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Approved under GI BILL

If you served since Jan. 31,
1955, or are in service, check
G! line in postage-free card.

All this is yours—from Achieve-
ment Kit to the only Color TV =
specifically designed for train-
ing—when you enroll for NRI's
TV-Radio Servicing course.
Other courses are equally com-
plete. But NRI training is more
than kits and '‘bite-size’’ texts.
It's also personal services which
have made NRIl a 5Q year leader
in the home-study field. Mail
the postage-free card today.
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You get more

for your money
from NRI—

America’s oldest and largest Electronic,
Radio-Television home-study school

Compare. You'll find—as have so many Shown below is a dramatic, pictorial ex-
thousands of others—NRI training can't ample of training materials in justone NRI

be beat. From the delivery of your first les- Course. Everything you see below is in-
sons in the remarkable, new Achievement cluded in low-cost NR! training. Other ma-
Kit, to ‘‘bite size,’" easily-read texts and jor NRI courses are equally complete. Text
carefully designed training equipment . . . for text, kit for kit, dollar for dollar—your

NRI gives you more value. best home-study buy is NRI.
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R ETE TN START WITH NRI'S
NEW EXCLUSIVE ACHIEVEMENT KIT

The day your enrollment is received your
Achievement Kit will be on its way to you. It
contains everything you need to make an easy,
fast start in the Electronics training of your
choice. This attractive, new starter kit is an
outstanding, logical way to introduce you to
home-study the way NR! teaches it . . . backed
by a dedicated staff and the personal attention
you should expect of a home-study school. It
is your first special training aid . . . designed
to make your adventure into Electronics ab-
sorbing, meaningful. Your Achievement Kit
contains your first group of lesson texts; rich
vinyl desk folder to hold study material; the
industry's most complete Radio-TV Electronics
Dictionary; valuable reference texts; lesson
answer sheets; envelopes; pencils, pen; engi-
neer's ruler—even postage. No other

schoo! has anything like it.

OVER 60 YEARS OF LEADERSHIP
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LEARNING BECOMES AN ABSORBING
ADVENTURE WITH NRI TRAINING KITS

What better way to learn than by doing? NRI
pioneered and perfected the ‘“home lab'' tech-
nique of learning at home in your spare time.
You get your hands on actual parts and use
them to build, experiment, explore, discover,
Electronics come alive! NRI invites compari-
son with training equipment offered by any
other school. Begin NOW this exciting, practi-
cal program. It's the best way to understand
the skills of the finest technicians~—and make
their techniques your own. Whatever your rea-
son for wanting to increase your knowledge of
Electronics . . . whatever your field of interest
. whatever your education . , . there’s an NRI
instruction plan for you, at low tuition rates to
fit your budget. Get all the facts about NRI
training plans, NRI training equipment. Fill in
and mail the attached postage-free card today.
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C. 20016.

IN ELECTRONICS TRAINING

Accredited by the Accrediting Commission of the National Home Study Councit

Avgust, 1970
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Bearcat 23 has more features than any other
standard CB radio on the market. Regardless of price.

Yet the cost of this precision built mobile and
base station unit is only $199.95*

Check out the list of features below.

Then compare it o any other radio, feature
for feature.

Compare performance; the clear reception,
the unequaled sensitivity.

Compare the price.

You will find radios that cost up to $500.00.

But you will not find a better radio.

Bearcat 23519995

Bearcat 23 features: Large illuminated combination RF/S Meter, Large illuminated SWR-forward meter (ne switching required). Large
illuminated SWR-reflected meter (no switching required). Digital clock that automatically turns set on at preselected time. Automatic
Noise Limiter and true RF Noise Blanker with Manual Override Switch. Three position Delta Tuner. Stide controls. 23 channels with all
crystals included. Integrated circuits. Field Effect Transistor. Public Address system. Headset jack. External speaker jack. Plug-in dynamic
mike. “‘On the Air” light. Modulation light. Combination 12 VDC and 115 VAC power supply for base or mobile use. Separate power on/off

switch. All solid state circuitry. Upward-tilt pedestals. Brushed alumi finish. Built by Pearce-Simpson, finest name in marine radios,
CB's antennas, electronic communications equipment. Pearce-Simpson: one of the many fine divisions of the Gladding Corporation,
first in outdoor recreation since 1816, Write: Pearce-Simpson, P.O, Box 800, Biscayne Annex, Miami, Florida 33152,

Pearce-Simpson @

o, ; A Division of Gladding Corporation
LA E First in outdoor recreation since 1816. GLADDING
. CIRCLE NO. 25 ON READER SERVICE PAGE
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learn

electronics
at home in
spare tle

you N be turning that spare time

into extra maoney very soon!

Learn the skills of electronics and help fill the
critical shortage of trained electronics person-
nel. You can keep your present job and still
turn spare time into extra money. The home

study program of United Technical Institute
has been drawn from a resident course taught
in our Milwaukee, Boston, and Los Angeles
schools; a course that has produced graduates
now earning good pay in the electronics in-
dustry from coast to coast. UTI is a division of
Career Academy, the world’'s largest private
schooling organization. Mail coupon today for
colortul, free booklet with all the details.

United Technical Institute

ey division of Career Academy
§46Y 135 West Wells St. » Milwaukee, Wis. 53203
T

Dept. NO87224

l Please rush me your exciting free booklet with all
the details of how | can train in the field of
electronics.

Name Age
Address Phone

City/State/Zip

I am interested in [J Home S(udy D Resident
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Mighty important news
from Antenna Specialists. ..

introducing the
“third generation” of
the famous A/ S MAGNUM family,

model M-227

" CB BASE STATION ANTENNA
Suggested Resale: $3695

Ol New “Stati-Lite Diamond”!
: Drastically reduces noise, prevents static charge
accumulation, helps to lower angle of radiation.

4 dB gain!
More true gain than ever before—increases effective
radiated power to 13 watts!

Kew Power-Tip radials! Dual Phasing coil!
Power-loaded radials provide lower radiation angle, Optimizes impedance match, for excellent bandwidth
increased range, far more compact configuration! characteristics, VSWR less than 1.4 to 1.

the antenna specialists co.

__ Division of Allen Electric & Equipment Co. 12435 Euclid Ave., Cleveland, Ohio 44106
= Export Offices: 2200 Shames Dr., Westbury, N.Y, 11630 Look for the “Stripes of Quality: ®

\
\\‘ \ Also available in Canada. 1 —
& Cﬁzj
.t Write for full color, 20
== illustrated technical brochure today!
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letters

FROM OUR READERS

SCA ADAPTER MODIFICATION

I was quite pleased with the “Simple SCA
Adapter” (June 1970). However, after testing
it in the lab, I found that several changes

T0 B+
47K 4TS
= J2
+ 330K
2N697
30uF

TO +| E
COLLECTOR
Q5

would sufficiently improve rejection of the
regular stereo signals at my home.

First, in areas where transmission towers
are located nearby, a higher degree of re-
jection can be achieved by changing capaci-
tor C2 from 0.0022 4F to 0.05 xF. Then, to ob-
tain a lower output between selections, an-
other stage can be added to the adapter as
shown in the schematic diagram.

P. J. SUSSMAN
Electro Communications
Dayton, Ohio

PATENT ON BURGLAR ALARM

In my recent article “Automatic Vehicle
Burglar Alarm,” which appeared in your
April 1970 issue, you omitted the fact that
the concept and circuits are patent pending
and that Metrotec Industries, 1405 Old North-
ern Blvd.,, Roslyn, NY 11576, reserves all
rights. Thank you.

: GEORGE M. MEYERLE

SWL HAM BAND REPORTS

These comments have all been made be-
fore, but after completing a 3% year period
as KX6FJ, Marshall Is,, I feel that a few
pertinent remarks ahout SWL reports should
be aired.

From the viewpoint of the ham operating
overseas using big antennas and the full
legal limit power, the average SWL report
is of no value. During those 3% years I

SmartSets.

3 rigs that know their
way around the
CB circuit.

Wherever you are—at home, in the car, or
out in the field —these are the CB rigs that
get your message across. Fanon's Model
IC-5000 is the ultimate in hand-held trans-
ceivers, offering integrated circuits and 6
channel operation. Nine other hand-held
models available, up to five full watts of
power, $11.95 to $149.95*. If a base sta-
tion for your home is the requirement, the
23-channel SFT-500 is the perfect answer:
an all-new high performance rig featur-
ing slide rule channel selection and a
unique digital clock with automatic
alarm. (The clock feature permits you
to pre-set the rig to turn on automa-
tically any time you please!) And for
your car...the SFT-800. The smallest
23 channel mobile transceiver of its
kind in the world, this rig offers great
performance and simple operation
while you’re on the road. Check your
nearest Fanon dealer or write to us
for his name.

Fanon Electronics

{' Hand-held Model IC-5000
$99.95*

Mobile Modef SFT-800
$124.95* 4

A subsidiary of YW/miceaner Corporation
LIl 100 Hoffman Place, Hillside, N.J. 07205 « Canada: Toronto, Province of Ontario

oo - 5B

Base Model SFT-500, $189.95* (less clock, $169.95%)

*Slightly higher in Western States

CIRCLE NO. 15 ON READER SERVICE PAGE
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6
good
reasons _
why the revolutionar

Avanti Astro Plane is the best
omni-directional C.B. antenna
yOu can buy.

It has top radiation which means that your
1. signal gets out from the highest part of

your antenna. This is especially important

where antenna height is limited because your

signal radiates about 15 feet higher than other

antennas which radiate near the bottom. This 15 feet

means you get increased range and fewer dead spots.

The ASTRO PLANE has a lower angle of
radiation which makes more efficient
use of the radiated signal by allowing it
to hug the curvature of the earth

instead of shooting your power up into the sky. This also
gives you greater distance than an ordinary omni-directional
antenna, one thing the professional users really look for.

The ASTRO PLANE has 4.46 db gain (over an isotropic
source) which gives you a stronger signal and
better, clearer reception.

N

4 You'll get long lasting, trouble free performance because

« it is compact in design—without long drooping radials, without 1}
coils to burn or short out, and with direct ground construction /
to dissipate static charges and lightning.

You’'ll find it easy to install because of its lightweight
construction (less than 5 |bs.) and only 12 feet of total
height and 30 inches in diameter.

All of these features need not cost you more money,

» Part of good engineering is how to make a better product
for less money—by eliminating the coils for example we
not only make the Astro Plane more reliable, but cheaper. =
Just like a radio back in the 30’s cost $100.00, today they're ’{7' J /. ,77
even better for $20.00 or $30.00! So you can buy this /e
advanced antenna for only $29.95 and it is guaranteed for
one full year against mechanical or electrical defects.

If your local C.B. Dealer does not have an ASTRO PLANE in stock,
have him order you one or write direct to AVANTI.

33-35 WEST FULLERTON AVENUE,

a“a“"\ ADDISON, ILLINOIS 60101

AVANTI RESEARCH & DEVELOPMENT, INC.
THE PACESETTER IN HIGH PERFORMANCE ANTENNAS

CIRCLE NO. 5 ON READER SERVICE PAGE
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now there are J
time & tool-saving
tlouble duty sets .

New PS88 all-screwdriver set

rounds out Xcelite’s popular,

compact convertible tool set line.

Handy midgets do double duty o
when slipped into remarkable

hollow “piggyback” torque ampli- Ps88
fier handle which provides the g;lhﬁt”ltg

grip, reach and power of standard
drivers. Each set in a slim,
trim, see-thru plastic pocket case,
also usable as bench stand.

screwdrivers

PS7
2 slot tip,
2 Phillips

screwdrivers,
2 nutdrivers

PS120

10 color
coded nutdrivers

XCELITE INC. « 20 BANK ST., ORCHARD PARK, N. Y.

Please send free literature N563.

city state & zone

|

|

|

|

|

address :
|

4

i
I

|

|

|

] name
I

I

!

[
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I_ETTERS (Continued from page 8)

failed to receive a single report indicating
that I had been heard in an unexpected place.

Many reports are incomplete and inaccu-
rate. Time is rarely converted to GMT and
the station being worked is often not indi-
cated, or the frequency omitted.

Lastly, many reports are received without
return postage. My postage bill just for ham
activities is big enough and I cannot afford
replying to SWL reports that are of little
value under the best of conditions.

I strongly urge that SWL’s improve the
accuracy of their ham-band reports, and en-
close an envelope and postage if they want
a direct reply.

S. A. FiErsTON, KX6FJ/W1BRJ
Lynn, Mass.

WATCH THAT OZONE

My experience with a device similar to the
Transcipitor described in the article in your
June 1970 issue showed that it generated
quantities of ozone. The breathing of ozone
(once thought ta be beneficial) is now re-
garded as a serious health hazard. Users of
the device should be warned against breath-
ing too much of the air from the device if
they detect the smell of ozone.

LyMAN E. GREENLEE

LOADED DICE PAID OFF

I have built “A Pair of Loaded Dice,”
PopuLAr ELECTRONICS, January 1970, and am
very pleased with the sound quality that
they deliver. My total cost, including wood
cut to size from a cabinet maker, was $14.
They are well worth the money spent.

MERRILL C. PATTEN, JR.
Andrews University
Berrien Springs, Mich.

LEAVE THE POWER ON—OR NOT?

During a visit to NASA Space Center in
Houston, I was shown the main communica-
tions room and was told that the electronic
equipment there is never turned off to make
it last longer. Is it advisable for me to do
the same with my solid-state stereo ampli-
fier?

DAN WERNING
Concordia Teachers’ College
Seward, Neb.

The gear at NASA is left on because the in-
ternal heat generated maintains a relatively
constant temperature, thus reducing drifting
and avoiding adjustments when twrned on
cold. In addition, the heat reduces moisture
accumulation and thus prevents contact cor-
rosion. You can leave your solid-state equip-
ment on if you don’t mind the extra electric
bill. It is not advisable if the gear generates
too much heat—which wmight conceivably
shorten the life of some commercial com-
ponents.

CIRCLE NO. 16 ON READER SERVICE PAGE —»
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YARIABLE BALANCE STEREQ
HEAD PRONE

Unigue “Sound Level™ control on
each earpiece permils adjustment.
Frequency range: 20 to 20,000 +
cps. 64" cord with siereo plug.
Impedance 4 to 16 ohms,

Cat, No. Q4-132 $17.95 Net

AUDIO ADAPTORS
‘Y Audio Adaptor has a phono pin
jack on one end and dual phono

pin plugs on the other.
Cat. No. Q4-288 $.99 Net

ELECTRONICS

F2>

CALEC

HOBBYIST'S SOLDERING AND
TOOL KIT

Diagonals, long nose pliers, solder-
ing iron and solder, solder aid tool,
heat-sink, and screwdriver. An ideal
gift item.

Cat, No. H3-378 $7.95 Net.

[~ S ——] =t 1
- B
i T

TWO STATION WIRELESS
INTERCOM

Just plug into any electrical outlef,
Completely portable, Expand sys.
tem anylime with additional units.
Two unit system complete in dis-

play pack.
Cat. No. N4-110 $34.5 Ket

TAPE RECORDER MICROPHONE
OQutstanding performance o music
and speach for the price. Low im-
pedance matches fate model solid
state recorders. Removable desk
stand; 4'%° cord with dual plugs
that fit most models. Freq. Re-
sponse: 100-8k Hz. Output: — 77
48. Impedance: 200 ohms

Cat. Ko, Q4-146 $4.95 Net

MINIATURE LAMPS

Type PR2 + 2.5 volt » 0.50 amp ¢
Cat. No. E2-430 - Pkg, of 2 $.29 Net
Type PR3 « 3.6 volt  0.50 amp *
Cat. No, £2-431  Pkg. of 2 $.29 Net

RESISTORS

Attractively packaged 2 per pack,
showing values, color codes and
formulas.

STANDARD 1000 VOLT CAPACITOR
High quality, compact and reliable,

A DIVISION OF

400 SO. WYMAN ST ROCKFORD ILLINOIS 61101

EXPERIMENTER'S CIRCUIT
BOARD KIT

Contains a 3%" x 4" perforated
board. 15 terminals (No. J4-636)
and 4 mounting feet w/screws.
Build small circuits, hobby and
science projects, etec.

Cat. No. }4-660 $.98 Net

THE *GC CALCCTRO HOBBYIST
HANDBOOK"

The "GC Calectro Hobbyist Hand-
book’ is available at your nearest
Caiectro Electronic Supermarket.
One is located near you. WRITE
TODAY and we'll rush you the name
and address of your nearest Calec-
tro Supermarket.

G-C ELECTRONICS ('}

HYDROMETALS, iINC.,



Heathkit GD-101

499" P

Heathkit GD-57

$12995'

\ Receiver
N
4 5

& Controls

NEW Heathkit “Spectre” % Scale R/C Car
Join The Most Exciting New Hobby In America...

building and racing radio-contralled Grand Prix cars up to scale speeds of
200 mph. The Heathkit “'Spectre' R/C car reaches that speed ‘and has already
proven itsclf a winner. And no wonder; its design is unique. It has a chrome
plated steel chassis, adjustable caster and toe-in, specially formulated rubber
tires that lock onto the cast nylon wheels, independent front suspension for
excellent cornering and a 5.5! gear ratio for maximum torque at all speeds.
The snap on, % scalc car body (length: 19%”) is of high impact plastic —
almost indestructable. Suspension is by real coil springs. The radio cquipment
compartment is dirt and oil proof. The Heathkit “Spectre™ is the only com-
plete car kit available. You get the body, chassis, wheels & tires, 4 oz. fuct
tank & tubing, equipment case & protective foam, centrifugal clutch & gears,
axles, servo linkages & mounting tape, all hardware, decals, numbers and a
comprchensive manual. The “'Spectre” accepts any .15 to .23 cubic inch R/C
engine and any proportional R/C clectronics system. It requires only two
scrvos to operate the steering, brake and throttle. Get in on all the thrills of
R/C car racing at the lowest possible price ... order a Heathkit “*Spectre”.

Kit GD-101, R/C car only, 8 Ibs....... 00a000000DOBO000000 0000006aa $49.95*
Assembled GDA-101-1, Veco .19 R/C engine, 1 Ib... Pevesesesses$19,95%

NEW Heathkit 3-Channel Digital Proportional R/C System
For Planes, Gliders, Cars And Boats

Ideal for use with the new Heathk't *“Spectre™ R/C car to give you total con-
trol ... casc of handling. Here's what the Heathkit GD-57 R/C system in-
cludes: Transmitter with assembled, factory aligned RF circuitry; new 2 oz.
miniature recciver that needs no IF alignment, in a tough nylon case; you
also get two servos; all plugs; connectors; cables; charging cord; new flat-
pack rechargeable nickel-cadmium transmitter and receiver batteries . .. and
a special soldering iron. You can have your choice of five operating frequencies
in cach of three bands . . . 27, 53 or 72 MHz, This is the most value ever offered
in a 3-channel rig.

Kit GD-57, transmitter, receiver, 2 servos, batteries, charging cord,
switches and soldering iron, (specify freq. desired), 11 Ibs....... $129.95*
Kit GDA-57-1, transmitter, battery, charging cord, (specify freq.

desired), 5 Ibs. 05000000000 «..$54,95*
Kit GDA.57-2, receiver only, (specify freq.), 1 lb......... «...$34,95*

NEW Heathkit Siren/PA
For Licensed Emergency Vehicle Only

Hey Chicf! Save up to 60% on a new clectronic siren/PA system by ordering
the low cost Hcathkit GD-18. The siren gives both “wail” and “yclp” warn-
ings at 55 watts output power, and you can adjust the pitch. As a public address
it will amplify your voice with a full 20 watts of power, and it’s practically
immune to acoustical feedback. (Either PA or siren can be interrupted to use
the other.) Incoming radio calls can be channeled through the GD-18 so you
can hear them when away from your vehicle. Use it on any 12-volt auto eclec-
trical system with cithcr positive or negative frame ground. It will operate
from -20° to 150° F conditions. Control panel is lighted. Comes with gimbal
bracket mounting. Take your choice of k led d

S e or exp
Kit GD-18, Siren/PA Amplifier, 7 Ibs...... s seeeees.$54.95%
A bled GDA-18-1, Exterior Horn, 9 Ibs.

Exterior Horn

Heathkit M1-29

$8495'

Assembled GDA-18-2, Concealed Horn, 4% x 4% x 13", 9 Ibs.
System GD-184, (includes GD-18 plus exterior horn), 16 Ibs.. ..$99.95*
System GD-18B, (includes GD-18 plus concealed horn), 16 Iby...$99.95*

NEW Heathkit Solid-State Portable Fish Spotter

Costs half as much as comparable performers. Probes to 200 ft. Doublcs as
depth der. T d anywhere on suction cup bracket. Ad-
justable Sensitivity Control. Exclusive Noise-Rejection Control stops ignition
noisc. Runs for 80 hrs. on two 6 VDC lantern batteries (not included). Manual
explains typical dial rcadings. Get set for next scason; order your Heathkit
MI-29 today.

Kit MI-29, 9 IbS.ciuuiitiiiiiiiiiiiineniaeeaeernensnnannens ..$84.95*

POPULAR ELECTRONICS



The Value Leader

NEW Heathkit 5-Band SSB Amateur Transceiver

The new Heathkit SB-102 .. . proud successor to the famous “100™ & “101™. e = :
You can expect top performance and value from this rig ... and you get it. - 1
An all solid-state Linear Master Oscillator delivers faster warmup, greater
stability and better tracking . .. new receiver circuitry gives better than 0.35
uV sensitivity for real performance under bad band conditions. Plus alt the
features that made the SB-101 the world’s most famous, mest popular trans-
ceiver.. .. 180 watts PEP SSB input ... 170 watts CW input ... 80 through
10 meter coverage ... USB, LSB or CW modes ... built.in VOX or PTT
operation . . . built-in CW sidetone . . . built-in 100 kHz crystal calibrator . . .
Triple Action Level Control for reduced clipping & distortion . . . fast, casy
bandswitching and tunc-up ... rugged. inexpensive 6146 finals ... scparate
headphone level control & front panel jack ... simple assembly with circuit
board-wiring harness construction . .. sharp Heathkit SB-Scries styling plus
many more features. Order yours now.
Kit $B-102, 23 Ibs, $380.00* ' Heathkit SB-102

Kit SBA-100-1, mobile mt., 6 I1bS......coieiiiiriierseireraresienaes $14.95* $ 00*
NEW Heathkit 60-Watt AM-FM-FM Stereo Receiver 380

Superb stereo performance at budget price, that's the new Heathkit AR-19.
A giant, clectronically regulated power supply provides 60 watts IHF music
power (idcal for all modular and high ciliciency speaker systems) ... fre-
quency response is -1 dB from 6 Hz to 35.000 Hz ... and Harmonic & IM
distortion are less than 0.25%, at any output. This advanced performance
assures you of crisp, clean highs without ringing or breukup . . . solid, clean-
cut lows without distortion — just pure, uncolored sound reproduction at all
frequencies and power levels. The FM Stereo circuitry is unequalled by any
receiver in this price class . . . a factory assembled & aligned FET FM tuners

.. superior overload characteristics & 2.0 uV sensitivity ... a factory as-
sembled & aligned FM IF circuit board with 4 IC's for superior AM rejection,
hard limiting, greater stability and 35 dB selectivity . . . a precision ball-bearing
inertia flywheel for smooth, precise tuning ... two front panel tuning meters
for exact station selection. Other features include modulzar snap-out circuit
boards, built-in sclf-servicing capability, hi-fi AM rcception and much morc, Heathkit AR-19
Make the AR-19 the heart of your stereo system now.,

*
Kit AR-19, 29 |bs. $225.00* $2 2 5 00
b 10 lbs ........... 000000000 $19.95*

Assembled AE-19, oiled pecan cabine!

Heathkit Solid-State Metal Locator
Here's versatile, professional performance in a metal locazor at lowest cost. /
The all solid-state GD-48 uses a unique induction balance dcetection system

that doesn’t producc a tone until metal enters the search field . .. eliminates . ;
having to listen for a change in tone. The built-in Sensitivity control allows Heathkit GD-48
adjustment to detect varying size objects down to 6 feet. A built-in speaker $ 95*

audibly signals presence of metal , .. for higher sensitivity use the accurate

front-panel meter. And the front-pancl hcadphone jack kts you use head-

phones to screen out annoying background noisc. Look no further for an

excellent metal locator . . . order the GD-48 now.

Kit GD-48, 4 Ibs.
GDA-48-1, 9 V battery, 1 Ib

Heathkit Screw-Drive Radio-Controlled
Garage Door Opener Now Costs Less

Like having a personal doorman. The powerful yet gentle ‘
screw-drive door mechanism gives you casc & conven- 31
icnce you want with the reliability & safety you necd. |
Just a touch of a button and the factory assembled &
aligned UHF electronics open your garage door from up
1o 150 ft. away and turns on a light too. Once inside, another push of the button closes the door

safely behind you, yet the lu,ht remains on long c¢nough for you to enter your home. Fast, casy New Lower Price
one-night assembly . .. all wires pre-cut with connectors installed . .. no soldering. Fits any 7%’ Kit GD-209A
overhead, jamb or pivol single or double size residential doors. Aulomanc instant reverse feature $ 95,
prevents injury to kids, pets, ctc. Send for yours now. 13 9
GD-209A, mechanism, receiver & transmitter, 66 Ibs............. £000Ja000000006006D $139.95*

GD-209B, mechanism, receiver & 2 transmitters, 66 1bS........ooooviiiiinnnniiennn, $149.95*
: NEW | HEATH companv.Gat 108 =g s=AT EEFRLL; __-i
1 Benton Hayb?r Michigan 49022 2 Schlumberger company 1
FREE 1970 CATALOG! | O Enclosedis3 plus shipping. 1
* Now with more kits, more color. | Please send model (s} 1
Fully describes these along with | D Please send FREE Healhhit Catalog. O Please send Credil Application.
over 300 kits for stereo/hi- ﬂ ]
color TV, electronic organs, | Name i
tar lmplllm: amatour ra IO. |
marine, educational, CB, home Address, 1
& hobby. Mail coupon or wrile | 1
Heath Com%g Bentan Harbor, | City State. Zip.
Michigan 4 'MIII order prices; F.0.8. factory. Prices & specifications subjxt tu change without notice. CL-386 l

CIRCLE NO. 18 ON READER SERVICE PAGE
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THE RADIO AMATEUR’S HANDBOOK,
47th Edition
Edited by the ARRL Headquarters Staff

Although the latest edition of “the” Hand-
book looks remarkably like the 1969 edition
(even to the helical antenna photo on the
cover), the theory and construction chapters
have been updated or revised. Certain chap-
ters have been almost completely rewritten
and new illustrations added. Various new
construction projects are in the new edition
including: a new power supply, VHF/UHF
converters and a solid-state transmitter. As
usual, the Handbook shows tube base dia-
grams and specs for a variety of ham-style
vacuum tubes. The semiconductor listing has
been doubled, but it is still meager consider-
ing the state-of-the-art. Also new, a black-

stripe page tabbing method allows the user
to spot chapter “starts” with greater ease.
All-in-all, & Handbook a year is a dirt cheap
investment—for hams, communications tech-
nicians, and others. ’

Published by the American Radio Relay Lea-.
gue, Inc., Newington, Conn. 06111, Soft cover.
610 pages - appendix. $4.50.

ANTENNAS AND WAVES: A MODERN
APPROACH
by R.W.P. King & C.W. Harrison, Jr.

The authors have prepared an up-to-date
source of information on published work in
the field over the past fifteen years. New
material on ionized and dissipative media
is included and is of particular interest be-
cause of recent developments in satellite and
military programs. Chapters on pulse or tran-
sient response will interest those involved in
the area of wideband systems.

Published by the MIT Press, 50 Ames St.,
Cambridge, MA 02142. Hard cover. 778 pages.
$15.

ESSENTIALS OF ELECTRONICS
by F. H. Mitchell
and F. H. Mitchell, Jr.

The fleld of electronics is constantly grow-
ing in complexity and sophistication as new
electronic devices are developed. In turn, the

CADENCE —the mdsibal i'nstrullﬁ.ént speakersﬁ

W/ s Making better, clearer, amplified sound waves
75 s the THING Cadence does.. . better than
anythmg else in the industry. Cadence Speakers are built
to withstand heat from sustained notes at a high power
level and the vibrations and stresses which are continually
placed upon them. Cadence is guaranteed one full year
at the power leve! specified. This proven speaker
family has been selected by the manufacturers of most
of the world's fine amplified music instruments.

If making beautiful, clear sound waves is your

thing, ask for CADENCE SPEAKERS,

For complete information and the name of your
Cadence Dealer, write:

UTAH ELECTRON'ICS DIVISION

American C
1124 Eusl Franklin Slreet
Huntington, Indiana 46750

" CIRCLE NO. 31 ON READER SERVICE PAGE
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free mformatnon service:

Here's an.easy and convenient way for you to get additional mformatlon about
products advertised or mentioned editorially (if it has a “Reader Service
Number’’) in this issue. Just follow the directions below. ..and the material
will be sent to you promptly and free of charge. . I

1 On coupon below, cirele the number(s) that
8 corresponds to the key number(s) at the bot-
tom or next to the advertisement or editorial men-
tion that is of interest to you. (Key numbers for
advertised products also appear in the Advertisers’

| Index.) Print or type your name and address on the

; lines indicated.

2 Cut out the coupon and mail it to: POPULAR ELECTRONICS,
m P.0. Box 8391, Philadelphia, PA 19101.

*

note' If you want to write to the' editors of
m POPULAR ELECTRONICS about an article
on any subject that does not have a key number, write
to POPULAR ELECTRONICS, One Park Avenue, New
York, N.Y. 10016. Inquiries concerning circulation
and subscriptions should be sent to POPULAR
ELECTRONICS, P.O. Box 1096, Flushing, N.Y. 11352..
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The best
base station
microphone
In the world.

Turner +3

Modern styling. Transistorized pre-amp.
Volume control. Modu-Gard ™ : a com-
pression amplifier circuit that guaran-
tees you cannot over-modulate. Clear
signal, always. No interference with
adjacent channels, regardless of volume
setting. 300-3,000 Hz frequency re-
sponse for best voice transmission. Relay
or electronic switching. Push-to-talk bar.
Lock lever. The Best. At your local
dealers, list price $75.00.

The TURNER Company, Inc.

A subsidiary of Conrac Corporation
909 17th St. N.E., Cedar Rapids, lowa 52402

LlBRARY (Continued from page 14)

CIRCLE NO. 29 ON READER SERVICE PAGE
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need for improved instrumentation stimu-
lates the development of new devices. Conse-
quently, courses in electronics have become
increasingly valuable in the applied science
curriculum. This book furnishes an introduc-
tion to the fundamental physical principles
upon which electronic devices are based and
provides applications for these devices. In-
tended as a first-semester textbook, the text
makes no pretense at completeness. In a one-
semester course, it is possible to select only
some of the more important phenomena and
to treat a few arbitrarily chosen illustrations
of their applications.

Published by Addison Wesley Publishing Co.,
Inc., Reading, MA 01867. Hard cover. 272
pages. $10.50.

RADIOTELEGRAPH OPERATOR’S LICENSE
Q&A MANUAL
by Milton Kaufman

Just off the press, this book provides all the
necessary study material, arranged by Ele-
ments, for successful completion of the FCC
exams for any of the three classes of Radio-
telegraph Operator’'s license as well as for
endorsements for ship radar and aircraft
radiotelegraph operation. Following the FCC
Study Guide faithfully, the book presents the
essentials clearly and logically. Each Element
contains a series of pertinent questions and
concise answers. Most of the answers are
followed by more detailed explanations in
discussion sections, which contribute consi-
derably to the reader’s comprehension as well
as further clarify specific questions.

Published by Hayden Book Co., 116 West 14
St., New York, NY 10011, Hard cover. 400
pages. $11.95.

73 DIPOLE AND LONG-WIRE ANTENNAS and
SWL ANTENNA CONSTRUCTION PROJECTS
by Edward M. Knoll, W3FQJ

An author occasionally comes up with an
idea that lends itself to substantial exploita-
tion. Ed Knoll has encountered that idea
in these two books embracing about 100
slightly different antennas. The “SWL” book
is particularly noteworthy in its attempt to
introduce truly resonant beam antennas to
the listener tuning 31, 25, 19, 16, and 13 meters.
Ed has also brought back to life the triangle
antenna—a device completely unknown to
SWL's—but, whether it works or not is open
to some question. However, since this is one
of two currently available books on SWL
antennas, it's worth buying. Ed's second
book, ‘“73 DIPOLES,” concentrates on V's
and rhombics, but leaves the reader guessing
about construction of the mysterious 4-to-1
balun that is used with numerous antennas.
Obviously, the essential differences between
antennas (to make the 73 total) are subtle.
(Continued on page 102)
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POUICE/FIRE DISPATCHER FREQUENCY LIST—250 Cities
SHOATWAYE LISTENING—The World's Most Revealing Hobky
CB (CIMZENS RACI0)—Parsonal Two-way Sommunicator
AMATEUR (HAM) RADIG—You Can Talk Arovad the World

25 CHAPTERS
EQUIPMENT REQUIRES
TV BEYOND 200 MILES
B CATALOS

SETTING UP A STATION
LEARNING THE COBE
SPECIAL AWARDS
TIME CONVERSION
WHAT LICENSES? //

SWL CLUBS ’\
PREFIXES AW
stuLSENs

A A

e

-y

Completely updated and
revised. Also features Police
and Fire Dispatcher
Frequencies of 250 cities.

Here it is in one single package—
the combined knowledge and expe-
rience of the top men in each field
—Citizens Radio (CB), Shortwave
Listeningand AmateurRadio.Every-
thing you need to know about get-
ting licenses . . . equipment to buy
and how to set it up . . . efficient
operations . . . a whole bookful of
up-to-the-minute data to make your
listening hours more enjoyable!
Fact-filled with time charts . . . sta-
tion data ... maps... country lists
... awards . .. and much more.
Photos galore.

Plus: BUYER'S GUIDE of CB and HAM
RADIO GEAR. SPECIAL SECTION on LONG
RANGE TV RECEPTION.

GET THE HANDSOME LEATHERFLEX-

BOUND EDITION for just $3.50 POSTPAID
PP
The 1970 COMMUNICATIONS KAND-
BOOKX is also available in a splendid
deluxe edition. Rugged Leatherflex
cover provides fasting protection yet
is softly textured and gold-embossed
for the look of elegance. A collector’s
item—a superb addition to your per-
manent reference library. And it’s
yours, when you check the appropri-
ate box on the order form.

197 :
COMMUNICATIO

HANDBOOK‘ =

August, 1970

Whatever your brand of band—
CB, SWL or HAM—the

1970 COMMUNICATIONS
HANDBOOK

tunes you in on everything
you need to know.

If you’ve missed any of these cuirent and previously pub-
lished handbooks, a wide selection is still available. Just
circle the corresponding numbers on the coupon below.

ELECTRONIC EXPERIMENTER’S HANDBOOK—148 pages
of the most iascinating and challenging construction proj-
ects for electronics hobbyists.

1970 Winter—#97 1969 Spring—#88
1968 Spring—#84 1966 Fall—#39

1968 Winter—#85
1966 Spring—#36

TAPE RECORDER ANNUAL-—Covers every aspect of tape
recording . . . plus complete buyer’s guide.
1970—#99 1969—#81

STEREOQ/HI-FI DIRECTORY—Giant buyer’s guide complete
with photos, specs, prices.
1970—#98 1969—3#82

ELECTRONICS INSTALLATION & SERVICING HANDBOOK
—Covers all 8 areas of consumer electronics servicing—for
the serviceman and hobbyist.

1970—#4 1969—#83 1968—#58
COMMUNICATIONS HANDBOOK-—Fact-packed pages for
the CB, SWL, or HAM . . . plus equipment buyer’s guide.

1969—%86 1968—#53

‘---—-SHF—---F!--S-w---
Z1FF DAVIS SERVICE DIV., Dept. CH = 535 B'way, N.Y., N.Y. 10012

) Please send me the 1970 COMMUNICATIONS HANDBOOK.
| want the:

] O Regular Edition—$1.35 plus 25¢ fer shipping and handling. ($2

[} postpaid, fcr orders outside the U.S.A.)

B [ Deluxe Edition—$3.50, postpaid. (3$4.50, postpaid, for orders out-

side the U.S.A.) Allow three additiomal weeks for delivery.
B i've circled the numbers of additional armuals | wish to receive.

51,25 each [DAROR 5135 c:ch JMRONRINRY

82 84 85 83 97 98 99
for the annuals ordered

) I am enclos:ng atotal of &
above. I've added an additional 25¢ per copy for shipping and handling.
(For orders outside the U.S.A., all regular editions are $2.00 per copy,
postpaid. Deluxe editions are $4,50 per copy, postpaid.)

i PE-8-70
' print name
E sddress -
B
|
§ state o zip
PAYMENT MUST BE ENCLCSED WITH ORDER



(et more
education
or

get out of
electronics

..that’s my advice.”
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Ask any man who really knows the electronics industry.

Opportunities are few for men without advanced tech-
nical education. If you stay on that level, you'll never
make much money. And you'll ke among the first to
go in a layoff.

But, if you supplement your experience with more
education in electronics, you can become a specialist.
You'll enjoy good income and excellent security. You
won't have to worry about automation or advances in
technology putting you out of a job.

How can you get the additional education you must
have to protect your future—and the future of those
who depend on you? Going back to school isn't easy
for a man with a job and family obligations.

-CRE! Home Study Programs offer you a practical way

to get more education without going back to school.
You study at home, at your own pace, on your own
schedule. And you study with the assurance that what
you learn can be applied on the job immediately to
make you worth more money to your employer.

You're eligible for a CREI Program if you work in elec-
tronics and have a high school education. Our FREE
book gives complete information. Mail postpaid
card for your copy. If card is detached, use coupon
below or write: CREI, Dept. 1208A, 3224 Sixteenth
Street, N.W, Washmgton D.C. 20010.

Feendad 1927

CRET

Acciadiad Mambar of 130 Keisonsl Homu Sty Loancil

CREI!, Home Study Division
McGraw-Hill Book Company

Dept. 1208A, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please mail me FREE book describing CREI Programs. |
am employed in electronics and have a high school education.

NAME AGE

CITY. STATE ZIP CODE.
EMPLOYED BY.

TYPE OF PRESENT WORK. a G.r. BiLL

| am interested in

0 Electronic Engineering Technology 0O Computers

D Space Electronics O Nudear Engineering Technology

0 Industrial Automation0 NEW! Electronics Systems Englneenng

|
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APPROVED FOR TRAINING UNDER NEW G.l. BlLL
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NEW
PRODUCTS

Additional information on products cov-
ered in this section is available from
the manufacturers. Each new product is
identified by a code number. To obtain
further details on any of them, simply fill
in and mail the coupon on page 15 or 95.

NOISE REDUCTION SYSTEM

The Advent Corp. Model 100 Noise Reduction
Unit represents the first direct adaptation
of the Dolby Audio Noise Reduction System
for use as a separate component with any
home-type high-quality
recorder. The unit dra-
matically reduces hiss
and other noise inherent
in the tape recording
process without affect-
ing the musical integrity
of the recorded signal. The model 100 is a
simultaneous record/playback control center,
incorporating the Dolby System. The B-Type
Dolby circuits used in the Model 100 are de-
signed to reduce the most annoying noise
inherent in tape recording, “tape hiss.” It
achieves a 3-dB improvement in signal-to-
noise ratio at 600 Hz, 10 dB at 4000 Hz and
above.

Circle No. 79 on Reader Service Page 15 or 95

N

PLUG-IN REMOTE CONTROL RELAY

The Model FRE-103 plug-in “remote control”
relay made by Alcoswitch readily adapts to
a standard a.c. outlet for experimental or
quickly assembled remote-
control circuit applications.
It controls circuits isolated
from power lines and oper-
ates apparatus and equip-
ment at low voltages, such
as those obtained from a
battery. Inside the plastic
case is a s.p.d.t. relay with a two-coil (primary
and secondary) laminated core construction.
The case holds the core inside and also con-
tains a patented three-way receptacle that
allows selection of normally open or normally
closed circuit, while a jack on the case side
serves as a plug-in for a remote switch or
sensor.

Circle No. 80 on Reader Service Page 15 or 95

ULTRASONIC INTRUDER/FIRE ALARM

The Model U-15 Ultrasonic Intruder/Fire
Alarm made by Comdial Corp. is designed and
priced to enable the homeowner and traveler

22

to beat the statistics of the rising crime rate.
The U-15 contains its own power supply and
is completely portable. It can be installed
by anyone. A remote buzzer, located at bed-
side, and an R-40 relay switch to activate
outside bells, automatic telephone dialing sys-
tems, flashing lights, etc., make this an alarm
of a thousand applications.

Circle No. 81 on Reader Service Page 15 or 95

RECEIVER DESIGNED FOR THE BLIND

An FM/AM receiver that also tunes in the
sound portions of VHF and UHF television
channels has been designed for the blind
and other handicapped persons by RCA
Consumer Electronics.
Braille characters on
the operating controls
of the “Audio Center”
receiver facilitate tun-
ing by the sightless per-
son. And a specially prepared instruction
booklet, printed in large type size and also
in Braille, is included with the receiver. The
Audio Center is also attractive to housewives
who are content with just listening to TV pro-
grams while doing household chores. The
Audio Center has automatic frequency con-
trol for drift-free FM reception; bass and
treble tone controls; rocker-type switches;
built-in antenna systems; and a.c. operation.

Circle No. 82 on Reader Service Page 15 or 95

QUARTER-TRACK TAPE RECORDER

Now available from Martel Electronics is
the Uher “Varicord 263" quarter-track stereo
tape recorder that has been engineered with
the user in mind. The
Varicord 263 can be
equipped with an op-
tional two-track head
assembly which can be
installed in moments
without tools, and when
in use with the four-
track head, provides
sound-with-sound per-
formance. Perfect re-
cording level is attained with the Uher Sigma
Level Control that allows one knob and one
VU meter to establish recording level on both
stereo tracks simultaneously., The 263 is
prewired to accommodate an optional auto-
matic level control. Technical specifications:
7%, 3%, and 1% in./sec tape speeds; 30-20,000
Hz at 7% in./sec, 30-17,000 Hz at 3%in./sec,
and 30-7000 Hz at 1% in./sec frequency
ranges; 0.29% maximum wow and flutter; 53-
dB four-track/55-dB two-track signal-to-noise
ratio.

Circle No. 83 on Reader Service Page 15 or 95

VHF MARINE ANTENNAS

A new line of VHF Marine ship-to-shore com-
munications antennas is available from Hy-
Gain Electronics Corp. The line includes four
shipboard and three shore station antennas.
All shipboard mwodels are made of marine

CIRCLE NO. 8 ON READER SERVICE PAGE~>»
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PRODUCTS (Continued from page 22)

fiberglass and chrome-plated brass fittings.
The entire line covers the VHF frequencies
from 156 through 163 MHz. The Model 768
provides 3 dB of gain and is only 54” long;
Model 769 has 6 dB gain and is 9’ overall
in length; Model 770 provides 9 dB of gain
and is 21’ long, the ultimate in shipboard
antennas, consisting of stacked dipoles in a
fiberglass radome; Model 771, sailboat an-
tenna, provides 3 dB gain and is designed
for mounting atop ships’' masts; and the Mod-
el 714, shore station antenna, with 9 dB gain.
The remaining two antennas in the line are
the Models 731 and 758, which provide 3.4 dB
and unity gain, respectively.

Circle No. 84 on Reader Service Page 15 or 95

SOLID-STATE OSCILLOSCOPE

A new high-performance, all solid-state oscil-
loscope, containing many new features espe-
cially desirable in industrial and servicing
use, was announced re-
cently by RCA Electronic
Components. The 5” scope,
Type WO-5054, offers all
the rugged, high-perfor-
mance of its predecessors,
plus such other features
as a flat-face CRT, return-
trace blanking circuits, il-
luminated graticule screen,
and camera mounting
studs. The gain of the WO-505A is 15 mV
peak-to-peak/in. on the high-sensitivity range
of the vertical amplifier, with a frequency
response of +1 dB from d.c. to 5 MHz (usable
up to 8 MHz). Horizontal sweep frequency
is adjustable up to 1 MHz in six ranges, per-
mitting lock-in of signals up to 10 MHz. The
vertical input attenuator and illuminated
graph screen are calibrated directly in volts
so that the scope can be used as a voltmeter.

Circle No. 85 on Reader Service Page 15 or 95

DELUXE “QUADRANT SPEAKER SYSTEM

The Quadrant Model Q-101 is a deluxe ver-
sion of the H.H. Scott, Inc., recently in-
troduced Quadrant design which produces
a full-frequency three-dimen-
sional stereo effect throughout -
a room, rather than in a
limited area. The Quadrant
design, with two woofers, four
midrange drivers, and four
tweeters placed around the
enclosure’s four sides, projects
the full-frequency sound in all ¥
directions. Sound is both re-
flected off the walls and projected directly
from the speakers toward the listener, elim-
inating the “hole-in-the-middle” effect. Tech-
nical specifications: 35-20,000 Hz frequency
range; 8 ohms impedance; 100 watts con-
tinuous power handling capacity; 10-12 watts

24

minimum power required; air suspension
enclosure; three-position midrange/tweeter
switch.

Circle No. 86 on Reader Service Page 15 or 95

VHF/UHF MONITOR RECEIVER

Midland International has added to their
electronics line the Model 13-920 full three-
band (including 450-470 MHz coverage) VHF/
UHF monitor receiver.
The receiver employs 32
solid-state devices and
can be powered from
any standard 110-120-
volt a.c. or 12-volt d.c.
mobile source. The 13-920's features include
a crystal/manual switch, lighted dial, and
slide-rule tuning. A professional serious com-
munications receiver, the 13-920 monitors
police, fire, emergency, industrial, and weath-
er broadcasts, as well as the newly assigned
high-frequency and special services broad-
casts. The receiver comes with a 12-volt d.c.
cable, accessory jacks, and mobile mounting
hardware.

Circle No. 87 on Reader Service Page 15 or 95

LOW-COST STEREO HEADPHONES

The Weltron Company has made available
new stereo headphones, complete with indi-
vidual tweeter controls and
adjustable headband, in the
$20 price range. The ear-
pieces of the Model 37-003
headphones are lightweight
foamplastic for listening
ease and comfort. Each
earcup contains a minia-
ture high-fidelity speaker with separate con-
trols to assure perfect listening balance. The
headphones have a frequency range of 30-
25,000 Hz and an impedance of 8-16 ohms. The
37-003 is supplied with a connecting cable and
three-conductor phone plug.

Circle No. 88 on Reader Service Page 15 or 95

HI-LO MULTIMETER

A new concept in multimeters, called the
Hi-Lo meter, is currently being made by
Sencore. The new Model FE20 meter powers
the ohms section with a conventional C
cell for conductivity
in transistors, diodes,
and rectifiers, en-
abling the user to
check front-to-back
ratios. With the flip
of a switch, to the
Lo ohms position,
the ohms section is
powered with Jtess
than 0.1 volt, which is less than the conduc-
tivity point of solid-state devices. Resistances
can then be measured in-circuit for true val-
ues without solid-state device conductivity
causing erroneous indications. Both Hi and
Lo ohms are read on the same scale to avoid

(Continued on page 101)
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Try these installations with
any other five watt unit!

..including your budget.

Best of all, even with its mini-size and price, the Messenger
125 is big on performance. Its 5-watt transmitter, with high
level class B modulation and speech compression, gives it all
the “talk power” you'd expect from a full-size radio. Half-a-
microvolt receiver sensitivity pulls in the weak ones. Auto-
matic threshold noise limiting, IF clipping, and special AGC at 13.8 VDCeFCC type accepted,
circuitry means less noise—better quieting. Full 2-watt audio DOC approved e All solid state—

Dimensions: 1%s” High x 4'%."
Wide x 7* Deep » 4-watts output

lets you hear even in noisy vehicles. And the Messenger 126 draws just 0.2 amperes on
looks great, too. Not a single knob—push-buttons selectup to squelched stand-by e Optional
5 channels, slide-levers adjust squelch and volume. Instalis portable pack available with re-
between bucket seats, in door pockets, on trail bikes—cr chargeable battery, charger, an-
over your shoulder with its optional rechargeable battery pack. tenna, and leather carrying case

t | E. F. JOHNSON CO.

WASECA, MINN, 560893

CIRCLE NO. 19 ON READER SERVICE PAGE
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For use at home, on hobby:bench, or in classroom

Assemble these new RCA IC Experimenter's Kits quickly and easily.

All the active and passive components, the pre-drilled printed circuit boards,
and full clear instructions are included.

(8-ohm speakers for KC4005 and KC4006, and batteries not included.)

KC4000: Microphone Preamplifier IC Kit—a high-gain, low-noise, wideband
preamplifier that accommodates both low- and high-impedance
microphones.

KC4001: 2-Channel Mixer IC Kit—combines any two audio inputs,
such as microphone, radio, phono, or oscillator, into a single output.

'KC4002: Audio Osciltator IC Kit—for testing audio, hi-fiequipment, and
amateur radio transmitters—also for code practice.

KC4003: Amplifier/Oscillator IC Kit—a 500 mW audio amplifier
or a variable tone audio oscillator.

KC4004: 9-V Regulated Power Supply IC Kit—
supplies 9 volts DC output with voltage regulation of less than
3% at a maximum current of 250 mA.

KC4005: Intruder Alarm IC Kit—a circuit that
o _ewe develops a “whooping” signal
¥ asawarning.
KC4006: Fire Alarm IC Kit— a heat-
sensing wire sets off a
warning circuit.

KC4500: IC Kit Enclosure and Hardware Pack—
optional for KC4000, KC4001, and KC4002—a
handsome, sturdy, prepunched case with input
and output jacks, switch, and other hardware.

Buy these kits from your RCA Distributor. For information,
write: RCA Electronic Components, Commercial
Engineering, Section F-133SD/S30R, Harrison, N.J. 07029

(STARTING AT UNDER $5.00*) *Optional distributor resale price Zm
CIRCLE NO. 26 ON READER SERVICE PAGE
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MINIMUM SPACE,
MULTI-BAND
HAM ANTENNA LY

BY RUSS ALEXANDER, W6IEL

ETTING ON THE AIR can at times

be downright frustrating. Many
landlords oppose the erection of any
beam or dipole antenna, feeling that it
detracts from the esthetic appeal of their
apartment buildings. And, as a corollary,
where does one find space for a good an-
tenna system when living in a house
trailer or other mobile-type home ?

So, without an effective sky wire, you
can't get on the air, right? Wrong! With
a little effort and a relatively small in-
vestment, you can put together the
“1-2-3-4 On A Mast” multi-band antenna
system, described in the following pages,
that will be more appealing and require
less space than a conventional array
used for TV reception. The minimum-
space antenna system takes advantage
of easily available “Hustler” items made
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/8'STEEL

ALLHOLES
3/8" DIA

2-y/2"

by New-Tronics Corp. And, best of all,
you have to fabricate only one small
part.

How It Works. If a number of different
resonant circuits are properly connected
together and fed signals of varying fre-
quencies, each circuit will pass only one
narrow band of frequencies and reject all
others. And, since each circuit is differ-
ent from the others, only one band of
frequencies will pass through the system
of circuits at any one time.

This is basically what happens in the
1-2-3-4 On A Mast. Since the system con-
tains up to four different band antenna
elements, each loaded for a different
band of frequencies, they can be hooked
up to a band-switching transmitter with

28

Fig. 1. Cruciform-shaped antenna mounting
bracket can be machined from 6".square by
14 "-thick soft steel to dimensions shown.

BILL OF MATERIALS

Mast scction (Allied Radio No. 1749882X )

Whip elements with hips (Allied Radio Nos.
1749859 thru 9867-X—sclect desired band
coverage from this group)

Bumper monunt (or bady mount for crection on
saves of building)

507 length of RG-58/U coaxial cable with con-
nector attached

#14-3% 16 solid copper wire with plastic insula-
tion for ground radials

6”-square x 14”-thick soft stecl plate for mount-
ing bracket

a common feed line. Because all of the
antenna elements share a common feed
point, you can switch bands at the trans-
mitter and only the proper antenna will
accept power and radiate a signal at the
selected frequency carrier.

Fortunately, this theory is easy to put
into practice. Small but excellent anten-
nas designed for the different ham bands
for mobile use are available in the
Hustler line. The proper grouping and
mounting of these antennas will allow
practical multi-band operation.

Assembling The System. Before getting
started, decide on how many and on
which bands you plan to operate. Then
buy a mobile mast section (preferably
one hinged near the base), the coil-whip

POPULAR ELECTRONICS



combinations for the bands of your
choice, and a mount. (Get the bumper
mount if you plan to set up your antenna
system on a porch railing; the body type
if the setup is to be on the eaves of a
roof or other similar surface.)

As mentioned earlier, there is only one
part you have to fabricate. This is the
mounting bracket that will accommodate
the antenna elements and fasten them to
the mast section. For the four-antenna
capability, the bracket will be made in
the cruciform shape as shown in Fig. 1.

The bracket should be made from 14”-
thick soft stock steel; a 6”-square piece
will do. You can cut the bracket to shape
yourself. However, if you are not partic-
ularly handy with power tools, you can
have the bracket fabricated by a machine
shop. In either case, machine it as shown
and bend the extremities all in the same
direction at 30° angles.

If you want to be extra fancy and pro-
tect the bracket from the elements, it is
a good idea to have it copper and then
cadmium plated. The finished bracket
will look like a commercially marketed
item.

Next, using 1”7 X 3-24 cap screws,
attach the outer coils to the mount (see
Fig. 2). Then fasten the mast section to
the center of the mounting bracket.

Attach the bumper mount to the porch
railing, the roof eaves, or wherever you
have decided to erect the antenna sys-
tem, keeping the elements as high and

Once machined and plated, mounting bracket slips
over end of mast section (top) and is anchored in
place with hex nut (left). When working with hard-
ware on whip elements, use proper size tools to
prevent damage to hardware threads (see below).

August, 1970
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Fig. 2. Whip elements attach to mounting bracket
via predrilled holes with 1” x 34.24 cap screws.

clear of other objects and surfaces as
possible. Run the coax feedline from the
antenna mount to the transmitter, con-
necting the inner conductor of the coax
to the mount. The shielded braid at the
antenna base goes to a near ground
(metallic railing, water pipe, rain gutter
or the like). A good ground connection is
essential. If the antenna system is to be
used on a mobile home, connect the outer
braid to the metallic trailer body, adja-
cent to the antenna base.

Where a good ground is not available,
one must be supplied. This is best ac-
complished by making radials from #14
or #16 insulated solid wire cut to the
dimensions listed in the table for the
given band. Where space does not permit
placing the wires to radiate straight out
from the mast, they can be installed in
an L fashion or even zig-zagged. Installa-
tion is not critical, and radials for differ-
ent bands can be run parallel to each

BAND RADIAL LENGTH
10 Meters 8’4"
15 Meters 1147
20 Meters 164"
40 Meters 32'4"
80 Meters 644"
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other with a minimum of 6” spacing.
Best performance will be obtained with
two or more radials running in opposite
directions for each band.

Tuning The System. Connect the coax
line to your transmitter. Then set up for
the highest band of your antenna system.
Optimum bandwidth and best SWR will
be obtained when the ground system is
effective and will result in superior trans-
mitting and receiving capability. To ob-
tain this, the system must be tuned with
a SWR bridge.

Standing wave ratio readings of 1.2:1
or better at the resonant frequency of
the antenna normally indicate an effec-
tive ground. Where readings exceed 1.5:1
at resonance, some experimentation
might be necessary to obtain another
ground source or a shorter ground lead.
Apartment dwellers need not feel handi-
capped since several possibilities for
good grounds are available from heating
systems, plumbing systems, metal porch
railings, or even the ground side of a
built-in coaxial TV antenna system. Phe-
nomenal results have been obtained from
locations that appeared to have totally
unfavorable surroundings.

Once the antenna system is ‘“‘tuned”
for the highest frequency band, the other
bands will also be set up. All you have to
do thereafter is to switch from band to
band at your transceiver and let the an-
tenna system take care of itself. Inci-
dentally, the 1-2-3-4 On A Mast should
also work well for SWL'ing the ham
bands on receive only. ~Bo-

THIS BUSINESS OF
RACING AROUNID ALL
NIGHT IS GETTING

POPULAR ELECTRONICS
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CB EQUIPMENT

PREPARED BY THE STAFF OF POPULAR ELECTRONICS

HE PAST 12 MONTHS—since our last

report on CB equipment (August
1969)—have been of great significance to
the CB'er. First, the Federal Communica-
tions Commission approved the use of
channel 9 for emergency two-way com-
munications involving the immediate
safety of life, protection of property, and
assistance to motorists. This important
change in the CB Rules was long overdue
and was finally brought about by the in-
sistance of REACT (and a few others)
that CB was not being given a fair shake
for emergency communications.

Secondly, single-sideband transmitting
and receiving techniques were given a
new lease on life by the sudden and unex-
pected entry of SBE Linear Systems, Inc.
into the CB marketplace. Single-sideband
is the preferred method for voice com-
munications by the military services and
ham radio operators. CB is the last
stronghold of straight amplitude modula-
tion (AM) with its waste of power and
signal intelligibility. Of course, SSB
equipment is more complex and costs
more, but its use can double the number
of CB channels from 23 to 46 by simply
placing two separate signals (one to each
side-band) on each assigned channel.
SBE Linear Systems has been very ac-
tive in the ham radio field and is among
the top 3 or 4 manufacturers of SSB
equipment. Their expertise in SSB should
—at long last—get the SSB ball rolling in
CB.

And, while SBE was making its un-
heralded entry into CB, two of the ear-
liest CB equipment manufacturers—

Auvgust, 1970

Browning and Tram—were quietly per-
fecting their own SSB gear. Add to this
list Mark Products and Midland, who also
offer 46-channel SSB equipment, plus
some of the specialized receiving equip-
ment (such as Regency), and the picture
for a real surge forward in SSB in the
next year has enormous potential.
(Continued on page 45)

START OF SOMETHING NEW?

The assignment of CB channel 9 to emer-
gency communications traffic will have many
resounding effects. Not the least of these is
likely to be the development of new specialized
transceivers. First in the marketplace is the
modified E. F. Johnson Messenger 124 base
station.

The 124 can almost be considered to be two
receivers in one. As the CB'er works on his
routine channel, the appearance of a signal on
channel 9 overrides' and switches the trans-
ceiver communications channel to 9, thus offer-
ing the possibility of monitoring channel 9
while working on any one of the other 22 chan-
nels. A separate squeich and volume adjust
for only channel 9 help keep interference to a
reasonable level. Otherwise the 124 is as de-
scribed in the Equipment Catalog.
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How to getinto

One of the hottest money-making
fields in electronics today-
servicing two-way radios!
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HE’S FLYING HIGH. Before he got his C
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IE training and FCC Licensc, Ed Dulaney’s only professional skill was as a com-

mercial pilot engaged in crop dusting. Today hc has his own two-way radio company, with seven full-time employees. *'I dm
much better off financially, and really enjoy my work,” he says. Read here how you can break into this profitable field.

More than 5 million two-way transmitters have skyrocketed
the. demand for service men and field, system, and R&D engi-
neers. Topnotch licensed experts can earn $12,000 a year
or more. You can be your own boss, build your own com-
pany. And you don’t need a college education to break in.

OW WOULD YOU LIKE to start col-
lecting your share of the big
money being made in electronics today?
To start earning 35 to $7 an hour...
$200 to $300 a weck...$10,000 to
$15,000 a year?
Your best bet today, especially if you
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don’t have a college education, is prob-
ably in the field of two-way radio.
Two-way radio is booming. Today
there are more than five million two-
way transmitters for police cars, fire de-
partment vehicles, taxis, trucks, boats,

planes, etc. and Citizen’s Band uses— =

and the number is still growing at the rate
of 80,000 new transmitters per month.

This wildfire boom presents a solid
gold opportunity for trained two-way
radio service experts. Many of them are
carning $5,000 to $10,000 a year rmore
than the average radio-TV repair man.

Why You’ll Earn Top Pay

One rcason is that the United States
Government doesn’t permit anyone to
service two-way radio systems unless he
is licensed by the Federal Communica-
tions Commission. And there simply
aren’t enough licensed electronics ex-
perts to go around.

POPULAR ELECTRONICS




Another reason two-way radio men
carn so much more than radio-TV serv-
ice men is that they are needed more
often and more desperately. A home
radio or television set may need repair
only once every year or two, and there's
no real emergency when it does. But a
two-way radio user must keep those
transmitters operating at all times, and
mnst have their frequency modulation
and plate power input checked at regu-
lar intervals by licensed personnel to
meet FCC requirements.

This mcans that the available licensed
experts can “write their own ticket”
when it comes to carnings. Some work
by the hour and usually charge at least
$5.00 per hour, $7.50 on e¢venings and
Sundays, plus travel expenses. A more
common arrangement is to be paid a
monthly retainer fee by each customer.
Although rates vary widely, this fixed
charge might be $20 a month for the
base station and $7.50 for cach mobile
station. A survey showed that one man
can casily maintain at least 100 stations,
averaging |5 base stations and 85 mo-
biles. This would add up to at least
$12,000 a year.

Be Your Own Boss

There are other advantages too. You can
become your own boss—work entirely
by yoursell or gradually build your own
fully stalfed service company. Instead
of being chained to a workhench,
muchine, or desk all day, you'll move
around, sce lots of action, rub shoulders
with important police and fire officials
and business executives who depend on
two-way radio for their daily operations.
You may even be tapped for a big job
working for onc of the two-way radio
manufacturers in ficld service, factory
quality control, or laboratory rescarch
and development.

How To Get Started

How do you break into the ranks of the
big-money carners in two-way radio?
This is probably the best way:

1. Without quitting your present job,
learn enough about clectronics fun-
damentals to pass the Government
FCC Exam and get your Commer-
cial FCC License,

. Then get a job in a two-way radio
service shop and “learn the ropes™ of
the business.

3. As soon as you've carned a reputa-
tion as an expert, there are several
ways you can go. You can move ol
and start signing up and servicing
your own customers. You might be-
come a franchised service represen-
tative of a big manufacturcr and then
start getting into two-way radio sales,
where one sales contract might net

ta

you $5,000. Or you may even be in-

vited to move «p into a high-prestige

salaricd job with one of the major
manufacturers cither in the plant or
out in the field.

The first step—mastering the funda-
me ntals of Electronics in your spare time
and getting your FCC Licensc—can be
casier than you think.

Cleveland Institute of Electronics has
been successfully teaching clectronics
by mail for over thirty years. Right at
home, in your spare time, you learn
clectronics step by step. Our AUTO-PRO-
GRAMMLD® lcssons and coaching by
expert instructors make everything clear
and casy. even for men who thought
they were “poor learners.” You'll learn
not only the fundamentals that apply to
all electronics design and servicing, but
also the specific procedures for install-
ing, troubleshooting, and maintaining
two-way mobile cquipment.

Get Your FCC License...
or Your Money Back!
By the time you've finished your CIE
course, you'll be able to pass the FCC
License Exam with case. Better than
nine out of ten CIE-trained men pass
the FCC Exam the first time they try.
even though two out of three non-ClE
men fail. This startling record of achicve-

ment makes possible the famous CIE
warranty: you'll pass the FCC Exam
upon camplction of your course or your
tuition will be refunded in full.

Ed Dulancey is an outstanding exam-
ple of the success possible through CIE
training. Before he studied with CIE,
Dulancy was a crop duster. Today he
owns the Dulancy Communications
Service, with seven people working for
him repairing and manufacturing two-
way equipment. Says Dulaney: “I found
the CIE training thorough and the les-
sons casy to understand. No question
about it—the C1E course was the best in-
vestment [ ever made.”

Find out morz about how to get ahead
inall ficlds of electronics, including two-
way radio. Mail the bound-in postpaid
reply card for two FREE books, “How
To Get A Commerciul FCC License”
and “How To Succeed In Electronics.”
If card has been removed, just mail the
coupon below,

ENROLL UNDER NEWG.L BILL

All CIE courses are available under
the new G.I. Bill, If you served on
active duty since January 31, 1955,
OR are in service now, check hox
on reply card for G.I. Bill infor-
mation.

Cleveland Institute of Electronics

2
Ci

A Leader in Electronics Training ... Since 1934 « Accredited Member National Home Study Council

New
CIE CAREER
COURSES

1 BROADCAST (Radio & TV)
ENGINEERING...now in-
cludes Video Systems, Moni-
tors, FM Stereo Multiplex,
Color Transmitter Operation
and CATV.

cense.’’

Name

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114
Ptease send me without cost or obligation:

Your 40-page book "*How To Succeed In Efectronics™
describing the job opportunities in Electronics today.
and how your courses can prepare me for them.

Your book on “How To Get A Commercial FCC Li-

1 am especially interested in:
O Electronics Technology [ Electronic Communications

[ Broadcast Engineering [ Industrial Electronics
[ First Class FCC License [ Etectronics Engineering

1776 East 17th Street, Cleveland, Ohio 44114

N

2 ELECTRONICS ENGI-

NEERING . ..covers steady-
Address

(PLEASE “RINT)

state and transient network
theory, solid-state physics

and circuitry, pulse tech- City

niques, computer logic and
mathematics through calcu-

lus. A college-level course State

Zip Age

for men already working in
Electronics.

r———————— = ===/

[ check here for G.l. Bill information.

PE.OS
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INTERPRETING THE CATALOG

Type of Signal: There are three modu-
lation methods currently in use by
CB’ers. Most transceivers broadeast am-
plitude modulation (AM) signals. Sev-
eral models broadcast a somewhat simi-
lar signal, but with reduced carrier and
enhanced sideband modulation. This type
of signal is referred to as double-side-
band (DSB). Many new transceivers are
being manufactured to transmit and re-
ceive signal-sideband (SSB) signals.
Specialized circuits are required for SSB,
a method of virtually eliminating the
carrier and transmitting on only one of
the two AM sidebands.

No. of Transmit Channels. Any one of
23 channels may be used by a CB'er;
however, channel 9 is reserved for emer-
gency communications. Channels 10
through 15, plus channel 23, are avail-
able for purposeful communications be-
tween stations operated by different li-
censees. Channels 1 through 8 and 16
through 22 are to be used by the CB’er
only for intracommunications between
his own base and mobile stations. In this
Catalog, a transceiver capable of trans-
mitting and receiving SSB signals on all
23 channels is considered capable of op-
erating on 46 separate channels.

No. of Xtal Receive Channels: Though
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Browning has retained its individual unit styl-
ing introduced in the very early days of CB.
The *Golden Eagle" (above) has the transmit-
ter to the left and receiver to the right. They
are SSB/AM units with 46-channel capability.
The Allied Radio A-2561 (to the left) is an
under $100 23-channel mobile transceiver.

o e
SCANALYZER 23 .

A ‘“SCANNER" FOR CB

Apparently PopuLAR ELECTRONICS jumped the
gun last year in announcing that Commander
Electronics (133 N. Jefferson St., Chicago,
IL 60606) would '‘soon” introduce its model
778 Scanalyzer. This new product has just
made its initial appearance and is now known
as the Model 779 or Scanalyzer 23.

The Scanalyzer 23 automatically scans a
special group of CB channels, or all 23 of
them, in very rapid rotation. A “Visual Mon-
itor'" board with 23 indicator lamps shows
which channels are occupied and which are
either silent or occupied by stations below a
predetermined input field strength. Thus the
model 779 can be used to determine roughly
signal strengths so that an operator knows
whether the signals are from close-in stations
or stations far enough away not to be bothered
by your carrier. And, if you're forgetful, it has
a '‘memory’’ switch to give you a second look
at the activity within your receiving range. it's
all visual—no speaker.

You can couple the Scanalyzer to your pres-
ent antenna or a separate antenna.

Circle No. 97 on Reader Service Page 15 or 95
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most transceivers receive and transmit
on the same number of channels, modern
techniques permit the CB’er to receive
on split channels (such as used by SSB
stations), increasing the number of re-
ceive channels over those used for trans-
mitting.

Tunable Receiver: In this Catalog, any
receiving convenience which permits the
CB’er to shift the received frequency
above or below the assigned channel fre-
quency is considered to make the re-
ceiver tunable. Also included in this cate-
gory are the few receivers with fully
continuous tuning.

Power Supply: For the purposes of
this Catalog, the household a.c. line volt-
age has been “standardized” at 117 volts.
About four out of every five CB trans-
ceivers can also be powered from 12-
volt automobile batteries, and a few can
operate off 6-volt batteries. In the Cata-
log, the word “and” means the trans-
ceiver contains a universal power supply
permitting operation from any of the in-
put voltages indicated. The word ‘‘or”
means that the transceiver contains one
power supply which must be physically
changed to switch from one input volt-
age to another.

Receiver: There are only two types of
receiver circuits used in CB transceivers:
straight superheterodynes or dual-con-
version superheterodynes. The latter cir-
cuit is usually considered much more
selective, although the buyer should look
for the possibility that the straight su-
perheterodyne includes some sort of
crystal or mechanical filtering to pro-
vide channel selectivity comparable to
that of a dual-conversion superhetero-
dyne.

Circuit: CB transceivers may use all
tubes, some tubes and some transistors
(hybrid) or circuits with nothing but
solid-state devices. It should be noted
that every CB transceiver listed has two
features that are not itemized—a vari-
able squelch control and a built-in noise
limiter.

Notes: A detailed breakdown of notes
appears on each odd-numbered page. The
notes describe special features that are
not common to all CB transceivers.

Canadians should look for note 24,
which indicates D.O.C. approval.

Price: This Catalog shows prices set
by the manufacturers or distributors as
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reported to us at press time. Readers are
advised that all prices are subject to
change without notice. No distinction
has been made between the “list” and
“net” prices. We are not in a position to
judge the exact nature of any manufac-
turer’s pricing structure and depend
upon the prices furnished as being those
in effect during the preparation of the
Catalog. 30—

SBE ‘‘Console” (top, below) is an under $400 SSB/
AM unit for base station operation. Radio Shack
TRC-23B ‘‘Navaho’ (center) claims superior sensi-
tivity and selectivity. Operates from 117-volts
a.c. or 12 volts d.c. Courier ‘‘Classic II'" is a
handsome unit using slide switches and controls.

POPULAR ELECTRONICS ~




CARE AND
HANDLING OF
COAXIAL CONNECTORS
THE QUICK,

FOOLPROOF WAY
AN 2/

BY WILLIAM 1. ORR, W6SAI

“\,

L)

ANY of the so-called UHF connectors
were developed during World War I1
for use with medium size coaxial r.f.
cables (such as RG-8/U and RG-11/U).
Now generally supplanted by the newer
Series N connectors in commercial equip-
ment, these inexpensive and readily
available UHF connectors are still wide-
ly used on amateur, CB, and SWL equip-
ment. The most common members of this
family are the male plugs (PL-259, PL-
259A, and UG-295/U) and the female
receptacles (S0-239, UG-296/U).

The male plug, a beguilingly simple
affair, has a non-constant impedance, is
a non-waterproof device and (to many
exasperated amateurs and CB'ers) is
an invention of the devil. A look at the
PL-259 plug shows instantly how it
should fit on the end of a piece of coax
cable: the installation is self-evident!
But, alas, getting the plug properly
astride the cable end and soldered firmly
in place is a frustrating and time-con-
suming task. In too many instances, the
user simply gives up the battle, jams the
connector on the end of the cable, and
solders what he can, leaving whiskers
of copper braid ready to short out the
plug.

True, the plug manufacturers provide
nifty little drawings showing how the
plug should be placed on the cable; but
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these pieces of adwvertising art merely
make the frustrating experience seem
more bitter, since sooner or later most
amateurs come to the reluctant conclu-
sion that the PL-259 plug was never in-
tended to be placed on a coaxial cable by
the hand of man!

I have battled the PL-259 plug prob-
lem for longer thau I care to admit and
I finally solved the dilemma by switching
to the newer and better {ype N coaxial
fittings, which were seemingly designed
by a sane mind. However, time does not
march on, and a large amount of gear in
the W6SAI station is equipped with the
PL-259’s matching partner, the ubiqui-
tous SO-239.

Finally, with the assistance of
W8CYL, who had made his peace with
the coaxial plug problem, it was decided
to try a system approach that would
solve the PL-259 question once and for
all. Here is the solution.

Coaxial Connector Assembly. The mat-
ing cable must be properly prepared if
the connector is expected to operate to
its fullest capability. With a little care
and some inexpensive tools, a well-engi-
neered assembly may be made in a few
minutes. In addition to a soldering iron
or gun, you will need: a ruler, a sharp
knife (the Stanley 99A Shop Knife is
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recommended), and a tubing cutter (the
General Hardware #123 Midget Tubing
Cutter is recommended). Oh yes, you’ll
need a pair of wire cutters to snip the
cable to proper length, also.

Follow this procedure carefully:

Step 1. Slide the coupling ring of the
PL.-259 over the coaxial line. Next, take
the shop knife and circumsecribe a cut in
the outer, black jacket of the cable about
1%” back from the end. Make the cut
at right angles to the cable so that the
end of the vinyl jacket will be square and
ship-shape. Slit the free end of the jacket
with the knife and peel it off.

Step 2. You now have part of the outer
braided shield exposed. Using a hot sol-
dering iron or gun, quickly and smoothly
tin the braid, making the shield a solid
entity. Do this quickly so as not to un-
duly overheat the inner polyethylene in-
sulation of the cable. If you take too
long, the inner insulation will melt and
“squirt” out between the interstices of
the braid. Don’t worry; you’'ll obtain ex-
pertise in soldering the braid once you
set your hand to it. Clean the left-over
flux from the braid with paint thinner
after the solder cools.

Step 3. Next, cut the soldered braid
with the tubing cutter. You’ll want to cut
it so that %¢” is left exposed. Using a
soft pencil, make a mark on the braid
exactly %6” out from the black jacket.
Place the tubing cutter over the braid so
that the cutter wheel falls on the pencil
mark. Tighten the cutter a bit and slowly
revolve it about the cable. Tighten the
cutter wheel once or twice again and con-
tinue to revolve the cutter. Four or five
revolutions, and the tubing cutter will
neatly slice the solid braid. The unwant-
ed braid end may be easily pulled off,
using the wire cutters as snips.

[ 1-1/4"

le—1/16"

\INNER
\ CONDUCTOR
POLYETHYLENE
INSULATIO
OUTER JACKET OUTER BRAID (TINNED)

By the time you have finished step 4, the end
of your RG-8A/U cable should look like this.
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UHF CONNECTORS
For RG-8A/U and RG-58/U Cable

Plugs: PL-259, PL-259A, UG-295/U
Adapters for RG-58/U: UG-175/U, UG-410/U
Right-angle adapter: UG-297/U, UG-646/U,
M-359
Adapter, straight (female-female): PL-258, UG-
360/U, UG-299/U
Receptacle: S0-239, UG-296/U
Adapter, straight (male-male): Dow-Key F-2
Hybrid adapters:
UHF (female) to BNC (male): UG-255/U
UHF (male) to BNC (female): UG-273/U
UHF (female) to N (male): UG-146A/U
UHF (male) to N (female): UG-83B/U
UHF (female) to male phono connector:
Dow-Key A-210
UHF (male) to male phono connector:
Dow-Key A-211
UHF plug (solderless): Amphenol 83-851
(for RG-8A/U)

Step 4. Trim the inner polyethylene
insulation of the cable. It should be cut
cleanly (using the utility knife) so that
a collar about ¥¢” wide is left at the end
of the outer braid which was just
trimmed. Go slowly, so that you do not
nick the inner conductor. Once the slug
of insulation is free, it may be removed
from the cable by grasping it with your
fingers and slowly but firmly pulling and
rotating it at the same time. When the
slug is off, tin the inner conductor.

Step 5. You have now come to the
moment of truth. The cable is ready for
the PL-259 shell. It should be pushed
on the cable end and rotated with the
fingers so that the internal threads of the
shell are screwed onto the outer vinyl
jacket of the cable. As the plug is screwed
onto the cable, you should see the tinned
outer jacket appear through the four
solder holes of the plug. Continue twist-
ing the plug onto the cable until the braid
is completely visible through all holes.

Step 6. The last step is to solder the
braid through the solder holes of the
plug and solder the center conductor to
the center terminal of the plug. Use an
iron or gun with a small point and make
neat connections to the braid, taking care
that the solder does not run over the out-
er threads of the plug. With a little care,
you'll have a work of art. When the
joints cool, examine your masterpiece
and then slide the coupling ring down
over the plug.

POPULAR ELECTRONICS.



Sealing for Outdoor Use. The PL-259
is not waterproof and must be protected
against moisture by an additional cover-
ing. If water does get into the plug, it
can be very quickly sucked down the
coaxial cable by capillary action. Soon
the entire outer braid becomes corroded
and line loss rises rapidly.

To seal the plug and line properly, the
mating surface between the plug and the
matching S0-239 receptacle should be
packed with silicone grease. The con-
nectors are then mated and the excess
grease is forced out of the joint and
wiped off. The next step is to wrap the
coaxial joint thoroughly with pressure
sensitive vinyl electrical tape. Several
layers of tape should be used; and the
wrappings should extend beyond each
connector a minimum of four inches,
making the total wrap about ten inches
long. The tape should be put on under
tension, with one layer overlapping the
one beneath. As a final precaution, the
cable run should be dressed so that water
cannot run to a joint and stand there.

Use With Small Cables. The popular
PL-259 UHF plug may be used with
small-diameter coaxial cables (such as
RG-58/U and RG-59/U) by adding a re-
duction adapter. For example, RG-58/U
(52-ohm cable) requires a UG-175/U
adapter and RG-59/U (72-ohm cable) re-
quires a UG-176/U adapter. Follow much
the same procedure detailed above with
the exceptions noted below.

Step 1. Insert the cable end through the
coupling ring and the adapter. Note that
the knurled end of the ring and the nar-
row end of the adapter face the open end
of the cable. Cut the end off 3i” of the
cable jacket with the utility knife.

Step 2. Fan the braid out slightly and
fold it back over the outer jacket.

Step 3. Push the adapter forward under
the braid and trim the braid with small,
sharp scissors to a length of ¥”. Next,
using the utility knife, remove 3” of the
insulation from the center conductor. Be
careful not to nick the conductor. Tin the
exposed conductor quickly with a small
soldering iron.

Step 4. Carefully screw the plug assem-
bly onto the adapter. The center conductor
will pass through the center pin and the
braid should appear through the side
holes of the plug assembly. Using an iron
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Photo shows, from top to bottom, the
resuits of steps in preparing the cable.

with a small soldering tip, solder the
braid through the plug assembly holes.
Use just enough heat to bond the braid to
the shell. After these have cooled, solder
the center connector to the tip of the plug.
Finally, screw the coupling ring on the
assembly.

Waterproofing and sealing are even
more important when using either the
RG-58/U or RG-59/U cable. 5o

Popular Electronics

FIFTY CENTS ; SEPTEMBER 1070

The NEW LOOK
On Sale August 20!

49




MAKE YOUR
VTVYM
A MEGGER TOO

MEASURE UP TO 50,000 MEGOHMS

BUILT RIGHT into your VI'VM is a
megger that can measure extremely
high resistances (to 50,000 megohms).
To make use of this megger function, all
you have to do to the basic meter is add
a resistor and a pin or banana jack. The
modification simply provides a conve-
nient voltage source for measuring very
high resistances; it does not interfere
with the normal operation of your meter.
The megger modification comes in
handy for all sorts of jobs. It greatly
simplifies the detection of leakage in
non-electrolytic capacitors, between coil
and transformer windings, and between
conductors of transmission lines.

The filtered d.c. for the megger is ob-
tained from the positive side of the filter
capacitor, through load resistor RI1
which is also used as a current limiter,
in your VTVM as shown in the schematic
diagram. Load resistor R1 is the megger
modification resistor that must be added
to the VIT'VM’s circuit. Its value must be

L =

B+
—

—AWWWW—~O
( RE  Ji
{SHEMERS

Two small parts, R1 and J1, are all that have to
be added to basic VTVM to provide megger function.

50

BY JAMES CHILDS AND JOHN ESKRIDGE

calculated on the basis that it will pass
no more than 1 mA if the ground lead of
the meter is accidentally shorted to J1
(the pin or banana jack that is used in
the modification). This value is usually
between 50,000 and 75,000 ohms, depend-
ing on the amplitude of the B-- voltage
in your particular meter and derived by
Ohm’s Law (R1 = B+/0.001).

The first step in measuring an un-
known resistance is to measure the
source voltage at JI with the positive
d.c. probe of the meter. Then unknown
resistor Rx is placed between J1 and the
probe to provide a circuit from B+
through Rz and into the input of the
meter. At this point, the meter is mea-
suring the voltage drop across input im-
pedance Rm of the meter, which is typi-
cally 11 megohms.

If Rm and its voltage drop Em are
known, you can calculate total current
It. The voltage drop across Rx can be
calculated by subtracting meter voltage
Em from source voltage Es to obtain Ex,
the voltage dropped across the resistance
being measured.

With total current through and the
voltage drop across Rx known, calculate
the value of Rx by using Ohm’s Law
(Rx = Ex/Ix), or from the equation:
Rx = [Rm (Es —Em) ]/Em.

Most VTVM'’s have unregulated power
supplies, but since the resistances being
measured are very high, the loading ef-
fect on the power supplies will be negli-
gible. Also, since current through Rz is
very low, the voltage drop across the
current-limiting resistor, R1, can be ig-

nored -Bo-
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amateur d| <k\
eqmpment

Keview & Preview

EVER SINCE the transistor emerged from

the laboratory, design engineers have en-
couraged its use in amateur transmitting
equipment. Simultaneously, designers were
trying to cram more and more transmitting
power into smaller and smaller packages.
The short duty cycle of single sideband and
CW signals made it possible te put lots of
power into small tubes. When it comes to
r.f. transistors, however, low power and low
voltage are essential. As a result, high power
in a transmitter or transceiver can still
be achieved only with hybrid (tube-plus-
transistor) circuits.

Unfortunately, designing a transceiver
that used transistors (and/or IC’s) in all
of its low-power circuits—not in just a few
carefully selected places—and one that
could compete with tube models in per-
formance and price proved to be extremely
difficult. So difficult, in fact, that several
wellknown manufacturers quietly gave up
the fight when their hybrid transceivers
failed in field tests. But the specifications of
several units announced for 1970-71 indi-
cate that the engineers have finally suc-
ceeded in producing efficient hybrid trans-
ceivers at competitive prices.

Some Definitions. Before examining the
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1970-1971

BY HERB S. BRIER, WI9EGQ

evidence, let's define a few terms. A trans-
ceiver combines transmitting and receiving
functions in a single physical package and
uses many of the same components in both
mcdes. Its advantages are compactness,
economy, and ease of operation. An SSB
transceiver usually transmits and receives
on the same frequency, but some incor-
porate clarifiers, delta tuning, or receiver
incremental tuning to touch up receiver
tuning slightly without affecting the trans-
mitted frequency.

It is also sometimes desirable to trans-
mit and receive on widely separated fre-
quencies. This is normally achieved with an
external variable frequency oscillator (VFO)
to control the transmit function while the
regular VFO controis the receive function
(or vice versa). Some transceivers switch
automatically from receive to transmit when
the operator talks into the microphone
(VOX) or presses the key—otherwise they
require manual switching. Unless specifi-
cally mentioned in the individual descrip-
tions below, you may asume that VOX opera-
tion is not available. (Not all operators like
VOX, anyway.)

Transceivers. One hybrid transceiver for
1970-71 is the brand-new, SBE-Linear Sys-
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tems Inc. SB-35. It employs 30 bi-polar
transistors, eight FET's, several different
diodes, and a pair of audio hi-fi 8417 tubes
to develope a 260-watt SSB/CW signal on
the amateur bands between 3.5 and 29.7
MHz. The self-contained package includes
a 117-volt, a.c./12-volt, d.c., power supply
and a loudspeaker. The SB-35 has a 2.1-
kHz bandwidth, choice of sidebands, high
receiver sensitivity, S-meter, and delta tun-
ing. Price of the SB-35 is $549. Options
include: VOX ($29.95), 25-kHz crystal cali-
- brator ($24.95), and external VFO ($89.95).

. National Radio Company, Inc., com-
presses a lot of power into its new NCX-
1000, 100-watt (PEP) hybrid transceiver.
Its built-in power supply delivers 2750 volts
to the 8122 output tube. A built-in i.f. clip-
per, bracketed front and back by crystal lat-
tice filters, doubles effective SSB power
without splatter. Bandwidth is 2.7 kHz, and
receiver sensitivity is 0.5 uV. Price of the
NCX-1000 is $995. Optional 100-kHz crys-
tal calibrator and CW sidetone modules are
available.

Allied Radio’s entry in the SSB/CW trans-
ceiver race is the A-2517. Its transmitter
power input is 160 watts up to 21.5 MHz
and 120 watts on 29 MHz to Japanese
S-2001 tubes (replaceable by 6146's). The
A-2517 uses a solid-state VFO, selectable
sidebands, 2.4- or 0.5-kHz bandwidth, VOX,
25-kHz crystal calibrator, and delta tuning.
Price with power supply/speaker console is
$450, or $500 with the external VFO.

The big plus in R.L. Drake's new TR-4,
300-watt SSB/CW/AM transceiver is in its
i.f. noise blanker. (The 17-transistor noise
blanker may be factory installed in older
TR-3’s and TR-4's for $129.) The features
of last year's TR-4, such as VOX, crystal
calibrator, CW audio sidetone oscillator, and
solid-state VFO, are retained. The TR-4 is
priced at $822, including power supply/
speaker console. The external VFO is $110,
and the model L-4B matching 2-kW PEP
linear amplifier is $825 . . . For the operator
who wants high-grade equipment in kit form,
Heath has put a pre-built, solid-state linear
master oscillator (LMO) in its deluxe SB-
102, 180-watt transceiver. The new LMO
stabilizes in half the time required by the
previous tube model, and minor circuit
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changes have increased receiver sensitivity
to 0.35 uV. Being crystal-controlled, the
SB-102 has built-in VOX, a sidetone CW os-
cillator, and 100-kHz crystal calibrator
as standard equipment. You can sharpen
up CW selectivity by adding a 400-Hz filter
to the standard built-in 2.1-kHz filter. The
Heathkit SB-102 kit sells for $380, plus $52
for the a.c. supply, $80 for the 12-volt, d.c.,
supply, and $19.95 for the matching
speaker. (The power supplies and speaker
match all Heath transceivers, by the way.)
External LMO, $100; 1200-watt amplifier
$220; 2000-watt amplifier, $350. For $250,
the Heathkit HW-100 has all the basic fea-
tures of the SB-102, including VOX, but
without the frills. The HW-12 (3.8-4 MHz)
$100; the HW-22 (7.15-7.3 MHz) $105; and
the HW-32 (14.15-14.35 kHz) $105, give
similar singleband SSB performance (no
CwW).

Galaxy Electronics concentrates its ama-
teur transceiver efforts on the GT-550, 550-
watt, SSB/CW transceiver. Galaxy has
earned the reputation of especially good
receiving performance in its transceivers,
and the GT-550 does not hurt that reputa-
tion. It has solid-state VFO, 2-1-kHz band-
width. The GT-550 lists at $550, plus $100
for the a.c. power supply and $29.95 for the
speaker. Options include plug-in VOX, $30;
25-kHz crystal calibrator, $25; 300-Hz CW
filter, $37.50; external VFO, $95 . . . From
Japan, Spectronics imports the Yaesu FTdx-
560, hybrid, 560-watt, SSB/CW trans-
ceiver, It features built-in power supply, 2.3-
kHz bandwidth, VOX, 25-100-kHz crystal
calibrator, sideband selector switch, and
clarifier. The FTdx-560 lists at $450, plus
$20 for the matching speaker. The external
VFO is $100, and two 1200-watt linear am-
plifiers are available at $230 or $300, de-
pending on the tubes used . . . High on the
watts-per-dollar curve is World Radio's Duo-
Bander |l. Designed for 80- and 40-meter
operation, the unit lacks a few of the refine-
ments of more costly transceivers. Never-
theless, its hybrid circuit generates a clean
400-watt sideband signal on transmit and
its excellent receive sensitivity and 2.7-
kHz bandwidth concede little to any other
transceiver. The Duo-Bander lists for $170,
plus $90 for the husky, 400-watt, 117/235
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The low-power Model TX-62 transmitter made by
Ameco can be operated crystal-controlled

or driven by outboard model VFO-621.

The complete package sells for under $250.

Solid-state Varitonics/inoue IC-2F
has a FET front end and IC’s in the audio
if stages. The output is 10 watts of
crystal-controlled narrow-band FM.

New SBE Linear Model SB-35 is
claimed to be 9.69%, solid-state.
It has a rating of 260 watts
p-e.p., and covers five bands:
both phone and CW.

Top-value linear amplifier is this new item
from Heathkit—Modet SB-220. With a

2-kW p.e.p. SSB and 1.kW CW/RTTY rating,
it sells for about $350. The SB-220 also
has A.L.C. and a drive requirement of 100
watts for full rated input/output.
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Second in a series...

Can you solve
these problems

in electronics?

They’re a cinch after you've taken RCA Institutes’
new communications electronics program.

It includes new preparation for the FCC license plus the
assurance of your money back if you fail to get it.

This one is quite elementary.

— e —
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A
[~ Juovolrs (e

DOOR BELL

In this door bell circuit, which kind of
transformer is T, —step-up or step-down?

Note: if you had completed only the first lesson of
any of the RCA Institutes Home Study programs,
vou'd easily solve this problem.

1g
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This one is more advanced.
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What is the total capacitance in the above
circuit?

Note: you'd know the solution to the problem if
you'd taken only the first two lessons in RCA's new
Communications Electronics Program.

These are the lessons that prepare you step-by-
step for an FCC License.

This license is a requirement for servicing all
types of transmitting equipment and can help
open doors to jobs commanding high income in
communications, radio and broadcasting,
aerospace, industrial automation and many others.

For a rewarding career with good pay, take that
first step now. Send for complete information—
mail the attached card.

POPULAR ELECTRONICS




RCA Institutes Autotext learning method

makes problem-solving easier...

gets you started faster towards a good-paying career in electronics

Are you just a beginner with an interest in
electronics? Or, are you already making a living
in electronics, and want to brush-up or expand
your knowledge? In either case, RCA has the
training you need. And Autotext, RCA Institutes’
own method of Home Training will help you learn
more quickly and with less effort.

Wide Range of Courses

Select from a wide range of courses. Pick the
one that suits you best and check it off on the
attached card. Courses are available for beginners
and advanced technicians.

Electronics Fundamentals
Black & White Television Servicing
(Transistorized TV Kit Available)

Color Television Servicing (Color TV Kit Available)
FCC License Preparation
Automatic Controls
Automation Electronics
industrial Electronics
Nuclear Instrumentation
Electronics Drafting
Computer Programming

Plus these new
up-to-the-minute courses

Semiconductor Electronics
Digital Electronics

Solid State Electronics
Communications Electronics

Build and keep this
valuable oscilloscope.

Prepare for good paying
positions in fields like these
Television Servicing
Telecommunications

Mobile Communications
CATV :
Broadcasting it Wt
Marine Communications in the new program on Solic '
Nuclear Instrumentation  Fate Electones o e and”
tndustrial Electronics feakage characteristics o
Automation transistors.

Computer Programming

Solid State
Electronics Drafting
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Variety of Kits—Yours to Keep

A variety of RCA Institutes engineered kits are
included in your program of study. Each kit is yours
to keep when you've completed the course.
Among the kits you construct and keep is a working
signal generator, a multimeter, a fully
transistorized breadboard superheterodyne

AM receiver, and the all-important oscilloscope.
These 4 kits are at no extra cost. Compare this
selection with other home study schools.

Two Convenient Payment Plans

Pay for lessons as you order them. No contract
obligating you to continue the course. Or, you can
take advantage of RCA’s convenient monthly
payment plan. No interest charges!

Classroom Training Also Available

RCA Institutes operates one of the largest technical
schools of its kind. Day and evening classes. No
previous training is required. Preparatory courses
are available. Classes start four times a year.

Job Placement Service, Too!

Companies like Bell Telephone Labs, GE,
Honeywell, IBM, RCA, Westinghouse, Xerox, and
major radio and TV networks have regularly
employed graguates through RCA Institutes’ own
placement service.

All RCA Instituies courses and programs are
approved for veterans under the new G.I. Bill.
Send Attached Postage Paid Card Today.
‘Check Home Study or Classroom Training.
Accredited Member National Home Study Council.

tF REPLY CARD 1S DETACHED, SENDC THIS COUPON

RCA institutes Inc.

Home Study Dept. 94-008.0
320 West 31 Street
New York, N.Y. 1000t

Please send me FREE illustraled career calalog.

Name Age
{please print)

Address.

City. State_________Zip
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volt a.c., supply or $150 for a 300-watt
117 /12-volt supply.

Swan Electronics, a division of the Cubic
Corp., has upgraded its top SSB/CW/AM
transceiver, the Swan 500CX. The process
has increased transmitter power to 550
watts on SSB, improved AGC action, in-
creased audio gain and decreased distor-
tion, and improved the crystal calibrator,
and the balanced modulator circuit. The
price remains the same, $565, plus $105
for the 117-volt power supply/speaker con-
sole. Options include VOX, $35; 800 Hz, CW
filter, $28; deluxe external VFO, $145, and
2-kW amplifier, $660. Swan also offers its
budget-priced Cygnet in two models. Both
are self-contained, 260-watt, SSB/CW
transceivers with dual 117-volt, a.c./12-
volt, d.c. power supply and loud speaker.
The basic Cygnet 260 lists at $435, but for
$90 more, the 270 has more sideband sup-
pression, selectable sidebands, AGC/ALC,
more-versatile metering facilities, and a
built-in 100-kHz crystal calibrator. The 270
also has facilities for a plug-in VOX unit.

Leaping upward $1100 in price, Halli-
crafters division of Northrop continues to
offer the only full-power amateur SSB/CW
transceiver on the market. Besides its maxi-
mum power rating, the SR-2000 ‘*‘Hurri-
cane” features 2.1-kHz bandwidth, 0.35 .V
receiver sensitivity, noise blanker, crystal
calibrator, and receiver incremental tuning.
It lists at $1620 with power supply. And do
not overlook the Hallicrafters SR-400 *‘Cy-
clone 1. It offers all the features of the SR-
2000 at the 400-watt level and has a couple
of extra features of its own, such as a built-
in 200-Hz CW filter and a variable notch
filter for eliminating heterodyne interfer-
ence. The SR-400 and its matching power
supply and speaker console lists at $1025.
The HA-20, remote VFO, SWR bridge, con-
trol console matches either unit; it lists at
$200.

Staying in the deluxe price bracket,
Collins Radio continues to offer its KWM-2,
175-watt SSB/CW transceiver at a price of
$1150, plus $153 for the a.c. power supply
console. At these prices you naturally ex-
pect such features as 2.1-kHz bandwidth,
superb stability, 1-kHz dial readout, VOX,
and built-in crystal calibrator. The KWM-2
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options include expanded frequency cover-
age outside the amateur bands, an r.f. type
noise blanker, $133; asorted filters, and a
control console containing an external VFO
and a reflected power bridge for $350. Also
available are 1200-watt and 2000-watt lin-
ear amplifiers priced at $520 and $2200,
respectively. A 1-year guarantee covers all
Collins gear, by the way.

Is the Signal/One division of EC! (a sub-
sidiary of NCR) exaggerating when it claims
that its hybrid CX-7, 300-watt transceiver
equals or outperforms any other amateur
equipment available today? The CX-7 covers
all amateur frequencies from 1.8 to 30 MHz,
and it will cover three additional 1000-kHz
bands up to 15 MHz. Two 8-pole, cascaded
crystal filters provide 2-kHz bandwidth, and
there is provision for plugging in an addi-
tional filter for bandwidths between 200 Hz
and 6 kHz. Other features include a noise
blanker, r.f. envelope clipper, two VFO's,
and a built-in electronic keyer. The CX-7
employs 100 silicon transistors and one
8072 tube, and the power supply is built in.
All this for a mere $1750!

SSB above 50 MHz. If 50 MHz is your
bag, one of these transceivers may put a
gleam in your eyes: the R. L. Drake TR-6
duplicates TR-4 performance on 50 MHz
for $760 with power supply. Heathkit's SB-
110A parlays SB-102 performance to the
band for $351 including the power supply
kit. Swan's 250C is the 50-MHz alter ego
of the Swan 500CX at the 300-watt level.
Its price tag is $555 with power supply.
Finally, Gonset offers its model 910C GSB-6
20-watt, hybrid, AM/SSB/CW, 50-MHz
transceiver for $395 including power sup-
ply. And so new that the paint is hardly dry
is E. T. Clegg Associates’ Comet for 144
MHz. The comet is a hybrid, 125-watt AM/
SSB transceiver that brings traditional Clegg
performance to the 144-MHz SSB operator.
Its tentative price is $350 with power supply.

Another approach to VHF SSB for oper-
ators with lower-frequency SSB gear is the
VHF transverter. R. L. Drake's TC-6 trans-

-verter, for example, converts a 14-MHz SSB

transmitter signal to 50 MHz, 300 watts
output, and the TC-2 works with 14. or
50-MHz gear to produce 144-MHz, 180

POPULAR ELECTRONICS




The Clegg Associates 22’er Mk Il is

a complete 2-meter transceiver

with enough outside-of-the-band
coverage to embrace the MARS, CAP,
and Coast Guard Auxiliary channels.
It has a rating of 20 watts AM output.

Renowned Japanese Trio components are featured by Allied Radio in
this 3-part station package. At left is the solid-state VFO,

in the center is the 160-watt input transceiver, and to the right

is the 117-volt a.c. power supply and oversize PM speaker.

This R.L. Drake T-4XB transmitter may be
operated VFO or crystal-controlled.

Also has controlled carrier modulation

to make it compatible with SSB linear amplifier.
The input rating is 200 watts p.e.p.

The low-cost Duo-Bander Il is from

World Radio Labs and operates up to 400
watts p.e.p. on 40 and 75. Power supplies
for mobile or fixed station use

are also available at modest prices.
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watts output. They are priced at $250 and
$300, respectively. Drake converters work
in conjunction with the transverters to do
the receiving. The Yaesu FTV-650 trans-
verter works with 14-MHz units to produce
50 watts input on 50 MHz. The FTV-650
also functions as a 50-MHz receiving con-
verter. It is priced at $140.

Heathkit's SB-500, 144-MHz transverter
transmits and receives in conjunction with
a 28-MHz SSB transceiver. Its transmitter
input is 130 watts, PEP, and it lists for
$180. The Swan TV-2B is another 144-MHz
receiving /transmitting converter. Rated at
300 watts on transmit, the TV-2B will work
with 14, 28, and 50-MHz transceivers as
specified. Price is $250.

Separate Receivers and Transmitters. Al-
though the advantages of transceivers are
well known, separate receivers and trans-
mitters usually outperform them some-
what, because the latter do not incorporate
compromises required for bilateral opera-
tion. But matched transmitters and re-
ceivers will transceive or operate indepen-
dently at the snap of a switch. Three such
pairs are the Collins 75S-3 receiver, $795,
and the 32S-3 transmitter, $865; the Drake
R-4B receiver, $475, and T-4XB transmit-
ter, $495; and the Heathkit SB-301 receiver,
$290, and SB-401 transmitter, $295.

Of course, there is no reason why you
cannot use a separate receiver with a trans-
ceiver or use brand ‘X"’ receiver with brand
“Y'" transmitter, if you wish. Data on a few
receivers suitable for the purpose follow.

Receivers. The Hammarlund HQ-110-AC/
VHF amateur receiver tunes all amateur
bands between 1.8 and 148 MHz! it uses
built-in converters for the 50- and 144-MHz
bands, and it lists at $360. The HQ-200 is a
typical general-coverage receiver in the
Hammarlund line that includes receivers at
prices up to and beyond $2000. The HQ-200
tunes between 0.54 MHz and 30 MHz with
expanded, calibrated *“‘band spread" tuning
of 3.5, 7, 14, 21, and 28 MHz. The HQ-200
lists at $250. In the low-price bracket, the
Heathkit HR-10B offers good amateur-band
performance—after you put it together, of
course.
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Another receiver kit is Allied Radio's
Knight-Kit solid-state R-195, It tunes from
125 kHz to 30 MHz with good sensivity and
stability and 4.5-kHz bandwidth. The kit
with built-in power supply and speaker lists
at $90. Also solid state, Allied's A-2515
receiver tunes 125 kHz to 30 MHz and has
1.5-kHz SSB selectivity. Its ready-to-operate
price is $110 with matching speaker. Allied's
A-2516 amateur receiver covers the 3.5-
through 28-MHz amateur bands. It uses a
crystal-controlled front end and a solid-
state VFO for direct frequency readout and
has 1.5-kHz selectivity. Price $190 with
speaker.

Lafayette Radio Electronics’ solid-state
HA-800 covers the six amateur bands be-
tween 3.5 and 54 MHz. It has 2-kHz selec-
tivity, excellent stability, and good sen-
sitivity. It also contains a built-in 100-kHz
crystal calibrator that can be put into service
by plugging in the proper crystal (available
from LRE for $4.) The cost of the HA-800
with matching speaker is $159. Also from
Lafayette, the HA-600T receiver tunes from
125 kHz to 30 MHz. It, too, has 2-kHz
selectivity. The HA-600T and speaker go
for $109.

Galaxy Electronics’ R-530 receiver is also
solid state, but that is about its only similar-
ity to the last few receivers mentioned. It
tunes from 500 kHz to 30 MHz in 500-kHz
“bites'’ with a phase-locked oscillator. The
R-530 has a built-in noise blanker and 2.1-
kHz selectivity with the standard filter sup-
plied. However, there are sockets for plug-
ging in two additional filters for selectivities
between 500 Hz and 6 kHz. Its price is $875
with speaker. If all these prices turn you
off, Conar's 500UK, 80, 40, and 15-meter
amateur receiver at $45 in kit form and $75
wired does a good job for its cost.

CW Equipment. Because Novices are
limited to code operation, some inexperi-
enced people downgrade code (CW) as a be-
ginner's game. In spite of their snobbery,
CW remains the easiest way to work the
world with low power. All of the transmitters
and most of the transceivers described above
work on CW. They can also be cranked down
to the 75-watt Novice power limit, and crys-

(Continued on page 97)
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‘BUILDAmIAA/NAB
‘PREAMPLIFIER

IC OP AMP
SIMPLIFIES
CONSTRUCTION—
GIVES IDEAL CHARACTERISTICS

ECAUSE OF ITS UNIQUE pioperties,
the integrated circuit operational
amplifier (op amp) is ideal for use as a
preamplifier stage for a hi-fi system. And
the Fairchild sAT39C IC, containing two
high-quality op amps that share a com-
mon power supply and package, is an ex-
cellent choice for a really simple project.
Even though its two op amps are in close
proximity to each other, interchannel
separation is quite good, and there is
roughly 94 dB of separation.

The pAT739C IC is the heart of the
“RIAA/NAB Preamplifier” project de-
scribed here. Aside from the project’s
value as a preamp, it also enables you to
become acquainted with the ability of the
operational amplifier to be completely
controlled by the circuit in which it is
used: an “ideal” amplifier.

About The Circuit. Shown in Fig. 1 is
the schematic diagram of the preampli-
fier. Switch 81 is in the phono mode
(RIAA) position. In this position, S1
selects the roll-off characteristic im-
pedance to match either phono cartridge
or magnetic tape head inputs; input im-
pedance is 47,000 ohms to match it to
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BY NORMAN P. HUFFNAGEL

most cartridges currently on the market.
Output impedance of the preamp is
10,000 ohms. Resistors R7-R10 and ca-
pacitors €9 and C10 supply d.c. bias to
the negative inputs of the op amps.

Since the two op amps are identical,
discussion of the operation of only one
op amp applies equally to both. In chan-
nel A, C1 and R1 form the input network.
The circuit made up of C5, C7, and RS
form the RIAA feedback gain network
and establish the roll-off curve. In the
NAB mode (S1 set to the alternate posi-
tion), €3 and R3 perform the roll-off
function. Capacitor C11 is a high fre-
quency oscillation limiter, and C13 is the
output coupling capacitor for channel A.

The open circuit gain of the zAT39C
IC (IC1) is on the order of 20,000, or 86
dBV. Since most preamplifiers achieve a
gain of only 1000 (60 4BV), the pAT39C
can be treated as though it has infinite
gain,

Construction. The original prototype of
the RIAA/NAB Preamplifier (shown in
the photos) employed a perforated board
and push-in solder terminals. However,
because of the close proximity of the
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Fig. 1. Identical op amps in IC1 have same outboard circuitry. Note that
positive and negative d.c. power is needed for proper circuit operation.

PARTS LIST

C1,C2.C13,C14—10uF, 15-volt electrolytic ca-
pacitor

C3,C4—150-pF disc capacitor (see tcxt)

C5,C6—18-pF disc capacitor

C7.C8—356-pF disc capacitor

C9,C10—100-uF, 3-volt electrolytic capacitor

C11,C12—0.047-uF disc capaciior

IC1—Intcgrated circuit operational amplifier
(Fairchild pyA739C, Motorola MC1303L, or
Signetics E50034)

J1-74—Phono jack

R1.R2,R7.R8—47.000-0/m )
R3,R4—470,000-0hm (sec text 114
R5,R6—7.5-megoln “,4/”,'8‘;;”0”
R9.R10—150,000-0hm 25204
R11,R12—10,000-0/1m
S1—D.pd.t. slidc or toggle switclr
Misc.—Perjorated board and push-in solder ter- !
minals (or optional printed circuit board); two
contact screw-type barrier block; #6 solder
lug; spacers (4); metal uiility box; #6 ma-
chine hardware, hookup wire; solder; etc.

pins on IC1, it is suggested that you use If you use the printed circuit board
a printed circuit board for assembly. An for assembly, you should encounter no
actual-size etching guide and a parts lo- crosstalk problems. However, if you use
cation drawing are given in Fig. 2, any other type of assembly technique,

Original prototype was wired on
perforated board and incorpo-
rated IC socket. Oblong box
(at top) housed a power pack.
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you will have to locate and orient the
components to insure good isolation be-
tween the channels. When laying out the
components, make sure to observe the
indexing guide for IC1 and the polarities
of the electrolytic capacitors.

The integrated circuit requires both
positive and negative supply voltages,
each referenced to ground, for proper
operation. Hence, it is a good idea to in-
corporate into your project the optional
power pack shown in schematic diagram
form in Fig. 3. Note that the power pack
will accept a.c. potentials between 6.3
and 12.6 volts and d.c. potentials between
12 and 20 volts. For the a.c. source any
filament transformer rated at about 0.5
ampere will suffice, while any good d.c.
supply—including batteries—will work
well for the d.c. source.

The preamp circuit is best housed in-
side a metal utility box to minimize the
possibility of induced hum and/or noise.
Neither the preamp circuit nor the power
pack generate much heat; so a small box
can be employed.
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In Use. If while using the RIAA/NAB
Preamplifier you notice that insufficient
gain is available in the tape (NAB) posi-
tion, you can substitute 100-pF capaci-
tors for C3 and C4 or 500,000-ohm resis-
tors for R3 and R; don’t change both
resistors and capacitors. Either substitu-
tion will alter the roil-off curve, raising
it everywhere, kbut the slope will remain
unchanged.

A second problem you might encounter
is increasing gain at frequencies below
20 Hz. To rectify this situation, you can

+6.3V
O

39N
D!I-D4=IN4946
D5,06=IN753

i

Fig. 3. Optional power pack to provide positive
and negative voltages can be wired point-to-point.
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Use shielded cable to intercon-
nect the circuit board with the
input and output jacks as
shown in photograph at right.

Connectors for input and output
signals and power should be lo-
cated on the rear apron of the
metal cabinet as shown below.

parallel C3 and C} with 5.6-megohm re-
sistors. Gain will be limited to about
61.5 dB, but roll-off will be unaffected.

If at all possible, it is recommended
that you use a tone control circuit (using
FET circuitry) between the preamp and
input of the amplifier. This serves to iso-
late the preamp from the amplifier and
eliminate objectionable feedback oscilla-
tions that may occur in the power ampli-
fier that has local feedback. -0~

HIRSCH-HOUCK LABORATORIES
Project Evaluation

The equalization provided by the pre-
amplifier for both RIAA and NAB charac-
teristics is quite good from 60 to 20,000
Hz, coming within +3 dB of the ideal. It
appears, however, that the feedback drops
off at the lower frequencies so that the
gain rises to about +11 dB at 20 Hz, rela-
tive to 1000 Hz. This is undesirable for
phono use, since it can be expected to
amplify greatly any rumble.

The gain of the preamp is not particu-
larly high, requiring 9.7 mV at 1000 Hz
for a 1-volt output for phono; the output
clips at 2.5 volts, corresponding to an
input of less than 25mV. This latter is
not really a bad situation, since most
amplifiers can be drivan well with less
than 200 mV on their auxiliary (AUX)
inputs. So, the dynamic range of the
preamp is okay for use with all but high-
output cartridges—greater than 7mV.

For some reason, a lower gain was
chosen for tape than phono, with 38 mV
needed at 1000 Hz input for a 1-volt out-
put on NAB. With tape head outputs
normally being in the low millivolt range,

it is difficult to understand how the pre-
amp can be used with a tape deck. How-
ever, we did use it as a phono preamp,
and it sounded fine with a Shure V-15 *
Type |l cartridge. The noise output of the
preamp is about 53-54 dB below 1 volt
and is normally subsonic. Crosstalk is
about 55 dB down at 1000 Hz, and har-
monic distortion is less than 0.1% up to
the 1-mV output and did not increase
significantly up to 2 volts.

Operating the preamp from an EICO
Model 1020 d.c. power supply at 12 volts,
the minimum rated operating potential, a
current drain of only 5 mA was noted. The
zener diodes in the optional power pack
drew rapidly increasing current above 12
volts so that the drain increased to 33
mA at 15 volts. Obviously, when operat-
ing the preamp from a battery supply, a
12-volt battery would be most economicai
and should provide long life even if the
preamp is inadvertently left on continu-
ously.

In listening tests, we found, not unex-
pectedly, that it is not possible to use
amplifier bass boost without inducing
acoustic feedback. With proper equaliza-
tion, in the amplifier itself, there was no
such difficulty.
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CONVENTIONAL COMPONENTS
ACHIEVE PROFESSIONAL EFFECTS

BY GERALD THUROW

ETTLE THEATRE groups and other
“amateur” production organizations
are notoriously short on funds and one
thing they usually need but ean't afford
is a good stage lighting sysfem. If you
are reasonably good at electrical con-
struction projects, you can be a real hero
coming to the rescue by building them a
solid-state light control system. If you
use silicon controlled rectifiers (SCR’s)
the job is easy and the cost is low.

The dimmer system shown in the pho-
tos in this article is built around ten
General Electric Triac units. It is a 120-

volt, 15,000-watt system consisting of
ten individual 150G-watt units. It has a
portable control console which can be
used in the front of the house, while the
dimmers are mounted backstage. The
Triacs are pre-assembled SCR variable-
voltage circuits with complete linear
dimming ranges, zero sets, RFI suppres-
sion and isolated heat sinks.

Of course, any fype of Triac or SCR
dimmer, whose output is varied with a
control potentiometer, may be used.
Some of these dimmers may be pur-
chased at your local hardware or electri-

Take a group of commercially available light dimmers, make only a small circuit
change, package them neatly, and you have a professional looking control system
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Fig. 1. Each dimmer stage is coupied fb the remote control console
via a multi-lead cable—preferably shielded to reduce electrical noise.
Almost any number of dimmers may be used, all to one console.

PARTS LIST S2—~Normally closed s.p.s.t. pushbutton switch
CB1—Suitable circuit breaker SO1—Three-pin electrical outlet
Dimmer—Wattage as required, modified per TB1, TB2—Multiterminal barrier strip (or sim-

text ilar)

11—Iudicator lamp with holder Misc.—Interconnecting power cable, shielded pair
K 1—Relay to suit power source cable, chassis for dimmer and relay, chassis

R1—Potentiometer removed from dimmer for control console, knobs, press-type lettering,
S1—Normally open s.p.s.t. pushbutton switch etc.

When mounting a number of dimmers in one chassis, make sure that sufficient
heat sink area is provided to enable each to operate at a safe temperature.
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Fig. 2. Example of a typical control console showing dimmer potentiom-
eters and on-off switches, Each control covers different lighting function.

cal store. Others are available through
catalogs. Select the dimmers that will
handle the contemplated load. The total
cost of the system will depend on the
type and number of dimmer units you
have to buy. The 15,000-watt system
shown here is about $200.

Typical Circuit. Since the variations and
complexity of the systems that can be
built are practically endless, we will de-
scribe in detail only the basic one-dim-
mer, one-control circuit. The first step in
constructing such a system is to locate
the dimming control potentiometer on
the unit you are using. Remove the po-
tentiometer from the circuit and wire the
two leads that formerly went to the po-
tentiometer to two terminals of a barrier
(or similar) strip. If you want remote
turn-on/turn-off control, obtain a 117-
volt d.p.s.t. a.c. relay to be mounted in
the cabinet backstage with the dimmer.
Wire the system as shown in Fig. 1. Ex-
ternal connections to the relay are made
to other terminals on the barrier strip.

The dimmer control and on-off con-
trols (with a pilot light indicator) are
mounted in the control console as shown
in Fig. 2. The control potentiometer is
connected to the remote dimmer through
a shielded pair, while the other wiring
can be made with conventional multilead
power cable. Just make sure that the
wire is large enough to handle the relay
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coil current. Of course, if you have some
low-voltage d.c. relays and a suitable
power supply, these can be used instead
of the 117-volt a.c, relay.

Obviously tandem potentiometers can
be used to control two or more dimmers
simultaneously or individually and more
relay contacts can be used to switch
more than one dimmer.

Connections between the control con-
sole and the dimmer must follow local
electrical codes for safety. Mark the out-
let of each dimmer with the maximum
load it can tolerate. This will prevent
damage through accidental overload. 30—
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IGITAL READOUT devices are be-

coming ever more popular and every-
body has his own idea of what is the best
type of readout device—incandescent
lamps, Nixie® tubes, Numitrons, 7-seg-
ment displays, and so on. The basic sim-
plicity and low cost of the 7-segment
display make it particularly popular
(see “Third-Generation DCU,” POPULAR
ELECTRONICS, February 1969) and many
experimenters have designed and made
their own display units. One such unit is
described here. It is easy to construct
and, when properly finished off, gives a
very professional appearance to your
digital readout. All you need is a block
of some opaque material, a couple of
dnll bits, a piece of translucent plastic
'sheet for the faceplate, and a little time.
PYou can make a single or multiple dis-
.play.
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BY DAVID C. KROOP

MAKE YOUR OWN

obuen
aeament

Readout

EASY TO CONSTRUCT
AND THEY LOOK GREAT

Construction. If you intend to make
more than one readout stage, it is sug-
gested that you make a drilling guide
with a hole arrangement like that shown
in Fig. 1A. You can use heavy card stock,
sheet plastic, or even thin metal for the
guide. When making the guide try to
keep the hole centers on straight lines
and spaced about %” apart to produce a
neat, symmetrical layout. Note also that
hole centers for the optional circuit
board and translucent faceplate mount-
ing screws should be shown.

The opaque material can be either
Bakelite or aluminum stock (unless you
have access to a drill press with a 200
r/min speed, avoid using plastic). Al-
though the Bakelite or aluminum ecan
consist of a solid block, it is better if you
use two separate pieces, one measuring
2%” X 1”7 X 3%” for the light guides

POPULAR ELECTRONICS



Fig. 1. In A is shown mounting hole locations and
hole centers for readout segments. In B are de-
tails for locating lamp hole in single segment.

and another measuring 2%” X 17 X 34"
for the numeral mask. If more than one
readout stage is required, multiply in
both cases the 1” dimension by the num-
ber of stages desired.

Now, place the two pieces of opaque
material squarely together and clamp
them solidly in a vise to prevent them
from shifting position with respect to
each other. Use a file to groove one end
of the blocks to serve as guides during
assembly.

Working carefully with your drilling
guide and a sharp center punch, mark
the hole centers for each stage. The 28
holes that make up the seven segments

of each readout and the four circuit
board mounting holes should be drilled
all the way through both blocks. Use a
146” drill for the segment holes and a 3%”
drill for the mounting holes. Keep all
holes as close as possible to right angles
to the surface. Countersink the mount-
ing holes.

Loosen the vise and remove the thin-
ner block and tempeorarily set it aside.
Retighten the vise on the thicker block.
Use an appropriate size drill to bore the
lamp holes through the block (back up
the exit hole side of the block with wood
to prevent chipping and flaking). There
should be exactly seven of these new
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Fig. 2. An actual size printed circuit board
etching guide is shown at the left. Drawings
above show lamp connections for each segment.
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Assembled seven:segment mod-
ule is shown at right. Note use
of metal spacers to support cir-
cuit board away from the lamps.

holes per decade, and each should be
centered in a grouping of four ¥4¢” holes
(see Fig. 1B).

Next, remove the solid material be-
tween the unconnected holes. This is best
accomplished with the aid of a “saw-
type’” drill bit or a hacksaw equipped
with a tungsten carbide blade.

If you used Bakelite for the blocks,
spray a coat or two of metallic aluminum
or white paint into the holes of both
blocks and the inner surface of the thin-
ner block. I aluminum was used, just
spray a coat of velvet black paint on the
front surface of the %4”-thick block. In
both cases, when the paint dries, care-
fully remove any that obstructs the pas-
sage of light through the segment holes.

Wiring. To simplify the wiring process,
make the optional printed circuit board,
using the actual-size etching guide at the
left in Fig. 2. The center drawing shows
how to wire the lamps to the circuit
board and the board to the DCU, while
the final drawing shows the numeral
segment/lamp layout.

Now, mate the two blocks together,
carefully observing your register marks.
Then use flat-head machine hardware
and spacers of appropriate length to bolt
together the blocks and circuit board/
lamp assembly.

Mount the translucent faceplate to the
front of the assembly. (This faceplate
can be homemade from ¥¢”-14”-thick
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transparent plexiglass—any color will
do, including clear. To make it translu-
cent, rub one surface with No. 00 emery
cloth and fine-grade steel wool. This will
produce a velvety-smooth finish.) When
you mount the faceplate, place the dull

side against the numeral mask.
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REVIEWS AND COMMENTARY ON ELECTRONIC GEAR AND COMPONENTS

HAM/SWL
COMMUNICATIONS
RECEIVER

(Hallicrafters
Model SX-133)

UNIQUE compromise approach to

“band-spreading” is now available in
a new communications-type receiver manu-
factuerd by Hallicrafters. Called the Model
SX-133 ($249.95), this 4-band all-wave re-
ceiver tunes from 535-1610 kHz, skips to
1725 kHz, and then tunes continuously to
31.5 MHz. The skipped portion outside of
the high end of the AM broadcast band is the
guard channel around the 1650-kHz i.f.

Dominating the face of the SX-133 is a
slide-rule bandspread dial calibrated for the
usual five ham radio bands—plus four inter-
national broadcasting bands (49, 31, 25 and
19 meters). The main tuning and bandspread
dials are visually correlated by a color code
system for ease in setting up on the 4 short-
wave broadcasting scales.

The SX-133 uses only tubes (except for
a half-wave diode rectifier) and has a tuned
r.f. stage plus two i.f. stages. Good CW/SSB
reception is insured by a BFO/product de-
tector while a crystal filter sharpens selectiv-
ity and permits “phasing out” of annoying
heterodynes. The product detector is slug-
tuned from the front panel to either the up-
per or lower sideband. An r.f. gain control
varies the bias on the tuned r.f. and second
i.f. stage. An accessory plug-in socket for a
100-kHz crystal calibrator (Model HA-19,
$29.95, optional extra) is conveniently avail-
able on an accessible part of the chassis. A
panel switch to activate the calibrator is
built into the SX-133 as part of the original
equipment. The r.f. stage has a panel “trim-
mer” for better antenna-to-receiver imped-

August, 1970

ance matching. There is no built-in speaker.

On the Air Tests. As received from the
manufacturer our test model was slightly out
of “Main Tuning” calibration. It was imme-
diately obvious that the same angular de-
grees of misalignment of the rotary scale ap-
plied to all four bands and a mechanical
adjustment consisting of slipping the main
tuning dial scale (after removing the chassis
cover) about 4-5° put calibration pretty
much on the nose.

The bandspread calibration was checked
on the 40-meter ham band and the 19-meter
broadcast band—these being representative
of special segments from Bands 3 and 4.
When the bandspread dial was set to 7.00
MHz, a reading of 7.1 MHz was actually
2-3 kHz high. With the bandspread dial set
at 7.2 MHz the receiver was tuned to 7.194
MHz. At 7.3 MHz the receiver was actually
tuned to 7.289 MHz, and at 7.4 MHz the re-
ceiver was tuned to 7.382 MHz.

On the 19-meter broadcast band the re-
ceiver was spotted at 15.00 MHz and a 15.1
MH:z reading on the bandspread dial was 2-3
kHz high. Moving the bandspread dial to
15.2 MHz and 15.3 MHz we found they were
literally “right on the money.” Tuning the
bandspread dial to 154 MHz showed that
the receiver was now about 5 kHz low and
at 15.5 MHz the receiver was tuned to a spot
10 kHz low.

As should be expected from tube-type re-
ceivers—even of the very best design—there
is some cold-start warm-up drift. It amounts
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NTS home training can put a
whole new way of life in the palm
of your hand. A new, exciting job,
a much bigger income is now
easHy within your reach.

NTS training is something spe-
cial. We provide all the kits you
need for the most effective train-
ing. National Technical Schools
sends kits with every course, and
teaches you to build and test a
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NTS puts @ whele new world at vour fingepds.

wide range of professional equip-
mert — the same kind of equip-
mentyou’ll actually use onthe job.
That's the NTS “Project Method”
- training that’s practical and
in-depth. You learn everything
from fundamentals to the latest
innovations. From beginning
to end, NTS makes it fas-
cinating and fun to learn this
way. And all you need is a little

spare time and an interesi in
electronics,

Each year, men are moving into
important new jobs, or their own
businesses, straight out of
NTS electronics training. NTS is
what's happening to men every-
where. Check the coupon. Take
hold of the career you want most.
Do it now. No obligation, No
salesman will call.
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We pack vour electronics course with kits to make
vour trainine fast. You'll eniov every minute of it.

NTS COLOR TV
SERVICING

COLOR TV
295 SQ. IN. PICTURE

NTS training provides an easy way
to become a professional home-
entertainment service technician.
You receive a big screen Color TV
with many unique features. The unit
even includes self servicing equip-
ment that permits you to make all
normal test operations. No addition-
al test equipment is needed for ad-
justing your set. In addition you get
an AM-SW radio, Solid-State radio,
Field-Effect Transistor Volt- Ohm-
meter, and Electronic Tube Tester.
You learn about Electronic princi-
ples and trouble shooting, hi-fi,
multiplex systems, stereo, and color
TV servicing.

NTS COMPUTER
ELECTRONICS

This is the future. And it's happen-
ing now. The number of computers
will increase many times in the next
few years.

Exclusive new

Compu-Trainer® NTS Guipg
e} ELECTRG g
If card is missing
check coupon and m
I mail for free color -
i catalog and sample ﬁ[
g

lesson. Now.

National Technical Schools
4000 S. Figueroa St., Los Angeles, Calif. 90037
Please rush Free Color Catalog and
Sample Lesson, plus information on
course checked below. No obligation.
No salesman will call.

NTS offers a solid grounding in com-
puter operation, wiring, data pro-
cessing and programming. One of
the 10 important kits included is our
exclusive Compu-Trainer®. It's a fully
operational computer logic trainer

— loaded with integrated circuits —
the first ever offered in home study.
It introduces you quickly ta how,
what, when and why of computers

. from theory to practical servicing
techniques. This unit is capable of
performing 50,000 operations per
second.

NTS ELECTRONICS
COMMUNICATIONS

Choose from two excmng courses
to get into the big-paying fields of
transmitting and receiving equip-
ment: (1) The FCC License Course.
(2) The Master Course in Electronic
Communications (more comprehen-
sive, with Citizens’ Band Two-Way-
Radio)_ Either Communications
program qualifies you for your FCC
First Class Commercial Radio-Tele-
phone License — NTS assures you
will pass this FCC exam within six
months after successfully com-
pleting your course or your tuition is
refunded. Kits include an Amateur-
Phone 6 Meter VHF Transceiver —
NTS exclusive, 6 transistor Solid-
State Radio, Volt-Ohmmeter (fully
transustonzed)

5 Watt AM Transmitter/
Receiver

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

Let NTS put you into the age of elec~
tronic controls. Systems Automation
is rapidly becoming the emphasis of
modern industry. Your NTS training
in automation electronics includes
equipment like a 5" wide band Oscil-
loscope. You also get the new NTS
Electronics Lab. It's an exclusive

NTS experimental laboratory —a
complete workshop that simplifies
learning about solid-state, miniature
and integrated circuits.

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training at Los
Angeles in sunny Southern California.
NTS occupies a city block with over a
million dollars in facilities devoted ex-
clusively to technical training. Check box

in coupon.
NATIONAL @& SCHOOLS

WORLD-WIDE TRAINING SINCE 1908

4000 South Figueroa Street
Los Angeles, Calif. 30037, U.S.A.

APPROVED FOR
VETERANS

Accredited Member: National Associ-
ation of Trade and Technical Schools;
National Home Study Councli.

Master Course in Color TV Servicing
Color TV Servicing

Master Course in TV & Radio Servicing
Practical TV & Radio Servicing

Master Course in Electronic Comm.
FCC License Course

Master Course in Electronics Tech.
Industrial and Automation Electronics
Computer Electronics

[J Basic Electronics

00000000a
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Name____ Age_ |
Addre:
City. State Zip.

[] Check if interested in Veteran Training under
new G.1. B!
[ Check if interested only in Classroom Train-
ing at Los Angeles
Dept. 205-080
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to 8-10 kHz and on our test model it drifted
8 kHz from 15.00 MHz during the first thirty
minutes. The drift was to a lower frequency.

Sensitivity of the SX-133 appears to be
adequate on all four tuning ranges, and after
warm-up the receiver is reasonably stable.
Selectivity in the “Normal” position is good,
but lacks the steep skirts possible with an
if. on the other side of the broadcast band
(or at 50 kHz as in the Hallicrafters SX-
122A). Most hams and SWL’s will soon find
that they do practically all of their tuning
with the selectivity control in the “Broad
Xtal” position.

The Main Tuning control is too “cramped”
for our personal use in casual tuning—
amounting to 2.0-2.7 MHz per knob revolu-
tion on Band 4 and 900-1100 kHz per revolu-
tion on Band 3.

Closing. The SX-133 is a very definite step

BARD SPREAD

i

SELECTIVTY
NORMAL - BRI

Bandspread dial dominates panel of the
SX-133 receiver. Note spreading of the
5 ham bands, plus the 4 most important
international short-wave broadcasting
bands. Color-coded dots identify the
band settings on the main tuning dial.
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in the right direction in providing the earnest
SWL with a pre-calibrated receiver. The use
of logging scales on both the Main Tuning
and Bandspread dial enhances this unique
accomplishment and is especially valuable
when used in conjunction with the 100-kHz
calibrator. Unfortunately, there is some
backlash in the Bandspread control that
SWL’s and hams may find mildly annoying.
And, reducing the r.f. gain control while tun-
ing SSB will “pull” the signal 300-400 Hz
and must be compensated for by the USB-
CW-LSB control.

Regardless of its minor faults, the SX-133
is a good intermediate receiver that very
comfortably fits the nitch in price category
between the $125 and $400 brackets. It is in
that area that each dollar means more in
flexibility, ease of resetting the dial, selectiv-
ity, etc.

Circle No. 94 on Reader Service Page 15 or 95

Switch and knob arrangement
on the Hallicrafters SX-133 is
orderly and convenient. Rocker
arm switch (bottom center) is
used to turn on optional 100-
kHz crystal calibrator, avail-
able for $29.95. The Normal
selectivity position proved to
be a little too broad for op-
tion DX'ing and the Broad xtai
position was used for tuning.
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Dots—some color-coded, some black—indicate cur-
sor setting of “Main Tuning'' dial for bandspread-
ing the 5 ham and 4 broadcast bands (see photo on
facing page). Your reviewer recommends purchase of
the 100-kHz calibrator for maximum dial accuracy.

SIGNAL LEVEL

The “Signal Level” S-meter on SX-133 is heir to
our same complaint as voiced about the Hallicraft-
ers SX-122A—who but an experienced listener
would understand the 1,3,5,7,9,20,40, and 60
relationship. Why all the unnecessary guesswork?

THOR-GO CD IGNIT!ION SYSTEM
(Alpha Lunco Corporation)

LTHOUGH there are some opinions to

the contrary, the capacitive discharge
(CD) ignition system does offer some ad-
vantages over the tried-and-proven Ketter-
ing “brute force” ignition system compris-
ing breaker points, 80:1 ignition coil, and
arc-suppressing 0.1-pf capacitor (automo-
tively—a ‘“condenser’”). In a new well-tuned
car these advantages are not as immediately
obvious as advertising copywriters would
like the consumer to believe. However, ad-
vantages are present and there is an un-
deniable extension of breaker point life (due
to an 809 reduction in current handling),
easier cold-weather starting (due to a 909,
decrease in firing current demand), and im-
proved high-speed performance (due to
sustained high-voltage output from the ig-
nition coil—amounting to as much as
10,000 volts at speeds in excess of 70 miles
per hour).

One new system (patent pending) is the
“Thor-Go” ($59.95) manufactured by the
Alpha-Lunco Corporation. This is a com-
pletely encapsulated system with the power
inverter transistors heat sinked to the heavy
aluminum mounting bracket.

The Circuit. Capacitive discharge ignition
circuits have not changed to any great ex-
tent since their introduction to the driving
public in 1964. Examination of the Thor-Go
circuit shows the usual 2-transistor inverter
and 4-diode bridge rectifier applying about
350-400 volts to a storage capacitor which
is discharged by SCR action (breaker points
control) into the ‘“original equipment” igni-
tion coil. About the only new item in the

Thor-Go circuit is a varistor shunted across
the SCR as a protective device.

Road Test. Last spring your reviewer had
the opportunity to submit this new ignition
system to an extended life test which it
passed with flying colors. Wired into a
1969 Pontiac Catalina Station Wagon (curb
weight 4900 1b), we were surprised to see
nearly a full second cut off our 0-60 mi/hr.
time—9.6 seconds versus 10.5 seconds with
the original equipment. Although part of the
secret of this unusual performance was in
the steel-studded snow tires, it was also an
indication that, at high engine revolutions,
the CD system has that important extra
“punch.”

Shortly after removing the snow tires and
replacing them with fiberglass belted tires,
the station wagon was driven 6100 miles
from New York to New Orleans, San An-
tonio, Carlsbad, Albuquerque, Colorado
Springs, and home. The estimated loaded
weight of the station wagon was 5800 lbs.
The average miles-per-gallon for the en-
tire trip was 15.6. Since much of this driving
was done at speeds in excess of 70 mi/hr.,
this “per gallon” figure is remarkable and
compares favorably with our usual 15.0
miles-per-gallon for 3G-40 miles speed limit
driving around northern New Jersey. It is
also worthy of mention that about 1500
miles of this trip was at an altitude over
5000 feet above sea level—where engine ef-
ficiency is expected te decline as much as
15-20%,.

The Thor-Go CD ignition system has
passed its 10,000-mile point and continues
to function as smoothly as you might ex-
pect from a well-designed package.

Circle No. 95 on Reader Service Page 15 or 95

(Photos overleaf)
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Close-up photo of the '‘grounded’’ breaker point
after 7000 miles with the Thor-Go ignition system.
Both points show no discoloration or pitting. The
slight burnishing is normal and is the result of
high-speed driving. Points could have been used
3 or 4 times the trial mileage before replacement.

The Thor-Go is completely encapsulated
and easily mounted on left front fender
housing, using only two short, but large-
diameter, sheet-metal screws. Four-wire
cable is brought to ignition coil where
easy connect/disconnect terminals cut
installation time to about 15 minutes.

RADIO SHACK ALL-WAVE RECEIVER
(Realistic Model DX-150A)

HE ORIGINAL Radio Shack DX-150

was reviewed on these pages in Decem-
ber 1967. As the first Japanese import of-
fering reasonable sensitivity and flexibility
for good dollar value, we applauded its en-
try into the SWL market place. The DX-
150A ($119.95) is externally almost identi-
cal to the earlier version of this receiver and
the differences that exist are mostly in cir-
cuitry where a conscious effort has been
made to improve selectivity and eliminate
a serious defect that our initial test had not
uncovered—cross-modulation.

Circuit. A major portion of the new DX-
150A circuit has been revamped to permit
use of 4 FET’s in the first r.f. stage, the
oscillator, and the mixer. A new if. filter
improves the shape factor of the bandpass.
The S-meter is now part of the second de-
tector having been moved from the a.g.c.
amplifier circuit in the DX-150. The diode
ring demodulator for CW/SSB reception has
been retained and all bipolar transistors in
the i.f. amplifier, BFO, and audio stages are
npn types as opposed to the “mix” of pnp
and npn types in the DX-150.
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The use of FET's appears to have over-
come the problem not experienced in our
first test and report on the DX-150—severe
cross-modulation if the receiver is operated
in the immediate vicinity of a powerful AM
broadcasting station. This effect, although
not too prevalent, is experienced in all bi-
polar transistor shortwave receivers. Al-
though a portion of the r.f. gain control in
the DX-150A has been shunted across the
antenna input, back-to-back germanium
diodes are wired to the input circuit to vir-
tually eliminate the possibility of diode
clipping and the production of vigorous
harmonics from strong AM broadcast band
carriers.

On-the-Air Tests. The DX-150A retains
the cold-start stability of the earlier model.
At 15 MHz the cold-start-to-30-minute
warm-up drift was less than 1 kHz. At 600
kHz the same time period resulted in a drift
of about 500 Hz.

For a “production model” (assuming this
was not a ‘“pre-selected” model), the main
tuning dial calibration was fairly accurate.
However, on the AM broadcast band the
maximum error was 20 kHz at 1600 kHz.
Below 1.0 MHz the dial read 5 kHz high.
On Band B, a dial reading of 3.0 MHz was
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measured to be 3021 kHz, and 4.5 MHz was
4490 kHz. On Band C, 5.0 MHz was actually
5,015 kHz, 10.0 MHz was 10,105 kHz and
13.0 MHz was 13,060 kHz. On Band D,
15.0 MHz was 15,045 kHz and 19.0 MH:z
was 19,050 kHz.

As with its predecessor, the DX-150A is
quiet, sensitive and now has somewhat
improved selectivity—although not as sharp
as some Japanese imports employing “me-
chanical” i.f. filters. Qur principal objection
to the DX-150A are in the areas of audio

RADIO SHACK
DX-150A

feedback (when using the built-in speaker),
and “crowding” on bands C and D. A
single knob rotation on Band C covers 700
kHz and on Band D it is in excess of 1350
kHz. This makes casual tuning of the short-
wave bands very difficult. Use of the band-
spread tuning control would improve mat-
ters, but the bandspread dial is calibrated
only for the ham bands and has no ‘“logging”
scale—another minor objection to the DX-
150A.
Circle No. 96 on Reader Service Page 15 or 95

Inside view of the DX-¥50A shows clean construc-
tion and availability of all preset tuning adjust-
ments that might need touching up. Although not
visible here, the uncushioned mounting of the
built-in speaker results in audio feedback howl
when volume is turned up above soft-spoken level.

4 FET

DX-150A

Bandspread dial (left) of the DX-150A is calibrated for only the five short-
wave ham bands. There is no logging scale—an inconvenience to the SWL. Note
that this dial reads backwards with increasing frequency counter-clockwise.
The very “‘energetic’’ S-meter (right) reads against the pin on almost all signals.
Most receivers are set for an S9 reading at 50 mV antenna input. This one
reads S9 at only 12 mV and, at 100 mV input, the meter needie pins to maximum.
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AN IMPROVED
FOUR-WAY

FLASHER

AVOID THE PITFALLS OF MOST COMMERCIAL UNITS

BY DONALD R. HICKE

OW THAT ALL NEW CARS are re-
quired to have emergency flashing-
light systems, owners of older cars will
want to add similar systems to their
cars. There is a wide variety of do-it-
yourself kits available for the purpose.
Some are better than others, but nearly
all of them have operational quirks that,
for one reason or another, make them
less than ideal.

For instance, one cheap kit consists of
nothing more than a switch which is in-
stalled so that, when it is on, all four
turn-signal lights flash in unison when
the turn lever is moved to either posi-
tion. This arrangement has two serious
faults. First, the flasher mechanism in
the car was designed to handle only two
lamps, and the additional load imposed
by the added pair shortens its life. This
could eventually leave the driver with no
flashing lights at all. Secondly, and more
important, flashing stops if the brakes
are applied. This could have serious con-

PARKING LIGHT SWITCH

FLASHER
TUNG-SOL
535

STOPLIGHTL.
o SWITCH

BAT.

7

TURN |
SIGNAL
SWITCH

The components to be added to the standard auto-
mective circuit are shown inside the dashed-line box.
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sequences during those first critical mo-
ments when the car is being positioned
at the side of the road.

The better commercial kits are called
‘“emergency flashers” and they contain a
fuse, a heavy-duty flasher, and an indi-
cator light. The flasher output is con-
nected to all four turn-signal lamps to
flash them together. The main disad-
vantage to this unit is that it also is
inoperative when the brakes are applied.
In another kit the indicator lamp is con-
nected to one of the rear turn-signal
lamps, which of course doubles as a
brake light, and the “emergency” indica-
tor comes on whenever the brakes are
applied. This is very annoying for night
driving.

An improved four-way flasher system is
shown in the schematic. The main differ-
ence is in the manner of connecting the
FLASH-OFF switch and indicator lamp.
The switch connects the flasher to the
stop light and to the front parking lights
for emergency flashing. It also opens the
normal circuits to these lights so that
applying the brakes or turning on the
parking lights does not stop the flashing.
The indicator lamp monitors the parking
lights instead of the brake lights and
serves as a warning signal in case the
parking lights are inadvertently left on.

The improved four-way flasher may be
constructed in a small metal box and
fastened under the dash. A much neater
arrangement, however, is to mount the
switch and indicator Iamp right on the
dash and locate the flasher and fuse out
of sight. To avoid confusion with other
indicator lights on the dashboard, be
sure to use a different colored lens over
the flasher indicator. ~B0-
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NEW TECHNIQUE LOWERS COST

MPLOYING PRINCIPLES never be-
fore used in semiconductor technology,
scientists at the Bell Telephone Laboratories
have created a new class of low-cost, reli-
able electronic devices suitable for use in
logic, imaging, and memory applications.
Dubbed Charge Coupled Devices (CCD’s),
the new units perform many of the functions
of more complex integrated circuits, yet are
simple and easily fabricated.

As illustrated in Fig. 1, a typical CCD
structure consists of three layers: metal con-
ductors, an insulating layer of silicon diox-
ide, and a base of homogeneous silicon

semiconductor material. The basic technol-
ogy is applicable to a wide range of semi-
conductor-insulator systems, however, and
is not restricted just to those materials in
which it is possible to ferm p-n junctions.

A CCD creates and stores minority car-
riers (electrons or holes) in spatially defined
depletion regions called “potential wells”
near the surface of the semiconductor. In
Fig. 1 an n-type semiconductor is used and
the minority carriers are holes at the semi-
conductor-insulator interface.

In operation, the potential wells are pro-
duced and moved by an array of metallic

Fig. 1. A CCD structure con-
sists of three layers: metal
conductors (V1-V3), insulat-
ing layer of silicon dioxide,
and base of homogeneous sili-
con semiconductor material.

n-TYPE MATERIAL

Fig. 2. Experimental CCD 8-
bit shift register shown in
photo is so small, it can be
passed through eye of needle.
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electrodes. The electrodes normally are
made negative with respect to the semicon-
ductor base. When voltage is first applied,
there are no holes at the interface and the
potential is divided between the semicon-
ductor and insulator. Holes introduced in
the depletion region by avalanche multipli-
cation, or other means, collect at the inter-
face causing the potential to become more
positive. The minority carriers forming the
potential wells may be moved from under
one electrode to an adjacent electrode on the
same substrate by applying a more negative
voltage to the adjacent electrode. The se-
quence may be repeated, as needed, to move
the carriers (and wells) in any desired di-
rection. When required, the resulting charge
pattern can be detected and measured by
other electrodes.

Although still in its developmental stage,
the CCD technology already has been used
to fabricate a number of useful devices, in-
cluding the experimental 8-bit shift register
illustrated in Fig. 2. Future units may in-
clude other logic and switching devices as
well as CCD image sensors, in which poten-
tial well patterns would be created through
photoelectric action by light images focused
on the back side of the semiconductor sub-
strate, then read out using the metal elec-
trodes.

Reader’'s Circuit. The sequential lamp
control circuit of Fig. 3 was submitted by
reader Paul Schultz (6208 Templeton Drive,
Carmichael, CA 95608). If coupled to a
conventional electromechanical or thermal
flasher switch, it can be used as an automo-
tive sequential-type directional turn signal.
In addition, the basic circuit can be em-
ployed in moving-light advertising displays,
in warning systems, and in other similar
applications.

In operation, lamp II lights as soon as

power is applied. Meanwhile, CI is charged
slowly through RI and R2, eventually firing
@1 and developing a voltage pulse across
load resistor R4, which triggers SCRI on,
lighting lamp /2. With SCR! on, C2 is
charged through R3 and R4, firing Q2,
which triggers SCR2, lighting lamp I3. The
three lamps remain lit until circuit power is
interrupted and restored by the external
flasher switch, at which time the cycle re-
peats. The lamps are ordinary 12-volt auto-
motive bulbs.

With neither layout nor lead dress criti-
cal, the builder can duplicate the project
using any construction technique. Although
not essential in most applications, heat sinks
can be provided for the two SCR’s as a pre-
caution against over-heating.

Two complete units are required. of
course, for automotive turn-signal applica-
tions. Usually, the controls can be mounted
in the car’s luggage compartment. After in-
stallation, sequence timing resistors R2 and
R4 must be adjusted for optimum perfor-
mance in conjunction with the car’s regular
flashing switch (that is, so that the full se-
quence is completed during each flashing in-
terval). If the control unit is used in non-
automotive service, these timing controls are
adjusted to achieve the preferred display
effect.

Device Developments. Four new types
have been added to Motorola’s exclusive
line of silicon pnp r.f. power transistors.
Identified as types MM4020 through MM-
4023, the new devices offer output power
ratings ranging from 3.5 to 40.0 watts, with
gains from 11.5 to 4.5 dB. Designed for 12.5-
volt VHF large-signal amplifier applications
at frequencies up to 20 MHz, the new
transistors feature balanced emitter con-
struction in which thin-film nichrome resis-

(Continued on page 88)
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Fig. 3. If coupled to conven-
tional electromechanical or
thermal flasher switch, cir-
cuit shown can be used as auto
sequential-type turn signal.
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Amateur Rodic Editor

AMATEUR RADIO

By HERB S. BRIER, W9EGQ

CLEOPATRA WAS AN AMATEUR

FIFTEEN YEARS AGO—in August 1955
—I began my first amateur radio column
in PoruLaR ELECTRONICS: ‘“‘Shakespeare de-
fined Cleopatra’s fascination as follows: ‘Age
cannot wither her, nor custom stale her in-
finite variety.’ By a similar definition, ama-
teur radio is the Cleopatra of all hobbies. It
thrils the newest beginner and continues to
fascinate men and women who have been ra-
dio amateurs 40 years and more.”

That first column contained the informa-
tion that there were then 130,000 amateur
radio operators in the United States and an-
other 65,000 in the rest of the world. The
column was reprinted in a general reference
encyclopedia as its chapter on amateur radio.
However, except for the statement that ama-
teur radio thrills beginners and fascinates old
timers, scarcely anything else in that column
is true today.

It was just shortly before that that Novices
had been operating on the 27-MHz band.
(Yes, 27 MHz was then assigned to ama-
teurs.) Then Novices were moved to 21 MHz
—possibly the first step in transferring 27
MHz to the Citizen's Radio Service. While
there is some question as to whether the lat-
ter move was the smartest thing that the Fed-
eral Communications Commisison ever did,

certainly the 21-MHz band opened the door
to international DX for the Novices.

Those were the halcyon days of amateur
radio. Within a few years, the amateur pop-
ulation doubled—to a quarter of a million
in the United States and 150,000 in the rest
of the world. The Novice written examination
was ridiculously simple, and Novice licenses
were being issued at a rate close to 20,000
a year. The Novices were all newcomers be-

cause the license was issued only to appli-

cants who had never held a U.S. amateur
radio license of any kind. Furthermore, the
license was good only for one year and could
not be renewed.

With this large influx of newcomers to
amateur radio, our column concentrated on
items of special interest to Novices. Manu-
facturers were selling Novice ham equipment,
but not many people seemed concerned that
a large percentage of Novices faded out of
the picture when their 1-year tickets expired.
After all, there seemed to be an endless string
of replacements for them and the new ones
bought more equipment.

But changes were on the way. After a slow
start, the Citizen's Radio Service and its no-
test license suddenly took off in a manner

AMATEUR STATION OF THE MONTH

Mark F. Mokris, WBBAGA, 21741 ¥ :
Robinhood Ave., Fairview Park,
OH 44126, spends most of his
time on 80-meter CW but tries
40 meters at times. His Knight-
Kit T-50 transmitter and Halli-
crafters SX-43 receiver with
a long-wire antenna and 40-me-
ter vertical have worked just
23 states. WB8BAGA gets a one-
year subscription free for win-
ning this month's photo contest.
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N A RECENT issue of the Newark News
Radio Club bulletin, there was a refer-
ence to SWL club editors who grind out
column after column and bulletin after bul-
letin as though it were part of their life. To
a degree, this is pretty much the truth. This
sort of work gets to you after you have done
it for a while. But it is something that you
realize has to be done; and for most of us,
it is something that we like to do. Speaking
for myself, I feel that I've been providing
a service that may help another SWL in the
hobby of short-wave listening. The NNRC
article went on to list editors and the num-
ber of years they have been preparing their
columns; some were fairly recent additions
to the roster while others, like Hank Ben-
nett, “have been around longer than anyone
can remember.”

When I was invited to join the staff of
PoruLaR ELECTRONICS, the magazine was
very young. That was nearly 15 years ago
and, in the interim, I've had the pleasure of
working with a number of people, process-
ing reports of thousands of listeners—and
enjoying every minute of it.

PorULAR ELECTRONICS has grown by leaps
and bounds in the past 15 years and today
it is the first and foremost magazine of its
type in the world. Back in 1955, when I pre-
pared my first column, the information was
based on listings supplied me by members
of the Newark News Radio Club. As can
well be imagined, with no previous pro-
fessional writing experience, I fully expected
to have my column returned with all kinds
of rejection slips attached. Instead, I re-
ceived a warm and friendly letter from
Miss Margaret Magna, who handled the
proofreading chores at that time. “Maggie”
gave me invaluable assistance, hints, tips,
and suggestions on how to write a column.
She continued to do so until her untimely
death a few years later. I shall always be
grateful to Miss Magna for her untiring
efforts on my behalf.

Through the years, this SWL column has
locked horns with various SWL’ers and
radio clubs. Most of these arguments
stemmed from what seemed to be inaccu-
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_SWL THROUGH THE YEARS

-

rate information in my column. Probably
the thing that stirred up the most interest
was a couple of loggings in North America
of a station in the Falkland Islands on 3958
kHz. The critics said that this simply was
not possible. The DX'er in Colorado, none-
theless, sent a detailed reception report and
promptly received a verification. We wrote
to the station to confirm the verification and
received a prompt reply that the original
reception report was unquestioned—it con-
tained information an the broadcast in ques-
tion that had never been published (local
spot announcements, for example). Yes, the
logging was good, the report was valid, and
the confirmation was genuine. Studies at
Stanford Research Institute have subse-
quently proved that reception of the Falk-
land Islands on 3958 kHz was, indeed, en-
tirely possible in a relatively small area in
the Southwest U.S.A.

Another topic that used a lot of editorial
space was the existence of the semi-clandes-

Hank Bennett is well-known to SWL'ers throughout
the world, having edited this column for 15 years.
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tine Radio Swan—later renamed Radio
Americas. QOur initial claim that Radio
Swan was on Swan Island has never been
conclusively proved incorrect.

Members of the SWL hobby have always
done a good job of helping to keep the air-
waves clear of clandestine stations—at least
here in the United States. Most of the pirate
stations have been operated by teen-agers
who have the urge to “make like” a broad-
cast station—without harmful intent. In fact,
during one blizzard a couple of years ago,
one of these young chaps provided a “ser-
vice” of sorts by keeping his immediate lis-
tening area aware of school closings. With
mixed emotions, we located this fellow and
persuaded him, through his school officials,
to leave the air before Federal authorities
caught up with him. Hopefully, he has since
continued in the hobby; we felt that his ex-
perience would enable him to put his broad-
casting knowledge to good use in years to
come.

We could continue to tell stories such as
these, but space does not permit. It’s time
that we start to close shop. Before doing so,
however, we would like to invite all of our
devoted readers—as well as the casual reader
and any newcomers—to continue to write to
us at P.O. Box 333, Cherry Hill, New Jersey
08034. I am not leaving the DX hobby. We
wholeheartedly suggest that those of you
who intend to continue SWL, make plans to
join one or more of the many excellent radio
clubs that provide monthly (or oftener) bul-
letins for your enjoyment. Our Leaflet H
(Clubs and Publications) lists these clubs
and you may have a copy of it at no charge
other than return postage.

In our monthly columns, we have always
had a list of those who have provided infor-
mation for the column. Now, here is our
own “List of Credits.” In addition to Miss
Magna, whom I mentioned earlier, my
thanks to Oliver “Perry” Ferrell, Editor of
PoPULAR ELECTRONICS and to various other
editors with whom I have had the pleasure
of working. Thanks also to the clubs and
various short-wave organizations for their
cooperation and to the many stations for
providing me with schedules. Special thanks
also to the group of always dependable re-
porters who helped me when I had to “hol-
ler” for help—and those who assisted me in
the preparation of articles for the CoMMUNI-
CATIONS HANDBOOK.

Finally, my warmest thanks to those im-
mediately around: my Mom and Dad, for
their continuing inspiration; Aunt Butch;
my sister, May; Jim Drake and Bruce Mc-
Allister, for good, but tiring, jobs of proof-
reading; my son, James, who made literally
thousands of trips to the post office for me;
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my daughter, Marion, for help with filing,
sorting, and typing. Sincere thanks also to
my spiritual adviser, Msgr. Bernard Hewitt,
for his aid when I needed it and for the use
of his church hall for meetings of SWL
groups. Last, but by no means least, special
thanks to my ever-patient wife, Mea, for
having put up with me during these 15 years
of meeting deadlines, helping to keep ma-
terial in order, typing up thousands of
Monitor Registration Certificates, and tak-
ing countless hundreds of telephoned re-
ports when I was not at home.

Regretfully, this is my last column for
PoPULAR ELECTRONICS. Important news con-
cerning short-wave listening will be han-
dled in future issues in a special “Communi-
cations” section. As mentioned above, I
have enjoyed everything and, if I have
missed anyone in my “acknowledgements,”
the oversight was not intentional,

Thank you, again, and 73.

Hank, W2PNA/WPE2FT

AMATEUR RADIO

(Continued from page 83)

never anticipated by the FCC. CB was de-
signed for brief, necessary, local communica-
tions, using 5-watt equipment; but many CB
operators appropriated 27 MHz as their own
ham band, ignoring FCC rules.

As the number of CB’ers increased, the
number of Novice hams began to decrease.
It is easy but incorrect to blame CB for this
decrease. Many people forget that some years
ago, the FCC quicetly changed the Novice
written examination from little more than
a questionnaire to a genuine theory test that
requires approximately 10 hours of study in
order to be passed.

This test screens out would-be Novices
with no real interest in electronics. Un-
doubtedly, some of them switch to CB, but
most would probably have shown up in the
CB camp when the old test was in effect—
it would just have been a year later when
their Novice lincenses expired. Tightening
up the rules for obtaining a Conditional class
license by mail may also have shunted a few
prospective amateurs to CB.

Another reason given for the slowdown in
the issuance of new amateur licenses is the
license fee—even though there is no fee for
a Novice license and the fee for a CB license
is quite high. Still another is the amateur “In-
centive Licensing” program. Undoubtedly, all
of these factors have affected amateur radio;
but the slowdown in the issuance of new li-
censes started before they entered the picture.

POPULAR ELECTRONICS



The real reason may be what Joe Levine, the
movie producer, calls “the devil"—TV. After
all, Television is blamed for ruining the
movie business and minor-league baseball
(among other things) so why not blame it for
the slowdown in amateur radio?

Ed Sayre, WNGLV, Kansas City, Kans., and his EICO
720 worked 24 states and 6 countries in 2 months.

How bad the slowdown is depends on one's
point of view. To large manufacturers who
need mass sales to make a profit, it was
nothing but bad news. Nevertheless, since
the implementation of “Operation Retread,”
which increased the term of the Novice li-
cense to two years and makes any applicant
who has not held any U.S. amateur license
within a year eligible for a Novice license,
the number of Novices has increased sig-
nificantly. Furthermore. the total number of
amateur licenses issued has been increasing
slowly over the past few years.

In our opinion, the future growth of ama-
teur radio depends largely on how fast al-
ready licensed amateurs want it to grow.
Almost without exception, wherever amateurs
or amateur clubs lend a helping hand eith-
er individually or through well-prepared
courses, many new or upgraded amateur li-
censes are produced. A current example of
this system at work is the amateur course
sponsored jointly by the Oklahoma City
VHF Amateur Radio Club and the Aeronaut-
ical Center Amateur Radio Club. The course
has an enrollment of 95.

The annual PopULAR ELECTRONICS amateur
equipment review that appears elsewhere in
this issue points up the fact that many com-
panies are producing amateur equipment of
all degrees of sophistication. As further indi-
cation of the continued high interest in
amateur radio, there are now four major
magazines devoted exclusively to amateur
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radio. In the recent past, there were only two.

Of course, the circulation of POPULAR
ELECTRONICS exceeds the combined cir-
culation of all the amateur radio magazines,
and reader surveys indicate that more people
read this column than the total circulation
of the largest amateur magazine. It is true,
however, that many of the column readers
are interested in amateur radio as spectators,
rather than as active participants.

Farewell. For the past two years the editors
of PopuLAR ELECTRONICS have been studying
the readership of this magazine and have
come to the conclusion that much of the edi-
torial content must be revised, and the edito-
rial outlook directed toward a more specific—
as opposed to a general—audience. This is the
last of my columns in POPULAR ELECTRONICS.
It certainly does not mean that PopuLar
ELECTRONICS is deserting ham radio. News
items and feature stories pertaining to ham
radio will continue to appear in a new broad-
based “Communications” column. However,
the Amateur Radio column, as a separate
entity, will be discontinued.

You will continue to see my name and
call letters in PoPULAR ELECTRONICS and in
other magazines. I hope that I will continue
to hear from my friends and readers through
my home address, Herb S. Brier, WIEGQ,
P.O. Box 678, Gary, IN 46401,

Thank you one and all for the wonder-
ful support that readers and editors alike
have given me in the preparation of the mate-
rial for this column for the past 15 years.

73,Herb, WOEGQ

SOLID STATE

(Continued from page 82)

tors are in series with each of the multiple
emitters to distribute power evenly through-
out the chip. This technique prevents “hot
emitters” and results in rugged devices
which stand up under the high voltage
standing-wave-ratic conditions sometimes
occurring in mistuned r.f. systems. All four
devices are supplied in strip-line packages
with minimum series lead inductances. For
complete specifications, contact the Techni-
cal Information Center, Motorola Semicon-
ductor Products, Inc., Box 20924, Phoenix,
AZ 85036.

Motorola also has introduced a new series
of silicon power Darlington devices. In a
monolithic construction, both transistors
and their compensating emitter resistors
make up the configuration on a single chip.
The new units offer minimum d.c. betas of

POPULAR ELECTRONICS



1,000 at Vceo ratings of 60 and 80 volts.
Type numbers are MJ900 and MJ901 for the
pnp units and MJ1000 and MJ1001 for npn.

A new crystal-controlled microcircuit
oscillator has been announced by TRW Semi-
conductors (14520 Aviation Blvd., Lawndale,
CA 90260). The new unit model, MCOF,
operates in the 5-MHz to 25-MHz frequency
range, offering a frequency stability of
0.003% from —55°C. to 125°C. Contained
in a 4-lead TO-5 package, the device uses
thin-film capacitors and resistors on a sin-
gle substrate and is designed specifically for
applications as the local oscillator for the
second mixer in dual conversion receivers.
Operating voltage is 1.8 to 5.0 volts, while
the output ranges from 0.35 to 3.0 volts
r.m.s. into a 1,000-ohm load.

Practical Publications. A cross reference
guide of IR universal replacement transis-
tors and rectifiers is now available from In-
ternational Rectifier's Semiconductor Divi-
sion. Folding to a handy 3” X 514" size,
small enough to fit a shirt pocket, the book-
let lists IR types corresponding to devices
offered by Motorola, GE, RCA, Sylvania,
Delco and Tungsol, covering the most pop-
ular transistors and rectifiers used in pro-
fessional servicing, hobby projects, and tech-
nical experiments. In addition, transistor
and rectifier specifications for all the IR de-
vices listed are presented in easy-to-use
tabular form. For your copy of this infor-
mative guide, write to International Recti-
fier, Semiconductor Division, Dept. 781, 233
Kansas Street, El Segundo, CA 90245.

Texas Instruments, Inc. (P. O. Box 5012,
Dallas, TX 75222) has recently published
an extremely useful 8-page booklet entitled
the Design Assistance Directory, Bulletin
CM-102C. Listing a wide range of literature
resources covering solid-state circuit appli-
cations and design techniques, the publica-
tion includes abstracts describing textbooks,
brochures, catalogs, and application reports.

Transitips. A common problem facing the
serious hobbyist is that of improving or
modifying the performance of an existing
circuit design. While space limitations pro-
hibit an exhaustive discussion of all avail-
able techniques, we’ll try to cover various
aspects of the problem from time to time—
starting, this month, with a look at the
techniques for extending the low frequency
response of an R-C coupled amplifier.

Consider, first, the basic two-stage ampli-
fier circuit illustrated in Fig. 4A. Here, volt-
age-dividers RI-R2 and R4-R5 establish
base biases for @I and @2, respectively,
while R3 and R6 serve as corresponding
collector loads. Capacitor CI provides inter-
stage coupling.
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Bi
m'oguth

SOLID STATE
( obra. 24 $169.95

It can yelt for help. It can talk 1o home or office.
Cobra C8s have the biggest talk power in the business.
Plus exclusive Dynaboost speech compression.

Read ali about it. Mail the coupon for a free CB
two-way radio brochure and information on how a
powerful Cobra unit can help get your message through
loud and ciear.

‘ Product of DYNASCAN CORPORATION

1801 W, Belle Plaine, €hicago, tllinois 60613

Please send me a free CB two-way radio brochure
and information on all the Cobra CB radios.

NAME
ADDRESS
CITY STATE ZIP

CIRCLE NO. 13 ON READER SERVICE PAGE




“Bell & Howell’s
proven programs turn out
the kind of men we want”

. Say men who do the
hiring for top firms

in computer, aerospace,
television-radio and
automation electronics.

A leading computer company: “He has
some appreciated abilities not found in
. graduates of other programs. He has a
| knowledge of oscilloscopes of any size and
complexity—how to use them, repair and
service them. His circuit analysis is above
average for a man with this experience.”

An electronics company: “Perhaps the
most valuable asset these 30 men have is
the ability to adapt to new work projects
with little hesitancy. Their training has
enabled them to efficiently perform a va-
riety of tasks and (thus) increase their
potential for advancement.”

A top TV-radio manufacturer: “I have
personally been pleased to note that the
men you have sent us show Bell & Howell
Schools have consistently kept up with
the times in the electronics field.”

A major aerospace firm: “It has been our experience that your men have been able to stay abreast
of the rapidly changing technical picture in the aerospace industry. They have been able to meet
the challenge and consequently maintain an excellent competitive position.”

Note: Firm names available on request.

Why you'll become ’

There are some very real advantages to
getting all of your Electronics training
from Bell & Howell’s Proven Programs,

Most importantly, you receive what key
executives in business and industry recog-
nize as the most up-to-date, practical and
thorough-going preparation for a career
in Electronics available.

90

‘the man they want’’

One of the major reasons for this is that
we invest more than $100,000 yearl){—
simply to keep our programs in step with
what is going on in the constantly chang-
ing world of Electronics.

Lab-at-home plans offer you

many unusual advantages

Bell & Howell offers you four different
Lab-at-Home Plans—one of which is

POPULAR ELECTRONICS




completely new. This new Plan covers
Computer Control as well as basics.
Another has been newly expanded to en-
compass the entire field of home entertain-
ment servicing—including color TV, radio,
record and tape players—the works!

These and other Plans are based on
valuable experience gained from our own
nation-wide technical colleges—informa-
tion available nowhere else,

This is why we are able to present the
most modern theory. And that theory is
reinforced by the latest, most useful ap-
plications. You’ll also receive personal
guidance from exceptionally well quali-
fied instructors—men with considerable
practical experience and the ability to
“get-it-across”.

Our exclusive Electro-Lab® includes a
remarkably instructive, self-contained cir-
cuit design console. It enables you to
rapidly “breadboard” a great variety of
circuits—like those you’ll encounter in
today’s real world of Electronics. You’'ll
also receive 16 big shipments of com-
ponents—including everything you need
to build your own portable, 5-inch wide-
band oscilloscope and a fully transistorized
volt meter. You will have two of the best
precision instruments money can buy—
professional quality gear you’ll want to
keep and use throughout your career.

MAIL CARD

FREE
BOOKLET

If card is detached, mail this coupon for your Free Booklet and
complete information on career opportunities in Electronics to:

BELL & HOWELL SCHOOLS
4141 Belmont, Chicago, lllinois 60641

pWe provide 8 films to help make the
more complicated (yet basic) information
easier to understand. These films simplify
by picturing what happens—a step at a
time. We also lend you a projector so
you can run each film as often as you want!

Free-for-life — national employment
service. Whatever your interest, or expe-
rience is, we will help you locate the
better-paying positions in Electronics —
completely without cost. This service is
available to you at eny time—now or in
the future.

700,000 electronic experts needed now!
A recent statement by a major Electronics
manufacturer flatly predicted a shortage
of 700,000 qualified men in the Electronic
industry this year—1970.

Student loans available. You can learn
now, pay later if you qualify. No interest
charges, repay principal in easy bites.
Limited number of loans available now.

Why not take advantage of your interest
and ability and the pent up demand in
this field by expanding your knowledge
and experience now?

Mail the card today for Bell & Howell’s
new FREE BOOKLET and complete in-
formation about planning and choosing a
profitable career in Electronics. There is
no obligation of any kind.

APPROVED FOR VETERANS’' TRAINING
(Benefits just increased 35%)

NOW FOR I

1
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(please print) Age
Address Phone
City State Zip Code

Check here for latest information on Gl Bill [}

Student Loans []
M-7026




The important factors affecting the cir-
cuit’s low-frequency response are the size of
the coupling capacitor (CI) and the input
impedance of the following stage. In prac-
tice, the coupling device and the input im-
pedance form a frequency-sensitive voltage
divider.

One technique for extending the low-fre-
gquency response is simply to use a larger-
valued coupling capacitor—either substitut-
ing another unit, or connecting a second
capacitor in parallel with the first, as C2 in
Fig. 4B.

Another technique is to raise the effective
input impedance of each stage. This can be
accomplished at a loss in overall gain by
adding unbypassed emitter resistances, as
R7 and RI0 in Fig. 4B. The value of the
resistors used will vary considerably from
one circuit to another but, in general, will
range from a few ohms in the case of power
transistors (or even a fraction of an ohm for
multi-watt stages) to as high as several
hundred ohms where low-signal levels are
involved.

A final technique, commonly used in os-
cilloscopes and some instrument amplifiers,
is the use of a low-frequency “boost” net-
work. In general, this takes the form of a
simple L-type circuit, as illustrated by C3-
R8 and C4-R9 in Fig. 4B. At the same time,
somewhat smaller main load resistors (R3
and R6) are used. The net effect is to estab-
lish a frequency-sensitive load which raises
the stage’s effective gain at low frequencies.

In the first stage (@), for example, R3
serves as the prime collector load at mid-
range and high frequencies, because C3 acts
as an effective mid-to-high frequency by-
pass device. As lower frequencies are ap-
proached, C3’s impedance increases and R8
becomes a part of the collector load. The
lower the frequency, the higher the load im-
pedance and the greater the stage’s gain.

The component values needed will vary
considerably with the specific circuit para-
meters. Generally speaking, however, the
prime load resistor (R3) might be reduced
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Low-frequency response of amplifier shown at (A)
can be improved by changes shown in (B) circuit.

to two-thirds or one-half of its original val-
ue, with the secondary load (R8) making up
the difference. The boost capacitor (C3) may
range in value from one to as high as 20
#F depending on the amount of boost
needed.

That’s it for August—until next month,
keep boosting! —Lou.

* Direct Frequency Dialing ¢ All Solid State
* Programmable Coverage ¢ FET Circuitry

A general purpose receiver, the SPR-4 may be pro-
grammed to suit any interest: SWL, Amateur, Labora-
tory, Broadcast, Marine Radio, etc. Frequency Coverage:
150-500 KHz plus any (23) 500 KHz ranges,.500 to 30 MHz.

FEATURES: ® Linear dial with 1 KHz readout ® 4-
pole crystal filter in first IF ® 4-pole LC filter in
second IF ® Three bandwidths: 0.4 KHz, 2.4 KHz, and
4.8 KHz for: CW, SSB, AM @ Superior cross-modulation
and overioad performance ® Power: 120 VAC, 220 VAC,
and 12 VDC e Crysta!s supplied for LW, BC and seven
SW bands @ Built-in speaker ® Notch Filter.

ACCESSOR!ES: 100 Khz calibrator, noise blanker,
transceive adapter (T-4XB), DC power cord, loop an-
tenna, crystals for other ranges.

For more details write: R. L. DRAKE COMPANY, 540 Richard St., Miamisburg, Ohio 45342

CIRCLE NO. 11 ON READER SERVICE PAGE
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free mformatlon servnce

Here's an easy and convenient way for youto get additional informaticn about
products advertised or mentioned ed:tonally (if it has a “'Reader Service
Number'') in this issue. Just follow the dlrectlons below. ..and the material
will be sent to you promptly and free of charge. : ] :

i

= 1 On coupon below circle the number(s) that
® corresponds to the key number(s) at the bot- -
tom or next to the advemsement or editorial men-
tion that is of mterest to you. (Key numbers for
advertised products also appear in the Advertisers’
“Index.) Print or type your name and adqress cn the
lmes md:cated FasT Ry X

(% 2 " Cut out the coupon and mall |t to: POPULAR ELECTRONICS
: m P.O. Box 8391, Phlladelphta PA 19101 .

note. If you want s write to the editors of .
® POPULAR ELECTRONICS about an article
on any subject that does not have a key number, write
‘to POPULAR ELECTRONICS, One Park Avepue, New
York, N.Y. 10016. Irquiries concerning circulation
and subscriptions should be sent to POPULAR
ELECTRONICS, P.O. Box 1096, Flushing, N.Y. 11352,
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OPERATION
ASSIST

Through this column we try to make it
possible for readers needing information
on outduted, obscure, and wunusual radio-
clectronics gear to get help from other
P.E. readers. Here’s how it works: Check
the list below. If yow can help anyone with
« schematic or other iuformation, write
him directly—nhe’ll appreciate it. If you
need help, send a postcurd to Operation
Aussist, POPULAR ELECTRONICS, One Purk
Avcnue, Ncw York, N.Y. 10016. Give
maker's name and nodel number of the
unit. If you don’t know both the maker’s
name and the model number, give yeur of
manufacture, bands covered, tubes used,
etc. State specifically what you want, i.e.,
schemuatic, source for purts, etc. Be sure
to print or type everything legibly, includ-
ing your name and address. Do not send
an individual postcard for each request;
list ull requests on one postcard. Because
we yet so many inquiries,none of them can
be ucknowledged. POPULAR ELECTRONICS
reserves the right to publish only those
items not available from normal sources.

Supreme Model 589A tube tester. Operators manual
needed.

Muitiphone (1908) 2i-cylinder phonograph. Source for
parts needed. (John Boyd, 7434 15th Ave., Barnaby 3,
B.C., Canada)

Bludworth Marine ‘‘Port Pilot’’ Model DF 30A Serial
381 direction tinder. Information on power supply volt-
uges and schematic needed. (Neil Davidson, 29 Hidden
Brook Dr., Stamford, CT 06907)

Hallicrafters Model SR 75 novice transceiver, Schematic
und alignment information needed. (T. Gosman, 143
Roxton Rd., Plainview, NY 11803)

Brunelli Jones Model V receiver. Any information need-
ed. (Gary R. Oaks, Rt. 2, Box 147, Burlington. WI
53105)

Masterwork Model M-808 stereophonic recorder. Sche-
matic and operating manual needed. (Eugene Lapierre,
73 Bevier St., Springfield, MA 01107)

Zenith Model 3 receiver. Pointer type knob for filament
rhieostat and horn type loud speaker needed. (Walter
Hall, RD 2, Box 13, Altoona, PA 16601)

General Electric Model 260 radio. Source for supplies
n;ede(l. (Anthony Marks, P.O. Box 521, La Grande, OR
97850)

Heathkit Model DX-20 transmitter. Operating manual
and schematic needed. (Jerry Wagoner, 912 Golden Ave.,
South Bend, IN 46616)

Metrodyne single dial BC receiver with 7 OIA's. Sche-
matic and photo needed. (Michael Eck, Hillcrest Rd.,
Martinsville, NJ 08836)

Atwater Kent Model 33. Front face, knobs, parts needed.

Atwater Kent Model 511 (or 409). Tune-o-matic mecha-

nism, motor, parts. clock motor needed. Superior Model

TV-11 tube tester. Tube chart needed. Knight KG-652

sweep generiator. Metal cover, instructions and schematic

gge(zlg(l. (W.D. Hureycutt, Box 535, Norwood, NC
128)

Dynoptimum Model 322 tube tester. Operating manual
and schematic neeced. McMurdo Silver ‘‘Vomax"
Model 900. Operating manual and schematic needed.
(Vincent Acanfora, 4246 Rudisill, Montclair, CA 91763)

Phanstiehl Model 7. Schematic and layout of battery
connections and voltages needed. (Lonny Simonian, 6222
E. Townsend, Fresno. CA 93727)

National Model NC 240C receiver. Schematic and own-
er's manual needed. sEdwin Chrt, 1419 Wisconsin Ave.,
Berwyn, IL 60402)

Fada ‘‘Special’’ Model ‘‘A’’, 265-A or RP-65 receiver.
Schematic and operating manual needed. (Louis Yurek,
50 Darien Rd., Lakewood, NJ 08701)

Firestone Mode! R-3148-A receiver. Schematic needed.

Truetone shortwave and standard receiver with 6 tubes
and motor drive. Schematic needed. (Greg Anderson,
314 3rd St. E.. Fort Frances, Ont., Canada)

McMurdo Silver Masterpiece 5. Schematic and parts
list needed. (Wm. Lee, 1980 Clinton Ave., Oroville, CA
95965 )

Hallicrafters Model SX-99 receiver. Operating manual
needed. Ejco Model 772 CB transceiver. Schematic and
operating manual needed. Truetone Model D-930 broad-
cast, aircraft and shertwave band receiver. Schematic
needed. (Richard Friend, 756 8. Main St., Athens, PA
18810)

Dumont Model 224A three-inch scope. Schematic and
instruction manual needed. (R. Roth, 13617 Bell Rd.,
Caledonia, WI 53108)

Atwater Kent Model 41. Schematic and any information
needed. (Peter Byfield, Columbus High School, Colum-
bus, WI 53925)

Hallicrafters Model SW-500 receiver. Schematic, parts
list and alignment information needed. (John Jamack,
2803 Jackson St., Phila., PA 19145)

Hallicrafters Model S20R Sky Champion receiver. Sche-
matic and parts list needed. RCA Victor Model 5-C-599
radio. Schematic and parts list needed. Magnavox Mod-
els CR199J and CRT0ZAA radios. Schematic and parts
list needed. (M. Costello, 86 Willow Dr., Briarcliff
Mnr., NY 10510)

Hallicrafters Model SX-28 Super-Skyrider receiver. In-
struction manual and schematic needed, (E.R. Joynes,
P.O. Box 125, Glen Ellen, CA 95442)

RCA Model DZ-2 aircraft radio direction finder. Source
of parts and schematic needed. (S.L. Sargent, RFD =5,
Box 517, Laconia, NH 03246,

Vi MR AR

SEND
FOR FREE LITERATURE

PROFESSIONAL TYPE MOBILE MONITOR RECEIVER
Solid State FM/ Crystal Controlled/6 Channels - *33%

& &

This expertly engineered, all solid-state, crystal controlled FM re.
ceiver provides instant monitoring of the VHF frequencies between
39 and 46 mcs or 153 to 157 mcs. Outdating all of the bulky tube-
type monitors which take up needed space under dashboards, the
compact Ameco Model MRT-6 high band or MRT-7 low band unit
measures only 2-1/8” high by 5-5/16” wide by 7-7/8" deep. It's a
professional type receiver with latest double conversion super-
heterodyne circuitry providing 3/4 microvolt sensitivity for 20 db
quieting. Has built-in speaker and mobile mounting bracket. Optional
AC power supply available.

DIVISION OF AEROTRON/BOX 6527/RALEIGH, N. C. 27608
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Kuba Model 5713 AM/FM shortwave receiver. Sche-
matic and instruction manual needed. Laja Model 114247
tape recorder. Schematic and instruction manual need-
ed. (Dennis Bagley, 17 Pinewood Dr., Framingham,
MA 01701)

Wilcox-Gay Model 3A10 tape recorder and Zenith Model
H-500 transoceanic. Schematics and owner’s manual
needed. (David Thompson, 361 College Ave., Staten Is-
land, NY 10314)

Zenith Model 12H696 three-band receiver. Schematic
and operating manual needed. (Jeff Angwin, 3709 Palo
Alto, CA 94306)

Osborne Model 300. Power supply needed. (John Young,
323 Peach Dr., Exeter, CA 93221)

Philco radio receiver. Chassis number Y39736. Covers
540 kHz to 23 MHz. Eleven tubes. Tube diagram, mod-
el number and schematic needed (Dan Johnson, 412 N.
Taft, Humboldt, 1A 50548)

Atwater Kent Model 36 six-tube receiver. CX-3268 and
UX-226 tubes and schematic and operating manual
gzgggt)l. (Michael Boes, 338 Hedges S8t., Tiffin, OH

Montgomery Ward amplifier made in 1947, catalog

number 74HA-8200-A. Schematic and service manual

39{ege<)i. (D. Peck, 185 Brookdale Ave., Newark, NJ
108

Drexel Model 8F-4801 four-band radfo. Schematic and
service manual needed. Mercury all-transistor 9U por-
table record player, type AG4126W/54. Schematic, parts
list and service manual needed. (SSG James Walker,
C. “*C” USAMMCS, Redstone Arsenal, AL 35809)

Sears Silvertone chassis number 101-826. Schematic,
AM/FM alignment data and source for transformers
R-80734 to R-60736 needed. (Rick Quillen, 106 Jeffer-
son Davis Ave., Biloxi, MS 39530)

Deterola Model 571 AM radio and Emerson Model T-
1840 TV. Schematics and parts lists needed. (Lowell
Kurinsky, 2927 Ridley Rd., Palms, MI 48465)

Revere Model T-100 tape recorder. Schematic and man-

ual needed. (Paul Tran, 1126 Miles Ave., Pacific Grove,
CA 93950)

Hallicrafters Model $-120, Schematic and installation
instructions for S-meter needed. (Joe Gutman, 30 Mell
Dr., North Babylon, NY 11703)

t T
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THREE NEW CB MOBILE ANTENNAS
With 500 Watt Coil

NOW AT POPULAR PRICES. Each model loaded with
a SOLID-STATE high *"Q"® coil field tested to take
up to 500 watts. Maximum legal power is assuredl
Mosley innovated guying dewice, introduced in this
series, keeps antenna upright at top highway speeds.
Model S00A. . .With 500 watt solid-state high *‘Q** coil
Model 5008, . .With 500 watt solid-state coil, and capacity adapters
Model 500C. . .With 500 watt solid-state coil. capacity adapter and

breakover (hinge) feature
For details see your Mosley dealer or write Factory
direct, Oept 200.

Mo /ey Eistin. 5

4610 N. LINDBERGH BLVD., BRIDGETON MO, 63044
CIRCLE NO. 21 ON READER SERVICE PAGE

OUT OF TUNE

“Modify Your Electronic Guitar
Sound” (June 1970). In the schematic
on page 58, the polarities of €3, C15, and
C16 should be reversed.

AMATEUR RADIO EQUIPMENT

(Continued from page 60)

tal control adapters are available for use
with most transceivers that do not incor-
porate built-in optional crystal control oper-
ation. On the other hand, straight CW
equipment is far less costly than SSB/CW
gear.

For example, the Heathkit HW-16, CW
transceiver incorporates a 75-100 watt crys-

Avugust, 1970

CONTROLLED
QUALITY o
CRYSTALS by\%

CRYSIE

now £/ P=0rER CRYSTALS

Your dealer has new, fast, direct-factory
ZIP Order Purchase Certificates to enable
you to get CRYSTEK CB, Monitor Amateur,
and Mars freq. Crystals mailed direct to
you promptly. Ask about them.

CRYSTEK formerly Texas Crystals
Div. of Whitehall Electronics Corp.

1000 Crystal Drive 4117 W. Jelferson Blvd.
Fort Myers, Florida 33901 Los Angeles, California 90016
CIRCLE NO. 10 ON READER SERVICE PAGE
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tal-controlled transmitter and a sensitive,
selective receiver for $110, less crystal and
accessories. And the 5-band Heathkit DX-
608 75-90 watt transmitter kit sells for $82.
Of minor importance in this day of SSB, the
DX-60B functions on AM phone as well as
on CW. Incidently, both the HW-16 and the
DX-60B and the Drake 2-NT described next
can be controlled by the Heathkit HG-10B
VFO. Its kit price is $45.

The Drake 2-NT almost classes as a ‘‘de-
luxe’” 100-watt CW transmitter. It contains
a built-in audio oscillator for monitoring
one's sending, an antenna changeover re-
lay, and a low-pass filter for TVI elimination.
It sells for $164. At the other end of CW
transmitter price range, the Ameco 1-tube
(plus rectifier) 80 and 40 meter AC-1T 15-
watt CW transmitter kit sells for $25. Add
$1.10 for the second coil. Conar’s 400UK
CW transmitter is a 25 watter for 80, 40,
and 15 meters. It sells for $40 as a kit and
for $56 wired.

Ten Tec's new solid-state power mite
CW transceivers are for the low-power buffs.
The 2-watt PM-1 covers 80 and 40 meters
with a transmitter that may be crystal con-
trolled or controlled by the receiver oscil-
lator. The 5-watt 40/20 meter PM-3 is a
straight transceiver. Both have autodyne
receivers with 2-kHz bandwidth and oper-
ate into high-impedance phone. The PM-1
lists at $50, and the PM-3 at $70. Indi-
vidual Ten Tec modules are priced from $6
to $15.

Today, most large population centers
have 50- or 144-MHz FM repeater stations
and FM nets. Supplementing the surplus
commercial FM gear previously used by

amateur FM users, several sources of VHF
equipment specifically designed for amateur
use are now available. Galaxy Electronics’s
solid-state FM-210, 144-MHz FM transmit-
ter/receiver has a 5-watt capability when
operated from a 12-volt battery and 10
watts when used with the 117-volt/12-volt
power booster. Frequency deviation is nor-
mally 15 kHz and receiver sensitivity is 1 pV
for 20 dB of quieting. The FM-210 lists at
$200 and the power booster at $40 . . . The
Inoue HT-2, 3-pound, 3-watt, solid-state
handi-talkie will talk to a repeater over sur-
prising distances. It comes complete with
rechargable nickelcadmium batteries, bat-
tery charger, and two sets of transmit-re-
ceive crystals for $270 . . . Varitronics, who
imports the HT-2, also imports the 20-watt
IC-6F 50-MHz FM transceiver and its IC-2F,
144-MHz twin. Both units operate on 12
volts, d.c., or from a separate 117-volt, a.c.,
power supply. IC-6F, $330; IC-2F, $350.
Both prices include two sets of crystals. An
a.c. power supply is $50.

Miscellaneous. The demand for low-fre-
quency AM equipment is virtually non-ex-
istent, but there is still a need for AM on
the 50- and 144-MHz bands. Check with
Ameco, Clegg, Gonset, Heath, and Lafayette
Radio for information on their AM gear,
ranging from low-power handi-talkies to
medium power AM transmitters. Ameco,
Clegg, Drake, Heath, and Vanguard also of-
fer solidstate and tube-type converters to
extend the frequency range of lower-frequ-
ency amateur receivers to the amateur
bands above 50 MHz. Also add Allied Radio,
BTl Industries, Gonset, Hammarlund, and

No more guesswork in identifying stations. Set dial at a station’s
frequency and if conditions permit you'll hear it everytime...

® Ultra-precision tuning dial accuracy, SW and standard AM Broadcast
® Crystal lattice filter for adjacent station rejection and good AF response
® Dual conversion ® Solid state AF output ® S-meter s Preselector gives
superior sensitivity by peaking antenna and RF stages  Crystal-controlied
H. F. Oscillator stability @ Amplified AVC constant AF output e Price $299.00

Write for free Brochure
R. L. DRAKE COMPANY o Miamisburg, Ohio 45342

CIRCLE NO. 12 ON READER SERVICE PAGE
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Henry, to the names of the companies al-
ready mentioned that offer transmitter am-
plifiers for the amateur frequencies up to
148 MHz.

Any of the companies mentioned in this
review will supply additional information
on their amateur equipment, including
items that space limitations prevented us
from covering. Their addresses are given

below.

ADDRESSES OF MANUFACTURERS

(Manufacturers will be pleased to send you
more information. Mention that you saw the
product discussed by Herb S. Brier, WOEGQ,
in the August PoPuLAR ELECTRONICS.)
Allied Radio Corporation
100 N. Western Ave., Chicago, IL 60680
Ameco Div., Aerotron, Inc.
P.O. Box 6527, Raleigh, NC 27608
BT1 Amateur Div., Hafstrom Technical Products
4616 Santa Fe, San Diego, CA 92109
E. T. Clegg Associates, Inc.
Littel Rd., East Hanover, NJ 07936
Collins Radio Co.
Cedar Rapids, 1A 52406
Conar Div., National Radio Institute
Washington, DC 20016
R. L. Drake Co.
540 Richard St., Miamisburg, OH 45342
Galaxy Electronics
10 S. 34 st., Council Bluffs, |1A 51501
Gonset Div., Aerotron, Inc.
P.O. Box 6527, Raleigh, NC 27608
Hallicrafters Co., Subs. of Northrop Corp.
600 Hicks Rd., Rolling Meadows, iL 60008
Hammarlund Mfg. Co., Subs. of Electronic
Assistance Corp.
20 Bridge St., Red Bank, NJ 07701

2321 E. University Dr., Phoenix, AZ 85034
World Radio Labs.
3415 W. Broadway, Council Bluffs, |1A 51501

Fill in caupon for a FREE One Year Subscription

to OLSON ELECTRONICS’

Catalog .— Unheard of LOW,
Changers, Tubes, Tools,

Brand Name Speakers,

Fontastic Value Packed

LOW PRICES on

Stereo Amps, Tuners, CB, and other Values. Credit

plan available.
NAME

ADDRESS.

CITY

STATE.

GIVE ZiP CODE

If you have a friend interested in electronics send
his name and address for a FREE subscription also.

OLSON ELECTRONICS

DEPT. 6, 260 S. FORGE STREET, AKRON, OHI0 44308

Auvgust, 1970
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SUBSCRIBER SERVICE

"
Heath Co. Please include an address la- s 2 g 3 = |
Benton Harbor, MI 49023 bel when writing about your |§_ A g E s

i subscription to help us serve | 2 = I
”eT?sz‘i'f Olympic Blvd., Los Angeles you promptly. Write to: P.0. | g |
CA 92801 T geles. Box 1096, Flushing, N.Y.11352 5
Lafayette Radio Electronics, Inc. gm:s':?est &Fkrﬁgﬁgfiﬁ | S I

" . o
U 111 Jericho Turnpike, Syosset, NY 11791 moving at least four to six | g I
inear Systems, Inc. weeks in advance. Affix —
2200 Anvil St. No., St. Petersburg, FL 33710 magazine address label in \ ES 5/
National Radio Co., Inc., space to the right and print ] 2 g1
111 Washington St., Melrose, MA 02176 new address below. If you ¢ ° = )
Signal/One, Div. of ECI have a gue;stion about your 5 =
2200 Anvil St., No. St. Petersburg, FL 33710 subscription, attach ad- I N = |
Spectronics West dress label to your letter. l = I
Box 338, Lakewood, CA 90714 TO SUBSCRIBE: Check below. .
Spectronics East O 5 yrs. 32 C] 3 yrs. $15 I 5 & I
Box 1457, Stow, OH 44224 1 1yr. 36 [J New [] Renewal - ]
Swan Electronics, Div. of Cubic Corp. Specify: [] Payment enclosed I% 2 l
305 Airport Rd., Oceanside, CA 92054 You get 1 extra iSSUQ E
Ten Tec, Inc. ) ) per year as a BONUS! I I
Highway 411 East, Seiverville, TN 37862 [ Bill me later. 9 ——— 4
Vanguard Labs. ‘ AFFIX LABEL3
196-23 Jamaica Ave., Hollis, NY 11423 .
Varitronics Inc. Ut} Lt

address

city

state

zip
ode

Add'! postage: $1 per year outside U.

§., its possessions & Canada.




KITS FEATURED IN

POPULAR

S ELEGTRONICS

AND FROM OTHER SOURCES

Psychedellc Strobe Light
Lil Tiger Amplifier (40w)

$17.50
$37.50
$50.00

Tiger Amplifier (B0w)
Super Tiger Amplifier (100w) $75.00
FET Preamp

(less power supply)

$42.50

Prices plus postage and insurance

Also:

Psychedella | Color Organ, Sonolite,
Mixle Readouts, Frequency Counters,
Sports Timers, Ultrasonic Alarm, etc.

219 (PE)} W. Rhapsody
San Antonio, Texas 78216

CIRCLE NO. 28 ON READER SERVICE PAGE
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DISCOVER HIDDEN -
TREASURE

WITH A JETCO ELECTRONIC

A powerfully
sensitive instrument —
detects gold, silver, coins,
relics, ete, Fully tested —
transistorized — guaranteed,

Send for Free Catalog
JETCO, P.0.Box 132 PEM, Huntsville, Texas 77340

$12.95 BLACK DIAL TELEPHONES

Complete

add $2.00 for color
Factory rebuilt Western Electric in white,
beige, ivory, pink, green or blue. If 4 prong
plug is required add $2.00. Fully guaranteed.
Designs may vary.
Write for free list. All shipments F.O.B.

SURPLUS SAVING CENTER
PE-70, WAYMART, PENNA,

DEPT.

18472_J

COOPERATE WITH
THE ZIP CODE
PROGRAM
OF THE POST OFFICE
DEPARTMENT.
USE ZIiP CODE
IN ALL ADDRESSES

TAKE ONE

== W
literature

To obtain a copy of any of the catalogs or
leaflets described below, simply fill in and
mail the coupon on page 15 or 95,

Pioneer Electronics U.S.A. Corp. hag-just is-
sued its new Stereo Components catalog.
Published in color, this convenient reference
source lists Pioneer's receivers, AM/stereo
FM tuners, stereo amplifiers, stereo pream-
plifiers, reverberation amplifiers, equalizer
preamplifier, speaker systems, turntables and
stereo tape decks, and stereo headphones.
The electronic and mechanical specifications
of each component are outlined, with illus-
trations and prices. Hence, the hi-fi buff can
easily use the catalog to create a complete
stereo system, knowing its total cost, weight,
space requirements, and all important elec-
tronic features.

Circle No. 75 on Reader Service Page 15 or 95

A comprehensive two-color catalog, No. D-70,
featuring standard and special panel meters
is heing offered by Triplett Corp. Punched
for ring-binder reference use, the 20-page
catalog contains detailed electrical and me-
chanical specifications and dimensional and
mounting drawings. User net prices are given
for all panel meters listed. Among the instru-
ments described are a new line of pyrome-
ters with thermocouples, “G”-type meters for
space-saving instrumentation requirements,
and null meters. Also featured in the catalog
is a complete listing of sales and service
modification centers, plus Triplett’s sales rep-
resentative organizations.

Circle No. 76 on Reader Service Page 15 or 95

Catalog J, available from Hy-Gain Electron-
ics Corp., describes the company’s complete
line of fiberglass VHF marine antennas, shore
station antennas, and mounts. The catalog
comes with a separate ring-binder perforated
price list.

Circle No. 77 on Reader Service Page 15 or 95

Available from University Sound is the com-
pany’s 1970 comprehensive catalog that lists
the technical data on the latest commercial
public address products. Information on all
University Sound products from power-line
amplifiers to partable “Powrpage” systems
is included in this new catalog.

Circle No. 78 on Reader Service Page 15 or 95
POPULAR ELECTRONICS




NEW PRODUCTS

(Continued from page 24)

confusion. Other features include 0.1-volt full
scale for more accurate measurements of
transistor biases and a high-voltage probe to
extend voltage-measuring to 30,000 volts at
no extra cost. The meter also measures d.c.
and a.c. voltages and currents.

Circle No. 89 on Reader Service Page 15 or 95

ELECTRONIC BONGO KIT

A new solid-state electronic bongo kit, the
Knight-Kit Model KG-391, that sounds like
real bongo drums when played through an

amplifier is being mar-

keted by Allied Radio

Corp. The compact unit e P

has a high and a low /‘

bongo head, each with -

its own sustain control

for varying the tone

and producing realistic

sounds; volume control; and on/off slide
switch. The KG-391 bongos are designed to
operate from a single 9-volt transistor bat-
tery. Step-by-step assembly instructions and
a wood base are provided with the kit.
Circle No. 90 on Reader Service Page 15 or 95

HARMAN-KARDON REVIVES CITATION LINE

Harman-Kardon, Inc., has just re-introduced
its famous Citation line of components with
the release of the Citation Twelve stereo
amplifier with performance and specifica-
tions said to be second
to none. The Citation
Twelve’'s components
are assembled on a sin-
gle heavy-duty etched
circuit board which
plugs into special non-
corrosive-type connectors. Two separate pow-
er supplies, each with its own transformer

and electrolytic capacitors, drive the channels
independently, providing flawless perform-
ance even under musical stress conditions.
Technical specifications: less than 1 to beyond
100,000 Hz frequency response at normal
listening level; 5-35,000 Hz power bandwidth;
virtually unmeasurable distortion from 20-
20,000 Hz at full rated power; unconditional
stability with all types of speakers.

Circle No. 91 on Reader Service Page 15 or 95

THREE-ELEMENT (B BEAM ANTENNA

The newest high-performance CB antenna in
Avanti Research & Development, Inc. lineup
is the “Astro Beam,” said to have more for-
ward gain than a typical three-element beam
and a front-to-back ratio not found in any
antenna currently made for the CB market.
The 40-dB rejection makes it possible to cut
out noises and unwanted signals in an al-
most unbelievable fashion. The Astro Beam
combines Avanti’'s famous ‘“Astro Plane”
omnidirectional antenna as the center
element with a reflector and a director to
achieve the three-element beam configura-
tion. Optimum spaced beam design plus direct
ground construction provide lightning pro-
tection and static dissipation. Technical speci-
fications: 11-dB forward gain; 40-dB front-
to-back ratio; 50 ohms impedance; 1.3:1
VSWR; 80 mi/hr wind survival. -

Circle No. 92 on Reader Service Page 15 or 95

EIGHT-TRACK AM/STEREO FM SYSTEM

A new item in the Mercury Electronics line
is the Model 8000 eight-track AM/stereo
FM home entertainment
system. The system
boasts 100 watts of pow-
er through four air-sus-
pension speakers. The
eight-track stereo car-
tridge player has a preamplifier which can be
used in conjunction with a magnetic-car-
tridge record player and is housed in a
modern cabinet that matches the speaker
enclosures.

Circle No. 93 on Reader Service Page 15 or 95

ADDED MOBILE POWER WHEN

YOU NEED ADDITIONAL COVERAGE

SMALL PACKAGED MOBILE POWER

LINEAR R.F. POWER AMPLIFIER

Covers greater distances with ncreased transmit power.
Can be used with SONAR BR20, FM4Q or any similar FCC
approved ejuipment with 1-15 watt output. Designed with
top performance and dependable service when you need it.
Automatic standby/transmit swiktching « Covers 25-50MHz
range * transistorized power smpply — negative ground »
Used on amateur 28MHz for FMI-AM-SSB. Small, compact,
rugged design. Size: 2"H x 6"Wx8"D. Wt. 3 Ibs. 12 VDC

SONAR RADIO CORP., 73 Wortmaa Avenue, Bklyn, N.Y. 11207

Please serd information on Mocel BR 2906 Linear Amplifier.

FOR CLEAR COMMUNICATIONS

sopEL BR:2006

LINEAR AM PLIFIER

ja voLTS
ARGATWE &

170 WATT INPUT

oc
ROUND ONLY

]
|
Complete with remote Dept. 899 |
power switch -and indi- $ 95 Name .. .. ..o, ] |
cator control panel plus s
mounting brackets. 12vDC ADUTESS. ..o i - |
FCC TYPE ACCEPTED ’ !
Parts B9, 91,93 City... - PR -] £ | {-XSUSUUURURY 4 |- S, |
CIRCLE NO. 27 ON READER SERVICE PAGE
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Citizens Band
for Everyone

the

MICRO-12 7

95
Stock No.
89-31957WX

Can you get desperately needed help on the highway

for your flat-tire, mechanical breakdown, or sudden

iliness?

Over two million calls for assistance were handled by
CB radio last year. And with a Micro-12 as a traveiing
companion you can Keep in Touch on any of 12 CB
Channels . . . you can get help when and where you
need it most!

Uses 12 volts DC, (optional AC power supply and portable
battery pack available), Meets FCC and Canadian D.0.C.
requirements. Complete with push-to-talk dynamic mike,
mobile mounting bracket, channe! 10 crystals, DC power
lead, and FCC form 505. Size: 134Hx5Wx132"D.

See your dealer or write us for full details. And write

200000000000 0000000000 000006000000°

LAFAYETTE Radio Electronics
P. 0. Box 10, Dept 35080
Syosset, L. I.,, New York 11791

® 00 0000 0OOOCOSOODOOOOIOSEOOEOOOEOPOSOOPOSDS

for our FREE 1971 Catalog 710 available in late summer. ®

CIRCLE NO. 20 ON READER SERVICE PAGE

how to use

 BARGAIN
TRANSISTORS

morked tronsistors.

sistors.

send only $3 to:

9 Danbury Road, Wilton, Conn, 06897

New book shows simple ways to test and
identify thousands of cheap, surplus tran.
sistors now widely ovailoble. Includes
plans for an amazing, inexpensive tester
thot reveals the inside of unknown, une

Also describes over 100 projects you
con build with borgain tronsistors; re-
ceivers, tronsmitters, omplifiers and con-
trol godgets. Build them on o hondy
“breadboord™ fully described. Plus a
voluable roting section on 3000 tran-

No risk! Sofisfaction guaranteed or
money back, For your postpaid copy,

Capstone Electronics Corp.

Powerful electronic detector
finds buried gold, silver,
coins, etc. 5 new models
Write for free catalog.

GET

wo ELECTRONICS

VLI, training leads to success as techuiclans, field engi-
neers, spccialists in communications. guided missiles, com-
puters, radar, automation. Basic & advanccd courses. Elec-
tronic Enzlneerlnf Technology and Electronic Technology
curricula both available. Assoclate desree in 29 months. B.S.

X, 8 +  Febrnary.
Dorms. campus. High school graduate or cquivalent, Catalog.

VALPARAISO TECHNICAL INSTITUTE

DEPARTMENT PE, VALPARAISO, INDIANA 46383

LIBRARY

(Continued from page 16)

However, as an idea book, the text of this
book has some merit for the all-band ham
(160 through 10 meters).

Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, IN 46268, 73 Di-
poles: soft cover; 160 pages; $4.50. SWL An-
tennas: soft cover; 128 pages; $2.95.

INFORMATION TRANSMISSION,
MODULATION, AND NOISE, Second Edition
by Mischa Schwartz

A comparison with the first edition of this
book will show that, except for the first two
chapters, the book has undergone extensive
revisions. Although the first edition contained
much material on digital systems and the
statistical analysis of communications sys-
tems, there is much more emphasis placed
on both of these modern trends in the new
edition. The book, a text for working and
student engineers, is in two parts. Chapters
14 constitute a comprehensive introduction
to modern communications systems and mod-
ulation theory. Chapters 5-8 are a self-con-
tained introduction to modern statistical
communication theory.

Published by McGraw-Hill Book Co., $30 West
42 St.,, New York, NY 10036. Hard cover. 672
pages. $14.50.

SOLID-STATE CIRCUIT DESIGN & OPERATION
by Stanton Rust Prentiss

Here is a unique and informative guide to
semiconductor circuit analysis and design
that should prove of value to technicians
and engineers. From diodes to integrated
circuits, from FET's and MOSFET’s to oper-
ational amplifiers, coverage is evidently com-
plete, backed up by numerous illustrations.
Chapter headings include: Semiconductor
Devices & How They Work; Semiconductor
Biasing Techniques; AC Circuits & Ampli-
flers; Pulse & Switching Techniques; Logic
& Digital IC’s; Operational Amplifiers; and
Arithmetic of Electronics.

Published by TAB Books, Blue Ridge Summit,
PA 17214. Hard cover. 288 pages. $9.95.

COMPUTERS AND ARTIFICIAL INTELLIGENCE
by Robert G. Middleton

This is a useful introduction to the computer,
not as a technology, but as a means of com-
munication. The chapter titles are: Introduc-
tion to Computers; Digital Computer Princi-
ples; Information Theory and Cybernetics;
Fundamentals of Deductive Logic; Funda-
mentals of Inductive Logic; and The Case
For Artificial Intelligence.

Published by Howard W. Sams & Co., Inc,
West 62 St., Indianapolis, IN 46268. Soft cover.
126 pages. $8.95.

POPULAR ELECTRONICS




ELECTRONICS MARKET PLACE

COMMERCIAL RATE: For firms or individuals offering commercial
products or services. $1.15 per word (including name and address).
Minimum order $11.50. Payment must accompany copy except when
ads are placed by accredited advertising agencies. Frequency dis-
count: 5% for 6 months; 109% for 12 months paid in advance.
READER RATE: For individuals with a personal item to buy or sell.
70c per word (including name and address). No Minimum! Payment
must accompany copy.

GENERAL INFORMATION: First word in all ads set in bold caps at no
extra charge. All copy subject to publisher's approval. Closing Date:
1st of the 2nd month preceding cover date (for example, March
issue closes January lst). Send order and remittance to: Hal Cymes,
l;ggllJGLAR ELECTRONICS, One Park Avenue, New York, New York

FOR SALE

FREE! Giant bargain catalog on transistors, diodes, rectifiers, SCR’s,
zeners, parts. Poly Paks, P.0. Box 942, Lynnfield, Mass. 09140.
GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes, Ra-
dios, Parts, Picture Catalog 25¢. Meshna, Nahant, Mass. 01908.
ROCKETS: ideal for miniature transmitter tests. New illustrated
catalog. 25¢. Single and multistage kits, cones, engines, launchers,
trackers, rocket aerial cameras, technical information. Fast service.
Estes Industries, Dept. 18, Penrose, Colorado 81240.

LOWEST Prices Electronic Parts. Confidential Catalog Free. KNAPP,
3174 8th Ave. S.W., Largo, Fia. 33540.

EUROPEAN and Japanese bargains catalogs. $1 each. Dee, 10639E
Riverside, North Hollywood, Calif. 91602.

WE SELL CONSTRUCTION PLANS. TELEPHONE: Answering Machine,
Speakerphone, Carphone, Ph ision, Legal C , Auto Dialer,
Central Dial System. TELEVISION: $35.00 Color Converter, Tape Re-
corder, 3DTV. $25.00 Camera. DETECTIVE: Infinity Tramsmitter, Tail
Transmitter, Police Radar Detector. HOBBYIST: Electron Microscope,
96 Hour Tape Music System, Ultrasonic Dishwasher, Radar-Oven,
Electronic Tranquilizer. Plans $4.95 each. COURSES: Telephone
Engineering $39.50, Detective Electronics $22.50, Anti-Detective
Electronics $27.50. NEW SUPER HOBBY CATALOG AIRMAILED
$1.00. Don Britton Enterprises, 7906 Santa Monica Bivd., Holly-
wood, Calif. 90046.

WEBBER LAB’s. Police & Fire Converters. Catalog 25¢. 72 Cottage
Street, Lynn, Mass, 01905,

INVESTIGATORS, LATEST ELECTRONICS AIDS. FREE LITERATURE.
CLIFTON, 11500-L NW 7th AVE., MIAMI, FLORIDA 33168.

LINEAR AMPLIFIERS: '‘Hawk—25 watts output—$59.95; ''Hornet’’
—50 watts—$98.50; ‘‘Raider’'—100 watts—$139.95; ‘‘Maverick-
250°''—250 watts—$244.95; AM/SSB. ‘‘Scorpion’’ 50 watt 12 volt
mobile—$99.95; ‘‘Bandit 11’* 100 watt mobile—$169.95. 20.35
megacycles. (lllegal Class D 11 Meters.) Dealer inquiries invited. D
& A Manufacturing Co., 1217 Avenue C, Scottsbluff, Nebraska 69361.

SENCORE, B&K TEST EQUIPMENT UNBELIEVABLE PRICES. FREE
CATALOG AND PRICE SHEET. FORDHAM RADIO, 265 EAST 149TH
STREET, BRONX, N.Y. 10451.

AMATEUR SCIENTISTS, Electronics Hobbyists, Experimenters, Stu-
dents . . . Construction Plans—all complete, including drawings,
schematics, parts lists with prices and sources . . . Laser-Build
your own coherent-light optical laser. Operates in puised mode,
visible light range—$6.00 . , . Radar—Build your own ultrasonic
doppler radar. Detect motion of meople, automobiles, even falling
rain drops. Transistorized, uses standard small 9-volt battery—
$4.00 . . . Long-Range "'Sound Telescope’'—This amazing device
can enable you to hear conversations, birds and animals, other
sounds hundreds of feet away. Very directional. Transistorized. Uses
9V battery—$3.00 . . . Or send 2%¢ coin (no stamps) for complete
catalog. Other items include Psychedelic strobes, light shows,
robots . . . 38 different projects. Technical Writers Group, Box
5994, State Coliege Station, Raleigh, N.C. 27607.

MECHANICAL, ELECTRONIC devices catalog 10¢. Greatest Values—
Lowest Prices. Fertik’s, 5249 ''D’’, Philadelphia, Pa. 19120,

CLEARANCE SALE rectifiers, transistors, 1000's other items. Catalog
15¢. General Sales Company, 254 Main, Clute, Texas 77531.
DIAGRAMS——Radios $1.50, Television $3.00. Give make and mod-
el. Diagram Service, Box 1151PE, Manchester, Conn, 06042,
SEMICONDUCTORS and parts catalbgue free over 100 pages. J. & J.
Electronics, Box 1437, Winnipeg, Manitoba, Canada. U.S, Trade
directed.

MUSIC LOVERS, CONTINUQUS, UNINTERRUPTED BACKGROUND
MUSIC FROM YOUR FM RADIO, USING NEW INEXPENSIVE ADAPT-
OR. FREE LITERATURE. ELECTRONICS, 11500-Z NW 7th AVE.,
MIAMI, FLORIDA 33168.

SPACE-AGE TV CAMERA KIT! Tervific for Experimenters, Industry,
Education. Solid-state, Only $116.95! Starter kits: $18.95 up.
Plans 25¢ up. Catalog FREE. Phone: 402-987-3771. Write: ATV
RESEARCH, 1301 Broadway, Dakota City, Nebr. 68731.

CONVERT any television to sensitive, big-screen oscilloscope. Only
miner changes required. No electronic experience necessary. llus-
trated plans, $2.00. Refco-A33, Box 10563, Houston, Texas 77018.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. Large cata-
log $1.00 deposit. BIGELOW ELECTRONICS, Bluffton, Ohio 45817.

RADIO—T.V. Tubes—33¢ each. Send for free catalog. Cornell, 4213
University, San Diego, Calif. 92105.

ULTRA-SENSITIVE AND POWERFUL METAL DETECTORS-—join the
many who are finding buried coins, minerals, relics and artifacts.
Don't buy till you see our FREE catalog of new models. Write Jetco,
Box 132-PE, Huntsville, Texas 77340..

LASER parts catalog 60¢. Moynihan, 107 North Brighton, Atlantic
City, New Jersey 08401.

PSYCHEDELIC catalog. Posters, lighting, etc. Send 50¢ for handling
to Hole In The Wall, 6055PE Lankershim, North Hollywood, Calif.
91606.

THE ART OF DE-BUGGING—$5.95. TRON-X PUBLICATIONS, P.O.
BOX 38155, HOLLYWOOD, CALIFORNIA 90038.

CONSTRUCTION PLANS: LASER . . . $2.00. Listening Devices—
two F.M. Mike Transmitters . . . $1.00. Tail Transmitter . . . $1.00.
Sound Telescope . . . $2.00. Infinity Transmitter . . . $2.C0.
Equipment and kits available, Howard, 20174 Ward, Detroit, Mich-
1gan 48235,

COMPONENTS? Kits? Hardware? Free catalog! Truvue Paks, Box 275,
Chelsea, Mass. 02150.

ELECTRONIC ignition, various types. Free literature. Anderson En-
gineering, Epsom, N.H. 03239.

August, 1970

BURGLAR ALARM SYSTEMS and accessories. Controls, bells, sirens,
hardware, etc. OMNI-GUARD radar intruder detection system, kit
form or assembled. Write for free catalog. Microtech Associates,
Inc., Box 10147, St. Petersburg, Florida 33733.

PRINTED CIRCUITS. Magazine projects and experimental, Free
listing. Vico, Box 1590, Los Angeies, Calif. 90053.

ELENCO LR.6 Bi-Lateral linear amplifier 150 watts output, variable
receive boost, $149.95. (lllegal fer Class D CB use.) Elenco, Dept.
A, Wabash, Ind. 46992,

MC790P $2.00. MC724P, MC789F $1.05. Write for catalog. Hal De-
vices, Box 365Z, Urbana, lllinois 61801.

ELECTRONIC COMPONENTS—-Distributor prices, Free catalog. Box
2581, EI Cajon, California 92021.

C.B. SALE CATALOG. Send today. Hirsch's, 219 Catifornia Drive,
Williamsville, New York 14221.

STROBES, color organs, the incredible Strobit. New! Heavy-Duty
CD ignition. Electric candles for flameless candle-light. Remote
(wireless) switch for anti-prowler system. Touch switch for space-age
lamps, lights. Assembled and Kits. Send 25¢, specify interest. Tele-
tronics, Box 1266 A, South Lake Tahoe, California 95705.
POLICE-FIRE RADIO DISPATCHER CALLBOOKS! EXCLUSIVE, OF-
FIiCIAL LISTINGS: CALLSIGNS, FREQUENCIES! LATEST REVISIONS,
NATIONWIDE, CATALOG, SEND STAMP. COMMUNICATIONS, BOX
56-PE, COMMACK, N.Y. 11725.
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CCTV equipment. Will sell demonstration Models at factory cost. RADIO control any device with SIMPLE transistor circuit. Complete
Complete Panasonic line. Also background music systems. Melody plans $2.00. Creative Electronics, Box 4943A, Austin, Texas 78751.

Masters, 235 N. Main, Danielsan, Conn. 06239. FREE Catalog. Electronic modules, kits, booklets. COMP-U-KIT Logic

INFRARED light beam voice communicator: Unique, solid state, opto-  Lab. Pulse generators. Digital-to-analog converter. Voltage com-
electronic, portable system provides private, clear, audio transmis-  parator. Scientific Measurements, €122, 9701 Kenton, Skokie Iili-
sion up to one mile. No license required. Brochure, 30¢. Compre- nois 60076.

hensive construction information, $6.00. Lundart, University Station " " -
4008-E, Tucson, Arizona 85717. Y COMPUTER-LOGIC-LAB for $39 postpaid. Ten circuits including

clock, displays, TTL 1C’s; 20 patchcords; outstanding Logic book.
CRYSTALS FOR POLICE AND FIRE F.M. MONITOR RECEIVERS. One  Frec ' jiterature. Scientific Measurements, C123, 9701 Kenton,

week to 10 days for monitor crystals for the following popular moni- Skokie, Illinois 60076.
tor receivers: Courier, Electra, Lafayette, Regency, Sonar, Fanon, — -
Realistic, Kriss, and Unimetrics. Crystals available for all bands, BARGAIN Sheets listing relays, steppers, & other electronics parts
low, high, UHF. Include make and model number of receiver, and  for experimenters. Send name, address, and 10¢ to Gust & Com.
frequency you wish to receive. $5.00 each. Check or money order. pany, Box 24081, Edina, Minnesota 55424.

Sorry—no C.0.D.’s. ROLIN DISTRIBUTORS, P.0. Box 436, Dunellen,  PRINTED CIRCUITS for projects, Popular Electronics or others.
New Jersey 08812, Send page or black-white drawing of circuit pattern, 25¢ square
TRANSISTOR Circuit Design. 25 page article. Anyone can design inch. Min. order $1.75. Send remittance: General Printed Circuits,
successful circuits. $1.00 to: Solid State Tekneex; 2208 N. 4th  Box 4013, Downey, California 90241.

Street; St. Charles, Mo. 63301. CIRCUIT BOARDS: Complete Job Shop Operation. Jetca, Inc., Box
BURGLAR and FIRE ALARM SYSTEMS and supplies. INSTALLATION 418, Monon, Indiana 47959,

MANUAL and catalog $1.00. Refunded first order. Electronic Sentry TINY LIGHT h b Fi i
Systems, P.0. Box 8023A, Sacramento, California 95818. o e e 5o, ey (o S [0 (s e

DIGITAL linear IC’s. Largest selection, lowest prices in U.S. Coun- STROBES, Xenon, save over 50%. $14.95 assembled! Guaranteed.
ters and readout kits. Free application notes. Send 24¢ stamps for Plans, $1.00. Box 233P, Mablevale, AR 72103,

giant catalog. Environmental, 220 South, West Lafayette, Ind.
47906. SENSING UNIT for construction of electronic AC Microammeter.

Sine, distorted, etc. $14.95 with instructions. Chronograph Spe-
SLOW FLASHING TURNLIGHTS ARE DANGEROUS. WINKER-KIT cialists, PO Box 132, Stanton, CA 90680.

DOUBLES FLASHING RATE. $3.00 FOR ALL CARS. GUARANTEED.
ACE, 11500 N.W. 7TH AVENUE, MIAMI, FLORIDA 33168.

PRINTED CIRCUITS WITHOUT THE MESS!!! Design your own Cir-

PLANS AND KITS

cuits on circuit cards that are ble. Kit includes Pre-Punched ]
card 4.5" x 6.5" with 35 etched contacts, matching panel mount SURVEILLANCE DEVICES IN KIT FORM: Telephone Transmitter, FM
receptacle, and 50 push-in terminals for component mounting. Com- Spy Transmitter, Telephone-Recorder Actuator, Tail Transmitter,

lete Kit $12.95, extra cards $6.50 each, Card Holders $5.50 each, =~ Bug Detector. Complete Kits Send $15.00 each. ELECTRONIC
lgackage o$f 50 terminals 32.20 each. Cash, check, mf)ney order. SECURITY SYSTEMS, 1101 West Rosecrans Avenue, Gardena, Cali-

Ky. Residents Add 5% Tax. Federated Electronics, Inc., 3004  fornia 90247.

Preston Highway, Louisville, Kentucky 40217. OSCILLOSCOPE IMPROVEMENT KITS. High speed Triggersweep
MAGNETS, Alnico V, most powerful, L-shaped, 214 "x2"x%", $3.00 eliminates sync problems. Dual-trace FET switch displays two wave-
pair postpaid. Lillian’s, Box 17165PE, Chicago, Hlinois 60617. forms together. SOLID-STATE SERVICES, P.0. Box 901, Cupertino,

TV TUNER REPAIRS—Complete Course Details, 12 Repair Tricks,  C2/iornia 95014.
Many Plans, Two Lessons, all for $1. Refundable. Frank Bocek, ROCKET Plans Proven, Catalog 10¢. Rockets, P.0O. Box 7274, Long

Box 833, Redding, California 96001. Beach, California 90807.
ammEms [ L] NSNS IS NI NSNS EEENGN N NG ENENEEORNE naEma
CLASSIFIED ADVERTISING ORDER FORM
Please refer to heading on first page of this section for complete data concerning terms, frequency discounts,
closing dates, etc.
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35
@ 70¢ (Reader Rate) - Q
w°“’53 @ $1.15 (Commercial Rate)
Insert_________time(s) Total Enclosed S
NAME
ADDRESS.
CITY. STATE_ ZIP.
Signature.
WORD COUNT: Include name and address, Name of city (Des Moines) or of state (New York) counts as one word each. Zip Code
numbers not counted. (Publisher reserves right to omit Zip Code if space does not permit.) Couni each abbreviation, initial, single
figure or group of figures or letters as a word. Symbols such as 35mm, COD, PO, AC, etc., count as one word, Hyphenated words
count as two words. PE-870
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CIRCUITS for 32 electronic projects, R.F., audio and gadgetry com-
plete plans $1.00. P.M. Electronics, Inc., Box 46204, Seattle,
Wash. 98146. Dealer inquiries invited.

THOUSANDS and thousands of types of electronic parts, tubes,
transistors, instruments, etc, Send for Free Catalog. Arcturus Elec-
tronics Corp., MPE, 502-22nd St., Union City, N.J. 07087.

B&W TELEVISION CONVERTED TO COLOR. Patented System. Do it
yourself kit. Free brochure. Bele Electronics Corp. 111 N.E. Second
Avenue, Miami, Florida 33132.

‘*CRYSTAL Experimenter's Handbook''—50¢. ‘20 Distance Crystal
Plans Handbook’'—50¢. Catalog. Laboratories, 2612-L Butano, Sac-
ramento, California 95821.

CONSTRUCT A windshield wiper timing circuit. Adjustable delay be-
lween sweeps. Plans $2.00. G. Baiel, Box 1218, Burnsville, Minne-
sota 55378.

RADIO & T.V. Tubes—33¢ each. Send for free list. Cornell, 4213
University, San Diego, Calif, 92105%.

TUBES——Lowest prices. Foreign-American. Obsolete, receiving,
special purpose, transmitting tubes. Send for tube, parts catalog.
United Radio Company, 56-P Ferry St., Newark, N.J. 07105,

TAPE AND RECORDERS

BEFORE Renting Stereo Tapes try as. Postpaid both ways—no deposit

BUILD: Transformers, inductors yourself. Save. Plans—Kits. Free
estimates. Magnetic Circuits, 386 Deborah Ct., Upland, California
91786.

FIBRE OP-KITS, using the '*magical optical fibers'’ that transmit
light energy. FREE CATALOG. Scientific Devices, 211E Albion,
Wakefield, Mass. 01880.

BUILD amazing new device. Automatically indicates when oil in your
auto’s crankcase becomes 1 quart low. Inexpensive, easy to build.
12 volt neg. gnd. Plans $3.00. J. R. Boykin, 40 Doncaster, Rome,
Georgia 30161.

diate delivery. QuaIlty—DependablIlty—Servme—Sausfactlon
—prevail here. If you've been dissatisfied in the past, your initial
order will prove this is nc idle boast. Free Catalog. Gold Coast Tape
Library, Box 2262, Palm Village Sfation, Hialeah, Fla. 33012.
RENT 4-Track open reel tapes—all major labels—3,000 different—
free brochure. Stereo-Patti, 55 St. James Drive, Santa Rosa, Ca.
95401.
AMAZING DISCOUNTS on famous brand high fidelity stereo com-
ponents. No small wonder that we have set new sales records each
year since 1959. Write. Arkay Electronics, 1028-03 Commonwealth,
Boston, Mass. 02215.

INTEGRATED CIRCUIT KITS: COMPUTER, OPTOELECTRONICS, AU-
D10. Catalog free. KAYE ENGINEERING, Box 3932-A, Long Beach,
California 90803.

COLOR ORGAN KITS $3.25 to $7.50. Power Supplies $2.75. Cata-
log. Murphy, 204 Roslyn Ave., Carle Place, N.Y. 11514,

FET PREAMP KIT with P.C. board, volume, treble, bass. $4.50.
Mark Anglin, 1336 Louisiana, Akron, Ohio 44314.

METAL DETECTOR Plans, beat frequency type—$3.25. New, opera-
tional amplifier discriminator type—$6.00. Magneto-Hydro-Dynamics,
Box 114, Plaza Station, Merrick, New York 11566.

HIGH FIDELITY

FREE! Send for money saving stereo catalog # P8E, lowest quo-
tations on your individual component, tape recorder, or system re-
quirements, Electronic Values, inc., 200 W. 20th St., New York,
N.Y. 10011.

LOW, Low quotes: all components and recorders, HiFi, Roslyn,
Penna. 19001.

HI-FI components, Tape Recorders, at guaranteed ‘‘We Will Not Be
Undersold’’ prices. 15-day money-back guarantee. Two-year war-
ranty. No Catalog. Quotations Free. Hi-Fidelity Center, 239 (P) East
149th Street, New York 10451.

TAPE RECORDERS, Hi-Fi, components, Sleep Learning Equipment,
tapes. Unusual Values. Free Catalog. Dressner, 1523R, Jericho
Turnpike, New Hyde Park, N.Y. 11040.

DIAMOND NEEDLES AND STEREQO CARTRIDGES at low, low prices
for Shure, Pickering, Stanton, Empire, Grado and ADC. Send for
free catalog and price sheet. We will be happy to quote on any
cartridge—Magnetic, Ceramic or Crystal. All merchandise brand
new and shipped PREPAID. LYLE CARTRIDGES, Dept. P, 265 East
149 Street, Bronx, New York 10451,

WANTED

CASH PAID! Unused tubes, electronic equipment. Barcy, 512 Broad-
way, NYC 10012.

QUICKSILVER, Platinum, Silver, Gold, Ores Analyzed. Free Circular,
Mercury Terminal, Norwood, Mass. 02062.

TUBES

TUBES ‘‘Oldies’’, latest. Lists free. Steinmetz, 7519 Maplewood,
Hammond, Indiana 46324,

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All Brands—
Biggest Discounts. Technicians, Hobbyists, Experimenter:

STEREQ TAPES, save 20,309 and more, postpaid anywhere U.S,A.
We discount batteries, recorders, tape/cassettes, 80-page catalog
25¢. SAXITONE TAPES, 1776 Columbia Road, N.W., Washington,
D.C. 20009.

OLD radio programs on tape. 6 hours for $8.00. Catalog 50¢. Don
Maris, 1926 Cherokee, Norman, Okla. 73069.

CASSETTES, Pre-recorded Spoken word—over 100 titles—educa-
tional, including language. Cassette and 8-track Blanks plus many
accessories. Send 10¢ in stamps or coin for latest literature. Cas-
settes Unlimited, P.0. Bax 13119P, Pittsburgh, Pennsylvania 15243,

REPAIRS AND SERVICES

TV Tuners rebuilt and aligned per manufacturers specification.
Onty $9.50. Any make UHF or YHF Ninety day written guarantee.
Ship complete with tubes or write for free mailing kit and dealer bro-
chure. JW Electronics, Box 51C, Bloomington, ¢ndiana 47401.
TELEVISION tuners, any make VHF or UHF, cleaned, repaired and
realigned per manufacturer’'s specifications, $9.50. One year guaran-
tee. Quality Tuner Repaic, 526 West Busby Street, Lebanon, Indiana
46052,

PERSONALS

MAKE FRIENDS WORLDWIDE through international correspondence.
{1lustrated brochure free. Hermes, Berlin 11, Germany.

INVESTIGATORS, LATEST ELECTRONIC AIDS. FREE LITERATURE.
CLIFTON, 11500-K NW 7th AVE., MIAMI, FLORIDA 33168.

OTHER Countries-Exchange tapes. Box 7062, Kansas City, Missouri
64113.

BUSINESS OPPORTUNITIES

PIANO TUNING learned quickly at home. Tremendous field! Musical
knowledge unnecessary. Gl Approved. Free information. Empire
School, Box 327, Miami, Florida 33145.

ELECTROPLATING Equipment and supplies. All types for home work-
shops and industrial. Send $2.00 (refundable) for equipment guide
formulas, operating data, catalog. HBS Equipment Division 90, 3543
East 16th, Los Angeles, €alifornia 90023.

1 MADE $40,000.00 Year by Mailorder! Helped others make money!
Start with $10.00—Free Proof. Torrey, Box 318-N, Ypsilanti, Michi-
gan 48197.

FREE BOOK ‘'999 Successfu! Little Known Businesses'’' Work home,
Plymouth 445.H, Brooklyn, N.Y. 11216.

$200.00 DAILY In Your Mailbox! Your opportunity to do what mail-
order experts do, Free details. Associates, Box 136-J, Holland,
Michigan 49423.

FREE Giant Catalog and SAVE! ZALYTRON, 469 Jericho Turn;nke,
Mineola, N.Y. 11501.

MAKE BIG MONEY raising chinchillas, rabbits, guinea pigs for us.
Catalog—25¢. Keeney Brothers, New Freedom, Pa. 17349.

TUBE Headquarters of World! Send 10c for Catalog (tubes, elec-
tronic equipment) Barry, 512 Broadway, N.Y.C. 10012,

August, 1970

FREE CATALOGS. Repair air conditioning, refrigeration. Tools, sup-
plies, full instructions. Doolin, 2016 Canton, Dallas, Texas 75201.
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BIG EARNINGS selling Hertel Bibles, New 3-dimension cover, finest
reference edition sells fast. Demonstrator finished. Big commis-
sions. International Book, Dept. PE, Box 118, Wichita, Kansas
67201.

279 fast, easy ways to make money! Free! Rush name, address, zip.
Perry, 13263P Ventura Blvd., Studio City, Cal. 91604.

BECOME CITIZEN BAND DEALER. Write RJS Communications,
Brockton, Massachusetts 02403.

MAKE extra $25 to $75 spare time! Take orders for double air
cushion Bronson Shoes. Men’s, women's line for dress, work, play.
Highest commissions. Shoes for yourself. Outfit FREE. Bronson,
Dept. 298, Minneapolis, Minnesota 55408,

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Marketing Ser-
vice, 2420-P 77th, Oakland, Calif. 94605.

FREE '’Directory of 500 Corporations Seeking New Products.’’ For
information regarding devel t, sale, li ing of your p ted
unpatented invention. Write: Raymond Lee Organization, 230-GR
Park Avenue, New York City 10017.

INVENTORS: Protect your ideas! Free ''Recommended Procedure'’.
Washington Inventors Service, 422T Washington Building, Wash-
ington, D.C. 20005.

PATENT SEARCHES, including copies of related United States Pat-
ents. Inventors, attorneys, manufacturers use our *‘'World-Wide'’
Airmail service Free: ‘’Invention Record’’ form and ‘’Information
Every Inventor Needs’’, Hayward Company, 1029HR Vermont, Wash-
ington, D.C. 20005.

PATENT Searches including Maximum speed, full airmail report and
closest patent copies, $6.00. Quality searches expertly administered.
Complete secrecy guaranteed. Free Invention Protection forms and
‘‘Patent Information,’’ Write Dept. 9, Washington Patent Office
Search Bureaw, 711 14th Street, N.W., Washington, D.C. 20005.

FREE PAMPHLET: ‘‘Tips on Safeguarding Your Invention.’’ Write:

United States | tors Service Ci y, 501-H Thirteenth Street
N.W., Washington, D.C. 20004.

REAL ESTATE

FREE . . . 224-page SUMMER CATALOG! Describes and pictures
hundreds of farms, ranches, town and country homes, businesses
coast to coast! Specify type property and location preferred. Zip
Code, please. UNITED FARM AGENCY, 612-EP West 47th St., Kan-
sas City, Mo. 64112.

MAGAZINES

BACK DATE MAGAZINES! Send needs. Midtown, Box 917-PE, May-
wood, N.J. 07607.

HYPNOTISM

FREE Hypnotism, Self-Hypnosis, Sleep Learning Catalog! Drawer
H400, Ruidoso, New Mexico 88345.

“MALE-FEMALE HYPNOTISM’* EXPOSED, EXPLAINED! ‘‘SECRET
METHOD’’—THEY NEVER KNOW! $2, RUSHED, GUARANTEED! ISA-
BELLA HALL, SILVER SPRINGS, FLORIDA 32688.

HYPNOTIZE PERFECT STRANGERS—EITHER SEX—SUCCESSFULLY!
Secret Methods—they never know! Hustrated Course and 10 inch
Hypnodisk $2.00. RESULTS ABSOLUTELY GUARANTEED! Dr. H.
Arthur Fowler, Box 4399, Woodbury, New Jersey 08096.

MAGNETS

MAGNETISM (100) page script newly di ed
($3.00). Jesse Costa, Box 26, Waquoit, Mass. 02536.

tic pri

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains Request Free Giant Catalog ‘’CJ’'—148 pages—
Astronomical Tel Micr pes, Lenses, Bi lars, Kits,
Parts. War surplus bargams Edmund Scientific Co., 300 Edscorp
Bldg., Barrington, New Jersey 08007.

INVENTORS! Don’t sell your invention, patented or ted, unti}
you receive our offer. Eagle Development Company, Dept. P, 79, Wall
Street, N.Y., N.Y. 10005.

GOVERNMENT SURPLUS

JEEPS Typically From $53.90 . . . Trucks From $78.40 . .
Typewriters, Airplanes, Multlmeters, Oscill Tr

0 Bolu

RECORDS

POPULAR organ albums factory direct. Concert Recording, Lynwood,
Calif. 90262.

OLDIES—45RPM original hits. Over 4000 available. Catalog 50¢.
C & S Record Sales, Box 197, Wampsville, N.Y. 13163.

Electronics Equipment. Wide Variety, Condition. 100,000 Bid Bar-
gains Direct From Government Nationwide Complete Sales Direc.
tory and Surplus Catalog $1.00. (Deductible First $10.00 Order).
Surplus Service, Box 820-J, Holiand, Michigan 49423.

SPECIAL interest records available, produced by the editors of the
world’s leading special interest magazines. Send for free catalog.
Record Catalog-PE, Ziff-Davis Publishing Company, One Park Ave-
nue, New York, N.Y. 10016,

GOVERNMENT Surplus How and Where to Buy in Your Area. Send
$1.00 to: Surplus Information PE, Headquarters Building, Wash-
ington, D.C. 20036.

BOOKS

FREE catalog aviation/electronic/space books. Aero Publishers,
329PE Aviation Road, Fallbrook, California 92028.

"UNUSUAL’* Books! Catalog Free! international,
Atlanta, Georgia 30309.

Box 7798 (PE),

EMPLOYMENT INFORMATION

FOREIGN and USA job opportunities available now. Construction,
all trades. Earnings to $3,000.00 monthly. Paid overtime, trave!
bonuses. Write: Universal Employment, Woodbridge, Conn. 06525.
EXCITING OVERSEAS JOBS. Directory $1.00. Research Associates,
Box 942-E, Belmont, California 94002,

INSTRUCTION

FREE book prophet Elijah coming before Christ. Wonderful bsble
evidence. Megiddo Mission, Dept. 64, 481 Thurston Rd., h

LEARN ELECTRONIC ORGAN SERVICING at home all makes including

N.Y. 14619. )
BOOKS for every interest!
Kingston, Rhode Island 02892.

PSYCHEDELIC LIGHTING MANUAL! Make light-machines, strobes,
organs, Kaleidoscopes, etc. Send $2.00, Lightrays, 713D Pine,
Philadelphia, Pa. 19106.

INFORMATION. Amazing Book. Swimsuits, jewelry. Write: LYN, Box
1573, Waco, Texas 76710.

Free details. Reed Company, West

STAMPS

231 WORLDWIDE Stamps 10¢! Approvals.
Redlands, California 92373.

Holland, 1227F 6th,
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tr tor. Experi tal kit—trouble-shooting. Accredited NHSC,
Free Booklet. NILES BRYANT SCHOOL, 3631 Stockton, Dept. A,
Sacramento, Calif. 95820.

FCC First Class License in six weeks—approved for Veterans Training.
Write Elkins Institute, 2603B Inwood Road, Dallas, Texas 75235. -

R.E.l.'s famous (5) week course for the First Class Radio Telephone
License is the shortest, most effective course in the nation, Over
989% of R.E.l. graduates pass F.C.C. exams for 1st class license.
Total tuition $395.00. Job placement free. Write for brochure. Ra-
dio Engineering Incorporated Schools, 1336 Main Street, Sarasota,
Florida 33577—or 3123 Gillham Road, Kansas City, Missouri 64109
—or 809 Caroline Street, Fredericksburg, Virginia 22401—or 625
E. Colorado Street, Glendale, California 91205.

LEARN WHILE ASLEEP, Hypnotize! Strange catalog free. Auto-
suggestion, Box 24.2ZD, Olympia, Washington 98501.
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DEGREE in Electronics Engineering earned mostly by correspon-
dence. Free brochure. Dept. G-9, Grantham School of Engineering,
1505 N. Western Ave., Hollywood, California 90027.

PLAY ORGAN OR GUITAR EASILY! AMAZING METHOD! FREE IN-
FORMATION. KEGLEY, 1016-PE KELLY, JOLIET, ILLINOIS 60435.

" HIGHLY effective home study courses in Electronics Engineering

Technology and Electronics Engineering Mathematics, Earn your
Degree. Write for Free Descriptive Literature. Cook’s Institute of
Electronics Engineering, (Dept. 15), P.0. Box 10634, Jackson,
Miss. 39209. (Established 1945).

F.C.C. FIRST CLASS LICENSE in three to four weeks. Write American
Institute of Radio, 2622 Oid Lebanon Road, Nashville, Tennessee
37214 or 3986 Beach Boulevard, Box 16652, Jacksonville, Florida.

TAPE recorded lessons for FCC RADIOTELEGRAPH LICENSE require-
ment for SHIP RADIO OFFICER positions or FIRST CLASS RADIO-
TELEPHONE LICENSE. Our nineteenth year teaching FCC license
courses, Radio License Training, 1060D Duncan, Manhattan Beach,
Calif. 90266.

CODE Quick. Complete beginners course to 15 WPM on convenient
cassette tapes. Guaranteed results. $10.00. AUDIOFONICS, Box
5044, Raleigh, North Carolina 27607.

EARN College degree at home. Many subjects. FLORIDA STATE
CHRISTIAN COLLEGE, Post Office Box 1674, Fort Lauderdale,
Florida 33309.

AMATEUR RADIO. Correspondence Sight-and-Sound no-textbook
courses for GENERAL, ADVANCED and EXTRA CLASS ticenses, com-
plete Code and Theory. These are NOT memory courses. AMATEUR
RADIO LICENSE SCHOOL, 12217 Santa Monica Bivd., Los Angeles,
California 90025.

MEMORIZE: *‘1970 TESTS—ANSWERS'® for FCC FIRST AND SEC.
OND CLASS LICENSE. Plus ‘‘Self-Study Ability Test.’”' PROVEN.
$5.00. Command, Box 26348-P, San Francisco 94126.

SPORTS ACTION FILMS

START A new HOBBY—Collect Films. Send 25¢ for latest listing
from Sporttite. SPORTLITE FILMS, Dept. PE, Box 500, Speedway,

peluxe POPULAR ELECTRONICS

MAGAZINE CASES
DESIGNED TO HOLD A FULL YEAR'S COPIES

These decorative cases are jus: what ydu've been looking fory
to k=ep your copies of Pomular Electronics Magazine in"
wasy-to-find order.

Constructd of reinforced fibreboard and
eovered i rich leatherette, these durable
eases guard against soiling and tearing

of your magazines while lending them-
=elves hendsomely to the decor of any
oom. The magazine cases are availabla
with embossed gold lettering in either
all olack or attractive maroon back

with black sides.

$8.50 ea., 3 for $10, 6 for $19
FULLY GUARANTEED!

1 Park Ave., N.Y., N.Y. 10015
Please send me. Popular Electronics Magazine
Files as checked below:
[ Al black, gold embossed
l {JJ Maroon back, gold embossed/black sides

i
|
J name |
]
|

l ADDRESS.
I CITY.

I STATE 21P. l
d is § at $3.50 per case,
I 3 for $10, 6 for $19 (Quantity prices apply for com-
bination orders of more than one title), Orders outside .
‘USA $4.50 ea., 3 for $13, 6 for $25.

Sl WE W (Payment must sccompahy order) 3B m BB '

tndiana 46224.

TREASURE FINDERS

GOLD, SILVER, RELICS! Located with powerful Detectron Metal De-
tectors Free information. Terms. Detectron, Dept. PE-8, Box 243,
San Gabriel, California 91778.

TREASURE FINDER locates buried gold, silver, coins, treasures.
5 powerful models. $19.95 up. Free catalog. Relco-A33, Box 10839,
Houston, Texas 77018.

FIND BURIED TREASURE! New book shows how, maps exact loca-
tions. Details Free. Kankowski, 6 Alan Okell Pi., Cranford, N.J.
07016.

FREE TREASURE GUIDE! Fact-filled collectors edition; send 50¢ for
postage. Also request free literature on ultrasensitive, professional
Fisher Detectors. FISHER RESEARCH, Dept. PE-8, Palo Alto, Cali-
fornia 94303.

RUBBER STAMPS

RUBBER ADDRESS STAMP $2.00. SIGNATURE $3.50. FREE CATA-
LOG. JACKSON'S BOX 443-G, FRANKLIN PARX, ILL. 60131.

MUSICAL INSTRUMENTS

37% DISCOUNT any name brand musical instrument. Free catalog.
l"meport Music, 127-N Sunrise Highway, Freeport, N.Y. 11520.

MISCELLANEOUS

WINEMAKERS: Free illustrated catalog of yeasts, equipment. Sem-
plex, Box 12276, Minneapolis, Minn. 55412,

JAPAN'S PUBLICATIONS GUIDE Business, pleasure, education.
$5.00. INTERCONTINENTAL, CPD 1717, Tokyo 100-91.

FOLDING adult Mini Bicycle. Unbelievab! t. Self-add d
envelope, please. Falle, Box 7151, Long Beach Calnorma 90807.

Avgust, 1970

! ing you two copies of PoPULAR ELECTRONICS each

—  ABOUT YOUR=—
SUBSCRIPTION

Your subscription to POPULAR ELECTRONICS is
maintained on one of the world's most modern,
efficient computer systems, and if you're like 99%
of our subscribers, youll never have any reason
to complain about your subscription service.

We have found that when complaints 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,
Middletown, 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 send-

month. Other examples of combinations of names
that would confuse the computer 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 exam-
ple, to the computer, 100 Second St. is not the
same as 100 2nd St.

So, please, when you write us about your sub-
scription, be sure to enclose the mailing label
from the cover of the magazine—or else copy yaur
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 service your
request much more quickly.

107




1000's OF UNUSUAL SCIENTIFIC BARGAINS «izcdecaiony.
J SPECIAL UNIQUE Ry g EC LicHTiG

CHROMATIC “MACHINE-GUN” STROBE

ed, Green, Blue & White light
barrage the cyeballs every 6 sec-
onds with this low-cost mechanical
strobe that ean run continuously
without fear of burning up. Devas.
tating effects over 500 ft. sq. area.
Created by rotating color wheel in
front of 100W, 120v reflector flood.
lamp (inel.}y— —clements seem to flash
on & off as colors fluctuate. Turns
store windows, posters, parties into
flashing,  pulsating  productions.
Convection cooled. Walnut cabinet.
Brass handle. Reg. housc current.
Stock No. 71,271AV . ,..... {9x10x614") . ...... $28.50 Ppd.

PSYCHEDELIC LIGHTING HANDBOOK
o mation packed pageal

informa
I-‘ull‘y explains latest in psychedellc

dcvelonmcntu Covers all facets of
psychedellc 1‘) ht-show roduction
including  strobes, black llghts,
projectors, crystals, organle slldes,
mirrors, color organs, larized
color, 1light hoxes. MuslcVision,
etc. Shows how to *‘psychedellze’’
arties, musical groups, shows or
0w to set up ‘‘clectric trips’’ for
rivate gn!herlnn 81p" Tx 11"
ooseleaf paper for 3 rlngs

Stock No. 9100AV ... ... iiiiieiianniananaenns .$3.00 Ppd.
LONG- WAVE BLACKI.IGH'I' FIXTURE

v = a8 1 Extremely versatile, comp-ctly de-
f- . signed, fol i wave (3200-4000 lnl-

stroms) bla luht (ultraviolet) fi
turc. Has amp
TRt Alter —eliminates  bormdd)

ace p
ndjustnble aluminum reflector.
Mount vert hurr or on corner,

! ; 107 L., 14" W., 14"
Stock No. 70,364AV . ... .. .....c.0 i 12.50 Ppd,

4 .S
Stock No. 60,124AV. REFLACEMENT BULB. .. .$4.50 Ppd.

NEW! STATlC ELECTRICITY GENERATOR

§ 55 Sturdy, tmproved Madel

! See a thrilling spark display as you
" set off 2 miniature boit of llghting.
Sturdily made—stands 14” high. Two
9" plastic discs rotate in opposite
dircetions. Metal collector brushes
plck up the statle eiectriclty. store
it In the Leyden jar type condenser
© untii discharged by the jumping
spark. 24 page illustrated booklet
lncluded

Slock No. TO0TO0AV i s a W F e B e oo b o i $19.50 Ppd.
3 CHANNEL COLOR ORGAN BARGAIN'
Create ety of un-

usual & beautiful ll;:mlng effects
with this low-cost top- qunllty
1500-Watt unit 500
channel}, Compare with otherx
selling for twice the price. Has
Ilot light, plus indlvidual Sensi-
avlt.v controls and channel indi.
cator lights. Can operate ten 150
W. ‘'spots’’ or 200 Christmas
lights. Uses reg. house current

—attache: to audio source
w/l{CA tyre nhone Pluz 5V4” x
‘Thermal

. 8%
scnlnz pl1suc case. 6-ft. cord. Includlng complete lnstrucllons
Stock No. T1.223AV . ... ... 0 uvenunctoaninssenn $34.95 Ppd.

Official, fly them ynursclf book of
paper alrplanes from SCIENTIFIC
AMERICAN’s ‘‘Ist Internatlonal
Competltion.'’ Includes plans of ail
winning entrles, time-aloft records,
photos, technleal data commentaries.
Has 20 unusual designs on perfo-
rated pages for casy tear out. You
won't believe how some of them fly!
Amusing, entertalning, 128 pages.
97 x 113"

Stock No. 9391AV . .. ........... dlabaaiiiis s funis $2.95 Ppd.

Order by Stock No,—Check or M,0.—Money-Back Guarantee
EDMUND SCIENTIFIC CO, 300 EDSCORP BLDG., BARRINGTON, N.J. 08007

RI'I'E FOR AN'I' FREE CATALOG “AV”

- .Complctcly new edition. New
tems. caterorles, lllustntlons.
1 cnsytorcd pages packed
with 4000 unusual items. Dozcns
fof clcctrlcal and electromagnetic
parts, accessories. Enormous se-
lectlion of Astronomicai Tele-
scopes. Microscopes. Binoeulars,
Magnifiers.  Magnets, Lenses,
Lasers, Prisms. Many war sur-
plus {tems; for hobbyists, ex-
perimenters, workshops. factory.
Write AV Ine
clude Zip.

a7
%3

MONEY-BACK GUARANTEE

300 EDSCORP BUILDING
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IDLAND

INTERNATIC)NAL

Where hetter CB comes first

Midland’s biggest product is innovation...such as a complete and practical
Smgle Sideband. system...or a sophisticated 23-channel hand-held .
using the revolutionary Integrated Circuit throughout our profssnnal
CB line. That's how Midland built its reputation for first-rate dependability
and performance. For a free Midland CB brochure, write Dept. 1408, P. 0.
Box 1903, Kansas City, Mo. €4141.

23-Channel, 5-Watt Base/Mobile

. Built-in automatic digital clock. Integrated Circuits, F.E.T.
A NEw, front end RF amplifier. Delta tuning, SWR meter with

N[H forward/reverse switch. Equipped for instant 23-channel
6 l] use. AC/DC operation. Model 13-877. $219.95

iy

23-Channel 5-Watt Mobhile Unit. inte-
grated Circuit. Dual convession re-
ceiver, RF/signal meter. P.A., squelch.
Model 13-870C. $158.95

AM/Single Sideband

23-Channel Base/Mobile
Separate transmitters for AM and up-
per/lower sideband. Automatic digital
clock, SWR/RF meter, noise blanker,
P.A. switch. 10 watts P.E.P. on sideband, 5-Watt 8-Channel Base. Big perfor-
5 watts AM. Model 13-880 $369.95 mance, low price. Superhet receiver,
mechanical filter. Noise limiter circuit.
Ch. 9 crystals. Mode! 13-874 $89.95

Prices shown are suggested retail.
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E-V FOUR-A
12" 3-way $220.00

E-V FIVE:C

These four speaker systems share a

. surface beauty. But don’t be misled.

Underneath — where it counts — there are

scores of important differences. There have
to be.

Because what’s right for a small system may
be all wrong for a big one. And what works
well in a 2-way system may be poison for a
3-way. (Even a little change, like just 1” more
cabinet, can upset the design of every com-
ponent inside.)

Of course not everybody can afford to de-
sign every speaker in their line from scratch,
the way Electro-Voice does. But then, not
everybody has a scientific computer that pre-
tests hundreds of ideas on paper to find the
few good enough to build.

10” 2-way $110.00

' \F
_Jle
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E-V SEVEN'B
8" 2.way $70.0C

E-V EIGHT-A
6" 2.way $55.00

And not everybody has a huge anechoic
chamber (like the one above) to prove the
superiority of each design. Nor the staggering
array of test equipment that goes with the
chamber. Or — most important — the engi-
neering talent and musical sensitivity to take
full advantage of these unique laboratory
facilities.

When you select an E-V speaker system —
regardless of size or price — you can be cer-
tain it truly represents the state of the art
...and good value to boot.

Anything less would be a cop-out.

But don’t take our word for it. Listen.
Compare. The difference you see and hear is
what high fidelity is all about.

= ®
' Y0708
ELECTRO-VOICE, INC., Dept, 804P, 630 Cecil St., Buchanan, Michigan 43107 [—

A SUBSIDIARY OF GULTON INOUSTRIES, INC,
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