. 2‘155‘5"‘/‘ 223 222 :77 517/22;‘// ;‘ 2277 222
4 3
o | a ! K 30n 3335 28 23 17 4725V 32 28 23
31576 Al 319 ASST. 6 Sea i 170, 3 820 174 WATT 5% 50PCS 473V 8 23 AT B8RV B 3 25
NS 4 i i o] . o I 83V 28 23 7 m 2V 0 3% 29
" 721 9 5 . : 10,35V 28 17 25V 3 50 40
: R Asr o ASST. 7 Sea 77M Iom M 178 WATT 50 50PCS TORE ALUMINuM ey e
S 9
s AL : : ASST. 8R Includes Resistor Assortments 1-7 350 pcs ) $10. 95 ea. e e gl L -
9 7 3 - E
A 451 L ° | $5.00 Minimum Order — U.S. Funds Only Spec Sheels - 25¢ — Send 35¢ Stamp for 1977A Catalog 1050V 16 14 1 4750V 16 14 1
: ! 7 Calitornia Residents — Add 6% Sales Tax Dealer Discount Availabie — Ru]uesl Pricing d3sov 15 13 10 LOjeR pis] 3 0
74 K 4L518 o 4725Y 16 14 12 10725 16 1 1
o2y 15 1310 tosey 16 14
CLOCK CHIPS WY 1§ 14 12 w15 3 10
MM5309 6 Digi. BCO Oulputs fesel PN 599 225 17 5 12 ioesv 15 13 0
MM5311 6 Digit BCO Qutputs 12 ot 24 Hol 195 — 18 ted B B K
MMS5312 3 Dgrl BCD Outputs 1 PPS Output 495 $7:75y 19 17 15 10118V 14 12
MMS315 6 Digi 12 01 24 Hour 50 o1 60 Hz 195 sl mas 8 sy s e
MMS5516 4 Digit_ Alan 1 PPS Outbut 595 100/25v 2 20 18 10/50v 16 N
MM5318  Video Clock Chip For Use With (MMBB.1 $995, 395 E L E C T R o N I C S 005V 35 30 28 4750V a2
STi0oy__ 50w ST;CA ’:’:N‘EBSO’*“’:’S s 2u w Wm0 1T
2205 45 41 38 1002V 2
7400  Pin out & Duscriotion of 5400/7400 1S $2 95 1021-A HOWARD AVE , SAN CARLOS. CA. 94070 G02y W 29 2 10050V 3w
CMOS F1n ot & Des btion of 4000 Sures 1CS 5295 PHONE ORDERS WELCOME — (415) 532-8097 100016V 55 50 45 22016V 23 1
ear Pin ou nai Descr )
TR A LI GDB 00 Ealehi5 All Advertised Prices Good Thru May 20078V 70 62 55 a0 31 28
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BASF TAPE: We carry only BASF so our prices
are the lowest! All tapes new and GUARANTEED.
Enclose this ad with any order and we'll pay
RADIO & TV Tubes—36 cents each Send for free shipplng (USA 0n|y). INTERGALACTIC

Catalog. Cornell. 4213 University. San Diego. Calif. 92105 L .
TUBES receiving. faclory boxed. low prices. free price list ENTERPR|SES' 1043 KIFIS, Troy, MIChlgan

Transleteroric. Inc.. 1365 39th Sireet. Brooklyn. N.Y 48084,

11218A. Telephone 212-633-2800 BLANK TAPE BONANZA. TDK: 10 SA-C90 $30.85. 10 SA-
TUBES: "Oldies’’. Latest. Supplies. components. sche- CB60 $2185 MAXELL 12 UDC-90 $3531. 10 UD35-90
matics Catalog Free (stamp apprec:ated) Steinmetz. 7519- $49.99. 12 UDXL-C90 (I or 1) $41 43, All prices mclude

TUBES

=—=ABOUT YOUR==
SUBSCRIPTION

Your subscription to PopruLaR
ELECTRONICS is maintained on one of
the world’s most modern, efficient
computer systems, and if you're like
99% of our subscribers, you'll never

PE Maplewood. Hammond. Ind 46324 shipping. (PA add 6% sales tax). Give us a try' Tape World have any reason to complain about
RECEIVING TUBES National Brands. Up 10 80% discount.  nternatonal. 220 Spring St Butier. PA 16001 your subscription service.

National Audio 2500 Channing Road. Cleveland. Ohio We have fouhnd that when com-
44118

plaints do arise, the majority of them
occur because people have written
their names or addresses differently
at different times. For example, if
your subscription were listed under
*William Jones, Cedar Lane, Mid-
dletown, Arizona,”" and you were to
renew it as ‘“Bill Jones, Cedar Lane,
Middletown, Arizona,’” our computer
would think that two separate sub-
scriptions were involved, and it
would start sending you two copies
of PopuLar ELECTRONICS each month.
Other examples of combinations of
names that would confuse the com-
puter would include: John Henry
Smith and Henry Smith; and Mrs.
Joseph Jones and Mary Jones. Minor
differences in addresses can also
lead to difficulties. For exampie, to
the computer, 100 Second St. is not
the same as 100 2nd St.

So, please, when you write us
about your subscription, be sure to
enclose the mailing label from the
cover of the magazine—or else copy
your name and address exactly as
they appear on the mailing label.
This will greatly reduce any chance
of error, and we will be able to ser-
vice your request much more
quickly.

DO-IT-YOURSELF
TAPE AND RECORDERS

MODULAR TELEPHONES now available Sets and com-
RENT 4-Track open reel tapes—free brochure Stereo- ponents. compatibie with Western Electric concept Cata-
Parti. P.O. Box 7. Fulton. CA 95401 log 50 cents. Box 1147W, San Diego. California 92112,
WE WILL BEAT any price sheet in America. Fealuring NEGATIVE 1on generator. Construction ptans $7.50 Cz;m-

TDK. MAXELL. and others, Tape Worid International. 220 plete kit $165.00. Golden Enterprises. Box 1282PE Glen-
Spring St.. Butler, PA 16001 dale. Arizona 85311

1.55  13GF7

70% OFF LIST! BAR GAl N 70% OFF LIST!
1AD2 .67 6ARS .92
3 d 6 1.92 13210
1.88
9.00
OF

2.16

w
=23
o

HIGHEST QUALITY

TUBES

BUY BRAND NEW MANUFACTURER'S
BOXED TUBES (Raytheon, Dumont, IEC
Mullard, etc.) AT 70% OFF LIST!

HERE IS A BIGGER & BETTER LIST THAN
WE EVER OFFERED BEFORE...AND

REMEMBER...
70% OFF LIST!

ALL TUBES BRAND NEW
MANU. BOXED
70% OFF

MINIMUM ORDER $10.00
MONEY BACK GUARANTEE

Terms: Minimum order $10.00. Include postage.
Either full payment wiQh order or 30% deposit,
balance €.0.0. F.0.8. Levittown, N.Y.

Popular Electronics

Hundreds of references to
subjects, products, and
technical tips that you know
are in the magazine but can
never find when you want
them — all arranged for
fast, easy reference.

Prepared in cooperation
with the magazine editors,
each of these handy indexes
covers a full vear of 12 is-
sues and is an indispensable
companion to your maga-
zine collection.

WD A NP D PN I W= RE L OO WO = WNANOD LN NNWERNWNNNI— O WD T —
RO WL OB EE =~ O~ = NOANLdNBRRWER DO~ NWHONDOW

nmMXmoZH

—
Y
o

e s e e s e B e e B D RO Bt G N NI RO RO B R RS e R e e D e it D 1 it Bt G0 RO R LD R L RO
o R 00 00 L0 D I LN B s e md B 0 ) O DD e bt 1 D LD s i B it G L D LD B B PO PO B B G G bt e e
003 T L P G0 LD 3 4 LD LD et ~d 1t d I D DD NI = 1= 00 ~d W RN 1~ OO N LW LW OO I R WD D A W W

1976 Edition
each plus 25 cents

5 O per copy for postage

1 and handling (50

cents for foreign or-
ders).

Back index editions also still available
61668 from 1972 onwards. When ordering, men-
; bIe tion magazine title and specify volume

WRITE FOR FREE vears desired. Please be sure to include
VALUE PACKED CATALOG y : correct postage — avoid having your

order returned.

POPULAR ELECTRONICS INDEX
Box 2228, Falls Church, Va., 22042

\aw\aoﬂso—'uwommw@hbwu\w\aa@uwwz
NEBNONAIPWRP =R I WRPRNNARODNR NN

e N R R N N D 00 G0 3 L1 R G 1 R 0 N G RS 0
N O AN WD I N o i O] &I LD W O~ P O 00PN I (W W N
R — O BN =R POOOWNESI~NNO == W a NWAHhN OO

6
67
59
67
04
67
02
64
67
32
95
65
43
65
79
74
06
85
79
.62
61
.39
.16
.30
67
49
16
64
52
52
58
15
98
60
91
61
15
71
71
98
25
43
76
26
77
10
.60
85
31
.38
.10
.70
61
87
82
86
31
39
53
40
10
28
37
3l
91
43
49
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A
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EDLIE ELECTRONICS, INC.  2700-NP HEMPSTEAD TPKE., LEVITTOWN, N. Y. 11756

112 CIRCLE NO. 20 ON FREE INFORMATION GARD POPULAR ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

P.0.BOX 28810 - D
DALLAS, TEXAS 75228

S.D. SALES CO.

THE HOTTEST SELLING KIT WE EVER PRODUCED!
You requested it! Our first D.C. operated clock kit. Professionally
engineered from scratch. Not a makeshift kluge as sold by others.
Features:

JUMBO LED CAR CLOCK

$16.95

A. BowmarJumbo —.5 inch LED array. C\,OCK-(
KIT B. MOSTEK — 50250 — Super Clock Chip. T\SF\ED(:P\NNO
C. On board precision crystal time base. 0 000 SP‘ON\EP\S G
D. 12or 24 Hr. Real Time Format. ) X C\)STE WRON®
Aiarm Option — $1.50 E. Perfect for cars, boats, vans, etc. K B
AC XFMR - $1.50  F_ P.C. Board and all parts (less case) included.
T oL TS e T e S rell it I'I_ZOZA 2K EPROM UP YOUR COMPUTER!
We tell i ike it 15. We could have said 21L02-1 1K LOW POWER 500 NS
tt fact
LU OB EUA0S eI e S e S STATIC RAM Time is of the essence!
Z2-80 CPU 49.95 new computer gear that contained And so is power. Not only are our
825129 1K PROM 2.50 a quantity of 1702 A's in sockets. We RAM's faster than a speeding bullet
carefully removed the parts, verified but they are now very Iow power.
(t)r;eir auah!ityk. a?d are Io”[:_e_vin;_:J them We are pleased to offer prime new
one hec of a . irs o , f
60 HZ CRYSTAL T'ME BASE first served. Satisfact?oan guara:te’e?de! f{lALr\gzs 1A|||o(;~wspo;voed a{‘od ;UTD;SVET(?E:
S.D. SALES EXCLUSIVE! \%) U.V. Eraseable. $6.95 ea. 4/$25 your power supply farther and at the
Sﬁ_).g same time keep the wait lignt off.
8 for $12.95

KIT FEATURES:

A. B0HZ output with accuracy comp irable to a digital AN S
.D. LUSI
watch. $12.95 N X
_ , _ , . MOS 6 DIGIT UP—DOWN COUNTER $12.95
B. Directly interfaces with all MOS Clock Chips. 20 :’IN DIP. Everything you ever wanted in a counter chip.
g eatures: Direct LED segment drive, single power suppl 12
C. Super low power consumption (1.5 ma typ.) VDC 1VYPE.), six decades up/down, pre-loadable couyngev,
D. Uses latest MOS 17 stage divider IC. separa(g pre-loadabie compare register with compare out-
L B} . put, BCD and seven segment outputs, internal scan oscilla-
E. Eliminates forever the problem of AC line glitches. tor, CMOS compatible, leading zero blanking. 1MHZ. count
f . imi ity!
F. Perfect for cars, boats, campers, or even for portable MUt frequency. Very limited quantity! WITH DATA SHEET
clocks at ham filed days. 2/$10.00 7400-19c 7411729 7451-19c 7490 -65¢ 74153—75¢
R . .. 4 2 453— 1.
G. Small size; can be used in existing enclosures. ;252—19c ¢ ;2}6—692 74?3—%32 72523%35c ;2}2‘}_17%2
Kit includes Crystal, Divider 1C, PC Board, Plus all necessary ;28?0%;4% ;dgoflgc 7474;;7—35;9 ;493~(7‘>gc ;4161—19153
X —19c¢ 430—19c 74LS574-59c 7495—75¢ al164-1.
parts and specs. At last count - over 20,000 sold! 74L04-29c 7432—34c 7475-69c 7496—89C 74165-1.10
- - G 74504—44c 7437—39c 7476—35c  74121-38Cc 74174—95c
1000 MFD Slide Switch 74L504-49c 7438--39c 7480--49c  74123-65c 74181-2.50
Filter C Assortment A 7406—29c  7440—19c 7483—95C 74132-1.70 74191-1.25
Rated 35 v?/g/soc Our best seller. fx 7408—19c  7447--85c 7485—95c 745138-1.95 74192-1.25
BEELs Includes  mini 7410—19c  7448-85c 7486 -45¢c 74141-75¢ 74193-1.00
Wﬁgghpc |es;élse O ). GErE RESISTOR TTL INTEGRATED CIRCUITS 74195—69c¢
: dard sizes; single
Vaie for napby. | @nd muitipos . | ASSORTMENT DISC CAP
i tion nits. A a o o
Lsts.tgosnlwlaée at e il tirst | PC leads. A good P.C. LEAD p%ssqgaETENsz
fr%m fréncn?:e' name brand, Try mix of wvalues. DIODES HEAVY DU_TY least 10 different
type electronic one package and 200/$2. IN4148/1N914 Fuli Wave Bridge values. Includes
parts stores.s.D. | YOull  (eorder 100/$2.00 25 AMP ~ 50PIV | (001, .01, .05,
5 Lt more! cia 1N4002-1A. 1.25 plus otner stan-
Special 4/81. 12/$1.00 L'n_'o=l 100 PIV 40/$1. $ dard vatue.
60/$1.00
TRANSISTOR SPECIALS ,-/;)
EN2222 NPN 8 for $1.00 . -
EN2907 PNP 8 for $1.00 o S SSK MIN| TORGLE SWITCH iy o\
or gl by Litronix. With plastic mtg. ’ s -
2N3904 NPN 8 for $1.00 4 m%unt or P.C. mount.’ a7nge H1 -
2N4400 NPN 10 for $1.00 clips which are very scarce. 3f s c ﬁ_}--_‘j,.-—\’
2N4402PNP 8 for $1.00 4 for $1.00 or$2.  AE.

o SIX DIGIT LED ALARM CLOCK KIT

We made a fantastic kit even better. Redesigned to take advantage of the latest advances in I.C. Clock technology. Features:
Litronix Dual 12 inch displays, Mostek 50250 super clock chip, Single 1.C. segment driver, SCR ditit drivers. Greatly simpht-
ied construction. More reliable and easier to build. Kit includes all necessary parts &except case). P.C.B. or XFMR optional.
ALL NEW DESIGN! P.C. Board ¢ AC XFM $1.50 KIT - $9.95

COMPUTER POWER SUPPLY

Motorola SCR A very fortunate purchase. One of the best industrial quaiity REG-

gNC4443. 8 AMP 400 PIV. $15 95 ULATED supplies we have seen. High performance, small size.
-C. Leads 3/81. - Input is 120 VAC 60 HZ. Has the following regulated outputs:
—5VDC@800MA; —15VDC @ 1.25 AMP; —-25VDC @ 180 MA.
FAIRCHILD - TBA 641 Sold at a fraction of original cost. Do yourself a favor and order
4W. Audio power Amp. Just NOW. We expect a quick seilout.
out! In special heat sink
DIP. One super audio IC. NEXT MONTH:
$1.50 with data S.D. will have music for your ears. Watch our ads.
.4 FlerJD 3ggm'hr:gnne%da(:gtode. For your Imsai or Altair 8080 Computer:
High effeciency. Has FND- Z—-80 CPU Kit — $149. 4K Low Power Ram Kit — $89.95
70 PIN OUT. 59¢

OUR CATALOG Special Thanks to:

is chocked full of rare parts

bargains, deals, RAM or CPU

kits, plus much more. Yours
FREE!

PRICES SHOWN SUBJECT
TO CHANGE WITHOUT

Terms: Money back guarantee.
No COD. Texas residents add
5% sales tax. Add 5% of order
for postage & handling. Or-

ders under $10. add 75c.
Foreign orders: US funds
only!

NOTICE.

Call your Bankamericard or
Master Charge order in on our
continental United  States

Dennis, Fred, Abe, Bill, Sam,
Hal, Tom, Alex, John, Ely,
and Larry

toll free Watts:

1-800-527-3460

Texas Residents Call Toliect:

214/271-0022

S.D. SALES CO.
P. 0. BOX 28810
Dallas, Texas 75228

ORDERS OVER $15.00 — CHOOSE $1.00 FREE MERCHANDISE
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INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING at home all
makes including iransistor Experimental kil-—trouble-
shooung. Accredited NHSC. Free Booklet NILES BRYANT
SCHOOL 3631 Stockton. Dept. A, Sacramento. Cahf
95820

SELF-STUDY CB RADIO REPAIR COURSE THERE'S
MONEY TO BE MADE REPAIRING CB RADIOS This easy
to-learn course can prepare you for a career in electronics
enabling you lo earn as much as $16.00 an hour 1n your
spare ime For more mformation write CB RADIO REPAIR
COURSE. Dept. PE057. 531 N Ann Arbor. Oklahoma City
Okla 73127

LEARN WHILE ASLEEP' HYPNOTIZE' Astonishing details
strange catalog free' Autosuggestion. Box 21-Z0 Olympia
Wwashingion 98507

UNIVERSITY DEGREES BY MAIL, Bachelors,
Masters, Ph.D's ... Free revealing details. Coun-
seling, Box 317-PES, Tustin, California 92680

AUTO BURGLAR
ALARM KIT

720R 24-HOUR OPERATION
12 VOLT AC or DC POWERED

INTENSIVE 5 week course for Broadcast Engineers FCC
First wiass license. Student rooms at the school Radio
Engineering inc.. 81 N Pieapple Ave . Sarasota. FL 33577
and 2402 Tidewater Trail. Fredericksburg. VA 22401

PRACTICAL Electronic Training. FCC license. Free home
study catalog Genn Tech . 5540 Hollywood Blvd.. Los
Angeles CA 90028 Or. Ra-Tel Electronics. P.O Box 167
P Toronto, Ont.. Canada US Inguines

LEARN BASIC Digital
pondence Course includes text and demonsiration mod-
ules. Educational Technologies. Box 224. Reynoidsburg
Ohio 43068
CB'ERS-—Be a "Ham
$4.00. Amerncan Radio
Texas 75040

HIGHLY EFFECTIVE Degree Program in Electronics En;
qgineering Advance rapidly' Our 31st Year Free literature
Cook's Instilule. Box 20345. Jackson Miss 39209.

We |l teach you! Life Membership
Council. Box 1171-K. Garland,

BURGLAR/FIRE EXPERTS NEEDED for cars. homes
dustry Learn high profit systems installanon at home spare
ume Simple. quick. complete Free information by mail No
salesrnen Secunity Systems Managemeni School (home
studvy. Dept 7373-057. Litle Fails NJ 07424

in-

MODEL
2001

KIT #ALR-1 3 SIX LARGE
4
WL
r()> K o
N\ L]
#ALR-1WT S JE
o3
WIRED & :
TESTED asseva
win l 0
$19.95 €0 FOR 1)\ Or LOESS oy £ s
X o IO Ot $ 8 10n fa
AN (ASYYODASSENG!L( ANDEASY TO INSTALL <> “‘"’WISE Ea MORE $3r. Asze,
ALARM PROVIDIN MANY FEATURES NO Mbied
NORMALLY FOUND KEYLESS ALARM nAS ‘!p Z1loz o"‘f, €4 May g0 Unina
n'ovzusuon "rou POS. & GROUNDING ‘{5, PRIME - 450NS ¢ 3 Kits o o,;"g Wity
Sw HES OR SENSORS WiLL PULSE HOR (s} e
RELAY AT 1HZ RATE OR DRLIVS SIREN. KI: OV [EOWER c“"“} OP AMPS =
PROVIDES PROGRAMMABLE TIME DELAYS 1.24 s1es O 1/81.00
FOR EXIT. ENTRY & ALARM PERIQD UNIT 25-99 1.75% ,O DloDES
MOUNTS UNDER DASH - REMOTE SWITCH 100-199 180 ) 301 705 IN 4002 1A 100PIV  12/$100
CAN BE MOUNTED WHERE DESIRED CMOS 200-499 1,45 709 DIP IN 4005 1A.600PIV  11/$1.00
RELIABILITY RESISTS FALSE ALARMS & i 709 T0 S IN 4007 1A, 1000 PIV  10/$1.00
PROVIDES FOR ULTAA DEPENDABLE ALARM Over 500 - 741 DIP cens e 46100
DO NOT BE FOOLED BY LOW PRICES! THIS IS A 241 M.DIP RECHIFERRZSARI00 R RSl
voaﬁguérvoiouvzgvgwvanSALL ;ARYS PROM 741 105 ING14 SIL. SIGNAL 20/$1 00
IN HN TAIL AWIN ND (N
STAUCTIONS ‘O AVAILABLE WIRED AND 1702 E Prom $8.96 747 105 ‘Sf‘?;s Sll}ﬂ%)GNAL Z%::gg
TESTED 5203 E Prom $8.95 A
JUMBO DIGIT CLOCK KIT JUMBO DIGIT  §995ea. | DISCRETER DIGITAL JPC TRIM
A complete Kit (less Cabineti] ~CONVERSION KIT LED's CLOCK IC's POTS
featuring. six .5 digits, MM5314 IC § Convert small digit LED clock 1off | .o e BMms312 s 496425k 6:51.00
12/24 Hr. time, 50/60 HZ., Plug- |ar%e.5”d|sp|avs, itincludes 6 - 5 j MM5314 395047 65100
Transformer, Line Cord, Switches, JLED’s, Multipiex PC Board & easy ﬁ MM5375 A8 336§ SPECTROL
and all Parts. lideal Fit in Cabinet |1} | hook up info. c17001 7350 10K 10TURN
Kit #5314-5 . .1995 2/.38 Kit # JD-1CC For common Cathodefl 10 FOR s1 00 CT-7002  13.95 asc
WITH PC Boards 2a HKit 4 1 for common Angde §100 FOR $9 50 wssss 250§ 4/33.00
gy PLEXIGLAS HZ. | VARIABLE REGULATED
%" CABINETS [ s rmcsase dlawp

ead

Great for Clocks
orany LED Digital
project. Clear-Red
Chassis serves as
Bezel toincrease
contrast ot digital
displays.

AN

~J” CABINET |

3“H.6% "W5%"D

CABINET Il .
il Black, White or
2%"H.5"W.A"D Clear Cover

NEW S| TECHNOLOGY

FREQUENCY COUNTER Ki

POWER SUPPLY KIT

» VARIABLE FROM 4 10 14V

» SHORT CIRCUIT PROOF

« 723 IC REGULATOR

« 2N3055 PASS TRANSISTOR

Will enable .
Digital Clock Kits
or Clock-Calendar
Kits to operate

trom 12¥ DC',d o CURRENT LIMITING AT 1 Amp
1'x2'PCBOAIC. | «iT IS COMPLETE INCLUDING
power Re: 5- DRILLED & SOLDER PLATED
(2.5MA TYP) FIBERGLASS PC BOARD AND
Easy 3 wireNOOKUD |} ALL PARTS (Less TRANS.
Accuracy: . 2PPMY FORMER) KiT#PS-01 3895
1 (Ad]uslab‘e) TRANSFORMER 24V CT will
8- $A06 | Provde 300MA at 12Vand
omptete Kit 4 o t Ampat5v with #PS-01 $3.50
ir & Ca) $9.95) REDOR GREY PLEXIGLAS

3'x6"x1/8"

8 I_ARG "
SET QOF 6 FND-359 FOR DIGITAL BEZELS
E .4 RED lED DIGITS WITH MULTIPLEX PC ¢ '
* ONLY 81iC's! o XTA BOAAL 6.95 95 ea. 4/
A truly “State of the Anr sonME BASE Fawrchild Super Digit
:TTmponon:s throughout. ounter using quality FND.359 25 AMP BRIDGE
INGL ; ; .
TOP QUAUL?TE\?'F?BEET;(';LLED INSTRUCTIONS, xTar, il ;4.0 M, SEey:
BOARD, IC'S WITH soon eos , DOUBLE SIDED p¢ f %63 ton- cotn 3/$5.00
POWER SUPPLY AND C’ZEJ.i‘“D ALL PARTS LESS e L 00T
‘
$OMHZCOUNTER KiT Bl iee popular FD-70.
toven dceutatee awe oso s ang e shso [ Buon R T
350 MHZ PRESCALER KT #PS-02 g9 95 100/$79.00 4 TIE WRAP  100/$175
850 MHZ PRESCALER KiT APSL-350 2395 MOLEX
CABNET C T hanbwaney  pesvero smas | st g | eseee
BINET AB 1) . '
PRESCALE:IIILL HOUSE #FC.50, #ps oy, AND$A19'95 Form Inexpensive 3 smsmsm
DELIVERIES T 1 ® 28 2% 23
O START IN MAY, 1977 0%:;;?;11}2050048450 N %; SE 35§
28
ORDER B PHO OR A Orde de Add 00 and G 40 75 70 65
OD ORDER

©PTOELECTRONICS, INC.

master charge

*! b

WE PAY ALL SHIPPING IN CONTINENTAL USA — OTHERSADD5% (10% FORAIRMAIL]
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Troubleshooting by corres-

GET YOUR COMMERCIAL FCC License. New exams by
author of successful pubtished workbooks of FCC Practice
Tests 500 Questions Second Class. $11.95: 200 First
Class. $7.95. 100 Radar. $4.95. postpaid. Save. all three
$19.95. Complete mathematical solutions. Free counselling
service Victor Veley P O Box 14. La Verne. Calif. 91750

GRANTHAM'S FCC LICENSE STUDY GUIDE — 377 pages.
1465 questions with answers/discussions — covering third
second. hirst radiotelephone examinations. $13.45 post-
paid. GSE. P.O Box 25992. Los Angeles. California 90025

PASS FCC EXAMS' Memonze, study — Test:
Answers' for FCC Ist and 2nd class Radio-Tele
phone licenses  Mewly revised multipie-choice
guesnons and diagrams cover 3l areas tested in
CC exams plus Seld-Study Abiiity Test.” $9.95 -
postpaid. Moneyback Guarantee s,

COMMAND PRODUCTIONS P.O. BOX 26348-P
A0 (nCmithnt WNSON S AN FRANCISCO, CALIF. 94126

BROADCAST STATION? Operate your own FM Cable
Carrier-Current from home. school. church or as money
making business Free details ~'Broadcasting’. Box 5516-
AE. Walnut Creek. CA 91596
GO FIRST CLASS! Complete FCC examination guestions
diagrams answers. plus “topical study’ guide. $8 95
EGW Pubiicalions. Box 5516-AE. Walnut Creek. CA 94596
SCORE high on F.C.C Exams. . QOver 300 questions and
answers. Covers 3rd. 2nd. 1st and even Radar. Third and
Second Test. $14.50; First Class Test. $1500. All tesls.
$26.50. R E.l.. Inc. Box 806. Sarasota. Fla. 33577

PERSONALS

MAKE FRIENDS WORLDWIDE thiough international
correspondence lllustrated brochure free Hermes-Verlag.
Box 110660/Z. D-1000 Bertin Germany

WARTS. Vergo ® Cream is panless. safe. easy. gentle Buy
Vergo " at belter pharmacies

INVENTIONS WANTED

INVENTORS" Manufacluters Need New Products. Free
‘Recommended Procedure by crealive fee-based

invention service company Washingion Inventors Service
0 C 20005

422-T Washington Building. Washinglon

k

RECOGNITION...FINANCIAL
REWARD...OR CREDIT
FOR “INVENTING IT FIRST” MAY BE YOURS!

l If you have an idea for a new product, or a way
to make an old product better, contact us, “the
idea peaple " We'll develop your idea. introduce it to
industry. negotiate for cash sale or royalty licensing.
Write now without cost or obligation for free
information. Fees are charged only for contracted
services. So send for your FREE “Inventor's Kit." It
has important Marketing Information, a special
“Invention Record Form’ and a Directory of 1001

B Corporations Seeking New Products.

S RAYMOND LEE ORGANIZATION
the'{ 230 Park Avenue North New York.NY 10017
%E At no cost ar obligation. please rush

LRI my FREE “Inventor's Kit No. A-112 "

| Name _ — ]
Address .
City State Zip
Phone No. Area Code

MAG NETS

7MAGNETS AIIIypes_Sp;maTs-ZO disc. or 10 bar. or 2 stick
or 8 assorted magnets. $1.00. Magnets. Box 192-H Ran-
dallstown. Maryland 21133

WANTED

GOLD. Silver, Platinum. Mercury wanted. Highest prices

paid by refinery. Ores assayed. Free circular. Mercury
Terminal. Norwood. MA 02062
POPULAR ELECTRONICS
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- DIGI-KEY CORPORATION LED DUAL DIGITS

Quality Electronic Components

ol | 0 PRICED PER PAIR OF 2 DIGITS
b Uﬂj ) DO DR DUR odel BW-630 NSN373 0.3 CC . $2.20/Pair
v NSN374 0.3 CA . $2.20/Pair
«I) ) L ) J\ » NSN584 0.5 CC . $2.60/Pair
* I\ NSN584 0.5 CA . $2.60/Pair
. ’ NSN783 0.7°* CC . $3.00/Pair
: PRICE BREAKTHROUGH ON 741$ NSN784 0.7 CA | $3.00/Pair
n
74 741590 7415157 75248 .79
» ;leSsgﬁ 7ﬁ 74&32 33 74892 57 7415158 JS 74 79 ALL LEADS BROUGHT OUT FOR EASE OF APPLICATION
74500 28 741537 33 741593 57 745160 132  74152.3 84
W 740503 28 741538 31 74LS107 3 745161 132 74B2.7 75
W 74505 .29 7al5ag 28 7405109 39 745162 102 741528 5 '
W 741505 29 741547 67 745112 39 7415163 1.02 74526 39
741508 .29 741547 79 748113 .39 7415164 132 741523 79
741509 29 741548 77 7415114 39 7415168 1.14 745270 65 *
74510 28 740551 28 745125 .49 7415169 114 74523 85 *
W 740511 741554 28 7415126 49 7415170 1.73 74535 67 *
W7a512 28 750555 28 7415132 81 JALS173 134 741536 67 '
W 76515 &7 7ali3 39 7405136 39 7405178 16 74037 47 ‘
W 74514 102 740574 39 745138 73 7415175 34 74153¢8 .67 O |
N 74515 28 74L575 .53 7415139 73 745190 1.18 7415386
74620 28 740576 39 740515 75 74(519) 148 7406.0 234
* 741521 28 741578 39 7415153 .75 7415196 36 71059 77
: 740527 28 74LS83 .79 74L5154 1.10 7405197 36 ;}ggg ;; p
4 ke .
Tale g Titee B TRSR R UM TIER 7 | WIRE WRAPPING WIRE IN BUIK :
iy Red or Black 30 go. Kynar .
* INTEGRATED CIRCUITS — TTL, CMOS, LINEAR & MOS ; A
. SRS TIRCEN A S 100 $2.00 500 58 50 1000° $15.00 -
" | - . -
7400 .21 7476 32 74181 215 a2 4520 1.14 . .
i 701 21 7480 70 74182 79 4013 .40 4527 1.68 ON DIODES Ry . o5 00" -
W 1402 21 7482 70 74184 219 4014 9 4528 88 3.50/C $49M . pctuol Size ; ot Size *
W 7403 | 7483 70 74185 2.19 4015 96 4585 1.23 5.60/C $51/M 07" Diwits A . pigits At d *
N 7404 21 7485 89 74188 350 4016 .40 2102-1 1.9 5'80/C S52/M . 0.5 »
W 7405 21 7486 28 74189 350 4017 105 8080A  24.95 5.95/C $54/M .
Wi ko T IR Bs'h | Bt B T som OC NEW — FOR CAR OR BOAT!
W 740 4 A4 4 LM2)1IN ; o — F ] W
W 7408 21 7491 70 74192 88 4020 1.14 LM309k 180 | TN40O7 8.60/C som (A AR CL K o
W 7409 21 | 7492 44 74193 88 4021 1,14 LM328a 128 | 1N4148 20/10 350/ $29/M A1 003 c c The MAI003 bright green flouresce + g
W 7410 21 7493 44 74194 B8 4022 9 (M380°5  1.25 12 Hour Only display offers o brillionce that connot j
W 740 21 7494 70 74195 88 4023 .23 M40 6 125 12 Voht DC be ochioved by LED displays, @ feature M
W 742 21 | 7495 70 7419 88 4024 82 [M340°8 125 Do D D Crystai Time Bo thot sold Detroitt '
W 741325 | 7e% 70 | 74197 88 4025 23 | LM340112 1.25 rstoitimegtose
: 7414 89 ;2}8(7) ng ;4183 }.:g 4(0)'55 "ﬁ LM3401-15 125 0 = Bright Green Digits
7416 25 ! a1 . 4 LM3401-18 1.25 ted
W0 B oo 3| e aom e | bt 1z 2 WATT ZENER DIODES ssembledlandiTested
7420 21 74121 3 H 4 LM39%0GN 88 -
W 7421 25 74122 a4 74365 67 4030 23 TNS2268 3.3¢ mg;gggggv QS}E s
W 7423 35 74123 6l 74366 &7 | 4033 151 3 - SRR .
W 7425 35 725 40 74367 67 4034 350 d g v & '
W 7426 25 74126 40 74368 67 4035 1.14 P 175 |INS229B 43 IN5239B 9. 1v 15811/ ’
. INS230B 4.7+ / IN5240B 10v 15 511/C
W 7427 33 74132 70 8093 A0 4040 1.14 3 INS231B 5.1 ING2418 11 ¥
W] 7428 28 74141 8094 40 204179 e S iy '
W 7430 21 74145 70 9095 .67 4042 .79 ¢ 48 |1 \25338 6 Ov 32438 ]ZV i H
W 7432 25 74147 1.63 809% .67 4043 70 88 | NE2300 6 9 hea B
W 7433 74148 1.30 8097 &7 204470 608 83| 1155357 6 b C INE245B 15v 15 S” c
W 7437 25 7150 116 w7 ﬁg 1% = Y /
W 7438 25 4151 .70 B 4
M 7a0 o | o ks w0 o w0 w0 BUY "’; lpéorl:%ﬂsnfm'l:r'op
W 7242 53 74154 1.03 61 4 3 : GRA! .|
N 7443 74}25 70 ;55'223 21 405§ :%6 |
| 7445 70 705 .70 1 405! 6 VATOCY a1
M 7w 0 Ty 10| e el 015 | uariota 4 SIGNETICS ANALOG
N 7447 70 7416 88 6 7 uA711CA 53
W 78 70 | 74160 88 | 7592 84 | 4071 23 | uA723CA 80 MANUAL ... $5.95 b
N 7450 21 | 74167 s ;zggg s :g;g gg vA7I3CA 75 ¥
7451 .21 74163 88 . vA731CY 44
W 7053 21 74160 9 | 8705 219 | a5 23 | uA7aTCA 70 PLESSEY SAMPLER .
N 7450 21 ‘ 74165 1.15 ﬁ% ga ﬁ; gg UATBCY 49 Bn Assortment of Metolized Polyester Copacitors .
7459 21 78166 1.26 3 UATBOSCU 125
i 760 2 74170 264 | 4002 23 | 4502 79 | uA7eosu 125 | 300 Caps 18 Volues $26.00 .
W 7470 30 | 74173 1 .4 :%{7 1 gg 121? h])g uA7808CU s *
7472 30 74174 98 4 . uA78127 . -
N 7473 30 74175 93 4008 .79 4514 780 VATBISTU 125 | s 503 1.1, 18 $15/C MA] 003 24-95 R
W 7474 30 \ 74176 79 4009 a4 4315 280 | uareiecy 125 3 . i es Ach it b
W 7475 49 74177 79 4010 .44 4516 1.23 UA7824TU  1.25 | NSLS0S6 T-1%4 .18 $15/C 3 Digit ¢ b
| 74180 .70 401 23 | 4518 104 | .

The MA1002 and MAIOTO series ciock modules by Notional Semiconduc-
for are fully ossembled ond tested clocks usmg o 4 dignt LED disploy
ond an MOS integrated cicun on the some boord. Smply connect
switches and our special wansformer end you have @ fully functioming
clock

The MAIDOJ clock module is o fully ossembled and tested 12 haur
clock using a figh brilliance green flourescent dispioy ond crystal
time base moking it perfect for car. boot or ofher portable use. |
operates directly from 17 volts DC 5o no tronsformer s needed. Our
price includes three push button switches for seting the time

MATO0ZA 5 160 17 Hour AMPM Clock Modvie  $10.50
MAT002A SET module with Tramsiorme- & Swiches $13.95
MAT002C 5 16D 2 Hour Clock Module s10.50 0 XS :;g}qg
MAT002C SET module wirh Transformer & swircnes 913,95 i A - 4 } ;gﬂg
MAT003 12 vor Car Cloch with Swirches $24.95 1 I 5 1.17/10
MAT010A s 110 12 Houe aMPM Clock Module  $13.00 1 47/50v 00/ 16V ‘.]3”0
MAT010A SET module with Tanstormed & swiches $16.45
MAT010C 54 LED 24 Hour Clock Module $13.00 . : / 2 155 A4
MA010C SET Module wth Teanstome & swirches $16.45 ] o i %&%7]%\(/110‘95
MAT002A 12 Hour AM-PM $10.50 330/10V. .

MA1002C 24 Hour $10.50 WIRE-WRAPPING TOOL L
W SPECIAL TRANSFORMER & SWITCHES $3.45 8 Pin Solder
L $5.95 14 Pin Solder 20

16 Pin Solder 22
DATA BOOKS :V"P‘- Unwraps & 18 Pin Eglﬂg 29

TTLIC's 595 p $4.00 trips 30 ga. Wire 24 Pin Solder 38

Linear IC's 957 p $5.00 P 9 gg Pin Solder 43 /

CMOS 74C 256 p 5300 X in Salder

Memory 1C's 592 p $3.00 Ya & V2 WATT 5%

===t == P== =t

Interface IC s 464 p . $4.00 CARBON FILM RESISTORS
Volt Regs 128 p $3.00 ;
Uineor Appl. 1 432 p $400 Sc each in multiples of $ per valve
Linear Appl. 2 246 p . $3.00 $1.70/100 & $12.00/1000 of same value
Audio 19 p 5300 40 Pin Ww
MOSLST IC's 713 p 5400 1) Gl (o) ORI At
CMOS 4000 278 32
e e DOUBLE-DIGIT DISCOUNT SCHEDULE
SLIDE SWITCHES ggg } ; zcrew 99/C 7{2«M Mocchandise  Drcoumt  Marchendiss  Discoum
- crew  99/C 71 M 100052499 NET $100.00-3499 99 Less 15°
SPST 15 1.20/10 10.00/C 4-40 1/4 Screw .55/ 3 60°M 5500 00-5999.99 less 0%
POT 19 10 13.00/C
SDP?JT 1 70/‘0 3.00/ 440 1'2 Screw .60/C  4.05/M $25 9959999 Less 10% $1000.00 & Up Less 5%
.23 200710 19.00/C b‘gg } ‘; ége 72/5Crc A‘EQ%M Then Add the Standard Charge Balow
s ]
STRANDED HOOK UP WIRE £33 3 Sorew S07C 58t STANDARD SHIPPING/HANDLING CHARGE
20 go PVC  2.50,100° 10.00/500" gRogsiBlciew | -00/m ¥ your morchendi -
’ i 236 Hex oy | 360/ yows e Totel atter dixcount is batwoon
2290 PVC 280100 1125500 [ 236 Hex Nt §§;E 3 755M 5000549 @520 5000599 odd 5075

2490 PVC. . 2101100 850/500° W (37 Hey Nyt 60/C 400/M 3 SISHW 045075 10008 uw Mo Chorge
26 9o PVC_ 2101100° 850500 J 3735 Fex Now w;c A Rineien =ue

50 VOLT DISCS ng 3 t:::gzt; 22;% §7S‘m Includas shipping sad inserunce to USA & Conede
No. & Lock: 5, M e g
i o ‘}8 0 §§8§E No' § Lockmosher 22/ 38%0m COD ORDERS ACCEPTED FOR SAME DAY
70 ot 2000 320/ SHIPMENT — CALL 218-681 6674
.001 uf . 40110 3.50/C
a 10022 ut 4010 350/ [oend for fer cotolos. L -
SEND FOR OUR FREE CATALOG 0047 uf 40110 3.50/C W ey vy Only Quadity Components Sold!
MATO10A 12 Hour AM-PM . $13.00 01 uf 45/10 365/C DON'T FORGET TO APPLY DISCOUNT SCHEDULE
MAT010C 24 Hour $13.00 TS ey et o oF 022 ot 5010 4.00/C 0"
h N 047 ut 70/10 5 60/C
SPECIAL TRANSFORMER & SWITCHES $3.45 Vot e ss: |DIGI-KEY CORPORATI

~ MANY SPECIALLY PRICED BARGAINSI Box 677, Thiet River Falls, MN 56701 218-681-6674
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EMPLOYMENT OPPORTUNITIES

TREASURE FINDERS

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN-
ITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service. Box 240E. Northport.
New York 11768,

OVERSEAS JOBS — NOW HIRING! High Pay! All Occupa-
tions. Transportation. Computerized Reports — $2.00.
TRANSWORLD. International Airport, Box 90802-N, Los
Angeles. Cahf 90009.

HYPNOTISM

SLEEP learning Hypnotic method 92° eftective Delails
free ASR Foundanon. Box 23429EG. Fort Lauderdale.
Flonda 33307

FREE Hypnotism Self-Hypno;s._SE-ep Learming Catalog!
Drawer H400. Ruidoso. New Mexico BB345.

AMAZING self-hypnosis record releases fantastic mentai
power. Instant results! Free trial. Write® Forum (AAS), 333
North Michigan. Chicago 60601

TREASURE may lie beneath your feet! Discover gold.
stlver. coins. rings. artifacts and more with world-famous.
deeper-detecting White's metal detectors. From $59.95.
Dealers worid-wide. Free literature’ White's Electronics.
Dept. PD7-C. 1011 Pleasant Valley Rd . Sweet Home. OR
97386.

REAL ESTATE

BIG. .NEW. .FREE . SUMMER 1977 CATALOG! Over
2.600 top values coast to coast! UNITED FARM AGENCY,
612-EP. West 47th. Kansas City. MO 64112,

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prod-
ucts Catalog Jackson's. Dept. K. Brownsviile Rd.. Mt.
Vernon. |l 62864.

’----- -y e S R S am e

. ELECTRONIC
PARTS AND
ACCESSORIES

)
| e =
5%5

_‘--—’

e e

AU-580 - £
AUTO RADIO

'| Pushbutton AM 1099

‘VOICE ACTIVATED SWITCH

' = Activates devices sucn as
°'|| clughts. tape recorders etc '
! ey Comes with 5" leads 3 x|
1" Operates on 4 5 VDC
:Regl 98 Shpg wt "2 1b

XM-556

' Reg.  Sale
' 60 Min. Cassette, Pkg.of 3, TA879 . .. 149 8
‘ N.REDLED., Pkg.of5,PL233 .... 199 59
40 Min. 8-Track Tape, TA-907 ... .... £ 3

B Elect. Cap. Kit, S0Asst, CO407 ....500 170
Black Light Bulb, XM-291 . . ... .... 1.00 4

§ CB Converter for Car, CB-417 d I
§ Resistors ¥>-1watt, Pkg. 100, RROT? . 179 .79
) Volume Controls, 12 Asstd. VC-274 ... 100 49
§ Empire 939 Mag. Phono Cart. PC-188 . . 9.99
§ 3:6Y0C Hobby Motors, 5 Asstd. M0-333 2.00 5
Solder Terminal Strips, 40 Asstd. XM-501 1.30 N
Double Face Foam Tape 3%"x52", TA-903  1.00 80

' Y: RPM Timing Motor, 117 VAC, M0-277 . . 49 3
8 RPM Revers. Motor 117 VAC, M0-333 . 2.50 9

B Ceramic Disc Cap., 100 Asstd. CC-210 . 129 80
Knob Kit, 25 Pcs. Asstd, KN-030 . ... 1.00 £

8-Track Tape Deck Chassis, RA-383 . 17.00 i
7Seg. LED. Display Com. K., XM-414 . 200 100
Stepping Relay, 6-12YOC,

10Pos. SW843 ........... 500 300

258474 10°66 Output Trans., TR-147 .
Fairchild 703 TypeIC, TR-293 . ... ... 9 3
Fairchild 717 Type Linear AM PIC, TR-294 . . .
{C Grab Bag, 10 Asstd. Types, TR422. . 1.19 50
Calculator IC Chip, Nortec 4202, TR-424 600 2.9
SCR Grah Bag, 25 Asstd_ Types, TR446. 2.69 %
Cadium Photo Celis, Pkg. of 2, TR-512 .. .90 4
12 Digit Calculator IC, XM-330 . . . . .. 600 149
20 Key Calculator Keyboard, XM-339 . .6.00 1.8

Send to: Oisvn Electronics, Dept. IX 260 S. Forge St.,
Akron, Ohio 44327. Aliow for Postage, C.0.D. 20% De-
posit. Ohio Residents Add 4% Sales Tax.

k “‘_‘_ Ask for our Catalog when you Order
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INFORMATION  CARD

GOVERNMENT SURPLUS

MANUAL-é tor éavréarplu;ad;os. test sets. sa)pes List
50 cents {cotn). Books. 7218 Roanne Drive. Washington.
D.C. 20021.

GOVERNMENT SURPLUS Buy 1n your Area How. where
Send $2.00. Surplus. 30177-PE Headguarters Building.
Washington. DC 20014

e all A u r hd ~ N g 1 ~ T
INTERNATIONAL ELECTRONICS UNLIMITED
10% OFF WITH $25 ORDER CALCULATOR KIT
15% OFF WITH $100 ORDER LITRONIX 1602 MEMORY
* FULL ACCUMULATING MEMORY -
THESE DISE OUNTS APPLY TO TOTAL STORES AND RECALLS SUBTOTAIY
Y -
OF ORDER — SPECIALS INCLUDED PERFORMS ALL PERCINT FUNCTIONS INCLUDING ADD-ONS
LISCOUNTS MARRUPS AND 2ILDS
™ $ KEY —
7400 RE] 7451 a7 4153 .89 ALLOWS DOLLAR AND CERTS ENTRIES WITHOLT FRESSING
7401 a6 7es W 74154 120 YOS
7402 A5 7454 a7 74155 97 PERFORMS SQUARE ROOT BY PRISSING — #ND - SEQUEN-
7403 a5 7 -7 74156 .97 Tty
- * ARITHMETIC LOGIC —
td ] 16 ab s . LE1S YOU ENTER PROBLEMS [N ADDING MACHINE MODI
7805 9 ;; 74158 1.79 *  FLOAYING DECIMAL SYSTEM —
7406 20 B 24100 1.23 AUTOMATIC DECIMAL POINT POSITIONING TOR FULL 3-
CALC. KIT ONLY 5 DIGHT ACCURACY
7407 .28 z ;:‘bl ;‘7; sg 95 . OVERFLO‘;{ BSAVE -
7408 .18 . 162 1. IN CASE 01 OVERFL In THSPIAY, THIS CLEARS IHE
s o B ues 19 ADAPTER -60Hz $3.95 CONDITIOn AND MLOWs € AL CIATOR 1O CONTINUE
° 9 - LSING THE OVERFLOWED RESUIT IS DIVIDED BY 104
7410 oLl . Ea Lol © AUTOMATIC TIMEOUT 1O SAVE BATTERIES
Tan 25 -30 TS99
7413 .43 .68 74166 125 CENTRAL PROCESSING UNIT
74%4 .65 1485 .88 74170 210
7416 35 7486 .40 Azl 149 ; 4 s1 .79 8008 s'l 9.95
7417 35 7489 2.25 PERFZ I W |
7420 RS 749% A3 74175 .97 64 bit ROM TTL 16 pin BOBOA s1 9-95
7422 B T 75 raize .89
7y e 8 it 84 | MMS369 Divider mDIP 21 | 1702A
7425 27 749 48 74180 .90 Crystal 3.58 MHZ colos TV $1.50 2048 bit static PROM elect.
742 26 7494 .78 TH81 245 prog. UV ears. 24 pin
740 B 749 79 7482 79 MAK 3 M
7430 0 % 79 4184 190 CALCULATOR DLLL] $6 95
7432 23 74100 98 74185 .20 DISPLAY ON PC BOARD 0
7437 25 74105 .M T4 575 . 2102
7438 25 74107 7 a0 LIS “gm 2 . R
7440 5 T .38 PETCTINN P11 99 G 1024 bit static RAM 16 pin
7401 89 R .38 74192 .95 r—
7442 59 74123 65 191 85 KEYBOARD « - 31 .49
7443 3 74s s e LS 20 KEYS Yot =l
7444 73 Tae 58 a5 74 2 SLIDE SW LINEAR Slncu|rs
7045 73 a8 e 125 343, 99 . 0oy 7 e o 82
7486 a1 744 104 T197 7 :g; I'; 76 8 m _:_3
& b K B woow 1.07
744 79 TG L T 17 [[earcuLator chips 304 80 wos 1k g
Kk 79 b : ’ - C15002 12 digit. & function fived detimal 05 n B 175 747 k)l
7450 A7 TAIST 79 THI00 545 battery operation — 40 pin 195 | 307 5 R s
15005 12 digit. 4 lunction plus memory. lived 108 9 B it 1458 o
TV GAM E CHIP :'d‘.i'"""l' e 249 w09k s W L% a0 248
MM5725 6 digst. 4 lunction, lloating decima o s ¢ -~ i
AY-3-8500-1 18 pin 196 | 3y 95 ;;‘S’ :Z ;m _”
Six games with scoring MM57 3 6 digit, 4 lunction, 9% batlery 419 (R teA L 755 %0
operation — 18 pin 295 | i1 119 . .
and 24 95 L . . 560 k%, ] 8038  4.25
nd sound . \ViMS738 8 diRil. § function plus memory and o 1 I3 8864 215
constant floating decimal. 9¥ battery suz 170 :i v 75150 178
Mark | Clock Kit operation — 24 pin 395 | 4y VSI ses 195 7SS 38
A i digit (dock kit with une double sided MM5739 9 digil. 4 function. ¥ battery 19 i 38 67 195 754527 .35
P.C. board sccammodates MMS314 clock operation — 12 pin 3951 qam 49 7pe % 75453 a8
chip and & END)YSY 3757 displays. 12-24 Ja01 139 70 a5 75491 pal
hour. 50-b0 Hz. Contains all necessary o ey o 26 75492 80
components. 3 switches and  complete
asembly  inshudtions  with  schematics. cCMOS
Cannections tor remate displays. 4000A 26 401BA 139 40664 .89
.1 DIFFERENTIALVIDEO § (B @ | won 5 wws 12 swer 4
$13.95 AMPLIFIER. WOIA 25 40214 118 s0eva M
40064 135 0214 94 WA 26
OFTOUSOUATORS 0CTA 26 DA 25 W0T1A 35
M(D? Opto solator dinde 109 DVM CHIP 42 DIGIT — W008A 157 40244 8 40714 39
M2 Opto nolatar transistor i O09A 57 sa2sA 15 4075A 39
MM5330 . logic for 4s | #1083 wma s srea 30
SPECIAL DEVICES P channel device provides all logic for 41 | 011a 29 4028A 98 40824  .)5
3 AF-iF $trip Detector DIP 193 digil volt meter. 16 pin DIP with data. s 25 w030a M assa 156
546 AM Radio Receiver Subsystem DIP 75 $6.95[ L0 Wna 15 a5ma 15
1310 FM Stereo Demodulator DiP 2.90 WI4A 127 H080A 119 4585A 210
149 Balanced Modulator-Demodulator -9 W01SA 127 42A 147
1800 Stereo multiplexer DIP 248 WibA 48 WA 59
ULN2208 FM Gain Block 34db (typ) mDIP 118 WA 101 0508 59
ULN2209 FM Gain Block 48db (typ) mDIP 1.35
2513 Character Generator 64x8x5 DIP-24 10.20 IC SOCKETS
3046 Transistor Array DIP-14 7 i Solder Tall - low profite
. . B8 pin ; 24 pin 42
1C SREADBOARD s .7
sz (] 5 Accommodates § 16 pin 1C's with additional o % Bpn 59
O interconnection holen. 1716 phenolic with slver | 16 pin n « pin 69
plated copper citcuit. 25/167 1 6 /16" $1.80 oa. 18 pin ¥,
MEX 32-bit STATIC SHIFT
REGISTER FREECATALOG AVAILABLE ONREQUEST
LED DISPLAYS Satisfacuion guaranteed. Shipment will be made posiage prepaid within 3 davs trom
MAN1  $1.95 pL33B 45 receipl of order. Pavment mav be made with personal check, charge card {include
MAN 2 3.95 pL33- .35 number and €1p. date), ot money order. Phone Orders — BofA and M/C card or C.O.D
MAN 5 2.25
MAN 7 1.49 DISCRETE LED'S Add $1.00 to cover shipping and handling it order is less thun $10.00.
MAN 8 2.25 ME4 .29 Calitornia residents add sales tax. Include shipping €xpense for orders shipped oul of
MAN 668 2.25 MV108 -2: U.S. and Canada appros. 10 . ot order.
MAN72 1.23 MV50 1
NN 72 0 120 W00 a2 INTERNATIONAL ELECTRONICS UNLIMITED
FND 3598 .85 VILLAGE SQUARE, P.O. BOX 449
::g 300 189 LIAIPOS .=S§ CARMEL VALLEY, CA 93924 USA
-85 . [Se— PHONE (408) 659-317
! 59-3171
DL10A  2.19 CLEAR .15 (it !
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JEEPS, TRUCKS. Typically from $52.40...Automobiles.
Boats. Motorcycles. Airplanes. Oscilloscopes. Tools.
Clothing. Sports. Camping, Photographic. Electronics
Equipment ... 200.000 Bid Bargains Nationwide Direct
from Government ... Low as 2 cents on Dollar! Surplus
Catalog and Sales Directory $1.00 (refundable). National
Surplus Center. 240 Eastcass-PEL. Joliet. lllinois 60432.

MUSICAL INSTRUMENTS

UP TO 60% DISCOUNT. Name brand instruments catalog.
Freeport Music, 114 G. Mahan St., W. Babylon, N.Y. 11704.

POPULAR ELECTRONICS
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2 2MF50
33MF10
3 3MF10
10MF25
10MF50
10MF 150
25MF35

1000MF35

25A52
25A316
2SA473
25A483
25A489
25A490
2SA505
25A564
25A628
25A643
25A647
25A673
25A679
25A682
2SA699
2SA699A
2SA705
2SA815
2SA816

28822
25B54
25856
258877
25B128
258152
2SB173
28B175
258178
258186
25SB187
258235

AXIAL LEADS
AXIAL LEADS
NO POLARITY
AXIAL LEADS
AXIAL LEADS
AXIAL LEADS
AXIAL LEADS
AXIAL LEADS
RADIAL LEADS
RADIAL LEADS
RADIAL LEADS
RADIAL LEADS
AXIAL LEADS
AXIAL LEADS

ELECTROLYTIC
CAPACITORS

15
15
15
15
15
20

MOTORO CUITS

JAPANESE CIRCLUITS

QUANTITY

PRICING 5-25 30-95 100-495
Low5% 06 05 04

w5% 08 07 06
STANDARD RESISTANCE VALUES
OHMS

10 270 820 47K 27K
22 300 910 51K 33K
47 330 10K 68K 47K
51 470 15K 75K 100K
100 510 22K 82K 330K
150 560 27K 10K 10M
220 680 33K 15K

240 750 39K 22K

60 25C206 100 25C774 175 25C1173 95
75 28C240 10 28C775 275 25C1175 65
75 25C291 65 25C776 300 25C1209 55
195 25C292 300 25C777 400 25C1213 75
80 25C320 75 25C778 400 2SC1226A 125
70 25C352 75 25C781 300 25C1237 450
70 2S5C353 75 2SC783 100 25C1239 400
50 25C371 70 25C784 70 25C1243 150
65 25C372 70 25C785 100 25C1293 85
85 25C394 70 28C789 100 25C1306 475
275 25C458 70 25C793 250 25C1307 575
85 25C460 70 25C796 315 2SC1308 475
375 25C478 80 28C797 250 2S5C1317 60
85 25C48t 185 2SC798 3 10 2SC1318 70
130 25C482 175 2SC799 425 25C1325 495
145 25C491 250 28C802 375 2SCt327 70
55 28C495 110 2SC803 400 2SC1338 1.75
85 25C497 160 25C815 75 25C1346 80
85 25C502 150 25C828 75 25C1347 80
25C515 80 2SC829 75 28C1364 150
65 25C517 425 25C830 160 2SC1377 550
70 25C535 75 25C838 70 2SC1383 75
70 2SC536 65 25C839 85 25C1384 85
70 28C537 70 2S8C922 55 2SC1409 125
2.25 2SC563 250 2SC929 70 2SC1410 125
450 28C607 125 2SC930 65 28C1447 125
55 25C614 380 2SC938 65 25C1448 125
55 2SC615 390 25C943 150 2SC1449 130
100 25C616 415 25C945 65 25C1475 150
60 2SC617 425 2SC959 315 28C1507 1.25
60 2SC620 .80 25C960 275 2SC1509 1.25
700 2SC627 175 2SC984 150 2SC1569 1.25
65 2SC642 3.50 25C996 4.90 2SC1674 175
100 25C643 3.75 2SC1010 .80 2SC1675 175
210 25C644 70 2SC1012 .80 2SC1678 550
160 25C681 250 2SC1013 1.50 2SC1679 4.75
.65 2SC684 2.10 2SC1014 150 2SC1756 125
.85 2SC687 250 2SC1017 1.50 2SC1760 2.15
1.65 25C696 3.00 2SC1018 1.50 2SC1816 450
85 2SC699 475 2SC1030 475 2SC1908 70
125 2SC710 .70 2SC1051 250 2SC1908 4.75
165 2SC711 .70 28SC1060 .75 2SC1957 150
175 28C712 .70 2SC1061 165 2SC1973 1.50
150 2S8C713 70 25C1069 3.50 25C1974 4.90
125 28C731 300 2SC1079 3.75 2SC1975 490
210 25C732 70 2SC1080 3.75 2SC2028 1.10
1.25 28C733 70 25C1096 1.20 2SC2029 475
95 28C735 70 2SC1098 1.15 2SC2074 3.00
90 2SC739 70 28C1115 275
70 25C715 .70 2SC1166 .70 2SD45 2.00
3.00 2SC756 3.00 2SC1167 4.25 2SD65 .75
3.50 2SC762 1.90 2SC1170 4.00 2SD68 S0
.95 25C773 .85 25C1172B4.25 2SD72 1.00

2sD77
25D81
25D8s8
25D
25D13
25D14
25D15
25D17
25D18
25D20
25D21
25D23
25D30
25D31
28031
2SD31
2SD31
2SD31
2s8D32
25D34
25D35
25D35
25D38
2SD38
25D39

2SF8

JAPANESE TRANSISTORS + CB. AUDID DU3T

8
0
1
4
0
0
1
8
5
0
3
5
6
7
8
5
1
0
2
0
9
0

HEPS3001
JSP7001
MRF 8004
MPS8000
MPSB8001
MPSU02

MPSU.
SK304
SK304
SK304

31
7
8
9

SK3054

2SK19

ALL PARTS GUARANTEED

YQU TEST 'EM $AVE BIG MONEY

Power Pac 100 Asst {includes Case T03, 7066
T0220, T0202)

Transistor/ 100 Asst (includes Case TO05.

Diode Pac T039. TQ18. DO7 0041)

1 C Pac 100 Asst (includes 14 & 16 Pin)

Rasistor Pac
Mos Fet Pac
SCR Pac

50 Asst (Assorted values)

10 Asst (many top #s Case T072)

100 Asst (similar to C103 Series) Case to 92.
VR 10-100V T 400MA 1GT 200MA

HOBBY BFECIALS

$299
$199

ZENER DIODES
ach UP TO 33V.
FOR PRICING

‘2 & 1 Watt 10% .30 e
GREATER THAN 33v CALL

N34 25 2N918 2N2218 25 2N2906A .30 2N3646 14 2N4220A 45
1N60 25 2N930 25 2N2218A 30 2N2907 .25 2N3730 250 2N423s 95
B 1N270 40 2N956 30 2N2219 .25 2N2907A 30 2N3731 375 2N4400 16
o 1N9 14 10 2N960 90 2N2219A 30 2N2313 75 2N3740 100 2N4401 16
3 2Ng62 95 2N2221 25 2N2914 120 2N377T1 175 2N4402 16
. 2N173 175 2N967 95 2N2221A 30 2N2916A 365 2N3772 190 2N4403 20
?55 2N174 350 2N1136 175 2N2222 25 2N3019 50 2N3773 300 2N4409 16
2N178 90 2N1142 225 2N2222A 30 2N3053 30 2N3B19 40 2N4410 16
ggg 2N327A 115 2N1300 100 2N2223 100 2N3054 .70 2N3823 70 2N4416 75
e 2N334 120 2N1301 110 2N2270 40 2N3055 .75 2N3856 20 2NS5061 30
200 2N336 90 2N1302 125 2N2323 100 2N3227 100 2N3866 85 2N5064 .50
S 2N338A 105 2N1303 70 2N2324 135 2N3247 3.40 2N3903 16 2N5130 .20
e 2N398B 150 2N1304 125 2N2325 200 2N3250 .50 2N3904 16 2N5133 .15
1es 2N404 75 2N1305 75 2N2326 285 2N3375 650 2N3905 .16 2N5138 15
2N443 250 2N1306 135 2N2327 380 2N3393 .20 2N3906 .16 2N5198  3.75
f?g 2N456 130 2N1307 .75 2N2328 4.25 2N3394 .17 2N3925 3.75 2N5294 .50
e 2N501A 3.00 2N1308 150 2N2329 475 2N3414 17 2N3954 350 2N5296 .50
e 2NS08A 45 2N1309 90 2N2368 25 2N3415 18 2N3954A 375 2N5306 20
325 2N555 75 2N1552 325 2N2369 25 2N3416 .19 2N3955 245 2N5354 .20
2N652A 1.25 2N1554 125 2N2484 32 2N3417 .20 2N3957 1.25 2N5369 .20
122 2N677 600 2N1557 115 2N2712 18 2N3442 1.85 2N4036 .75 2N5400 .40
o 2N706 25 2N1560 280 2N2894 40 2N3553 150 2N4037 60 2N5401 .50
O 2N706B 75 2N1605 .35 2N2903 3,30 2N3563 .20 2N4093 .85 2N5457 35
& 2N7 11 90 2N1613 .30 2N2904 25 2N3565 .20 2N4124 .16 2N5458 30
70 2N711B 110 2N1711 30 2N2904A .30 2N3638 .20 2N4126 .16 CIO3Y 25
o 2N718 25 2N1907 4.10 2N2905 25 2N3642 20 2N4141 .20 C106B1 50
o 2N718A 30 2N2060 1.85 2N2905A 30 2N3643 .20 2N4142 .20
2N720A 50 2N2102 40 2N2906 .25 2N3645 20 2N4143 20
3.00
3.50
:;%g SILICON HARDWARE * IC SOCKETS RECTIFIERS
75 UMNIJUNCTIONS
300 2N2160 .65 MU4B92 50 Nylon Screws, Nuts & Rivets (Complete Kit, 50 pc's) 1.99 10 100
125 2N2646 .45 MU4893 50 Trans H/W Mica, Bushings & Screws . For For
£ 2N2647 55 MU4894 50 Case T03. T066 & 70220 (Specity Type, 10 Sets) ~ 1.00 IN4001 .60 5.00
400 2N4BST .75 2NBO27 55 MK20 T03 Complete Mounting Kit 5/.99 IN4002 .70 600
375 2N4852 75 2N6028 .70 MK25 T0686 Complete Mounting Kit 5/.99 IN40C03 .80 7.00
325 2N4870 .50 DSE37 .35 IC Socket 8 Pin T05 Pkg. of 2 1.00ea. IN4004 90 8.00
132 2N4871 50 MU'0 35 IC Socket 10 Pin T05Pkg of 2 1.22ea. IN4005 1.00 9.00
125 MU4891 50 MU20 40 IC Socket 14 Pin DIL Pkg. of 1 25ea. IN4006 1.10 10.00
175 IC Socket 18 Pin DIL Pkg. of 1 .27ea. IN4007 1.20 11.00
1.00
1.20 NEW-TONE ELECTRONICS
;;g - PO BOX 1738A
g;g BLOOMFIELD, N.J. 07003
275 PHONE: (201) 746-8171, 8172, 8173
3.00
?-gg Thank you, for your Interest and response to New-Tone!
;-gg N.J. residents add 5% eaies tax, minimum order $5.00. Phone Orders Welcome

All orders add $1,00 Postage $1.50 Canada

PAC ATHCOM PAFT ¥'3

130079
1300821
13-0122
83-0005
83-0007
83-0008
83-0015
1P20-0005
1P20-0016
1P20-0034
1P20-0037
1P20-0045
1P20-0073
1P20-0093

FPARTIAL LISTING — WRITE FOR FREE CATALDG

7400 21 7442 108 74121 55 5400 100 5475 150 MC1741CG 98 AN136 290 HA1312 405 STKOS56 1135 TA7201P 640
7401 21 7448 115 74122 49 5404 125 5486 190 MC725P 150 MC1804P 98 AN203 375 HA1322 520 STK415 1150 TA7203P 700
7402 21 7450 26 74123 105 5410 100 5493 200 MC740L 155 MC1806P 98 AN208 475 HA1339 520 TA7045M 350 TA7204P 650
7408 21 7451 27 74125 60 5426 125 54100 180 MC790P 150 MC1810P 98 AN210 310 LA1201 425 TA7054P 305 TA7205P 650
7405 24 7453 27 74126 81 5473 150 54L504 100 MC832P 48 MC2053L a5 AN211 330 LA1364 470 TA7055P 550 TA78005M 250
7406 45 7454 41 74132 300 MC1004L 125 MC3004L 132 AN214 490 LA1366 600 TA7060P 185 TA78005P 195
7407 45 7460 22 74141 115 MC1008L 125 MC3006P 144 AN217 330 LA1367 590 TA7061P 225 TA78012M 250
7408 25 7472 39 74150 110 MC1010L 125 MC3007P 132 AN229 635 LA3301 485 TA7149P 400 TA78012P 195
7409 25 7473 45 74151 125 4001AE 29  4022AE 120 MC1011L 125 MC3021L 215 AN234 575 LA4030 485 TA7063P 225 TA78015M 250
7410 20 7474 45 74153 135 4002AE 29 4023AE 29 MC1036L 1250 MC3021P 215 AN239 650 LA4031P 350 TA7074P 490 TA78015P 195
7411 30 7475 80 74154 125 4007AE 29 4024AE 150 MC1037L 1250 MC3060L 265 AN241 320 LA4051P 465 TA7075P 490 TC9100P 1200
7413 85 7482 175 74155 121 4009AE 58 4025AE 35 MC1352P 105 MC3062L 300 AN245 650 TBABI05 350 TA7076P 455 UPC16C 250
7416 43 7483 115 74157 130 4010AE 58  4026AE 149 MC1406CP 395 MC4024P 220 AN274 395 LD3080 400 Ta7089p 290 UPC20C 500
7417 43 7485 112 74161 145 4011AE 29 402BAE 160 MC1a68L 290 MC14501CP 31 AN277B 340 LD3120 310 TA7102 515 UPC41C 395
7420 21 7486 45 74164 165 4012AE 29 4029AE 290 MC1469R 250 MC14502CP 118 AN288 480 LD3141 240 TA7106P 325 UPC48C 395
7422 150 7489 249 74165 165 4013AE 52 4030AE 65 MC1510G 800 MC14507CP 82 AN328 405 M5112 540 TA7120P 220 UPC554C 390
7425 43 7490 69 74166 170 4015AE 125  4037AE 450 MC1514L 450 MC14510CP 240 AN343 390 M5115PR 480 TA7120P-C 2 20 UPC563H2 800
7427 37 7491 120 74174 195 4016AFE 65  404DAE 240 MC1550G 150 MC14511CP 276 BA511 350 M5155 285 TA7122AP 230 UPCS66H 225
7428 33 7492 B2 74175 195 4018AE 110  4044AE 150 MC1558 437 MC14512CP 192 BA521 395 SG613 540 TA7124P 185 UPC575C 410
7430 26 7493 82 74180 105 4019AE 65 4047AE 275 MC1595L 625 MC14519CG 94 HA1158 630 STKO11 1050 TA7146P 4 10 UPC1001H2 515
7432 31 7494 91 74181 355 4020AE 175 4D49AE 75 MC1596G 331! MC14528CP 174 HA1159 660 STKO15 650 TA7150P 455 UPC1020H 550
7437 47 7495 91 74191 150 4021AE 150 4050AE 75 MC1723CG 125 MC4044P 480 HA1202 310 STK025 1250 TA7153P 690 UPC1025 550
;:33 ;? ;:s‘ago ‘ g; ;::g; 1 gg HA1306W 520 STK032 1420 TA7200P 625
5
7441 110 74107 49 74298 130 ngw:i
MISC CIRCUITE REGULATORS IC's ON THE MOVE
T4l SERIES TTL
BC184L 60 LM309K 196 SN15844N 55  LM340K-5 195  BBD BUCKET BRIGADE DEVICE
74L00 33 74LS04 45 7405113 g8  CA3001 75 LM351AN 70 SN15946 55  LM340K-6 195  MM3001 1950 MN3002 1170 MM3003 9 45
74010 33 74LS10 39 74L5138 189  CA3005 80 LM741CP 40 SN158097N 60  LM340K-8 195  HALLIC DNB834 125 DN837 150
74L30 33 74LS20 39 74L5174 250  CA3006 110 LM1458M 65 SN72560P 450  LM340K-12 195 DN835 135 DNB3S(NEW)
74L42 150 74LS51 39 74.5386 550  CA3018 160 MFC9020 115 SN727410N 85  LM340K-15 195  SN76001 175 SN76002 195
7486 69 74L574 65 745153 2 25 CA3018A 160 MR995A 105 SN72741C 45  LM340K-18 195  PLLO2A MIDLAND PHASE LOCK LOOP 1200
74LS00 39 74LS112 65 745387 195  CA3026 215 MSC9967P1 50 SN72748P 49 LM340K-24 195
CA3035 245 N5558 55 UA703C 95  LM340T0-5 175 MICROPROCESSOR CHIPS
CA3039 135 NB598B 500 UA709C 40  LM340T0-6 175
TAHEO TT| CA3058 190 NES555V 45 USF7733393 240  LM34070-8 175 1404A 325 2102 250 MM5013 325
o Ck707P 45 PA771131 45 995879 650  LM340T0-12 175  Ci702A 1995 C2708 9500 8008 1995
74HO0 33 74M11 33 74H53 39 C5134J 115 PL994551 45 996079 1250  LM340T0-15 175 2404
74HO1 33 74H20 33 74HS5 39 C5135J 120 RC143708 35 998979 900  LM340T0-18 175  MKa200 p.ﬂ%wgsn BC,;‘L"f;}am‘f ng 80804 23 32
74H04 33 74R21 33 74H73 59 C5136 125 SC9962P 70 936-5D 110 LM340T0-24 175 (510103 1024 Bit (256x4) Static C-Mos Ram 450
74H05 35  74H30 33  74H74 59 IC3(GE) 150 SC9966P 125 9313DC 120 HEGATIVE MG 14514 4 Bit Latch 4 to 16 Line Decoder 425
74H10 33 74H40 33 74K76 60 LM301AN 35 SN15830N 50 93L28DC 275 REGULATORS CALL OR WRITE FOR FURTHER INFORMATION,
AVAILABLE SPEC'S AVAILABLE

FOPULAR JEDEC SEMICONDUCTORS
60

Dealers Write or Phone for Discount Prices

1P20-0123 275
1P20-013" 2 50
IP20-014° 300
1P20-0142 3 00
1P20-013% 43
1P20-0154 6 00
1P20-0155 2 50
1P20-016* 4 00
IP20-0177 275
1P20-0176 2 85
1P20-0191 72

MAY 1977
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- D EED BN EED BN BN BN BN BN END BN D SN D S S
500 KHz, 2 lead crystal. .......54.951
1 8PST OIPSWITCH.. .. ..... .. $1.95
$100 bus edge connector (specify
soldertail or wirewrap)..$5.00
Loprofile soldertail sockets.k)
8 By apma ...10/$1.85
14 pin. .. ....10/$3.70 B We can't charge extra for the transformer
.10/$3.85 lor 1. :ard, like others: you get every
thing except case, and that includes
wl 3 digits, sockets for ICs and
readouts, much more. +1 Ibpost.

PLANS AND KITS

AMAZING ELECTRONIC
N~ PRODUCTS s~

LASERS SUPER POWERED. RIFLE, PISTOL, POCKET SEE IN DARK PVRO

TECHNICAL, DE BUGGING UNCRAMBLERS GIANT TESLA STUNWAND

ENERGY PRODUCING. SCIENTIFIC DETECTION [L[CTRIFVING
CHEMICAL, ULTRASONIC. CB AERQ AUTQ AND MECH DEVICES, HUNGREDS
MORE  ALL NEW PLUS INFO UNLTD PARTS SERVICE

hEW, PC INFORMATION unfimited
KILNT TYPE CATALOG §1 Box 626 Lord Jeffery P7 » Amherst. N H 0303}
{BUSHING

waT — e - - =
THREADED). FREE KIT Catalog contains Test and Experimen-
IMCLUDES ' E 3 t. D S H if |

HOUNTING BLL GODBOUT ELECTRONICS ter's Equipment. Dage Scientific Instruments,
FRAME BOX 2355, OAKLAND ARRPORT. CA 94614 Box 1054P, Livermore, CA 94550.

FOR EXTRA [ TERMS: Add 50¢ orders under $10; add postage when

a
SUPPORT indicated. Cal res add tsax.sﬂsankAmericardO and BRIG"T l5” DIGIT

LTD QTy! JMastercharget call 41 2-0636. 24 hours. FNDS03 com cATHODE
FND510 com ANnoDE

TIGER SST
SIMPLI-KIT

Now you can connect CB and ham transcenvers ..auto tape players...portable
TVs...anything requiring a solid, stable DC voltage...to your AC house current:
also makes a superb lab or bench supply. Crowbar overvoltage protection, short pro
tection 05V regulation, current limiting, adjustable output 11-14V, RF bypassing, and
EASY ASSEMBLY---heat sinks, power transistors, etc. mount on board. PLEASE INCLUDE POSTAGE.

b THE DO- IT-YOURSELFER

Now!a high quality CD Electronic

Ignition System in kit form.

036 CIRCLE NO. 26 ON FREE INFORMATION CARD Contains all components and solder to
build complete Solid-State Electronic
CD lIgnition Systern for your car. As-
sembly requires fess than 3 hours,

® Increases MPG 15% ® Eliminates 4 of 5 tune-ups
np ¢ Increases horsepower 15% @ Instant starting, any
®Plugs and Points last weather

50,000 miles ® Dual system switch

'as lep 2 I p a“ Fitsonly 12 voit neg aroand Only $21.95 posaid
Tri-Star COrporation e

PO Box 1727 Grand Junction, Colorado 81501

- -
seI'V|ce C O D E ma'l MORSE A-LETTER KIT Decudes tisplays Morse code

Ses January  Popular Elecironics  Complete parts kil

except chussis Ltnne 5109 95 Eiched dniled PC board

$17 95 SELECT CIRCUITS 1411 Lonsdale Road

L!'l' !L[‘].o."’ Columbus. Onio 43227
(214)823-3240 g°L‘3\"5‘$,‘2".‘,“19 TAPE-SLIDE synchronizer  Lip-issolve  mulliprojector
programimer p\aus $5 50 ch Caidlog  Millers 1896
SN SRR RN B. .. |omeinies
A special buy on a migh auality uftrasonic transducer allows us to offer DIGITAL Gieuns Timers  Clocks  compmation 10k

everything else
meters. testers New and advanced Stamp for catalog
you want to know GeeBee. Box 1661 Downey. Calil 90240

inthe ... 1977

this kit at a super price — but hurry, quantities are himited' You can
bulld intrusion alarms. motion detectors, remote controls, echo ranging
ot liquid level measurement equipment. We supply the basic fransmitter
and recesver electronics including a drilled and plated PC baard. The units
work at 23KHZ with a range of 20 ft and can be positioned opposite

each other or side by side and bounced off a sold surface The output
e COMMUNICATIONS {]D |,|,| ERS| KITS
ORDER US—01 $19.95

AUTOMATIC TIME-OUT CIRCUIT for ultra HANDBOOK Organs, Pianos, Strings

sonic or mecharucal switch alarms. Provides a

five second entry delay. Sounds alarm for one

minute, then re arms itself. Requires 6-15VDC.
$3.95

MK-03 AIRCRAFT CLOCK/TIMER KIT

24 hour real time and up to 24 hrs. elapsed time
are available independently on the same set of 6
.4" LED readouts. Clock has presettable alarm.

Timer has reset, hold and count functions. BSize
L3 X 24"H X 1 3/8"W. Allows mounting in stand-
ard instrument case. Because of the meny options
and mounting variations the kit is scld less case
& switches. The unit has noise and over voltage

Rhythms, PA Systems
104-page catalog $2

WERSI eiectronics, Inc.
Dept.A2, Box 5318,
l.ancaster, PA 17601

Here's everything you want to know—need to know
—about Citizens Band Radio. Amateur Radio, Short
wave Listening, Police Fire Monitoring, Marine Radio
Features, specifications, latest prices and photos of
equipment on the market are at your fingertips in the
Handbook's directory buying sections. CITIZENS BAND
—The new modified FCC rules, how to get started {(no
test, no fee), how it's used, buying tips, the 40- POCKET COLOR BAR GENERATOR kit 16 patterns
channel transceivers PUBLIC SERVICE BAND— $49 95 Plans 8495 Workshop Box 393PA  Belhpage
Monitor radios for listening 1n on police, fire, mobile New York 11714
telephone, airline conversations and weather reports
AMATEUR RADIO—How to get started, license FIVE OCTAVE Touch Sensiive Electromc PIANO Kis
privileges and study tips, slow-scan TV, satellite Components $245 anmail U S A Canada Clet Products.

pr;gecgtsicn- F;r 9 to ”‘:IDC" ¢ CouPONENTS communicat.ons, new Novice rules MARINE | 31 Mounitiekt Road Bramnall Chesture England
$20. UALTTY PC BOARD & COM . RADIOTELEPHONE—Rules and regulations for pleas . i} , i N
urecraft, two way radio equipment types . . SHORT THE K\N'EE OF K\”TS Am'q‘m ()nf.ur: Kits Yeaul‘r.t. all new
MINI GRANDFATHER CLOCK KIT WAVE 1977—Latest happenings in the SW field, in modular ¢onstruciion  with {oaic conlinbed Slops and
Would you give over one hundred dollars for a ternational stations to listen to, SW clubs, utility RAM Prese: Memory Svsiem Wriie lor brocnure 1o A O K
completely ELECTRONIC GRANDFATHER CLOCK KIT?? broadcast listening without knowing Morse Code. [N Manufaciuning Inc PO Box 445 Kenmore WA 98028
Well, what if it had large 4" LED readouts... ALL A ONE-STOP BUYING GUIDE FOR ALL CON AMPLIFIER KITS' 35 wats ouiple 05« THD $15 to

and LED SWINGING PENDULUM & TICK-TOCK SOUND &
a super SYNTHESTZED OSCILLATOR with frequency

SUMER COMMUNICATION RADIOS AND TRANS-

CEIVERS! Only $1.95" Benchmark, 2149 Stuar 81 Bereeley CA 94705

volume and sustain adjust and it CHINED THE TESLA COIL 40 SPARKS' Pluas $7 50 information 75
HOURS (1ike 3 times for 3 o'clock)? What if A R PSR T I e 0N | cents Huntingion Elecirome s Boa 2009-P Huaungion.
we gave you all the components, xfmr, spkr, & Conn 06484

a set of quality plated boards; and told you COMMUNICATIONS HANDBOOK, PE-577

it was 6.5" X 4.5" ? Still not good encugh??? Consumer Service Division, 250MHZ PHRESCALER tor 25 Mhz counters Protecied 50
Then how about for $39.957 Now that's a DEAL. 595 Broadway, New York, N.y. 10012. ohm npul $1995 Free lierature. MLG Enterprises P O

Please send the 1977 Communications Handbook. Box 788. Lacoma. NH 03246
I'm enclosing $2.50 ($1.95 plus 55c for postage
and handling). Qutside U.S.A. $3.00, postpaid
Residents of CA, CO. FL IL, Mi, MO, Ny sTAfg, oc | CATALOGS
and TX add applicable sales tax, Postage and han
dling charges non taxable.

BUILD A COMPLETE CDI IGNITION KIT AT A FRACTION
OF THE COST OF OTHER UNITS. A special buy allows us to
sell the complete kit at this low price! Up to 40.000 volts from
your present ignition without changing the coil. Simple
conngctions.

INCLUDES: Special toroid transformer

Drilled and Plated board
Complete instructions 9
All resistors and caps ]

All semiconductors
(Does not include heatsink or case.) For 12V negative ground

TERMS: NO COD's * Send check or M.0. * Add 5% postage|
Tx. res. add 5% tax * Foreign add 10% (20% airmail) *
E‘ders under $10. add 60¢ handling * Repsir service a-

FREE! Consimer Service Division Catalog. Includes a
Print name — —————— — —— | wide varnety of products associated with the special inter-
Address . ests of readers of Ziff-Davis magazines — PSYCHOLOGY
TODAY, POPULAR PHOTOGRAPHY, STEREO REVIEW,
City I— - POPULAR ELECTRONICS, BOATING, FLYING, CAR &
State DRIVER, CYCLE, SKIING. Send for YOUR free catalog to-
day. Consumer Service Div.: 595 Broadway, Dept. CL.N.Y..
NY 10012.

vailable * Accepting phone orders on Master Chg & BAC.

CIRCLE NO. 11 ON FREE INFORMATION CARD
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postage.

lect: 1-214-271-8423.

P.O. Box 64783P

masier charge

Radio Hut

Money back guarantee. NO COD’S. Texas
residents add 5% sales tax. Add 5% of order
for postage and handling. Orders under $15.00 100 — 200 IC's
add 75 cents. Foreign orders add 10% for

For your convenience, call your BankAmericard
or Master Charge orders in on our Toll Free Watts BRIDGE RECTIFIERS
Line: 1-800-527-2304. Texas residents call col-

TAK rEARISE fie Dallas, Texas 75206 BANKAMERICARD

Memorex computer boards
with IC’s, diodes, transistor, etc.
5 Boards containing

ONLY $4.25

READOUTS

FND70 4" C.C. .59
FND8B0OO 8" C.C. 169
TI 6 digit array C.C. 3/1.00
MAN 8 3" CA Yellow .89

LT767 .7" C.C.4 digitstick 3.25

1 Amp 50V .85
6 Amp 50V 1.10
10 Amp 50V 1.25
25 Amp 50V 1.39

PLASMA DISPLAY KIiT

Kit Includes: 12 digit display .4"" Charac-
ter Power supply for display
above Complete specs for
hookup.

Line cord Not Included. ONLY $3.95

TRANSISTORS - DIODES

*MJELLO3 3/1.00
MJ3001 1.30
2N2222 6/1.00
2N2369 6/1.00
2N2905 4/1.00

*2N2907 15/1.00
2N3906 6/1.00
2N4400 6/1.00
2N4443 SCR 3/1.00
RCA 200V 115w NPN 95
1N4004 15/1.00
1N4007 10/1.00

IN4T48 (1N914) 20/1.00
3N201 VHF Preamp .80
D40Cl Power Darl 5/1.00

*House numbered and P.C. Lead

POSITIVE VOLTAGE REGULATORS

LM340-5 LM340-15
LM3406 LM340-18
LM340-8 LM340-24
LM340-12
To0-220 case. Your Choice

.75 Each
NEGATIVE REGULATORS
7905 7915
7912
To0-220 case. Your Choice

.75 Each

FINNED HEATSINK for above regulators
2-3/4" High 2-1/2"" Wide

1" Depth ONLY .39 Each
HEATSINK with pass transistor to in-

crease regulator to 5 amps.
ONLY .99 Each

UNSCRAMBLER KIT
for all Scanners

® Tunes easily
® Full instructions included
® Easy to install
e 3% x 3% x 1%
ONLY $14.95

WATERGATE SPECIAL

Telephone Relay automatically starts and
stops tape recorder. No batteries required.
Kit complete with drilled P.C. Board.

Parts and Case ONLY $9.95

BATTERY CLIPS
Standard 9V battery clip with 4%"

TI CALCULATOR CHIPS

TMS103 w/specs. .99
TMS107 w/specs. .99

CLOCK KIT

Kit includes ® LT701 clock module
® Power Supply
® Punched case
® 12 or 24 hour operation

Complete except for line cord

LT701E 12 hour clock
LT701G 24 hour clock

HARDWARE

New, includes 2-56, 4-40, 6-32 and 8-32
screws and nuts. A very usable selection.
% pound $1.50
1 pound $2.60

tinned leads. 25/$1.00
LINEARS
LM309 K 95
LM380 (8 Pin) 75
LM380 (14 Pin) 1.00
LM3900 30
LM710 25
LM711 25
LM723 40
LM748 25
NES555 35
NE556 . 95
NE565 95
NE566 95
NES567 110
1458 49
RCA 3043 5
75491 25
75492 25

ONLY $14.95
CMOS SALE
CD4000 .16 Cb4040 1.00
CDb4001 .16 CD4041 .69
CD4002 16 CD4042 .59
CD4007 16 CD4043 .60
CD4009 45 CD4044 .59
CD4010 45 CD4047 .59
CD4011 .16 CD4049 .35
CD4012 .16 CD4050 .35
CD4013 .29 CD4051 .90
CD4014 .75 CDA4053 90
Cb4015 .75 CD4056 1.00
CD4016 .29 CD4058 .90
CD4017 .80 CD4060 1.00
CD4018 .80 CD4066 .69
CD4019 .39 CD4069 .30
CD4021 90 CD4071 .16
CD4022 90 CD4076 .99
CD4024 .70 CD4077 .39
CD4025 19 CD4102 68
CD4027 .39 CD4116 .39
CD4028 .75 CD4507 40
CD4029 99 CD4512 .50
CD4030 16 CD4516 .85
CD4034 2.30 CD4518 .85
CD4035 99 CD4520 .85

PROJECT CASES

SMALL $1.50 MEDIUM$2.00 LARGE $2.75

D-2-1/2" D-2" D-21/2"
W-4.3/4" W-4.7/8" W- 7"
H-1.7/8" H-3-1/2" H-4"

All cases have a sloped front, white with
black wrinkle finish.

60Hz Crystal Time Base Kit — Kit
enables a MOS clock circuit to op-
erate from a DC power source. Ideal
for car, camper, van, boat, etc.

60Hz output with an accuracy of
.005% {typ.) Low power consump-
tion 2.5 ma (typ.). Small size will
fit most any enclosure. Single MOS
IC oscillator/divider chip 5-15 volts
DC operation.

ONLY $4.95

2 for $9.00

LOW POWER SHOTTY

74L.S00 .25 74LS74 49
741502 .25 74LS90 .85
74L504 .30 74LS132 90
741.S08 .25 7415138 .89
741810 .25 74LS139 .89
74LS11 32 7415165 90
74L520 31 7418157  1.00
74LS21 .33 7415162 139
74LS22 33 7418163 139
74LS27 .30 74LS175 1.09
741530 31 74LS193 1.09
741832 33 7415258 1.09
74L837 A0 7418367 .70
74LS38 35 74LS368 .70

RESISTORS
Over 50,000,000 in stock

330 ohm 1/8W 20K ohm 1/4W
470 ohm 1/4W 22K ohm 1/4W
680 ohm 1/2W 27K  ohm 1/4W
1K ohm 1/4W 33K ohm 1/4W
12K ohm 1/4W 39K ohm 1/4W
22K ohm 1/4W 43K ohm 1/4W
3.3K ohm 1/4W 47K  ohm 1/4W
4.7k ohm 1/4W 82K ohm 1/4W
6.8K ohm 1/4W 100K ohm 1/4W
10K ohm 1/4W 150K ohm 1/4W

220K ohm 1/4W
All resistors are PC lead, but are not pull

offs. 100 min. order for each value.
No Mix. 100/.99 Cents

ORDER BY PHONE. Charge your
order to BankAmericard or
Master Charge.

Use our Toll Free Watts
1-800-527-2304

RADIO HUT GUARANTEE

tf you are not satisfied with any of
our products NO MATTER WHAT
THE REASON we offer you a full
money back guarantee if the prod-
uct or products are returned within
14 days after you receive them.

MAY 1977
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Worild’s Lowest
IC Prices

* SPECIAL PRICES *

MEMORIE! 74152 .80
74155 60
;lﬁo? 1.50% e 0
31021 170 7416 4
Promg 74161 75%
825238123 1.95% s
[ 7a163 5%
;I:o . 74165 o
74173 12
;:gg ::* 74174 75
T e 74175 5%
d 74177 70
1407 20 74180 80
o 12:% 74181 1.50
7420 12%
7427 2 74191 85
74192 70%
74193 704
o m | R R
. 72198 125
7441 65 % 9602 50 %
9300 75
WH 50 9312 70
7447 75
e s SCHOTTKY
7473 28 74501 25
7473 28 74502 25
e o 74837 a0
7480 40% 3508, S0
74585 200
7493 o 745113 80
7495 29 745139 150
74107 o 745140 50
74109 5o 748153 250
74116 150 745172 450
74128 a5 748174 205
74121 o 748175 2,05+
74145 75 745181 4.50
74150 - 748197 220
70151 & 748257 150

Order Mimmum §10 00 Add St
1ax Aiorders shipped Frst Cia

)0 smpping and handing
withinl 29 hours

HIGH SPEED - 15
74HOO -20 = o
4011 16 %
74HO1 20
74H04 20 D12 o
74H10 20 4013 o
a01s -80
7aH1Y 20
74H40 20 ROLS) o
74H51 20 prols -
4020 .80
7aH52 20 4021 95
7474 40 2023 6%
74H103 50 )
74H106 50 4025 20%
LOW POWER a027 40
SCHOTTKY 4028 60
741500 29 4030 25
7aL502 29 4040 95
741508 29 4042 £0
74LS10 29 2023 23]
aL827 30 4044 2
74873 35 4049 EDL
741575 65 4050 RS+
7aLS151 150 4066 s
7408153 110 4068 3
74L8157 110
7aLs161  150% | 9071 16|
7218163 150 4073 16
74LS164 150 4075 16
74LS174  1.10% 4516 B
7405175 150 4528 &
7aL8193 150
7415221 1.50% LINEARS
7318251 150 NES36T 275
7405253 1.50 NES5S5V 43
7415257 1.50 NES556A 90
74LS258 150 1456V 75
cMOoS 1458V 52
4001 1674 sesv 125
P b 567V 1.35
Vioos 5 540L 200
narge per orcer Caitormia residents add 6°- saies

Order the famous tasis 6 volume Programmed Learning Course ~“Microcomputer Design is a Snap " for
$99.50 and receive a special $10.00 credit on any group of IC's.

Sausfaction 100° guaranteed.

€LTRON

C.0D. Orders Phone (day or night) 408:354-1448

PO BOX 2542 -A
Sunnyvale, CA 94087

Free catalog—Just send us your name and address
- IR S EN ES SN D BN S S S e e A S S S S e e
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BURGLAR ALARMS

DIALING UNIT automaucally calls police. $29.95 Free
secunty equipment catalog S&S Systems. 5619-C St
John Kansas City. MO 64123, (816) 183-4612

For
faster
service

Burglar.Smoke
Fire Alarm Catalog

e Billions of dollars lost o(\nuolly due
to lack of protective warning alarms.

FREE CATALOG Shows you how to

protect your home, business

and person. Wholesale

USE | Ml prices. Do-it-yourself. Free
4 engineering service

ODE

on
all

- mail

HOME ENTERTAINMENT FILMS

HOW ARE YOU FIXED FOR 16MM SOUND FILMS? Special
Event! Operation Tall Ships. 16mm cotor sound. special.
$57.95 {you save $2 + shipping). limited offer. Byron
Nelson Golf. 1/4 hr 16mm B&W snd film. $25 ea! While
they last (+ $2. ea shipping). W.C Fields. | Had A
Million: Abbott & Costello. Midget Car Maniacs. $37.95 ea
(+ $1 shipping — you save about $2.). Home Movie Col-
lectors — Stock Car 500, 200" Stand. 8 color. $14 95 ea
ppd: Foreman/Frazier — Murder In Venezuela. $15.95 ea
| ppd. 200" Stand 8 color. NFL Football Follies or the

MooreMaxim fight, St 8 B&W. $7.95 ea (+ $0.75 ship-
ping). Get started collecting now. or select from new 54-pg
Columbia catalog. $1.00 refundabte with order. Castie
catalog $0.50 inci order torm: Sportlite forms $0.35 (coins.
stamps. pls). SPORTLITE, Etect-5. 20 N Wacker, Chicago.
IL 80606

2522 STATIC SHIFT REG
2513 CHARACTER GEN
2518-HEX 32 BIT SR
2107-1 1024 BT RAM
5280-4K DYNAMIC RAM
5202A UV PROM
MM5203 UV PROM
1702A UV PROM
5204-4K PROM

MINtATURE MULTITURN TRIM
100,500, 1K 2K 5K, 10K, 100K, 200K,
$.75 each

$:
TULTTTURN TRIM POTS Similar 1o
50. 100

3010 styte 3/16"x5/8"x1-1/4"";
1K, 10K, 50K ohms

POTS
Meg,
0

ourns

PRINTED CIRCUIT BOARD
1

2N 3820P FET
2N 5457 N FET
TIS 43 UJT
ER 900 TRIGGER DIOOES 4/
2N 6028 PROG. UJT

8 PIN DIP SOCKETS
14 PIN DIP SOCKETS
16 PIN DIP SOCKETS
18 PIN DIP SOCKETS

LR na

0L : 3/$4.00 24 % DIP SOCKETS 40
LIGHT ACTIVATED SCH's 40 PIN DIP SOCKETS 60
TO-18. 200V 1A s 175 T AT L)
is board 15 a single sided paper epoxy
TRANSISTOR SPEClALS board, 4% x6%" DRILLED and ETCHED
2N3585 NPN S: TO 66 .95 which will hold up to 21 single 14 pin IC's
2N3772 NPN S TO-3 . S 1.60 or 8 16, or LS) DIP IC's with busses for
gwaggg A (;ETO . Ss 75 power supply connector. . 54.00
N4 PN 1 - 1.00
2N6056 NPN Si TO-3 Darlington . § 1.70 R L §1.25
2N5086 PNP S1 TO-92 4/$ 100 FP 100 PHOTO TRANS S .50
2N4898 PNP TO-66 $ .60 RED, YELLOW, GREEN OR ’
2N404 PNP GE TO-5 5/$ 1.00 AMBER LARGE LED's ea. 5 .20
2N3919 NPN Si TO-3 RF S 1.50 MOLEX PINS 100/51.00
MPSA 13 NPN $1 TO-92 3/ 1.00 1000/87 50
NITOT NP S 1000 5,2 o 10 WATT ZENERS 39,4 7,56, 8.2, 10
3 U L 12 15,18, 22, 100, 150 or 200V ea. S 60
2N3055 NPN §1 TO-3 s 80 B A
2N3904 NPN S TO-92 5/5 1.00 B O O
2N3906 PNP S T0-92 5/5 1.00 2 enii) 25
s (i TEd 2 g0 MCG860 MODEM CHIP. 3$9 95
5NG109 PNP §i TO-220 s 55 Silicon Power Rectifiers
2N3638 PNP Si TO-5 5 5 1.00 PRV 1A 3A 12A 50A 125A
2NB5I 7 NPN T0-92 §1 1.00 100 06 14 30 80 370
C/MOS (DIODE CLAMPED) 200 07 20 35 115 425
74C02- 22 4015- 95 4029 1.10 400 09 25 50 140 650
74C10- 22 4016~ .40 4030~ 22 o 11 1
74C193150  4017-1.05 4033 150 gg'g 15 T R ]
4001 22 4018—1.00 4035 110
4002- 22 4019- 25 4042 78 '
4006- 1 20 4020 1.05 4047—-2.00
4007 22 4022 95 4049~ 40 SILICON SO _AR CELLS
4009- 42 4023 22 4050 40 2% diameter
4010— 42 4024~ /5 4055-1.50 .4V at 500 ma. $4.00/.2V at 200 mils
4011 22 4025 .22 4066~ 80 54:00/ ils $2:00
4012~ 22 4026-125 4071 22
4013~ 40 4027 40 4076 1.05 REGULATED MODULAR
4028~ ¢ POWER SUPPLIES
~15VDC AT 100ma
MCA 81 OPTICAL LIMIT SWITCH $1.50 115VAC INPUT

$27.95

120

LED READOUTS
FND 500-5" C.C
HP 7740- 3" C.C
MAN-7-3" C A
NS 33-3 dig. array
DL 747

Terms: FOB C|mbddqo. Mns

Send Check or Money O
Mln mum

Inciude Post
Order $5.00, C/

5VDC AT 1A 115VAC INPUT
12 VDC AT .5 AMP
TN 4748 (IN9T4)

. $24.95
$24.95
15/31.00

Send 25¢ for our catalog featuring
Transistors and Rectifiers
145 Hampshire St.,_Cambridge, Mass,

SOLID STATE SALES

P.0. BOX 74A

SOMERVILLE, MASS. 02143 TEL. (617) 547-4005

CIRCLE NO.
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TANTULUM CAPACITORS
22UF 35V 5/$1.00 6 8UF 35V 3/51 00 [
éE7UF 35V 5/$1.00  22UF 35V 200 ]
UF 35V 5/$1.00  30UF 6V N
1UF 36V 5/5100 33UF 35V 283 1 gZ :;g 3‘88
2 20UF 20V5/$100  17UF 20V
3.3UF 35V 4/$1.00 100UF 35V SANKEN AUDIO POWER AMPS
4,7UF 35V 4/$100 '150UF 15V Si1010 G 10 WATTS.
S $11020 G 20 WATTS . 31595
M7001 ALARM CLOCK CHiF R S HE
NATIONAL MOS DEVICES CCD 110 LINEAR 256 XI BT SELF
MM1402- 1.75 MMS057 - 2.25 SCANNING CHARGED COUPLED
MM1403— 1.75 VL BRI FLAT CABLE DEVICE . . . ... $65 00
MMI404 - piRa6, MMB060 - 2.75  ISREARAGY CCD 201 100 x 100 CHARGE
MM5013 %.50 MMS061 2.50 [RECKEAER COUPLEO DEVICE $99.00
MM5016— 2.50 MMS555. 4.75  EENENTTS
MMS5017- 2.70 VIVESTP PRl WRAP WIRE LINEAR CIRCUITS
MME056- 2.25 MMs210- 195 [EINSN LM307 ~Qp. Amp s .30
MMB086_ 2.26 NivEcIvEEoal  STRAND LM 309K 5V 1A REGULATCR S 95
- 100'/$1.40 723 - 40 + 40VV REGULATOR . . $ 50
TTL IC SERIES 301/748-Hi Per. Op. Amp. . . . S 31
3207 6.12,15 o1 24V NEG REG $1.25
7400— .15 7445- 70 74151 70 S00C On A
7401— .15 7446 .70 74153~ 65 R gy 3 3
7402 15 7447 70 74154— 1.10 78MGS-Pos 5 to 30V, 500 ma req $1.35
2403 15 7448- 70 74155 70 79MGS-Neg 5 10 30V, 500 ma reg  $135
CA 3047 HiPef Op. Amp S .95
7404— .20 7450 20  74157- .70
7406— 2 7472 33 74181~ 85 3407 5, 6,8, 12, 15, 18,24V POS
7406- 25  7473- 35 74163~ 80 REG. 10-220 $1.10
Ja0u. 25 7474 35 714164 95 7414 or 741C OP AMP $ 31
7408- 25 7475 40 74166 1.05 LM 308 Oper. Amp., Low Power . $ 95
7409— .21 7476~ .35  74173-1.40 747 - DUAL 741 S 65
7410 .15 7480— .35 74174 .85 556 — DUAL TIMER $1.00
7411 .20 7483- 70 74175 92 1456 ~ Oper Amp $ .95
7412— .20 7485 - 88 74176- 75 LM 3900 - QUAD OP. ANP $ 49
7413~ 45 7486 .30 74177 .79 LM 324 — QUAD 741 $1.50
7434 .70 7489-1.85 74180 .70 560 — PHASE LOCK LOOP $2.00
7416 .25 7490- 45  74181-2.10 561 — PHASE LOCK LOOP $2.00
7417— 35 7491~ .70 74190-1.20 565 - PHASE (OCK LOOP 5125
7420 .20 7492— 50  74191-1.20 566 FUNCTION GEN. $7 65
7425 28 7493— 45  74192— 85 567 — TONE DECODER . $1.50
7426 2 7494- 70 74193~ .85 LM 1310N FM STEREO DEMOD.  $2 75
7427 .30 7495 70 74194- 8O 8038 (C VOLTAGE CONT. OSC. $3.90
7430~ .20 7496— 70 74195- .75 LM 370 — AGC SOUELCH AMP. . 5115
7432 2 74107~ 32 74196 @88 555 - 2us - 2 HR. TIMER. . . . $ 45
7437— 25 74121 38 74257 125 553 OUAD TIMER a5
7438- 25 74123~ 65 74279 90 L5 (MCT-2} OPTO ISOLATOR 3 .80
7440- .16 74125— 40 75324-. 1 75 1458 DUAL OP AMP ... S B0
7441 85 74126 40 75491 65 LM 380 - 2w AUDIO AMP. S .95
7442- 52 74132~ 82 35492 65 LM 377 — 2W Stereo Audio Amp. . $2.50
R UR o LM 381 ~ STEREO PREAMY $1.60
] ITCHES M PREAMP  $1.
CTS$-206-4 Four SPST switches tM g?f BILJ?ELRAEJSII\/%AHATOR 3’_38
in one minidip package. $1.75 LM 319 — Dual Hi Speed Comp $1.25
CTS-2068 Eght SPST switches n a 16 LM 339 QUAD COMPARATOR  51.50
pin DIP package $1.95
5-8V SPST Minature reed, relay., normally PRV 1A 10A 25A [ 15A 6A 35A
open, 330 Ohm coil resistance. $.75, 3/$2.00 100 40
ALCO MINIATURE TOGGLE swncnss
MTA 106 SPDT . 20
MTA 206 DPDT $1 70

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM

INFORMATION  CARO

POPULAR ELECTRONICS
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LM—4 NON-LINEAR SGS-ATES — Audio 556C FrRom FAIRCHILD - AMD
« 0.03% Accuracy « 13 ranges: Power Amplifier IC's
i O ooy e e SYSTEMS, INC. I et Pn 2 s | ACE 236 miNIDIP PrG 3 for $1.00 2900 SERIES
Orngtsic zerong & palarity wi;_h TeReTos) T oo MN6040 C-MOS PLL — a singlehip BIPOLAR
o 03% R ] [Ty TBAB10AS 7 watt 2.10 |3,648 Solderiess Plug-in Tie Points "ha;e'}?:kfsnc"v’“;v',,"‘fe"s?f; ‘o2l MICROPROCESSOR
batteries & charger unit included NEASI07 "~ 2hvatt 1.35 |CAPACITY: Un to 36 14-Pin DIP's ?rsansceiveqrs and other communica- CIRCUITS
» Test leads included » 1.9”H x Ig:gggs ‘1‘62 Bt ;gg ® 4 5-way binding posts ®10-1/4" x | . oy jipment $7.90
27"Wx4.0°D $227.00 watt E 9-1/4" @ Fully — 512 sep- - 1-9  10-up
TDA2002 8 watt 4.20 |arate 5-tie point terminats, 32 ver— FLUKE MODEL 8030A $42.00 S
TDA2010 12w Hi-Fi 525 |y buti 1 ; ML e S HU Sl
LM-3 ! - tical distribution buses {each with § DIGITAL MULTIMETER AM2902PC 382 3.18
The Volksmeter + 1% accuracy » TDA2020 20w Hi-Fi 6.00 Jconnected 5-tie-point terminals) plus | 5 ; 1o v cix-function multimeter | AM280SPC 1010 810
13 ranges: 4 vdc. 4 vac & 5 ohms. Our Ancrona Information Book |4 horizontal buses (each with 18 con- e L . :
+” Automatic zeroing & polarity » 101 contains 92 pgs of data & |nected 4-tie-point terminals). $79.95 | Measurement functions include acf AM2906PC 11.20  8.95
! 'ng — (el ; voits {true rms}, dc volts, ac current| AM2907PC 810  7.00
Overload indication « Battery| LM—3.5 application notes on using 5 :
powered with batteries & charger [ The Volksmeter + 0.6% Accuracy] SGS-ATES Audio Amps. Get COBUITENO oS 'S0 {true rms), dc current, resistance. and | AM2909PC 895 7.15
Unit included s Test leads in-} = 100% over-range « 19 ranges:|Your cOPY now. Only  $4.95 New LED Mounting Systam diode test. Each function, except the| AM2911PC 595  4.75
cluded. = 1.9"H x 2.7"W x 4.0"D| 4 vdc, 4 vac, 5 ohms and, with the diode test, is supplemented by 5| AM2913PC 4.10 3.15
$125.00 3 current shunts which are In- INTERSIL 8038 L <\ | selectable ranges for a total of 26]{ AM2914DC 60.00 45.00
cluded, 3 dc amps and 3 ac amps.| PRECISION WAVEFORM : %}? ranges {one range for diode test).| AM2918PC 540 432
FM—7 * Automatic zeroing and poiarityl  GENERATOR & VCO v $250.00 AM2919PC 450 381
« Rugged, portable & battery | With 0.6% accuracy » Overload ® CLIPLITE mounts from the front FLUKE MODEL 80T_150C | AM20704PC 1575  12.60
powered with batteries & charger | Indication «  Battery powered| P/N 8038CCPD $3.90|  of the Panel in a.250 hole on 3/8" 2 - AM29705PC 15.75 12.60
unit included » High sensitivity: with batteries & charger unit in- centers. Panel thickness from | Temperature Probe Converts a dc .
cluded « Test leads included e " s AM29720PC  5.00 4.20
30 mV -50 Hz to 30 MHz (100 S'uded « Test leads o 8080A/9080A 1/16" 10 1/8". voltmeter into a thermometer With ) )\ ybq791pc 600 4.20
MV -10 Hz to 60 Hz & 30 MHz| * 1:9"HX2.7"Wx4.0"D $147.00 T @ CLIPLITE equalizes and increases | range of 56°C to +1500C. $125.00| v 2P o o0
to 60 MHz) = Input overload pro- . the brightness of commonly used . -
tection = 1.9"H x 2.7"W x 4.0"D 3%—5 - P MICROPROCESSOR wide beam LEDS. JAPANESE TRANSISTORS zmggggégg g-gg :gg
95.00 » Extends the range of the X ] i
Si FM-7 Frequency Meter — and al- COMBONENS .CUP..LITE 5 to be used with 25C1973 1.30 25(:823 75 AM29761DC  6.80 5.50
most any 50 MHz frequenc C8080A $19.50 .200 dia. LEDS 2sC1972 3.00 i
LM—40 M quencyl 1 0080ADC 21,00 ® Specify colors--red, green, amber, | 2561975 310 23C829 A 122 | Am20803DC 765 5.95
+ 0.1% Accuracy - 13 ranges: | meter — to upper VHF and UHF . o B ! 25C2034 340 2SC1359 90 | AM29811DC  4.85 3.80
4 vdc, 4 vac & 5 ohms = Auto-| frequency bands » 30-mV sensi- P8212 4.00 or vellow when ordering. d f
matic zeroing and polarity with :yv.:‘yu .edAcc:y‘aa‘;Ie(%( 1b ppm|  P8216 3.40 AUDIO POWER AMPLIFIERS MICROPROCESSOR KITS
R G e e, e ] [ LS g80 55 WATT AN315 AMD  AM2900K1 - Evaluation & Learning Kit  $289.00
t::;:.-s &B cehr:rgpey urne,‘ v;/r:cmded unit included » 1.9"H x 2.7"W x 58226 2300 Designed for mobile radios, SIGNETICS 2650KT9000 — Microprocessor Kit 99.00
+ Test leads included « 1.9"H x|4.0”"D « Interface cable & input AME228R8 iy tape Players, etc. Easy to FAIRCHILD F8 Microprocessor Kit 185.00
27"Wx4.0"D 1 cable inctuded 127.00 AM8238PC 8.20 use, High Gain — 53 dB INTERSIL IM6100 Microprocessor Tutorial System 583.00
$190.00 $
C8251 1430 {Ctosed Circuit) $3.90 Includes following modules: 6350 Inter-
39-439 Leather Case (used w/models LM-Series, FM-7, SC-5 $16.00 C8285 13.50 ' S, cept Jr, 6951 Jr RAM, 69526Jr Pro- ,
N grammabie ROM-P/ROM & 6953 Jr Serial |/0
5 :ARBON F1LM RESISTORS (§%) i
SAM’S BOOKS First Class Radio Tetaphons License Handbook, Only in Multples of INTERSIL 6957 Audio Visual Module for IM6100 125.00
TTL Cookbook/Ne 21035/336 pgs $8.95 4th E3./21144/416 pgs. _ - %750 100 pcs per value (ohms) PLESSEY SL1600
|C OP-AMP Cookbook/20969/592 pgs $12 95 Semiconductor Aeplacemant Guide/ %W . ..$1.69 per 100 1” (26mm) GaAsP LED
Second Class Radiotelephone License Handbook, 2 1092/256 pgs $3.95 %W ... $1.79 per 100 APPLICATIONS MANUAL
5th Ed /21111/448 pgs. $7 50 Building & Installing Elac(ronlc Intrusion Alarms o NUMERIC D|SPLAY Contains 114 pages circuit data
Transistor Substitution Handbook. 16th Ed 20929/136 pgs $4. 10 100 1.0K 10K 100K 1.0M 5 : :
- ysterm design and technical data
21333/384pgs . . . . . . . $4.95 Understanding |C Dperational Amplmms 11 110 11K 11K 110K 1.9M EP1000 | L
| for SL1600 Series Radio Com-
Reference Data for Radio Engineers, 6th Ed. 20855/128 pos $395 |12 120 12K 12K 120K 12M SL1/ > Cor
21218/1344 pgs. $30.00 How To Use IC Logic Elements, 2nd Ed. 13 130 1.3K 13K 130K 1.3»{! {Common Anode) \ munications Integrated Circuits.
Basic Electricity/Electronics Sarwes, Vol 1. Basic  21081/160 pgs $4.50 | 15 150 15K 15K 150K 1.5W 1 Piecs — $4.90 - 31
B inars and Applieations20167/320 pgs . $550 Understanding CMOS ntegrated Circuits 16 160 16K 16K 160K 1.8M | $13.00
Transistor Specifications Manual, Bth Ed. 21129/144 pgs Sai95) JiI8L 180 JSK 18K B18O0K Aem o P 21000 | Jmmf  |PLESSEY
21335/224 pgs $6.95 TV Typewriter Cookbook/21 313/256 pos _$995 2004200 120 3 d - || POLYESTER
422 220 272k 22k 220k 2:2m AN e
= 24 240 2.4K 24K 240K 2.4M { o J R)$ MINIED)
SANKEN HYBRID ) o o B e A MATSUO 001 1000 .14 | .039 250 .15
4 AUDIO \ 33 330 3.3K 33K 330K 3.3M DIPPED 0012 1000 .14 ] .047 250 .15
36 350 36K 35K 360K 3.6M 0015 1000 .14 | 056 250 .15
3 POWER AMPLIFIERS 39 390 3.9K 39K 390K 3.9M TANTALUM 0018 1000 .14 | .063 250 .15
B S1-1010G (10W output) .. . $ 6.90 AM1702A-6 E 1) GELECE s CAPACITORS | 0037 1000 14| 1 100 17
e — $1-1020G (20W output) $13.95, 51 510 51K 51K 510K 5.1M | MF V $§ MF V § .0033 1000 .14 { .12 100 .18
$1-1050G (50W output) . . . $26.80 ORIGINAL AMD 56 560 56K 56K 560K 5.6M 15 gg 33 6.3 :1!5 4g .8833 ggg 1: :g :gg g?
i i = 62 620 62K 62K 620K 6.2M | ! 33| 6 s a5 | [
Data Shest with Application Nates — $0.50 1.5 MSEC GUARANTEED H 25 (50 g'ak 68K 630K 68M 22 35 133|100 16 .4z ] 0056 630 14| 22 100 23
[:I]N“NH"A[ sp[[:ml“[s 1PIECE —$ 590 75 750 7.5K 75K 750K 7.5M 33 gg gg 18.0 gg .45 .gggg 233 :: ?‘:7‘ 183 gg
8 PIECES — $38.00 82 820 B.2K 82K 820K 82M a7 10.0 90 | . !
: 91 970 9.1K 91K 910k 9.1mM | .68 35 .33{150 20 .45 | .01 630 14| .39 100 .33
10 35 33[15.0 35 1.32 |.012 30 14| 47 100 36
PROTO BOARDS & EXPERIMENTERS PLESSEY SAMPLER ;g 33 4g ggg ;g gg 813 :gg 12 vgg 1‘gg 247:
. . B N B 2 .3 1. .01 1 1 B
Build & test circuits as fast as you think o ?goD'}‘f:EAHLE'iﬁ.osgg"cﬁfggs $26.00 22 35 |a0|a70 20 153 | 022 400 15| 82 100 54
PB-6 $1595 PB103  $59.95 A% %‘? ’ 3‘3 35 .42(e8.0 16 162 | .027 400 15 (1.0 100 .60
PB100  19.95 PB104 7995 « # &' 45 033 250 15
Roron B S Meae = RESISTOR KITS FAIRCHILD TECHNOLOGY KITS
PhOTO BOARDS = 5% CARBON FILM RESISTORS Complete Specifications on Back of Each Kit
) ) 1/8 WATT KIT LOW PROFILE SOLDER, DIGITS
With built- tated short-proof po supplies . .
e ' svw1 ;?nm{:gi;mo pov:’er su;‘:""" PP 3 e 20 D trerenn Vaimes FTK0001 0.5” High Common Cathode Digit $ 1.00
PB203A 2V 1 amb bng £18V. % amp ragulated 120.00 16882 10 4.7 M2) 1 24 25 49 50 UP ﬂﬁggg?; 3'357H hon ;‘°(’:“’"°” A"(‘:’d"hof'é "« ;‘7’2
5 ;o ’ 20 Each Val BPin .16 15 14 * High Common Cathode Digi
Bowersypely 'IIZCWA’::SKIT vapin 19 18 17 |FTK0004 0.8 High Common Cathode Digit 2.00
16Pin .21 .20 .19 |FTK0005 0.8" High Common Anode Digit 2.00
LOGIC MONITOR 1 LOGIC MONITOR 2 42 Differen: Vaiues | 18Pin 28 27 26 0.8" HIGH DISPLAY ARRAYS
Simultaneously displays static Displays static and dynamic (68521047 MY 20Pin 34 .33 32 12 N 2% Digit C Displ 7.00
and dynamic logiC states of states of digital |Cs such as C 20 Each Value 22Pin 36 .35 34 gigg:? e :zzv Z/EJ%T?(‘:I Iokcn:)_s; vav 2:00
DTL. TTL, HTL or CMOS MOS, HTL, TTL DTL & RTL 24Pin 37 36 35 r, 4 Digit Clock Displa o
DiP ICs. Pocket size. $74.95 Selectable threshold ;ontro« A ST ORI CORTENETEWIET 28Pin .44 43 42 LED LAMPS
124.95 e M 36Pin 59 .58 57 1
LOGIC PROBE LP-1 1/2W — $25.90 PEA KIT STORAGE BIN 0P 82 61 60 |ETR0020 10 Red LR L f—— 109
Compact. circuit-powered multifunction logic probe. Muiti-family STANDARD SOLDER. |r7K0022 10 LED Mounting Clips 1.00
compatablility. DTL/TTL/HTL/CMOS. Traces |0gic levels and pulses CORDLESS FTK0023 5 Three Pisce LED Mounting Adapters  1.00
throuah diaital circuitry $44.95. HOBBY-WRAP TOOL—BW-630| ,5 hin §3 '§§ 22 PHOTO TRANSISTORS
n y !
PROTO-CLIP ) 16Pin 30 27 25 [£TKO0030 5 Flat Lens Photo Transistors 1.00
SOCKETS & BUS STRIPS For power-on/hands off ® Battery Operated (Size C) 18 Pin a5 32 S0l|Er e 0037 SlA Rl e R oty Fan e Yoo
Plug.in, wire, test, modify or expand |5inal tracing. Bring 1C @ Weigns ONLY™ FOumces 22Pin 70 65 .60 |1k 0032 3 Flat Lens Photo Darlingtons 1.00
without patch cords or solder. Snap /8ads up from PC bosrd ® Wraps 30 AWG Wire onto 24Pin 49 .45 22 |:1K0033 3 Round Lens Photo Darlingtons 1.00
together 10 form breadboard neaded. |surface for fast trouble- Standard DIP Sockets (0.025 inch) gg §‘“ 1-33 \ gg . ?é PHOTOARRAYS
PN/Description  Term'ls Price :,hc‘)l‘fi"g“' in § 450 . C°d'"7'z" with built-in bit 30 Pin 159 145 130 |£TK0040 9-Element Tape Reader Array 16 00
QT595 Sacker 118 s12.50[PCI4 14pin S 450 " STANDARD. SOLDER, |FTKO041 12 Element Card AE sdar Array 24.00
8¥§3SB SB::“‘ gg 13'38 o 24-pin 850 $34.95 (vetreries not included) — ;30 - 24 FTKO042 Reflective Opto Coupler 4.00
i n !
QT478 Bus 6 226]PCAQ___40-pin _ 1375 WIREWRAP K ) 1apin 36 32 29 COUPLERS
QT 35S Socket 70 8.50 = A IT — WK-2-W 16Pin 38 35 32 |[FTKOO050 3 General Purpose Dpto Couplers 1.00
QT35B Bus 12 200 WRAP @ STRIP @ UNWRAP 18 Pin 52 47 43 |FTK0051 Darlington Opto Coupier 1.00
OIESIR ok e £ e ® Tool for 30 AWG Wire 22lning o) ReZL jBa MOS CLOCK CIRCUITS
QT8S Socket i 328 @ Roll of 50 ft Whhe 30 AWG Wire e 1:13 LE8 2l 1FTK0400 Dugital Clock/Calendar Circuit 700
QT 7S Socket 14 3.00 @ 50 pes, sach 1° 3 &4 36Pin 175 140 126 (FCM7001)
lengths — Dra—stnpped white wire 40Pin 175 169 1.45 {FTK0401 Digital Clock/Calendar with BCD 7.00
BREADBOARD JUMPER WIRE KIT e 2 WIREWRAP GOLD Outputs (FCM7002)
Each kit contains 350 wires cut o 14 | $11.95 (Lovel No. 3) FTK0402 Direct Drive Digital Clock Circuit 5.00
ditferent lengths from 0.1 to 5.0". 10Pin 45 .41 37 with AC Output (FCM38174)
Eac:\ o :s snipeeq and lcadswalre WIRE WRAP TOOL WSU-30 14Pin .39 .38 .37 |[FTK0403 Direct Drive Digital Clock Circuit 5.00
en 'or eas' inseruon. e
y R ! WRAP @ STRIP @ UNWRAP — $5.95 16Pin 43 42 41 with DC Output (FCM3817D)
il B cLii O O coehacd 18Pin .75 68 62 |r7K0405 Direct Drive Digital Clock/Calandar 6.00
PVC imsuistion. The wires coma o WIRE WRAP WIRE — 30 AWG 20 592 e Circuit (FCM7015)
o U ) 25 ft. min $1.25 50 ft.$1.95 100 f1$2.95 ; g
Bcked in @ convenient plastic box. | 1000 1 315.00 SPECIFY COLOR: White, Yellaw. | 36 Pin 159 145 1.30 | cy\(5505 automobile Clock Kit 40 00
"""""""" ’ Red, Green Blue or Black 40Pin 1.75 155 140 cy0701- 6-Digit Wal! Clock/Calendar 55.00

ANCRONA

MAIL ORDER ADDRESS — P

0.

Box 2208P, Culver City, CA 90230. Send check or
money order, COD, Master Charge and BankAmericard welcomed. Minimum Order:
$10.00. Add $1.00 to cover postage and handling. California residents add 6% sales tax.
TELEPHONE ORDERS: Call {213) 641-4064.

ANCRONA STORES DO NOT ACCEPT MAIL OR TELEPHONE ORDERS

Only $4.95

{213) 390-3595

(714) 547-8424

(602) 881-2348 (503) 254-5541

(404) 261-7100

CALIFORNIA CALIFORNIA ARIZONA OREGON GEORGIA TEXAS CANADA. B.C
250 = ! ANCRONA ANCRONA ANCRONA ANCRONA ANCRONA ANCRONA ANCRO’NA‘ ]
INFORMATION | 11080 Jefferson Bivd. | 1300 E. Edinger Ave. | 4518 E. Broadway | 1125 N.E. 82nd Ave. | 3330 Piedmont Rd., NE 2649 Richmond i
BOOKLET Culiver City, CA 90230 | Santa Ana, CA 92705 | Tucson, AZ 85711 Portland, OR 97220 Atlanta, GA 30305 Houston, TX 77098

(713} 529-3489
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BOOKS AND MAGAZINES

FREE book prophet Elijah coming before Christ. Wondertul
bibte evidence Megiddo Mission. Dept 64. 481 Thurston
Rd.. Rochester. N.Y. 14619,

BACK ISSUE MAGAZINES 1890 to 1976 Free list Send
stamped envelope to Everybody s Bookshell. Dept PE 317
West 6th. Los Angeles CA 90014

BUSINESS OPPORTUNITIES

| MADE $40.000 00 Year by Mailorder! Helped others make
money' Free Proof. Torrey. Box 318-NN. Ypsilant.
Michigan 48197

FREE CATALOGS. Repair arr conditioning. refrigeration
Tools. supphes. tuil instructions Dootin. 2016 Canton.
Dallas. Texas 75201

MAILORDER MILLIONAIRE helps beginners make $500
weekly Free report reveals secret plan' Executive (1K5).
333 North Michigan. Chicaqo 60601

GET RICH with Secret Law that smashes debts and brings
you $500 to $5 Million cash Free report! Credit 4K5, 333
North Michigan. Chicago 60601.

HIGHLY

PROFITABLE O N E'M AN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not required.
sales handled by professionals. Postcard brings
facts about this unusual opportunity. Write today!
Barta- DR, Box 248, Walnut Creek. CA 94597.

FREE SECRET BOOK 2042 UNIQUE. Proven Enterprises’
Fabulous “Lutie Knowns”™ Work home' Haylings-B. Carls-
bad. Calil 92008

HOW TO MAKE $2.000 WEEKLY at home using other peo-
ple’s money. Guaranteed Free ODetails. Richlieu. Box
25357. Dept F5. Houston 77005

MAKE BIG MONEY in spare ume seliing Tubes. Antennas.
Speakers. Test Epuipment. Lite Bulbs. Hi-Ft. etc. No invest-
ment Free information Alled Sales. Pimento. IN 47866
(812) 495-6555

LIFETIME OPPORTUNITY for mechanically electronically
inclined individuals. Operate Successful Manufacturing
Business. Mark. 92-K Brighton 11th. Brooklyn. New York
11235

NEW LUXURY Car Without Cost. Free Details! Codex-ZZ.
Box 6073. Toledo. Ohio 43614. o

STUFF ENVELOPES $250 + Thousand. supplies. Enclose
stamped. addressed envelope. Enterprises. Route One.
Box 263-E5. Pauls Valley. OK 73075.

MISCELLANEOUS

WINEMAKERS: Free lustrated catalog yeasts. equipment
Semplex. Box 12276P, Minneapolis. Minn. 55412.

POPULAR ELECTRONICS INDEXES For 1976 now avail-
able. Prepared in cooperation with the Editors of "P/E.’
this index contains hundreds of references to product
tests. construction projects. circuit Ups and theory and 1s
an essential companion 10 your magazine collection. 1976
Edmion, $1.50 per copy. All editions from 1972 onward still
available at the same price. Add $.25 per order for postage
and handhing. $.50 per copy. foreign orders. INDEX. Sox
2228. Falits Church. Va 22042

TTL 7400N TTL LOW POWER SCHOTTKY CMOS
SN7400N 13 SN74125N .40 SN74LSO0ON .23 SN74LS138N 1.25
SN7401N 14 SN74126N 40 SN74LSOIN .23 SN74LS139N 1.35 88288(1)35 ?g 88282855 99 ggzg%gg 1(5)§
SN7402N .14 SN74128N 59 | SN74LSO02N 23 SN74LS145N 1.19 | CD4002BE 13 CD4041BE 67 CD4511BE 1.25
SN7403N 14 SN74132N 69 | SN74LS03N 23 SN74LS15IN 99 | CD4006BE 99  CD4042BE 63 CD4a512BE 1.15
SN7404N 17 SN74136N 59 | SN74LSO04N 28 SN74LS153N 99 | CD4007BE 17 CD4043BE .45  CD4514BE 2.50
SN7405N .17 SN74141N 88 | SN74aLSOsN 28 SN74LS155N 145 | CD4008BE 80 CD4044BE 45 CD4515BE 2.50
SN7406N 25  SN74142N 3.70 | SN74LS08N 23 SN74LS156N 145 | CD4009BE 37 CD4046BE 245 CD4516BE 1.10
SN7407N 25  SN74143N 398 | SN74LSO9N 23 SN74LS157N 99 | CD4010BE 37 CD4047BE 245 CD4518BE 90
SN7408N .17  SN74144N 398 | SN74LS10N 23 SN74LS158N 1.10 | CD4011BE 18 CD4049BE .37  CD4519BE 79
SN7409N A7 SN74145N .69 SN74LS11IN .23 SN74LS160N 1.50 CD4012BE 17 CD4050BE ‘37 CD4520BE 79
SN7410N 14 SN74147N 158 SN74LS12N 25 SN74LS161N 1.50 CD4013BE 37 CD4051BE 1A15 CD4522BE 1.98
SN7411N 20  SN74148N 119 [ SN74LS13N 65  SN74LS162N 150 | CD4014BE 89  CD4052BE 115  CD4526BE 150
SN7412N 21  SN74150N 95 | SN74LS1aN 135  SN74LS163N 150 | CD4015BE 89  CD40S3BE 1.19  CD4527BE 1.50
SN7413N 39  SN7415IN 61 | SN74LS15N 23 SN74LS164N 1.60 | CD4016BE 37  CD4055BE 1.29  CD4528BE 1.20
SN7414N 64  SN74153N 61 | SN74LS20N 23 SN74LS168N 225 | CDa017BE 94  CD4060BE 1.40  CD4531BE 1.25
SN7416N 24  SN74154N 95 | SN74LS21N 23 SN74LS169N 225 | CDa018BE ‘99  CD4066BE .59  CD4539BE 120
SN7417N 29 SN74155N 70 | SN74LS22N 23 SN74LS170N 270 | CDa019BE 42  CD4068BE 24  CD4555BE 75
SN7420N .14 SN74156N B4 | SN74LS26N 37 SN74LS174N 125 | CD4020BE 104 CD4069BE 24  CD4556BE 75
SN7421N .20 SN74157N 59 SN74LS27N 27 SN74LS175N 1.25 CD4021BE 99 CD4Q70BE .24 CD4585BE 1.80
SN7422N 20  SN74159N 250 | SN74LS28N 30  SN74LS18IN 330 | CD4022BE 89 CD4071BE 24  74C85/40085PC 120
SN7423N 25  SN74160N 85 | SN74LS30N 23 SN74LS190N 180 | CD4023BE 18 CD4072BE 28  74C160/40160PC 1.50
SN7425N 25  SN7416IN 85 | SN74LS32N 33 SN74LS19IN 180 | CD4024BE 67 CDA4073BE 29  74C161/40161PC 150
SN7426N 22  SN74162N 85 | SN74LS33N 37 SN74LS192N 180 | CD4025BE 17  CD4075BE 29  74C162/40162PC 150 |
SN7427N 25  SN74183N 85 | SN74LS37N 37 SN74LS193N 180 | CD4026BE  1.39 CD4076BE 105  74C163/40163PC 1.50
SN7428N 28  SN74164N 98 | SN74LS38N 37 SN74LS194AN 130 | CD4027BE 39 CD4078BE 24  74C174/40174PC 1.40
SN7430N 14  SN74165N 97 | SN74LS40N 27 SN74LS195AN 130 | CD4028BE 75 CD4081BE 24  74C175/40175PC 1.40
SN7432N 23  SN74166N 1.09 | SN7aLS4a2N 89 SN74LS196N 1.40 029 79 CD4082BE 29  74C192/40192PC 1.50
SN7433N 30  SN74167N 2.75 | SN74LS47N 110 SN74LS197N 1.40 | CD4030BE 37 CDA4085BE .75  74C193/40193PC 1.50
SN7437N 21 SN74170N 169 | SN74LS48N 110 SN74LS221N 1.30 | CD4033BE 160 CD4086BE .75  74C195/40195PC 1.40
SN7438N 21  SN74172N 875 | SN74LS49N 110 SN74LS240N 250 | CD4034BE 2,95 CD4502BE 115 )
SN7440N 14 SN74173N 124 | SN74LS51N 23 SN74LS241N 2.40 -
SN74a2N 37  SN7417aN 94 | SN74LS54N 23 SN74L5242N 2.40 MOS AND BI-POLAR MEMORIES
SN7443N .68 SN74175N .84 SN74LS55N .23 SN74LS243N 2:40 PN Description Price
SN7444N 85  SN74176N 77 | SN74LS63N 175  SN74LS244N 250 | C1702A (1 Microsecond) 256 x 8 EPROM 895
SN7445N 65  SN74177N 76 | SN74LS73N 45  SN74LS247N 1.30 | C1702A (1.5 Microsecond) 256 x 8 EPROM 5.95
SN7446AN .70  SN74178N 119 [ SN74LS74N 45 SN74LS248N 1.30 | c2708 1K x 8 EPROM (450 NS i
SN7447AN .67  SN74179N 1.49 | SN74LS75N 65  SN74LS249N 1.30 | g080A 8 Bit MOS CP i L a200
SN7448N 69 SN74180N 7 | SN7aLS7EN 45 SN74L3251N 150 ' Ri2imcroseconds) g
SN7450N .14 SN7418IN 194 | SN74LS78N 45 SN74L5253N 150 |[2102-1P 1K Static Ram 1024 x 1 (450 NS) 250
8N745IN 14 SN74182N 59 | SN74LSB3AN 139 SN74LS257N 140 | 342PC  Quad 64 Bit Static Shift Register 4.50
SN7453N 14 SN74184N 175 | SN74LS85N 160  SN74LS258N 140 | 3347PC_ Quad 80 Bit Stanc Shift Register 4.50
SN7454N 14 SN74185AN 174 | SN74LS86N 48 SN74LS26IN 2,95 | 3341APC 4 x 84 MOS FIFO 1 MHz Shift Register 4.50
SN7460N .14  SN74186N 695 | SN74LS9ON B9 SN74LS266N 55 | TMS0117NC Decimal Arithmetic Processor 10.00
SN7470N 26  SN74188N 298 | SN74LS9IN 115  SN74LS279N .75 | LCM1001  Microprocessor Learning Module 149.95
SNPATN 33 SNZAIGIN 104 | SN7arSsaBN B3 SNyaLoieoN 13 | TMAGBONL o Doame 2%
d . 4 K N74L N
SN7474N 20 SN74192N 84 | SN74LS95AN 150  SN74LS283N }£ mg%’ﬁt :Q &::m:z :2” ;:::::2 %:g {53 ::n) g'gg
SN7475N .46 SN74193N .84 SN74LS96N 1.65 SN74LS295AN 1.75 AY5-1013P 8 Bit UART b ;
SN7476N .30  SN74194N 89 | SN74LS107N 45 SN74LS298AN 175 | SEMI 4804A aK & i o
3N7480 35 3N74195N D K STATIC RAM 1024 x 4 (450 NS} single 5V supply 14.95
N 741 54 | SN74LS109N 50  SN74LS324AN 225
SN7481AN 3 93415PC 1K RAM 40 NS Open Collecior 1.00
95 SN74196N 87 SN74LS112N .45 SN74LS352AN 1.45 -
SN7482N 55  SN74197N 73 | SN74LS113N 45 SN74L3353AN 170 | 93425PC 1K RAM 40 NS Tri-State 11.00
SN7483AN 65  SN74198N 164 | SN74LS114N 45 SN74L3365AN 69 | AM2901DC 4 Bit Bi-Polar Microprocessor siice 31.50
SN7484AN 150  SN74199N 164 | SN74LS122N 83 SN74LS366AN 69 | AM2902PC  Carry Look Anead Circuil 3.18
SN7485N 84  SN74221N 114 | SN74LS123N 99 SN74LS367AN 69 | AM2905PC  Quad 2 Input Bus Transceiver 8.10
SN7486N 30 SN74246N 1.95 SN74LS124N 195 N74LS368AN 69 AM2907PC Quad Bus Transceiver with Tri-State Receiver and
e I s R e R o P 3
d . N74LS 12! . N74L AN . AM i
gm;zg;m 32 gm;zggm }Sg gmztgl ggm 1.;3 gmatgg%m 1.32 AM2918$€ 40\13;11%?"::9?:12?w’\i‘l:rsolgrnodga'radmafgql":ie-%?:{e Oulputs 353
d d d 4 2.75 | F8Kit 8 Bit Microprocessor Evaluation Kit with Sott 85.00
SN7493AN 44 SN74285N 85 : nRitw cee s
SS7494N 69  SN74278N 1.99 P S R — — — — -
SN7495AN 67  SN74279N 57 TEXAS INSTRWENTS DATA BOOI(S FAIRCHILD DATA BOOKS
gm;:g;sm z.gg gm;zgg‘m lgg LCB1011 Understanding Solid State Electronics 295 | Power Data Book 300 |
SN74100N 97 SN74285N 230 LCB1831 Sotiware Design for Microprocessors 12.95 Bi-Polar Memory Data Bpok 250 |
3N7410aN 42 SN74290N 35 LCC4041 Power Data Book 3.95 | Linear Integrated Circuit Data Book 295
Haner SH RS 85 | LCCa112 TTL DataBook 495 | Low Power Schottky and Macrologic TTL 175
SN74107N 28 SN74298N 164 LCC4131 Transistor and Diode Data Book 495 | Interface Data Book 1.00
SN74109N .47 SN74351N 192 LCC4151 Linear and Interface |.C. Data Book 395 | — - |
SN74110N 52  SN74365N ‘65 LCC4200 Semiconductor Memories Data Book ~ 2.95 | Raytheon Linear Integrated Circuit Data Book 1.50
SN7411IN 69 SN74366N 85 LCC4230 Optoelecironics Data Book 295 Solid State Scientific CMOS '8’ Series Oata Book 2.50
gm;z};g” :28 gm;:ggg“ gg LCC4241 Linear Control Circuits Data Book 295 Unitrode Semiconduclor Data Book 495
SN74121N .34 SN74390N 1.40 “ONLY MAJOR MANUFACTURERS SUPPLIED"
g“;ﬁggﬁ 433 gm;ﬁgg“ 1-38 This is a partial listing. Our complete catalogue lists many more device  Distrabution— 1 QUALITY
: 1 types & series which are available™ ~Our quality cannot be surpassed” 2. INVENTORY
— — — *‘How can you beat the combination — the finest quality; current produc- 3. PRICE
lsllo:ml:ml ‘da't:i’cmfddgucg: h:mdlhe mlﬂrlroruhcltuug as Tnsos l|n~ W¢l nw‘:"er the lowest mix 7m:in| for major mlnullclums' devices
. r miconductor — e lowest prices — Surel only. with the largest variel i i from stock, fr
We ?"e' the largest variety of current pro- an unbeatable combination. Get the most value for your gollav“ ' sou{ce. .  of devices available from stock. from ane I
duction Texas Instruments and Fairchild Active Electronic provides the three essentials in Semiconductor We offer Rolls Royce quality at Yolkswagen pricing.
Semiconductor only 74LS devices from e B T ) 3
[ )
stock. Even though the competition for cur-
rent production major manufactured 74LS
devices is limited, we are dedicated to pro- P BOX 1035 AM AM ETT
vide the best prices possible. As our costs T hone (b L0 Al AlELaPE LD [ it el T S 01701
Ly A olop Orders & Enquiries (617) 879-0077 New Catalogue available on request
: NOW IN CANADA 5847 Ferrier ot. 44 Fasken Dr-Unit 25 MINIMUM ORDER $10.00 « ADD $1.00 TO COVER
our customer. 1 0 v
2 Locatlion Montreal, Quebec Rexdale, Ontarlo POSTAGE & HANDLING
a I} Tol. (514) 7356420 Tel, (418) 6774287 \ * Canadian customers add 30%
for duty and handling. All federal and provincial taxes extra.
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" PLANNING TO I )

i €.
Popular Electronics = ,; s SN s |
/
MAY 1977 = L Name._——/——pl/eisiim///(:l‘
. \l() Address —— \
|
|

ADVERTISERS INDEX |
Let us know 8 weeks in advance so that you City — \
_ won't miss a single issue of POPULAR - _/z\p—-—:’_.
READER ELECTRONICS. swale———m""""  __ —— -
SERVICE NO. ADVERTISER PAGE NO. Attach old label where indicated and print e

NEW ADDRESS HERE 0206

new address in space provided. Also include
your mailing label whenever you write con-

1 APProducts, Inc ... .... ..... R - 4 cerning your subscription. It helps us serve Name -
2 AVR EleCtronics............... ... L1001 you promptly. please print
Acoustic Fiber Sound Systems, In¢ ........... 25 Write to: P.O. Box 2772, Boulder, CO 80323, Address
3 Active Electronic Sales Corp . e 1 122 giving the following information:
;3 :ﬁyanczd Mucro_cor'rg:puter Products T - L 106 [ Change address only [J Extend my subscription City
ison Automotive Company ......... . ..101
8 AncronaCorp. ........ ..... L1121 ENTER NEW SUBSCRIPTION State Zip
Audio Products, Inc ... .. L4 01 year $9.98 O Payment enclosed , fo Canada add S3 F
i Additional postage per year For Canada a or
Allow 30-60 days f (1 extra BONUS issue)
owgutsor daysaion countries outside U'S and Canada, add $5--cash n US
10 B&K Product of D
roduct of Dynascan .. .. . ... ... ... 60 delivery. [ Bill me later curency only
11 Buliet Electronics e 18
12 Byte Publications ........... .. — - | 39
CREI (_Zapitol Radio Engineering P.0. Box 4430C Santa C|ara. CA 95054
InStitute fe 4k Phoceee o o o wbe 70, 71,72, 73 (408) 988-1640
Cleveland Institute of Same day shipment. First line parts only. Factory
Electronics, Inc................ . 28, 29, 30, 31 tested. Guaranteed money back. Quality IC's and
15 Cobra, Product of Dynascan SECOND COVER other components at factory prices
13 Continental Speciaities Corporation ......... .. 89 P '
14 Crown ... . p—— - 6 INTEGRATED CIRCUITS
16 Deita Products, Inc ..... .. ST Wi o« 35 DD L
8 B 74500 TTL LM309% 95 Nrsgoa 100 ELECTRONICS
17 Digi-Key Corporation .. ...................... 115 7400 7 ;‘ LSoon 28 LuiH 0 Nese 18  Cosoz 7
Bak 7302N AL : 0 i
Digital Concepts . ....... ... — T 77 na oyl B onanY gw New o o GO 2
1 7404N T 74 SU‘)N 4 M3tg 1 7
18 Digital Group, The...... 82 BN @ g 2 o e B ke n GHES o e
3 B 7 : :
67 Digital Group. The. ... . .. .. y. ... 69 Hom 25 adim 7 ok 135 127 B Bee 3 (9 B swsamiowroms G 430 MY 3%
7410N 175N 130 LMIOK-15 135 rociey 3 M046 2 oo 5 P 1UP 5 My ‘22 e o R
781N 28 7415200 g IMI20TS 160 2y 3 4049 & 15 5 3 o e i
19 ECO................. e 14 ot BERT T O i ) S, 10 rssi 3 050 0 B B om B daww a0 szeMa 7%
20 Edlie Electronics ... . ... oo 112 mw 7 Sov oz tuggers e v I R I ghol PO 6D F) h [l JRsoesshen s
H 422N 39 74 - ..
21 Edmund Scientific Co ....... I—— 105, 124 Faw B it S chow LA o FE @i 300 TN 40
q e 30 7HLSTAN a6 LMMOKS 1 S454CN 8126 PROM 35795MHz 150 18432 MKz 450
22 Electronic Book Club ....... S .o U 7438N 25 7aS7SN NiOKE 160 DISCRETES Daoes o e 2 e, 1 2 118 Miz 450
. . 73408 17 74LSON 110 LM3dOK-12 1 m 4071 i 5;97 ;: e iso DISPLAY LEDS
64 Electronics Unlimited ... .. e i....... 99 74420 78 ALSIN 1 MK 15 1 2 4072 bt e 40 270 2
7445N 85 TMLSOEM 1 M340K-24 4003 4073 1 nns MEMORY RAM AR 125
23 Eltron ... a- . ..120 406N 04 7ALSIOIN M340T-5 N3004 2075 b 4 L L85 MANG64O Dual 500 3
. . ; 7447N 60 74LS112N M3401-8 [l 076 17 zmz 1 e . 3500 maNTz 300 1
24  Empire Scientific ... .. 94 Tty IR, Mear L. 4076 0 20 4 LTI M s 00 1
N . 450N 7ALS132N L
25 Extron LIFESCREEN Projection System ....... 39 oW R Tashey s Lwsoris o heraia e 2 22 7 D Uison Uy 30 1
L o M | 0 i e I ! wa’smogflmffvo Fashir D7 & a0 5
26 Godbout Elecs., Bill ............ .. ... w.....118 Ta TSN 1 M348 2 A eI M558 H o tata 59 FNDIS c 357
27 Grantham College of Engineering 103 AN OR NnEN Gl MR TR e et 7@ GREE 8w Pustoutton 50 Mosi & oo 1
""""""" A Te e ok e E iR MW R Ehomi S R
. 40N 45 74L5190N 2 370 .
o SRS s sl R dm iR M B ofomar oW e B
5 Heath Company................. cab 70950 7 LM3gON 100 (NeTG4A ) IR coms 3 Diglt Unlversat 5 dignt 14 pin dispiay 2
721008 i LM381 2N3904 Yidse 150 MMs30g q Counter Boare Kil NSN33M 3 digit § pin 9
30 IMSAI Manufacturing Corporation momm iy § o A”riggbcmtvmm SR v R AT S ]
............. 41 e 5] ot U] HLED 7520 Clavex pnoocells
711218 3 LM703H 8 4363 1 MM3313 3 TIL31 Hex
Hlinois Audio. . ... . 3 B T 180 [Mroan HO MMS3 14
31 inois Audio TN 42 7de ars e LD130 iafrsf|| (E03%0m [2 MM5315 : TS 620 ::M%;:‘&J%";;:s}na crp 51395
32 International Electronics Unlimited . N2 s MI2IN o 00 MME315 s 3341 59 8453104 Clock D er
RESISTORS LMi!!S MA ﬂu!zmr D
2
33 James Electronics ... ... 5 Rt 50
........... ] per fype 05 EDMP\I"N IﬂARD ks
741550 74874 M747N by CT7001 5 25 pur type 03 BK RAM Board ki $225 00
34 Leader Instrument Corp .. ;:E;;: . parenl Didos ' e ain (MMaTALS 8 ‘gggg:;;g: 05 K EPROM K %0
4161 04009 74074 'S -
74(62N 135 CA30ZB 1.00 130 ! 401 74076 o 7205 16 MISCELLANEQUS Extender Board
35 Mclntosh Laboratory Inc . ........ .. AU 63 741638 135 CA304S Wi 127 Coion Tk 18 N 3 12 Vall 300 ma wih connector 250
7417aN 113 CA3D4E 95 LM1307 200 cpap1z 74693 40 Dsoussc 3 trangigrmer 2 Video intertace board  149.95
36 Mallory& Co..Inc.. PR .. ... ... .. 5! TN 90 CAIIS g (MO0 275 (Daos 705 210 s eos Oats Access Amangement
X 741818 240 CAX0S4 00 (M6 i 740107 85 ulcuupnu:zssna Rea T018 5 il st nel 1000
37 Midiand International ... e bk e, 23 7atsN 115 CA08 80 LM 5 coagts J5C15e 300 8080 wnhoam 19 PG Py 1 oo
THON 125 CA30E2 M1812 750 Cpagis Hcie)  Lad o S0 ans 23 Grange 1018 20 PR
38 Motorola ... 27 41930 CA3086 4 1889 300 CDap17 ndie 24 O, 8 m L
M opf, g loam jp s B OE 18 D o 88
NRI Schools ......... 1 e S 8,9 10, 11 74290N 185 IMIDAN 35 (MJS0ON 55 CDWOAD s 1% Coesmco 29 inbolCrenn) 25 Keyar 8043
9 Nationat C 102 Tag6oN 200 LMGOIAH 35 LM3%0S T5 Cpanzi Taggs 10 18020 35 Jimba Orange comsiele win spec
3 ational Camera ........... OF B e ST [ Mo 2 Gy 76 10 A ROAAL [ ang soc
40 New-Tone Electronics ......... el ey » e 117 743N 200 (M30BN 8 NESIOL 3% Cpanz4 winrace e e v1e % c"“ny oy e Yeaa 3o 00
LM3I09H 15 NESSON B Cpen2s 5008 LT R o RCia SCPMP Kit $99.00
41 OK Machine & Tool Corporation ... .. .. ... b1
42 OK Machine & Tool Corporation ......... ..... 58

Not a Cheap Clock Kit $17.45
Incluges everything except case. 2-PC
hoards. 6-.50” LED Displays. 5314 clock
chip. transformer, ail components and
full instructions. Same clock kit with 80"
displays. $22.75

Freguency Counter Kit 60 Hz Crystal Time Base

Covers audio, ultrasonic and low amateur Kit 54.75 Converts digital clocks
band 10 Hz to 2.5 MHz typ. Dual channel from AC Tine frequency 1o crystal time
fignf seqsitiity K aSRmilivotsgGystal base. Qutstanding accuracy. Ki includes
contro\lted clock %ansge presca::edI for PC board, MMS%GQ, oy el raaistors.
higher trequency. digits. Full in- A
structions. Less power supply.  $40.00 capacitors and

Clock Modules

Smp““‘“ Kit $26.95 Complete alarm clocks ready to hook up
Full six digit battery operated. 2-5 volts with transformer and switches. Very com-
3.2768 MHz crystal accuracy. Times to pact with .50” and 84" digits.

59 minutes. 59 seconds. 99 1/100 trs. MA1002A. C or £ 50" $ 895
Times standard, split and taylor. 7205 chip, 102P3 Transformer S 2.25

43 Olson Electronics ....... . ... ...
44  Optoelectronics . ...

45 PAIA Electronics . ........
46 PaceCB.............. ... ... .
47 Pearce-Simpson, Inc ................ ..
48 Personal Computing Magazine ...

49 Pickering& Co.. .. ....... ...

69 Poly Paks...... .

50 Quest Electronics ...

51 RadioHut ......
Radio Shack gass:usd o semed 5 o Caipmns 0

Digital Temperature Meter Kit
indoor and outdoor. Automatically
switches back and forth. Beautiful. 50"
LED readouts. Nothing like it available.
Needs no additional parts for complete,
full operation. Will measure —100° ta

+200°F, air or liquid. Very accurate. all components minus case. Full instrugt MA1010A. C or E 84" $11.95
52 Radio Shack .. ......... ....... Complete instructions 39.95 102P2 Transformer § 225
= = ‘ . Special transformer and six switches when
53 SAE........ 8080A Microcomputer Kit CO§MA3. ELF purchased with module 2.95
54 S.D.Sales Co 8080A CPU, Crystal Clock. 10 Butters. [l Eopiaty oo ssang " Users Manual §7.50
55 Schober Organ Corp. The .. ................... 104 RAM and PROM. D/A—A/D converter ey e e ) St toh/Ti Kit $55.00
; Complete kit of parts to build the “ELF opwatch/Timer Ri .

56 Scientific Research ... ........ ... ...l 59 PROM Programmer Memory expandable. including CDP1802 and users manual as 4 Digit. 7 function programmabie stop-

57 Sencore ................ T - Complete documentation Incl. assembly listed in August 76 Pop. Elect. minus watch/timer Two PC boards, components
58 Shakespeare Company ...............c...... 35 instruct.. programming et $195.00 power supply and board. $92.00 and case Crystal controlled. this kit is
59 Solid State Sales................. ... 120 excellent for rally and events as well as
60 Southwest Technical Products Corporation .... 13 1977 IC Update Master VOLUME SPECIALS navigational. photography and for appli-
61 Southwest Technical Products Corporation .... 15 Manual Brand new Complete inte- s % RAM ) ance control.

Speakerlab. Inc grated circuit data selector from all manu- MM5369 Dwiter 210 "
62 Superscope, Inc facturers. 1264 page master ref. guide to e SRS b Auto Clock Kit $15.95
the latest [C's including microprocessors 18MHz Crystal 3% 5 DC clock with 4-.50" displays. Uses Na-
59 1:’:;: ilnstruments Incorporated... .. R 7% and consumer crcuts. 17,000 cross R tional MA1012 module with alarm option
""""""""""""""""""" references for easier sourcing of hard to Ma 1013 Rarm Clock Mog 10 8 Crystal time base PC boards and full in-
65 U.S. Pioneer Electronics ................... 52, 53 get parts. $306.00 with free update service WS; Cloc 39 structions. Add $3.95 for a beautiful
4 United Audio Products, InC ... ............ 33 thru 1977. Domestic postage acd $2.00. [ W0 fo o °E dark gray case ready to install This is
Foreign $6.00 ol soTav the best value available anywhere’
66 Wahl Clipper Corporation ... .. i o S cenn 99 L Suierpans Al 4
68 Weatheralert, Inc ...... ... AP 24

TERMS: $5.00-min. order U.S. Funds. Calif residents add 6% tax.  FREE: Send for your copy of our 1977
BankAmericard and Master Charge accepted. QUEST CATALOG. Include 13¢ stamp.

CLASSIFIED ADVERTISING
105, 106, 112, 114, 116, 118, 120. 122
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AMAZING & HARD-TO-FIND
SCIENCE BUYS ¥

ALTERNATE ENERGY

SPACE AGE - HOBBIES

3000 MI. POWER FOR AM RADIOS
Remarkably clearer reception of
ball games far off, your old
hometown, up to 3000 mi. away
“subject to local cond.” deluxe
Ultrasensitive indoor directional
AM antenna for hi-fi, tuner in-

puts.
-(3%x8"16x117).........8117.50 Ppd.

chase saves you 50%. 100%
coated optics; 393 ft. field of
view. Only 2 oz —stores in
Surplus Philco-Ford radio chas-
sis (14%x13 13/16x3%2”) mounts
anywhere. 11 transist., AM/FM

SAVE 50%! 8 x 20 MONOCULAR
Top quality Spy Scope. a $30
value, now $14.95! Special pui-
‘ pocket, purse, glove box
No.1568AV .. $14.95 Ppd.
SAVE 50%-DELUXE AM/FM WALL RADIO
hi-sens. tuner, AFC. 2%" dia.
speaker. Orig. cost $30 ea. in
3,000 quant. Retail over $40.
(NEW!HEADY TO PLAY!)  $19.95 Ppd.
SAVE $6 MORE! BUY 3 OR MORE @ $47.95 Ppd.

NASA-CHOSEN FOR APOLLO/SOYUZ

The Astronauts used this super
20X60 binocutar (modified) to
view Earth! Big 60 mm objective
lenses; 173-ft° field of view at
1000 yds. Relative brightness.
9.0 Fully coated optics. more!

No. 1556AV .......(9%x8%"; 47.5 0z) $99.95 Ppd.

SOLAR ENERGY CUBE

Demonstration ot sunhight con-
verting to kinetic energy' Clear
plastic cube in sun with 1ts 3
silicon solar cells powers motor
to whirl the propetler. Actually
produces 1.5v DC. 825 ma.

................... $23.95 Ppd.
LOW COST PORT. INFRA-RED EYE

Self-cont. scope (90" nite vision)

has 6032 IR converter tube

/3.5 telephoto lens, adjust.

triplet eyepiece. 1.6X Not avail.

to Cal. res. except spec. au-
= th'd.

No. 1683AV (6,12v DC) .................. $299.95 Ppd.

No. 1685AV_(SUPER 2.5X BINOC. 1$329.95 Ppd.
. parent reflecting shield & 2
tkes. Catch sounds never bef
No. 1649AV (REQ. 29V BATT)..........5299.00 Ppd.
terrestrial use. to build solar
12w per sq. ft. Produces .8A @

No. 42,287AV  {4x4x4")

PRO ELECTRONIC SOUND CATCHER
Parabolic mike w/ 18%" trans-
F0Cs amplifier magnifi
3 a (a6 gnifies
] {)& si%(nals 100X over omni-direction
b |
heard; highest signal to noise
ratio poss. 5% Ib.
15% EFFICIENT SOLAR CELL!
M Largest, most powerful ever for
" - panels where max. power per
umt area is req. Output up to

.45 v; .38w output. 2" x 2" sq.
20z

B

No.42,514AV.$39.95 Ppd.

MEASURE WIND SPEED ANYWHERE
Hold handy (16 o0z.!} low cost
Anemometer into the wind,
quickly read wind speed on its
big dial—from 5 to 70mph. Acc.
to =3% of full scale (2.1 mph),
no batts.. adjustments, recali-
bration req.! (72" HIGH)

No. 42,428AV..$19.95 Ppd.

QUALITY DETECTOR UNDER $40

% + Our fully transistorized BFO ymit
can locate a quarter at 18"
Powerful 6 trans.-oscillator-
amplifier circuit. Comp. to

SUPER POWER FOR
ANY AM RADIO

New Antenna Assist Turns
A Tiny Transistor Into A Tiger!

This amazing antenna assist has pulled in stations up to 1000 miles away! Just set it beside
your radio (no wires, clips, grounding) and fine-tune Select-A-Tenna's dial to the same
frequency—""gangbusters ! Ternfic for sportsmen, vacationers, shut-ins, radio & electronics
buffs, Service men & women—anyone who wants to ““get” home to a favorite station. Great for
clearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies,
hard-to-tune stations way up on the dial. Solid State—no tubes to replace. Uses no
electricity or batteries—works almost forever! Tough, break-resistant plastic case $
blends with any decor

ULTRA SELECT-A-TENNA (TUNES OVER 1000 MILES AWAY)

Currently in use on Alaska's north slope where radio reception is very difficult.
Has jackinput & jack to which you attach 50 ft. of antenna wire (not included).

85
Ppd.

19

STOCK NO. 72,095N  JUST

$

95
STOCKNO. 72,147 AV ONLY

Ppd.

4

>t
iy /

The E

turns b

KNO

dmund BIOSONE I

rainwaves into an audible or visual signal. $149.95

W YOUR ALPHA FROM YOUR THETA!

For greater relaxation, concentration . . .
monitor your alpha/theta brainwaves.

Features Normally Found Only In Units Selling For

More Than $200.00—And 3 Feedback Modes.

The portable, professional quality Edmund Biosone Il boasts 3 feedback
modes—LED FM tone. threshold tone; a test mode to check overall
system of operation. Easy to use. this beautiful 4-pound, simulated
walnut unit (9% x 5% x 47"} can be operated at home, in office or climic. It
gives you outpuls to allow further monitoring of logic signal. raw EEG,
filter output. meter. and FM Total brainwave monitoring capability, inct
filter select feedback. with wide range calibration sensitivity control
(5-100 microvolts). Completely safe, the Edmund Biosone If 1S similar to
an electroencephatograph (EEG). enabling you to identify the electro-
chemucal activity that exists at all times in the human brain. In addition to
leting you know when you're most relaxed. Biosone Il is a great
conversation piece Included at its low price are a set of electrodes, an
earphone jack for private use. Uses fatest advances In linear circuitry,
runs on two 9v transistor batteries (not included).

STOCK NO. 166BAV .............ccoovvvrveeann ..

Just $149,95 ppd.
LOW COST STARTERS’ UNIT, No. 71,809AV

$59.95 ppd.

*

ASSEMBLED $
NO. 42,309AV

GIANT FREE

164 PG. CATALOG

4000 UNUSUAL BARGAINS
FOR HOBBYISTS,

“SEE” MUSIC
B

_—WW

SOUND 10 LIGE

1830,

UNASSEMBLED. IN KIT FORM

$4p095
No.42,336AV ONLV1 5 Ppd.

I T ﬂ:.;-.".-.n ' Stock No. Quantity Price Ea.
ey el
SEND FREE
164 PG CATALOG ' AV~
Charge my  Amencan Exp
BankAmericard | Master Chg
interbank No. Add handling charge $ 1.00

ey

COMPLETE AND MAIL COUPON NOW
EDMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N. J. 08007

IN PULSATING COLOR

The Edmund 51 8 50
3-Channel Color Organ
COMPLETELY ASSEMBLED! LESS THAN
HALF THE PRICE OF OTHER MODELS!

/

Create your own audio “light show'’, add a new
dimension to your music listening pleasure with
the bargain-priced Edmund 3-Channel Sound To
Light Control. Lets you modulate 3 independént strings of
colored lamps with the intensity of your music. They flash and
vary in brightness related to the music's rhythm, pitch and
volume—a pulsating light performance to music! You get
volume and frequency sensitivity to a peak rating of 300 watts
per channel. Just plug in your favorite colored flood or spot-
light, and turn on! Great price, too. This high quality. fully
assembled unit in metal housing. with 3 individually controlled
circuits, 1s priced at less than half that of others. Complete
instructions are included with this terrific value.

Send me the following:

Enclosed is ___check,

others priced 50% more! Alumi- Card No. ——M.0. in amount of $
num, just 2 Jb. SCHOOLS. INDUSTRY Signature
No. 80,222 AV $39.95 Ppd. i Expiratian Date ignatur
30-DAY MONEY-BACK GUAR-
EDMUND SCIENTIFIC CO. ANTEE. You must be sats- Address

300 Edscorp Bldg., Barrington, N.J. 08007 e (609) 547-3488
¥ America’s Greatest Science o Optics o Hobby Center
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fied or return any purchase 3 .
l in 30 days for full refund. City, State, Zip

POPULAR ELECTRONICS
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Two sources

of perfectionin

reo sound.

PICKERING
XSV /3000 weme

Matich one 1o your equipment

“The right Pickering Cartridge for your equip-
ment is the best Cartridge money can buy.”

We've been saying that for years; and tens of thou-
sands of consumers have profited by applying this
principle in assembling their playback systems.

If you have a fine manual turntable, the XSV /3000
is a perfect choice.

If you have a high quality automatic turntable,
then installing an XV-15/625E in its tone arm is a
perfect choice.

The summary advice of Stereo’s Lab Test, in an
unusual dual product review, we think brilliantly
states our position: “The XV-15/625E offers per-
formance per dollar; the XSV /3000, the higher ab-
solute performance level.” That makes both of these
cartridges best buys!

FREE!

CIRCLE NO.

Pickering's new XSV /3000 is a remarkable de-
velopment. It possesses our trademarked Stereo-
hedron Stylus Tip, designed to assure the least
record wear and the longest stylus life achievable
in these times with a stereo cartridge. Its frequency
response is extraordinarity smooth and flat; its
channel separation is exceptional; its transient re-
sponse affords superb definition. It represents a
whole new concept of excellence in stereo
cartridges.

Read the whole evaluation report. Send for your
free copy of the Stereo 'Lab Test" reprint; write to
Pickering & Co., Inc.,
107 Sunnyside Bivd.,
Plainview, N.Y. 11803.
Department Pe-s

@ PICKERING

“for those who can |hear] the difference”
PICKERING & CO., INC., COPYRIGHT 1877
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That bad language on your CB
may not be bad language.

It may be bad CB.

Every CBer knows who the enemy is. Pace. We're very bluenosed about bad language.
Static. 5o we're doing everything

: , we can to clean up the
And while nobody yet has come up with a way to e

kill it, Pace has hurt it. A lot. , "
Because every Pace CB has a minimum /////////
of six noise suppressors built into it. e

Some as many as nine!

ace CB

% PCE CB/PACE TWO-WAY RADIO PRODUCTS
. ] i BY PATHCOM INC., HARBOR CITY, CA 90710
So, while there's still no

such thing as noise-free
CB, a Pace comes as close
to 1t as youre going to get.

When you've got a Pace
40-channel CB,
you've got the world by the ears.

PACE 40 CHANNEL MODEL #8015
For your convenience there are seven Pace regional warranty centers, plus more than 300 independent Pdce service repair centers around the nation.
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