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Learning
electronics
at home

is faster,
easier, more

GET A FASTER START IN THE
COURSE YOU CHOOSE WITH NRI'S
REMARKABLE ACHIEVEMENT KIT

When you enroll with NRI we deliver to your door
everything you need to make a significant start
in the Electronics field of your choice. This re-
markable, new starter kit is worth many times
the small down payment required to start your
training. And it is only the start. .. only the first
example of NRI’s unique ability to apply 50 years
of home-study experience to the challenges of
this Electronics Age. Start your training this
exciting, rewarding way. No other school has any-
thing like it. What do you get? The NRI Achieve-
ment Kit includes: your first set of easy-to-un-
derstand “bite-size’” texts; a rich, vinyl desk
folder to hold your training material in orderly
fashion; the valuable NRI Radio-TV Electronics
Dictionary; important reference texts; classroom
tools like pencils, a ball-point pen, an engineer’s
ruler; special printed sheets for your lesson an-
swers—even a supply of pre-addressed envelopes
and your first postage stamp.

interesting with new achievement kit

Only NRI offers you this pioneering method of
“3 Dimensional’’ home-study training in Elec-
tronics, TV-Radio ... a remarkable teaching idea
unlike anything you have ever encountered.
Founded more than half a century ago—in the
days of wireless— NRI pioneered the “learn-by-
doing’ method of home-study. Today, NRI is the
oldest, largest home-study Electronics school.
The NRI staff of more than 150 dedicated people
has made course material entertaining and easy
to grasp. NRI has simplified, organized and
dramatized subject matter so that any ambitious
man — regardless of his education—can effec-
tively learn the Electronics course of his choice.

DISCOVER THE EXCITEMENT
OF NRI TRAINING

Whatever your reason for wanting knowledge of
Electronics, you'll find the NRI “3 Dimensional’’
method makes learning exciting, fast. You build,
test, experiment, explore. Investigate NRI train-
ing plans, find cut about the NRI Achievement
Kit. Fill in and mail the postage-free card. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D. C. 20016

WWW amercaaradioRistery com
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ELECTRONICS COMES ALIVE
AS YOU LEARN BY DOING WITH
CUSTOM TRAINING EQUIPMENT

Nothing is as effective as learning by doing.
That's why NR! puts so much emphasis on
equipment, and why NRI invites comparison with
equipment offered by any other school, at any
price. NRI pioneered and perfected the use of
special training kits to aid learning at home. You
get your hands on actual parts like resistors,
capacitors, tubes, condensers, wire, transistors
and diodes. You build, experiment, explore, dis-
cover. You start right out building your own pro-
fessional vacuum tube voltmeter with which ycu
tlearn to measure voltage and current. You learn
how to mount and solder parts, how to read sche-
matic diagrams. Then, you progress to other ex-
perimental equipment until you ultimately build
a TV set, an actual transmitter or a functioning
computer unit (depending on the course you se-
lect). It's the practical, easy way to learn at
home — the priceless ‘‘third dimension’’ in NRI's
exclusive Electronic TV-Radio training method.

SIMPLIFIED, WELL-ILLUSTRATED
"BITE-SIZE" LESSON TEXTS
PROGRAM YOUR TRAINING

Lesson texts are a necessary part of training, but
only a part. NRI's “‘bite-size’” texts are as simpli-
fied, direct and well-illustrated as half a century
of teaching experience can make them. The
amount of material in each text, the length and
design, is precisely right for home-study. NRI
texts are programmed with NRI training kits to
make things you read come alive. As you learn,
you’ll experience all the excitement of original
discovery. Texts and equipment vary with the
course. Choose from major training programs in
TV-Radio Servicing, Industriali Electronics and
Complete Communications.
Or select one of seven spe-
cial courses to meet spe-
cific needs. Check the
courses of most interest to
you on the postage-free
card and mail it today for
your free catalog.

Available Under
NEW
Gl BILL

It you served since
January 31, 1955, or
are in service, check Gl
line in postage-free card.

custom training kits “bite-size”’texts
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UPGRADE YOUR RIG...IN PRESTIGE & PERFORMANCE WITH

B TH-100

2-WAY RADIO HANDSET

Ingenious, professional-quality handset im-
proves CB and ham transceiver performance.
Incorporates Shure’s famous, patented combat-
proved Controlled Magnetic microphone car-
tridge for maximum intelligibility in listening
and transmitting. When receiving, handset
shuts out outside noises, improves reception

There are more Shure microphones
used in mobile 2-way radio than

all other brands combined!

quality, gives you increased privacy. And, when
the handset is in its cradle, you hear incoming
signals through your regular loudspeaker.
“Million-Cycle” built-in handle switch. Rugged
“Armo-Dur” case will take use and abuse. Can
be used with any high quality transceiver. Only
$34.80 Net.

Write for literature
Shure Brothers, Inc.

222 Hartrey Ave., Evanston, 11l. 60204

© 1968 Shure Brothers, Inc.

CIRCLE NO. 34 ON READER SERVICE PAGE
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Which of these
4 fascinating

Radio-TV
careers o

Interests
you?
(7 disc jockey
] newscaster
(] sportscaster
() announcer

& o

Our Free Voice Analysis Tells You
Whether You Have The Talent To
Become A Broadcast Personality!

IMMEDIATE DEMAND ¢ Radio - TV stations
everywhere need both men and women to
take over important good-paying jobs
right now. Free placement assistance!

TRAIN AT HOME OR IN ONE OF OUR
STUDIO SCHOOLS ¢ You can study broad-
cast techniques at home, in Yyour spare
time, or in one of our many studio schools
throughout the country under the super-
vision of our Directing Faculty of 8 Famous
Broadcasters. Accredited Member National
Home Study Council and National As-
sociation of Trade and Technical Schools.

Approved for Veterans’ Educational
Assistance Benefits (“G.l. Bill’")!

Check coupon for special information

Send to CAREER ACADEMY's division
of famous broadcasters for free book-
let, record and voice analysis detaiis!

| CAREER ACADEMY

825 North Jefferson Street « Studio 160
| Milwaukee, Wisconsin 53202

| 1 want to know if | have broadcasting aptitude
| worth developing. Please rush more information.

name age

" address phone

city/state /zip NarAl

} am interested in: [ Home Study
1 School Study  JG. 1. Bill

J
|
|
|
|
|
|

- |

B |
|
[
_|
|
|
|
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For Superior
Base Station
Communication
Power...

antenna

The Only Antenna That
RADIATES FROM THE TOP. ..

5 =
4 e

Crdinary collinear or ground plane antenna
signals are blocked . ., they radiate from

. the bottom. NS
. . A e
Eess e " oy
. =7 [&]:} (=] a3 | [oofog r_ﬂ/f“Tr
| IS [Jﬂl DL €2 [sfuw] ooloo i l"_‘ N

Astro Plane gets its signal over obstacles . . .
it radiates from the top.

The Avanti Astro Piane is a revolutionary innovation in Astro Plane, like the Avanti PDL (Polar
omni-directional, base station antenna design. Astro Plane  [ouaidaortd Vedearen provides: su.
concentrates radiation on top to pack maximum signal g:norho:mu;r;nao ;rwefr;%rrn?gcgs—neaslie
strength at the highest, most efficient position. Ordinary o °write for information. ‘
collinear or ground plane antennas spread radiation near
the long drooping radials at their base and develop little

or no signal strength at the top. %

Astro Plane's power on top feature provides a special 4
interest for CB'ers. It's the only antenna that can generate
signal strength at the very top of the full legal antenna 3
height limit. Astro Plane's unique design assures getting a‘a“‘\
maximum signal power over nearby buildings, power lines research & development, inc.

or difficult terrain that block performance of ordinary Dept. G 45 West Fullerton Ave

antennas. Addison, ll{inois 60101

TSSO s R T e SR e T DT e R e S SIS e ISy |
CIRCLE NO. 6 ON READER SERVICE PAGE
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Before youbuy
a cheap changer,
read about this
inexpensive Dual.

The new Dual 1010S at $69.50
is Dual's lowest priced model, vet it
is in every respect a precision-en-
gineered automatic turntable.

Its cueing system lowers the
tonearm gently on your records in-
stead of just dropping it and possi-
bly damaging both stylus and
groove. This is the identical auto/
manual system as used on our most
expensive models.

The 1010S also shares their
feathertouch slide switches and
Elevator-Action changer mecha-
nism. Its Hi-Torque motor holds
speed constant within 0.1% even
when voltage varies =10%, and its
low mass tubular tonearm tracks
flawlessly at 2 grams.

Precision features like these
make the difference between aDual
and a cheap record changer. And
make the difference on yourrecords.

United Audio Products, Inc,
535 Madison Avenue, New York,

N.Y. 10022. m

CIRCLE NO. 39 ON READER SERVICE PAGE

letters

FROM OUR READERS

Address correspondence for this department to:
Letters Editor, PoruLar ELECTRONICS
One Park Avenue, New York, N. Y. 10016

TO THE RESCUE

May I be of service to you and your readers?
I am in a position to supply certain special-
ized components used in your feature proj-
ects. At present, this is a part-time venture
for me. I can supply only units manufactured
by Fairchild Semiconductor and Motorola. I
am able to process orders promptly, accurate-
ly, and—most important—at the lowest possi-
ble price since I have a very low overhead. I
can also supply technical information and
specification sheets.
ROBERT A. GLASSMAN
20 Hampton Rd.
Massapequa, N.Y. 11758

Now there should be no reason wWhy our
readers cannot obtain so-called “hard-to-get”
Fairchild and Motorola parts. So, if your local
distributor disappoints you, don’t write to us
——write to Bob Glassman.

TRANSCEIVER PROBLEM

I don’t feel that Charles Schauers was of
much help to the person who had a problem
with his Hammarlund CB-23 transceiver (“In-
formation Central,” February, 1968). [As in-
dicated on a wattmeter, the transmitter was
putting out 3 watts, but it could not be heard
on a walkie-talkie only 50 feet away nor at a
base station five blocks away.] With a short
across the output terminals of a normally
operating 3-watt transmitter, you would be
able to receive the signal on a walkie-talkie
50 feet away. Since the wattmeter registered
3 watts, either one of the crystals in the syn-
thesizer circuit was not operating, or the syn-
thesizer coils in one of the oscillators were
improperly adjusted.

In a case like this, I would suggest that a
qualified, licensed technician use a VTVM on
the input grid of each oscillator stage and
tune the tank coils for maximum negative
voltage. If one oscillator did not register a
bias voltage when tuned, that stage would be
inoperative. The technician could then make
frequency measurements and corrections as
needed.

¥. Lee Hoop
Lansing, Mich.

The question is: was the antenna connected
when the power output was measured with

POPULAR ELECTRONICS
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Now at your RCA Distributor’s:

All solid-state battery
operated voltohmyst” WV-500A

Eliminate warm-up time! Eliminate Zero-shift
that can occur in tube-operated voltmeters!
RCA's new WV-500A VoltOhmyst is an all
solid-state battery operated, completely
portable voltmeter that is ideal for service,
industrial and lab applications. Seven
overlapping resistance ranges measure from
0.2 ohm to 1000 megohms. Eight overlapping
dc-voltage ranges measure from 0.02 voit to
1500 volts (including special 0.5 dc volt range),
ac peak-to-peak voltages of complex
wave-forms from 0.5 volts to 4200 volts, and
ac (rms) voltages from 0.1 to 1500 volts. input
impedance of all dc ranges is 11 megohms.

All measurements are made with a sturdy,
wired-in-single-unit probe with fuily shielded
input cable. The probe is quickly adapted to
either dc measurement or ac and resistance
measurement by a convenient built-in switch.
And an accessory slip-on high-voltage probe is
also available to make possible measurements
up te 50,000 dc volts.

Solid-state reliability and convanience for
only $75.00*

See it at your Authorized RCA Electronic
Components, Commercial Engineering
Department D121-W
415 South Fifth Street, Harrison, N.J.

RGA

CIRCLE NO. 30 ON READER SERVICE PAGE
WWW akhrerieaniadiahictary com
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CB’ers

Consider Your Capabilities-

Then Consider ---

The DELTA-5!
by Ms/ey

The New-Improved DELTA-5 (model SA-511-S)
five element base station antenna, was
designed and engineered for greater boom-
end support while maintaining a perfect
uni-directional pattern. Boom sag or droop
(prevalent in this type of antenna) is now
eliminated! The DELTA-5 — a new look of
rugged strength and graceful beauty, mounted
vertically or horizontally — insures superior,
dependable all-weather performance.

For more information on the DELTA-5, or to
convert your A-511-S to the new DELTA-5,
see your nearest authorized Mosley dealer or
write Dept. 164.

MOSLEY ELECTRONICS INC.
4610 N. Lindbergh Blvd. Bridgeton, Mo. 63042

Please rush me FREE detailed brochure on
the DELTA-5 and A-511-S Conversion Kits
Dept. 164

Address
City/State

CIRCLE NO. 22 ON READER SERVICE PAGE

I
b
|
|
)
|

Name :
f
I
I
|

LETTERS

an in-line wattmeter? If this was the case,
there could not be a short in the transmitter
output circuit. Conversely, if the reading was
taken with the antenna and transmission line
disconnected from the transmitter, an output
indication on the wattmeter could mean that
the transmitter was operating correctly and
there was a short in the antenna circuit, or
that the transmitter was off frequency and
there might or might not be a short in the
antenia circuit.

You are probably correct about a short
across the output terminals radiating enough
power for a walkie-talkie 50 feet away to pick
up a signal. But if we assume that a shorted
coarial cable was used, there would be so lit-
tle power radiated that a signal might not
be heard even 10 feet away.

(Continued from page 8)

“APRIL FOOL” IN FEBRUARY?

Am 1 biting on something I should be
laughing off? I refer to the “Resistor Stand-
ards” article (February, 1968). How in the
world did resistor value tolerances suddenly
become involved in such things as the twelfth
root of ten? It would be much simpler if I
could buy a 10% tolerance, 3300-ohm carbon
resistor and expect a deviation in value of no
more than 330 ohms either way. In fact, this
has always been the case in my experience.
And the deviation has been even less with
wire-wound resistors—which the article
claims should give more trouble. Maybe the
article was meant for your April issue—as an
“April Fool” joke?

JoHN F. BRENNAN
Philadelphia, Pa.

In the article on “Resistor Standards,”
there seems to be some confusion about the
meanings of resistor ‘“tolerance” and “pre-
ferred” resistor values. The computation fac-
tors referred to in the article are used for
determining preferred numbers for nominal
resistance values—not the minimum and
maximum excursions around a nominal. A
series of values (based on the 6th, 12th, and
24th roots of 107) has been adopted for car-
bon composition resistors to determine the
progressicn of preferred values of 20%, 10%,
and 5% tolerance resistors. The value of “n”
can be a positive or negative integer. There-
fore, each preferred value differs from its
predecessor by a multiplier with the result
conveniently rounded off to two significant
figures.

The tolerance of a resistor is the maximum
allowable deviation for nominal resistor
values. Thus, +=10% of a specific value means
exactly that. So the 3300-ohm carbon compo-
sition resistor given as an example in the
article would measure between 2970 and 3630
ohms for a stated tolerance of £10%.

The preferred, or standard, value of 3300
ohms was arrived at by using the 12th root of
1042 (equal to 3160 ohms); by convention, this
figure has bheen raised to 3300 ohms for the

(Continued on page 95)

POPULAR ELECTRONICS
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Now There Are 3 Heathkit® Color TV'’s

The NEW Deluxe
Heathkit *22'7”’ Color TV

Exclusive Heathkit Self-Servicing Features. Like the famous Heathkit
295" and 180" color TV's, the new Heathkit **227° Teatures a buift-in
dot generator plus [ull color photos and simple instructions so you can
set-up. converge and mainiaim the best color pictures at all umes, Add
to this the detailed trouble-shooting charts v the manual, and you put
an end to costly TV service calls for periodic picture convergence and
minor repairs. No other brand of color TV has tius money-saving

self-servicing feature.

Advanced FFeatures. Top quality American brand color tube. .. 227 sq. in.

rectangular viewing arca . . . 24.000 v. regulated picture pO\\er L ime-
proved phosphors for brilliant. livelicr colors . . . new nnprmed low
voltage power supply with boosted B+ for best operation . . . automatic
degaussing . . . exclusive Heath Magna-Shield to protect against stray
magnetic tields and maintain color purity . . . ACC and AGC to reduce
color lade and insure steady. Nuiter-free pictures under all conditions
... preassembled & aligned 1F with 3 stages instead of the usual 2. . .
preassembled & aligned 2-speed transistor UHF wuner . . . deluxe VHF
turret tuner with *memory™ fine tuning . .. 300 & 75 ohm VHF antenna
mputs . . . two hi-ti sound outputs . .. 4" x 6" 8 ohm speaker . . . choice
ol installation — wall, custom or optional Heath factory assembled
cabinets. Build in 23 hours.

Kit GR-227, (everything except cabinet)

..$42dn aslowas$26 mo.. ... $419.95
GRA-227-1, Walnut cabinet...no money dn., $6 mo...... .$59.95
GRA-227-2, Mednerranean Oak cabinet (shown above)

.nomoney dn., $10 Mo... . ... .$94.50

Kit GR-295

479"

(less cabinet)
$42 mo.

Deluxe Heathkit *'295" Color TV

Has same high periormance features and built-in servicing facilities
as new GR-227, except for 295 sy. in. viewing area (industry’s
largest picture) ... 24 000 volt picture power . . . universal main con-
trol panel Tor versatile in-wall installation . . . Sand 67 x 9" speaker.
Kit GR-295, (everything except cabinet), 131 Ibs.. ..
$4BdN., $42 MO.. ..ot e
GRA-295-4, Mediterranean cabinet (shown above), 90 Ibs.
no money dn., $11 $112.50
Other cabinets from $62.95.

Deluxe 12" Transistor Portable B&W
Unusually sensitive performance. Plays any-

where runs on houschold 117 v. AC. any
12 v. battery. or optional rechargvable battery

pack ($39.95); receives all channels; new inte- Kit GR-104
grated sound circuit replaces 39 components; 5 95
preassembled. prealigned tuners; hizh gain IF 1 1 9
stnip: Gated AGC for steady, jitter-free pic-

$11 mo.

tures: front-pancl mounted speaker; assembles
i only 10 hours. Rugged high impact |)Ia$lic
.|b|nu mc.lsures acompact 112" H x 15%”

X 9%" D. 27 lbs.

Kit GR-104, 27 Ibs.. ..
$11 m

Kit GR-227

419"

(less cabinet)
$25 mo.

Kit GRA-27

51995

New Remote Control

For Heathkit Color TV ‘ i

Now change channels and turn your Heathkit color TV off
and on (rom the com(ort of your armchair with this new remote
control kit. Use with Heathkit GR-227, GR-295 and GR-180
color TV's. Includes 20’ cable.

Kit GR-180

349"

{less cabinet
& cart)

$30 mo.

Deluxe Heathkit 180" Color TV

Same high performance features and exclusive self-servicing facil-
wes as new GR-227 (above) except for 180 sq. in. viewing area.

Kit GR-180, (everything except cabmet) 102 1bs..

$35dn,$30mo.. ... .$349.95
GRA-180-5, lable model cabnnet & moblle cart
(shown above), 67 Ibs....no monev dn, $5mo......... $39.95

Other cabinets from $24.95

TV - First Kit With Integrated Circuit

no money dn

$119.95

No Money Down On $25 to $300 Orders — Write For Credit Form

CIRCLE NO. 19 ON READER SERVICE PAGE
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11 New Kits From Heath...

New! Heathkit Wireless Home Protection
System for Your Family’s Safety
A

GD-97
Utility Transmitter
for Universal Protection

GD-87
Wireless Smoke/Heat
Detector-Transmitter

GD-77 Wireless Receiver /Alarm
fail-safe, always alert

Applications Unlimited . . . Customize Your Own Svstem. Here's re-
liable, low cost. 24-hour protection for your family and property. Sys-
tem warns of smoke, fire, intruders, freczing. thawing. cooling. rising
or receding water, pressures . . . any change vou wunt 1o be warned
about. Uses unique new signaling method devcloped by Berkeley
Scientific Labs.; exclusively licensed to Heath. Your house s alreudy
wired for this system, just plug the units into any AC outler. “Load
transmission’” design (not a carricr 1¥pe as in wireless intercoms)
generates unusual signal that is practically unduplicable in other devices
or random noisc sources. Solid-state circuitry hus built-in ful-safe
capability to sound alarm if power fails. if power supply components
in any unit fail, or if 50,000 hour bulb in smokedetector fails. Receiver
Alarm has 2800 Hg transistor alarm and receptacle for extra 117 VAC
bell or buzzer to extend range. plus rechargeiable battery (always kept
charged) to sound alarm if power fails. Smoke-Heat Dutector-Trans-
mitter capability may be extended to other arcas by adding extra heat
sensors to its built-in sensor. Utility Transmitter accepts any type of
switch or sensor for any purpose;: examples: magnetic reed switches
for doors and windows to warn of entry; step-on switches for door or
driveway: micro switches with trip wire around yurd: heat sensors:
water pressure swiiches warn of pump failure; thermal switches warn
of freezing in gardens, or thawing in freezérs; two wires act as switch
to warn of changing watcr fevels in sump-pump wells, pools, cte. Units
are small and unobtrusive in beige and brown non-reflecting velvet
finish. Any number of units may be used in the system. All units feature
circuit board construction; each unit takes only 3 hours to build.
Operating cost similar to clectric clocks. Invest in salety for your
family now with this unique Heath system.

Kit GD-77, receiver/alarm, 41lbs.......... ... .. .... $39.95
Kit GD-87, smoke /heat det.-trans., Sibs............ ... $49.95
Kit GD-97, Utility trans., 4 lbs.. . _............. ... .. $34.95

{numerous accessory switches available from Heath)

New! Low Cost Heathkit 5-Band
SSB-CW Transceiver

Kit HW-100

$240.00

You asked for it . . . a 3-band version of the Heathkit “'single-banders™

_alow cost SSB transceiver for 10 or 15 meters . .. an SSB transceiver
equal or superior (o many wired rigs but at much lower cost. [t's the
new HW-{00, the most SSB cquipment you can get for the moncy.
Features build-it-yourself solid-state (FET) VFO: 80-10 meter coverage;
switch-selected upper or lower sideband or CW: crystal filter: full
coverage on all bands with 500 kHz per band scgment: smooth vernier
contro!: built-in 100 kHz calibrator; separate oftset CW carricr crystal;
TALC: quict, enclosed relays: tixed or mobile operation with accessory
power supplics: 180 wauts PEP, 170 waus CW input; PTT or VOX on
SSB: CW transceive by VOX Irom keyed tone using grid-block keying:
less than 100 Hz drift per hour after warmup: less than 100 Hz variation
under 107 line voltage varnation; receiver sensitivity less than 0.5 uv
for 10 dB S+ N/N ratio for SSHB operation; sclectivity 2.1 kHz at 6 dB
down. 7 kHz at 60 dB down: image & IF rejection better than 50 dB:
casy circuit board consiruction with one lurge wiring harness; handsome
2-picce green wrinkle finish cabinet. ft's a winner!

Kit HW-100, 19 |bs., no maoney dn., $22 mo.. . ... ...%$240.00

New! Heathkit High-Power Inverter
for Boats, Cars, Campers

Powers Color & B&W TV's, power tools, radios. phonos, lights, tape
recorders, hi-fi systems, shavers, PA systems, ham & CB rigs, any small
appliance except compressor-type refrigerators and units having heating
elements drawing over U0 watts. Also makes good source of limited
emergency power at home. Delivers 500 watts intermittant; 400 watts
continuous; freq. and output adjustable for best operation: remote
control-output and cabies included. 29 Ibs.

New! Heathkit/Kraft 5-Channel Digital
Proportional System with;Variable
Capacitor Servos

Bt N

A,
System Kit GD-47
$219.95
$21 mo.
5

This Heathkit version of the internationally famous Kraft system saves
you over $200. The system includes solid-state transmitter with built-in
charger and rechargeable battery, solid-state teceiver, recaiver recharge-
able battery, four variable capacitor servos, and all cables. Servos
feature scaled variable capacitor feedback to elimfinate tailure due to
dirty contacts, vibration, etc.; three outputs: two linear shafts travel
%7 in simultancous opposite dircctions plus rotary wheel. Specify
freq.: 26.995, 27.045, 27.145, 27.195 Mtz

System Kit GD-47, all of above, 5ibs.. .. ....... ... $219.95
Kit GDA-47-1, transmitter, battery, cable, 3 1bs....... .. $86.50
Kit GDA-47-2, receiver, 31bs.... . ....... ... ... $49.95
GDA-47-3, receiver rechargeable battery, 11b............. $9.95
Kit GDA-47-4,0neservoonly, Tib..................... $21.50
12

New! Heath /Mitchell COLORVAL Dark-
room Computor ... Kit or Assembled

Kit PM-17

$89.95

$9 mo.

Colorval takes the work out of color printing. leaves the creativity to
you. Colorval is casy 1o set up . . . you “program’ the scan filter pack
for the type of film, paper, and equipment you use . .. we show you how.
Unique Color P’robe allows visual determination of ideal enlarger filter
combination. Color Wheel and table shows what filter changes are
needed. Exposure Prode scans shadows and highlights: ¢xposure scule
on Computer indicates proper contzast for color and b/w printing. Get
started in color the right way, quickly, casily.

Kit PM-17, 6 Ibs., no money dn., $9 mo............... $89.95
Assembled PMW-17, 6 Ibs.. .no money dn., $13 mo.. . $125.00

POPULAR ELECTRONICS
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See 300 More in FREE Catalog

What would you expect to pay
for a Vox “Jaguar” Combo organ
with a 180-watt 3-channel amp?

$1000? $1250? $15007? More?

You can get both for only $598
during this Special Heathkit Offer!

Now you can get this famous professional combo organ with a versatile
high-power piggy-back amp. and matching speaker system for just a
little more than you'd expect to pay for the “Jaguar™ alonc! The Heath-
kit/Vox *Jaguar' is solid-state; two outputs for mixed or separated
bass and treble; reversible bass keys for full 49 key range or scparate
bass notes; bass volume cortrol; vibrato tab; bass chord tab; four voice
tabs (flute, bright, brass, mellow): keyboard range Cz to Cg in four
octaves; factory assembled keyboard, organ case with cover. and stand
with case. Also available separately; you'll still save $150 (order Kit
TO-68, $349.95).

The Heathkit TA-17 Deluxe Super-Power Amplifier & Speaker has 180
watts peak power into one speaker (240 watts peak into a pair); 3-chan-

nels with 2 inputs cach; “fuzz", brightness switch; bass boost; tremolo,
reverb; complete controls for cach channel; foot switch; 2 heavy duty
127 speakers plus horn driver. Also available separately kit or factory
assembled (Kit Amplifier TA-17, $175; Assembled $275; Kit Speaker
TA-17-1 $120; Assembled $150; Kit TAS-17-2, amp. & two speakers
$395; Assembled TAW-17-2, amp. & two spcakers $545).

Kit TOS-1
Organ. Amptifier
& Speaker Kits (240 ibs.)

$598.00

Kit TOS-2
Organ Kit, Assembled
Amplifier & Speaker (240 Ibs.)

$698.00

New! Solid-State Portable

So Handy, So Low Cost we call Volt-Ohm-Meter

it “every man's” meter. Just
right for homeowners, hobby-
ists, boatowners, CBer's, hams
... it'scven sophisticated enough
for radio & TV servicing! Fea-
tures {2ranges .. .4 AC & 4 DC
volt ranges, 4 ohm ranges; I
megohm input on DC, 1 meg-
ohm input on AC; 414" 200 uA
meter; battery power; rugged
polypropylene casc and more.
Easy 3 or 4 hour kit assembly.
4 lbs.

Kit iM-17

$19.95

New! Heathkit
Guitar Headphone
Amplifier

Kit TA-58

$9.95

Now you can play and practice your ¢lectronic guitar in private! Just
plug this miniature amplificr into the jack of your guitar and use o pair
of headphones. Solid-state circuit has tailored response; automatic
off-on switching; sclf-contained battery (not supplicd); and capability
of operating one or two pairs of mono or stereo headphones of 4 to 2
meghohms. Ideal for practice or instruction. Easy to build.

Kit TA-58, 2 lbs

NEW

FREE 1968

| @y
B vy - CATALOG!
—

Now with more kits, more color.
Fully describes these along wilh
y over 300 xits for stereo/hi-fi,

colog TV, electronic organs, efec-
tric gutar & amplifier, amateur
1adio, marine, educational. CB,
homae & hobby. Mail coupon or
write Heath Company, Benlon
Harbor. Michigan 49022,

lﬁn

| eSO et

rHEATH COMPANY, Oept. 10-4
1 Benton Harbor, Michigan 49022
In Canada, Daystrom Ltd.
Enclosed is §- - including shi

Please send FREE Heathkit Catalog.

I
| Please send model (s)
|
| [ Please send Credit Application.

I Name —
| Address
leiy State Zip
] Prices & specitications subject ta change without notice. CcL-323 ]
e e e e e e e e e e . e i e e e — e b —
CIRCLE NO. 19 ON READER SERVICE PAGE
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The
Best
Made

is on every helicopter,
jeep, and landing craft in
Viet Nam.

They belong to the large
family of CB Military and
Marine antennas made by
the Shakespeare people
who improved golfing and

g fishing through research
and exclusive design in
fiberglass.

You deserve the best. Get
Shakespeare. There is
in the line, perfect for
purpose.

See your favorite dealer or
write . . .

C/P CORPORATION

A Subsidiary of Shakespeare
29205

RFED 3 Columbia, S. C.
CIRCLE NO. 9 ON READER SERVICE PAGE
14

PARTS/METHODS/ IDEAS / GADGETS / DEVICES

tips &°

techniques

PAPER “TEMPLATE” SPEEDS
CHASSIS HOLE DRILLING

Orienting the mounting holes for irregularly
shaped components, such as tuning capaci-
tors, on a chassis
can be time-con-
suming if you use
ordinary measuring
techniques A much
quicker and more
direct approach is
to line up the edges
of a sheet of paper
with the sides of the
component, locate
the holes through
the paper by touch, ﬁ]
and punch-through Ll :
the paper with a -
pencil as shown in
the photo. Make
sure the paper stays put as you punch the
holes. Then flip the paper “template” over
and mark the drilling points on the chassis.
—Robert E. Kelland

YOU CAN CONNECT 3.2-OHM SPEAKERS
TO YOUR 8-OHM AMPLIFIER

While most modern audio amplifiers are de-
signed for 8-ohm loads, there is a way to con-
nect 3.2-ohm speakers to the new amplifiers
without an impedance-matching transformer.
You just connect two such speakers in series
across the 8-ohm tap on your amplifier (see
photo). The

4” -diameter

& speakers can

be mounted
at opposite
ends of a one-
pound coffee
can and the
speaker
cones COV-
ered with ex-
panded
aluminum
grilles or a
grille cloth.
For other size
3.2-ohm speakers, appropriate size containers
can be used. For best results, the speakers
should be connected so that their phasing is
opposite. (To check phasing, momentarily
connect a 1.5-volt battery to the two free
wires and observe the movement of the

POPULAR ELECTRONICS
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READER
SERVICE PAGE

free information service:

Here's an easy and convenient way for you to get additional information 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.

1 Print or type your name and address on the

B jines indicated. Circle the number(s) on
the coupon below that corresponds to the key
number(s) at the bottom of the advertisement or
editorial mention(s) that interest you. (Key num-
bers for advertised products also appear in the
Advertisers’ Index.)

2 Cut out the coupon and mail it to the
B .ddress indicated below.

3 This address is for our product “Free
B information Service” only. Editorial in-
quiries should be directed to POPULAR ELEC-
TRONICS, One Park Avenue, New Ycrk 10016;
circulation inquiries to Portiand Place, Boulder,

Colorado 80302.

B S T A

P.0. BOX 8391
PHILADELPHIA, PA. 19101
ELECTRONICS
1 2 3 456 7 8 91011121314151617 1819 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

NAME (Print clearly)

©  ADDRESS

S CITY STATE ZIP CODE
‘4 oa

April, 1968 7
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Live Better Electronically With

LAFAYETTE|

RADIO ELECTRONICS
1968 Cataos B0 F RIEE !

Now OFF PRESS
BETTER THAN EVER

Over 500 Pages

Stereo Hi-Fi e Citizens
Band ® Ham Gear ® Tape
Recorders @ Test Equip-
ment ® TV and Radio Tubes
and Parts e Cameras @
Auto Accessories ® Musical
Instruments @ Toois @ Books

Featuring Everything in Electronics for
e HOME e INDUSTRY e LABORATORY
from the “World’s Hi-Fi & Electronics Center”

LAFAYETTE Radio ELECTRONICS

Dept. ID-8 P.0. Box 10

Syosset, L1, N.Y. 11791
r Send me the FREE 1968 LAFAYETTE Catalog 680 ID-8 :
: Name
: Address
1 city State
L :
._-______-SPIease Give Your Z|p Code No.) |

CIRCLE NO. 20 ON READER SERVICE PAGE

UNUSUAL BARGAINS

... MANY U.S.GOV'T SURPLUS

NICKEL-CADMIUM
BATTERY BARGAINS

Terrific value—used government surplus. Quick-
charge. hzmwel;:l\: 8-volt nickel-cadmium bat.
tery. hour capacity. Almost unlimited
ln‘e—thoumnd; of discharge-charge cycles with
minute deterioration. Charres fully in approx.
1 hr. with Edmund Charger Kit. Hundreds of uscs
for hobby. photography. model bullding. {nducnv
ete. Only few drops of water yearly for fi
maintenance. Rea. minimum of electroiyte. se1led to prevent loas
Delivers nearly 1006 output at below freezing. Malntains cumnm
voltage through major portion of capaclty l-’l\e vented 1.2 volL cells
strapped in 3 polypranelene hands. 314 X x 67, {10 & “‘Jumbo’’
275 Ampere Hour R1tlene< nm avﬂhble Write for ‘ﬂ ﬂ )]

B

Stock NO. 70,942AV . . s #. k. .k b, L BReS e .. 8, 5.00 Ppd.
1.2 VOLT NICKEL- CADMIUM CELL

Stock No. RN [ 5= B o Fon et anioc acmoo00e0aa $3.95 Ppd.
CHARGER KIT f£0R s VOLT BATTERY

Stock No. 7O.807AV ... . .. .... .....uevenaanane $8.00 Ppd

NEW SURPLUS NI-CD BATTERIES

w Save more than 509! Long lite—accept 300
“ ﬁ § retention. Iermetically sealed. Indefinite storage
* life. Mulrinle cells welded in series—easily cut.

charge and discharge eycles. 1.25 Volts per cell

750 wmilliamber hours cabacits. Excel. charge

Combine to form htrs. %" dia. x 15%” high. Spec. price for 100 ub.
Low-gost charger seharate.

Order = Cells DC Vvolt. Price Ppd.
Stock Number 40.986AV 1 1.25 3 1.50
Stock Number 60,633AV 3 3.75 3.60
Stock Number 60.634AV 4 5.00 4.80
Stock Number 70.812AV Trickle Charger (1-10 cells) 10.95

Order by Stock No.—Check or M.O.—Money-Back Guarantee
EDMUND SCIENTIFIC CO., 300 EDSCORP BUILDING
BARRINGTON, NEW JERSEY 08007

GIANT FREE CATALOG “‘AV”

Completelr new 1968 edition. New items. categories.
illustrations. 148 easy-to-read papes packed with
4000 unusual items. Dozens of electrical and electro-
magnetic Dparts. accessories. Enormous =election of
Astronomical Telescopes, Microscones.  Rinoeulars,
Magnifiers. Magmets. Lenses. Prisis. Many war
surplus items: tor hob S. e\nenmemer.\. work-
shobs. ractory. Write I’o AV, Include Zin

DMUND SBIENTIFIB CO. Bitcion v E.‘ié#"oi’&'o'?

CIRCLE NO. 17 ON READER SERVICE PAGE
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TIPS

(Continued from page 14)

speaker cones; one cone should pull inward
while the other moves outward. If both cones
move in the same direction simultaneously,
reverse the connections of one of the speak-

ers.)

BAD POTENTIOMETER
CAN CAUSE TROUBLE

—W.S. Gohl

Don’t be surprised if an electronic device you
stored away a few years ago fails to operate
properly when you put it back into service.
If the set still won't work after you have
made all the obvious tests and/or installed
new parts, take a look at the potentiome-
ter(s). Connect the probes of an ohmmeter to
the center and one of the outer lugs of each

potentiometer (if
the pot is in paral-
lel with any other
component in the
set, remove the
wires from one of
the outer lugs), and
rotate the shaft
while observing the
meter. The meter
pointer should de-
flect smoothly from
the minimum to the
maximum resis-
tance stamped on
the potentiometer.
Then check the re-
sistance from each

£ 4
&

e
-
e

lug to the potentiometer case (see photo); it
should be infinite. If incorrect readings are
obtained, and & suitable cleaner will not rec-
tify the problem, the potentiometer should be

replaced.

—Lewis A. Harlow

‘““RUBBER-STAMP”’ YOUR
PRINTED CIRCUIT BOARDS

If you want to avoid the tedious job of laying
out resist patterns individually for several
one-of-a-kind printed circuit boards, you can
use a home-made rubber stamp. First, pre-
pare a mold by pouring a ”-thick layer of
melted beeswax into a flat, level container.
While the wax is setting, make a tracing of
the foil pattern. Then lay the tracing on the
wax, and draw a light impression of the pat-

tern on the wax with a ball-point pen.

Re-

move the tracing, and use an X-acto knife to
remove the unwanted wax and ‘“true” the
lines; cut completely through the wax to the

container. Finally,

work a pliable adhesive

(such as General Electric “Silicone Seal”) into
the impressions, taking care to prevent air
bubbles from forming. Spread a smooth % ”-
thick laver of the adhesive over the entire
mold surface, and let it set overnight. When

the adhesive has set, remove

it from the

mold, and cement it to a suitable handle. To
stamp the etch patterns on the copper-clad
side of the boards, use a regular ink pad.

WWW amercarradioRietery com
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IS THERE A WAY TO OPERATE
ON CB LEGALLY AT 1.9 WATTS?”?

more than 5 watts of RF into your CB set’s
final amplifier or using a linear amplifier. But
there is a way of making your CB system
Drastically reduces receiver perform exactly as if your set had 11.9 watts

e R s T OMCIRA of RF power. And it's completely legal!

nofati-lite

qw You know the FCC strictly prohibits putting
poise reducer ! ;

Model M-117 omni- directional

citizens band
SUPER MAGNUM
EQUIVALENT POWER antenna
154 11.9 WATTS
& HERE'S HOW. The Antenna Specialists' Super Magnum base
E station antenna gives you an unprecedented 3.75 omni-directional
Z 10p gain—at least 10°% more true gain than any other omni-direc-
S tional CB base antenna made. The Super Magnum will reach
é out—like you had a 11.9 watt transmitter. HERE'S WHY | Db antenna
& 9 @ gain can be translated to input power equivalent by this chart.
g , By { 1“'"1 N Equally important is the Super Magnum's tremendous signal to
1 2 3 4 5 6 ; noise improvement by 6-20 db. It's the world's most popular CB
GAIN (db) base antenna by far, and over 200,000 iegal owners -know why.
o

‘ (4

far more full V-wave "sofid stat
gged - f ,maxlm“’" We simply mean solid aluminum,
ns,,ucﬂon. ,,,d/als 0 108" radials (four of em)
e F de collplmg for maximum RF decoupling
Over twice the contact area of radiator.

at telescope joints (no swaging')
Heavier-gauge seamless tubing.

Perfect Matca for

super
. -Pla y
Power MAXIMUM RANGE

fransformer!

Super-heavy coil permanenti
encased in water-proof,
rugged housing. VSWR: a
fabulous 1.17—hest by far.

FAMOUS MAGGIE MOBILES

The world's most popular mobile an-
tennas. (You'll see then everywhere
you turn.)

the antenna
specialists co.

Div. of Anzac Industries, Inc.
12435 Euclid Avenue, Cleveiand, Ohio 44106

“Stripes of Quality”®

CIRCLE NO. 3 ON READER SERVICE PAGE
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“He's a good worker:
I'd promote him
right now if he had
more education
in electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. Many doors will be closed to you, and no
amount of hard work will open them.

But you can build a rewarding career if you supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
you will enjoy security, excellent pay, and the kind of
future you want for yourself and your family.

Going back to school isn’t easy for a man with a

18

full-time job and family obligations. But CRE! Home
Study Programs make it possible for you to get the
additional education you need without attending
classes. You study at home, at your own pace, on
your own schedule. You study with the assurance that
what you learn can be applied to the job immediately.

CREI Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

POPULAR ELECTRONICS

WWW amercaaradioRistery com


www.americanradiohistory.com

Founded 1927

L’RE

Accredited Member
of the National Home Study Councit

|
|
|
|
|
1
|
1
1
|
1
|
|
i
|
|
|
|
|
|
|
]

The Capitol Radio Engineering Institute
A Division of McGraw-Hill, Inc.

Dept. 1204G, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Piease send me FREE book describing CRE| Programs. |
am employed in electronics and have a high school education.

You're eligible for a CREI Program if you work in
electronics and have a high school education. Qur

NAME. AGE.

ADDRESS.

Ty . STATE_______ZIP CODE - i
paid card for your copy. If card is detached, use cou- -

pon at rightor write: CREI, Dept.1204G,
3224 16th St., N.W., Founded 1921

Wash}ington, D.C. UREI

20010.

EMPLOYED BY.

TYPE OF PRESENT WORK O Gl BiLL

I am interested in O Electronic Engineering Technology
O Space Electronics O Nuclear Engineering Technology
0O industrial Electronics for Automation
Accredited Member O Computer Systems Technology
of the National Home Study Councit

|
|
|
|
|
|
|
}
FREE book gives complete information. Airmail post- |
i
|
|
i
|
i
|
|

L-——————————‘—————‘-—

APPROVED FOR TRAINING UNDER NEW G.I. BILL

April, 1968 21
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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 paye 15 or 115.

TUBE-TYPE (B TRANSCEIVER

According to Couwrier Communications, Inc.,
its new ‘“Courier 23-Plus” will pull in all 23
channels louder and clearer than any other
tube-type rig in its price class. The “Courier
23-Plus” features a cascode front end and nu-
vistor mixer, and includes every known fea-
ture to dampen and filter out the noise you

b3
i ““’JI N -
“ mw
don’t want to hear. Other features: an exclu-
sive modulation sampler that “makes a weak
voice strong,” dual conversion, single-knob
tuning, transistorized power supply, modula-
tion indicator, and a built-in range-expander
circuit. Both the S/r.f. meter and channel
selector are illuminated for easy reading. The
transceiver comes complete with crystals for

all channels, mounting brackets, power cords,
and a microphone.

Circle No. 75 on Reader Service Page 15 or 115

ALL-IN-ONE TURNTABLE

The “Module SLx” automatic turntable re-
cently introduced by Garrard has one feature
that most component turntables do not have
—it comes complete with simulated wood
grain base and magnetic cartridge. Another
is Garrard’s

feature of the SLx turntable
exclusive ‘“‘Syn-
chro-Lab” motor
which maintains
constant speed
under all condi-
tions. The unit
has an unusually
light and thin
tone arm with a
built-in stylus
pressure gauge,
permitting the
use of a small-size, lightweight counterbal-
ance and keeping tracking force down to a

22

minimum. The magnetic cartridge that comes
with the SLx is pre-matched to the turntabie
and tone arm, and tracking force is correctly
pre-set.

Circle No. 76 on Reader Service Page I50r 115

150-164 MHZ R.F. CONVERTER

Police, fire, and other public services operat-
ing in the 150-164 MHz band can be heard
over auto radios when Tompkins Radio Prod-
ucts’ “Tunaverter” Model 1564X converter is
plugged in between the car’s antenna and the
radio. Announced by Herbert Salch and Co,,
Marketing Division, the converter emplovs
a FET which makes possible the monitoring

of any num-

< R S ber of crys-
gfw.‘::' +2 CaNne tal-controlled

] channels by

@1’3:”5?{“ o plugging in

e GDI0 HVETE the correct

4 FE W o crystal. On
oEe @ the other

e e . hand, if vou

TRUT 1300 K o want to tune

across the
band, all you have to do is flip a switch. Each
circuit is peaked with a three-gang tuning
capacitor to achieve improved selectivity,
sensitivity, image rejection, and signal-to-
noise ratio. Power for the Model 1564X is
provided by a 9-volt transistor battery.

Circle No. 77 on Reader Service Page I5 or 115

GARAGE DOOR OPENER SYSTEM

With the “Liftmaster” Model G-6100 garage
door opener system, you can start the door
on its travels from half a hlock away, so that
it’'s completely up as you pull in, Manufac-
tured by Perma-Power, the system consists
of a “Signal Sender” solid-state transmitter,
a wall-mounted solid-state receiver, and a
ceiling-mounted motor mechanism (shown in
the photo). A
“Velvet Glide”
clutch device
provides
smooth and
quiet door op-
eration and is
so sensitive
that a well-hal-
anced door’s
travel can be
instantly ar-
rested if the
door encounters an obstacle, even a fingertip.
And a unique signal-and-pause triple code
prevents unauthorized signals from actuating
the system’s receiver. The “Liftmaster” not
only opens and closes garage doors by silent
R/C command, but it also turns the garage
lights on and off.

Circle No. 78 on Reader Service Page 15 or {15

HIGH-VOLTAGE TEST PROBE

Accurate and safe high voltage checks on
all color as well as black-and-white TV re-
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Now, for men in electronics
—“a whole new era
of quick calculations”’

ki -G 0

April, 1968

]

o illij o

o 5

thanks to this specially designed
electronics slide rule

“"T"HERE MUST BE THOUSANDS OF PEOPLE in electronics
who have never had the marvelous adventure of calculating
problems with a single slide rule; other thousands have had to
content themselves with a slide rule not specifically designed for
electronics. For both groups. the new slide rule designed and
marketed by Cleveland Institute of Electronics and built for
them by Pickett will open a whole new era of quick calculations,
“Even if you have never had a slide rule in your hands before,
the four-lesson instruction course that is included takes you by
the hand and leads you from simple calculations right through
resonance and reactance problems with hardly a hitch. If you
already use a slide rule, you'll find the lessons a first-rate re-
fresher course. And it explains in detail the shortcuts built into

this new rule.” L
From an article in

Radio Electronics Magazine

Want complete details about this time-saving new Electronics Slide
Rule? Just mail coupon below...or write Cleveland Institute of Elec-
tronics, Dept. PE-143,1776 East 17th St., Cleveland, Chio 44114.

= =

Mail this coupon for

FREE BOOKLET

With new Licirasics Shde Bule and lsboutian Counas

&
c I E Cleveland Institute of Electranics
1776 E. 17th St.,Cleveland, Ohio 44114

r B
I I
| I
| I
i I
| |
! Please send me v\_rithout charge or obligation your booklet describing ]
' the CIE Electronics Slide Rule and Instructipn Course. Avlso FREE if ,
I I act at once: a handy pocket-size Electronics Data Guice. l
| l
I |
| I
| I
] j

Name

{please print)
Address

City State Zip
Accredited Member Nationa! Home Study Council
A Leader in Electronics Training . .. Since 1934 PE-143

WWW ameramanadiohietary com



www.americanradiohistory.com

PRODUCTS (Continued from page 22)

ceivers can be performed with the new 40,000-
volt d.c. portable test probe designed to
operate with Triplett Electrical Instrument’s
Model 600 volt-ohmmeter. [The Model 600
was discussed in an article in our January
issue, page 30.] Three d.c. ranges can be
checked with the Model 72-265 probe: 40 kV,
16 kV, and 4 kV. Easy removal of an internal
resistor makes the probe flexible so that it
can be used with other test instruments.

Circle No. 79 on Reader Service Page 15 or 115

HI-FI ““MUSIC CENTER”

The best place for modern component hi-fi
equipment is inside a cabinet like the Model
303 “music center” available from Audio Orig-
inals. Part of an extensive line of hi-fi equip-
ment cabinets and speaker enclosures, the
Model 303 has the graceful flowing lines of

Danish modern furniture. It features two ad-
justable component shelves, sized to fit most
stereo amplifiers and tuners; a changer/turn-
table shelf that can be pulled out, moving
effortlessly on ball-bearing slides; and plenty
of space for records. The Model 303 is made of
genuine hardwood and finished in oiled wal-
nut.

Circle No. 80 on Reader Service Page 15 0r 115

DUAL-BAND COMMUNICATIONS RECEIVER

Four integrated circuits and a choice of
crystal or tunable operation on either of
two VHF bands are featured in Lafayette
Radio’s Model PF-175 solid-state FM com-
munications receiver. This dual-band re-
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ceiver provides coverage from 30 to 50 MHz
and 152 to 174 MHz. The IC’s are in the four
i.f. stages, and a single four-position front
panel selector switch gives the user his choice
of crystal or tunable operation. Other fea-
tures of the PF-175 include a variable squelch
control, illuminated dial, 4” speaker, external

24

earphone jack, tape recorder jack, simulated
wood grain finish, and a built-in universal
power supply which allows operation from a
117-volt a.c. or a 12-volt d.c. power source.

Circle No. 81 on Reader Service Page 15 or 115
CB MOBILE ANTENNAS

A unique mounting device called the “Claw”
is the featured attraction of Hy-Gain Elec-
tronics’ “Hellcats” (CB mobile antennas).
The “Claw” enables an antenna to be mounted
in any existing hole between %” and %” in
diameter; it “grasps” the sides of the hole
securely—even if the hole is not perfectly
round. Also incorporated in the new “Hellcat”
line is an etched copper loading coil which is
photographically etched instead of printed
to insure consistent micro-accuracy and pro-
vide a d.c. ground to help eliminate static.
The antenna whip used is a 17-7 PH stainless
steel unit. Four models of “Hellcats” are
available—roof-mounted; trunk-lip-mounted;
magnetic-mounted; and a “shorty” rooftop
model.

Circle No. 82 on Reader Service Page I5or |15

(B MOBILE TRANSCEIVER

Browning Laboratories is introducing a com-
panion to its line of “Eagle” CB base sta-
tions: the “Eaglette” mobile unit. A 23-chan-
nel, silicon-transistor transceiver, it boasts

an illuminated “S”-meter and channel selec-
tor switch, p.a. function with separate jacks
for p.a. and remote speakers with 3Y-watts
of audio, a squelch control, and a noise
limiter. Sensitivity is 0.35 xV for 10 dB signal-
to-noise plus noise at 409 modulation. Crys-
tals for operation on all 23 channels are
included.

Circle No. 83 on Reader Service Page 15 or | 15

BLIND RIVETER AND RIVETS

“Pow'Rivets” and a “Pow'Riveter” intro-
duced by Vaco Products make it possible to
fasten anything up to one-half-inch thick
from one side. The four-way head of the blind
“Pow'Riveter” has a nozzle that will accom-
modate any size of blind rivet, and is claimed
to outperform all other blind riveters. The
“Pow'Rivet,” four sizes of which will replace
eleven sizes of ordinary blind rivets, expands
up to its head diameter for use in wide-toler-
ance holes, and a superior clamp-up action
assures a snug fit. The rivets and riveter can
be purchased separately, but they are also
available as a kit.

Circle No. 84 on Reader Service Page 15 or 115
POPULAR ELECTRONICS
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COBRA 23

23 Channel Solid State CB

Our latest and best! Ready to operate on all 23 channels.

Solid state throughout—23 silicon transistors and 9 di-

odes! 100% modulation means greater power output,

more punch, increased range. It's a B&K breakthrough
. at a breakthrough price ... only $169.95.

SOLID STATE

COBRA YV CAM a8
Famous “Puncny Galore”* A proven 23 chznnel CB
5 channel solid state CB. performer. Exirz range
The ““hot one'! $99.95 and power. $214,95

A Division of Dynascan
1801 W. Belle Plaine Avenue, Chicago, lil. 60613
Where Electronic Innovation Is A Way Of Life

Send for CB catalog.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13. U.S.A.

CIRCLE NO. 7 ON READER SERVICE PAGE

WWW arnedaaaradiohietaery. com
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I. hELECTRONICS
QUIETT

BEGINNER'S GUIDE TO ELECTRONICS

by Terence L. Squires

This is a revised edition of a book that
favorably impressed your reviewer in 1964
(see August issue, page 36). We recommend-
ed the “Beginner’s Guide’ because of its
clarity and its short-cut method of introduc-
ing electronics to the adult or teen-ager. Our
recomimendation still stands—only more so.
The revised edition includes information on
developments that occurred in 1965, 1966, and
1967, and one or two minor errors have been
corrected. The author is British, but the
language of electronics is universal, and you
should enjoy his mathematics-less treatment
of everyvthing from a single electron to a
digital computer.

Published by Philosophical Library, Inc., 15
East 40th St, New York, N.Y. 10016. Hard
cover. 194 pages. $6.00.

MOST-OFTEN-NEEDED 1968 TELEVISION
SERVICING INFORMATION, Volume TV-27
Compiled by M.N. Beitman

Like the earlier volumes in Supreme’s TV
servicing series, the latest one contains a
wealth of information on servicing mono-
chrome TV chassis. Popular TV chassis from
every major U.S. manufacturer and Sony’s
TV-500U and TV-900U solid-state TV chassis
are covered in detail. Whether TV servicing
is a full-time business for you or a part-time
venture, this book belongs on a shelf in your
workshop.

Published by Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. Soft cover.
192 pages. $4.00,

ELECTRONIC SENSING DEVICES
by A. F. Giles

Not too many years ago almost every manu-
facturing process was directly controlled by
a watchful human operator. That situation
is rapidly being reversed and few—if any—
steps in some manufacturing plants are left
to us poor mortals. The electronics of over-
seeing industrial operations is the subject of
this book. Details on a wide variety of sensors
(magnetic, capacitive, solid-state, electrolytic,
etc.) are included.

Distributed in U.S. by the Chemical Rubber

Co., 2310 Superior Ave., Cleveland, Ohio 4410}.
Hard cover. 158 pages. $8.95. _.@_

See your
Scott dealer
and review the new
LT-112B-1 for yourself.
Only $199.95. Matching
120-Watt LK-60B amplifier

it, only $199.95.

NSCOTT

H.H. Scott, Inc., Maynard, Mass. 01754 Dept. 520-04

® 1968. H.H. Scott, Inc.

CIRCI._E—NO. 33 ON READER SERVICE PAGE
POPULAR ELECTRONICS
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We know a man doesn’t come by $539.80 just
like that. And parts with it only after carefully
deliberating his alternatives.

So we’ve put together a new illustrated book-
let that explains just what you'll be getting into
should you decide to spend $269.90 for our com-
pletely hand wired Director 23 mobile radio tele-
phone; just what you'll be getting into should you
decide to spend $269.90 for our matching hand
wired Guardian 23 (or 23-B) base station radio
telephone. And just what you could be getting
into should you decide that $539.80 is too much
to spend for two two-way radios.

Total cost for the booklet? Nothing. But
you've got to mail the coupon to fet us know you
want one, and that’'ll set you back six cents.

But just in case you're thinking you’ll save
six cents because you already know all about
our 23’s, you might just as well know that we've
redesigned them to include some rather exotic
new features. ( The all solid state Director 23,
for instance, now boasts a final transistor that
won’t blow—even if you key up and forget to
connect the antenna. Plus a tone control. Plus

Director 23 (23-channel mobile unit), $269.90

a front-mounted speaker.)

Plus features like HetroSync® Circuitry.
(Which has all but completely wiped out spurious
signals.) And our remarkable Superhet Receiver.
(Which is so good that sloppy signals from adja-
cent channels have virtually become a thing of
the past.)

And electronic switching, dual function S-
meter, and your choice of two base stations. (The
Guardian 23 comes with a conventional palm
microphone. The Guardian 23-B, which comes
without a microphone, cories with a built-in
solid state pre-amplifier which permits the oper-
ator to remain from 1 to 1% feet from a desk
microphone and still broadcast at 100% modu-
lation. Costs are identical.)

In short, we think it’s well worth the price
of a stamp to know exactly what you're getting
into before you decide to get into it. So we'd like
to send you one of our brand new illustrated
booklets that tells you all about all of our new
CB radios, and some things about some CB
radios that aren’t ours.

If you'll just tell us where to send it.

Guardian 23, 23-B (23-channel base stations), $269.90

Before you spend $539.80 for one

of Pearce-Simpson’s new base stations
and matching mobile units,

spend 6¢ and find out why you should.

£.C.C. Type Acceplance pending

Pearce-Simpson, Inc.

Name

P.O. Box 800/ Biscayne Annex, Miami, Florida 33152
Gentlemen: I'd like to receive one of your new booklets. PE- 468

Address

City

State

Zip

Overseas military personnel may write for special military price list.
CIRCLE NO. 27 ON READER SERVICE PAGE

April, 1968
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Squires Sanders '

OUT TO LAUNCH THE SS FLEET, that is.

NOW HEAR THIS... the all new Squires-Sanders fleet of top performance CB transceivers is now
being launched. Shiver-me-timbers, you've never seen such an array of fine CB equipment this side
of Davy Jones' locker. This isthe ALL SOLID STATE fleet — with the best in performance, features,
and styling at prices to suit every requirement or desire. Top deck is the luxurious ADMIRAL 23
channel base station . . . then the COMMODORE mobile with the patented Pulse Eliminator. On the
bridge the SKIPPER is blasting out on all 23 and in the wheelhouse is the terrific 2 channel 3 watt
YEOMAN portable. The SS all solid state fleet is for you . . . from port to portable! You are invited
to the launching — Ask your distributor for details and write today for full color literature.

The ADMIRAL : lux-
urious new all solid
state 23 channel CB
base station @ highly
sensitive receiver e
Pulse Eliminator @5 <
watt transmitter e $329.95
Speech Compression

@ +2 mike @ dual antenna @ HiLo sensitivity e Public
Address ® Delta Tune e adjustable squeich ® ON-THE-
AIR light @ illuminated S meter @ digital panel clock @
earphone jack @ regulated AC power supply

The SKIPPER: new low priced
solid state 23 channel CB trans- - $15995
ceive/r E superb dual conversion \-’\\\\\‘

FET/IC no-overload receiver @

advanced design noise limiting m‘
e illuminated S meter and chan-

nel @ solid state T/R switching @ Speech Clipping e
100% modulation e P.T.T. mike @ Local/Distant sen-
sitivity @ external speaker jack @ Public Address @ Ex-
clusive “All Position'* Safety Breakaway Mount @ oniy
3lbs.: 1% x6x8"

The COMMODORE: 23
channel, solid state mo-
bile CB transceiver @ Ultra
sensitive % v double con-
version receiver ® crystal
filter, 7 KC selectivity @

The YEOMAN: fine, powerful
portable CB transceiver ® 2 chan-
nels, equipped with ch 7 @ Sen-
sitivity % (v @ AGC e Adjustable
‘Squelch e Noise Limiter ® 3 watts
input, 2% watts output @ Operates

!

! $199.95
adjustable squelch e flat
AGC e Pulse Eliminator removes ignition noise @ 3
watts audio @ 5 watts input @ 100% modulation @ PTT
mike @ 26 transistors, 7 diodes ® 4 Ibs, 3% x 7 x 8

on 8 pen-lite batteries ® Battery/
RF Power @ Call signal @ 54" whip
antenna e Earphone @ under 2 Ibs
3x8x1%

paIr $149.95

SQUIRES-SANDERS, INC., Box A, Martinsville Road, Liberty Corner, New Jersey 07938 U.S.A.
CIRCLE NO. 37 ON READER SERVICE PAGE
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THE MODERN digital computer is an

awe-inspiring sight and probably rep-
resents the most complex piece of equip-
ment that most people have ever seen.
However, there are two fascinating facts
about a computer that the average indi-
vidual is completely unaware of : first, all
a computer can actually do is add, sub-
tract, and remember (via a magnetic
memory) ; second, the entire number vo-
cabulary of the computer is limited to
only two digits.

The choice of two digits becomes oh-
vious when you consider that the entire
vocabulary can be generate¢ with a sim-
ple s.p.s.t. switch. One position ¢state)
of the switch represents one digit, while
the other position (state) represents the
second digit. With the introduction of
high-speed solid-state switches, opera-
tion at many millions of times per second
is now possible.

The name of this two-digit arithmetic
is “binary notation,” with the bi repre-
senting the base 2. On the other hand,

WWW akmerieaniadiahistary com

COVER STORY

DEMONSTRATING
BINARY
COMPUTATION
WITH THE

Binary
Adder

BY BARRY W. BEALS

SCIENCE FAIR OR
CLASSROOM PROJECT
ILLUSTRATES
FUNDAMENTALS OF
DIGITAL COMPUTER
OPERATION

o

L T b

A=<

no pun intended, finger counting is called
decimal notation (dec—to the base 10)
because we count on 10 fingers, then
repeat. Other values of notation are
used in large-scale digital computers, but
are too complex to be covered here.

The “Binary Adder” discussed in this
article is a very simple, low-cost digital
computer that will not only teach you
binary arithmetic and give you a good
idea of how a modern digital computer
works, but will also give you a good in-
sight to the “new math” being taught in
our schools.

The article is divided into three sec-
tions. The first, starting on page 30,
covers binary arithmetic, explains what
it is, how it is notated, how it is used,
and gives some practice examples as an
aid to understanding the subject. The
second section, starting on page 31, ex-
plains the operation of this simple dig-
ital computer; while the third section,
starting on page 40, tells you how to
build and use the “Binary Adder.”
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HOW BINARY SYSTEM WORKS

The peculiarity of the binary number
system lies in the fact that a serial ar-
rangement of only two digits, “0” and
“1,’”” can be made to represent any num-
ber (units, tens, hundreds, thousands,
etc.). Before delving into the following
analysis of the binary number system,
keep in mind that the use of these two
digits is especially appropriate to com-
puter technology and electronic calcu-
lation. Either “0” or “1” can be repre-
sented electrically in many simple ways:
a voltage being present or absent; a
switch being on or off; or any other
function that can take either of two dis-
crete stable states. Because one electri-
cal switch can only “count” to 1 (e.g.
0, 1), several switches would be required
to count to 2, 3. . .10, etc. This is the
reason why binary numbers are usually
represented in groups of several zero’s
and one’s, with the length of the group
depending on the values of the final num-
ber you require.

Looking at an array of binary digits,
the right-most column represents either
a zero or a one and is called the one’s
(or unit’s) column—thus, five-digit bi-
nary number 00000 is zero, while 00001
is one. The second digit (or column)
from the right is the two’s position;
thus, 00010 represents two. In combin-
ation then, binary 00011 represents three
(one 2 plusone 1).

In similar fashion, the value of each
binary digit to the left is twice that of
the bit to its right. These ‘‘place values”
in the binary system are therefore 1, 2,
4, 8, 16, etc. Table 1 lists these numbers
and their corresponding binary represen-
tation. Note that the 1 symbol indicates
that a place value is to be counted, while
a 0 indicates that it is not to be counted.

TABLE 1: BINARY PLACE VALUES
Digit Place Binary
Position Value Representation
1 (right-most) 1 00001
2 2 00010
S 4 00100
4 8 01000
5 16 10000

30

COMMONLY USED TERMS

Binary A numbering system using only two
symbols (such as 0 and 1) to express any num-
ber by combinations of the symbols. Also re-
ferred to as a system whose successive digits 1
are interpreted as coefficients of the succes-
sive powers of the base two.

Bit An abbreviation of binary digit. Equal to
one binary decision, or the designation of one
or two possible and equally likely values or
states of information being stored. A bit may
be conveyed by one binary code element or
symbol.

Carry A signal or expression produced by an
arithmetic operation when the sum of two digits
exceeds the base of the numbering system
being used.

Logic Circuit A set of switches (mechanical
or electronic) that performs logical functions:
add, subtract, etc.

Operand A result, parameter, argument, or
an indication of the location of the next com-
puter instruction.

Overflow The condition that arises when the
result of an arithmetic operation exceeds the
capacity of the number representation (e.g.,
readout).

Sign Bit.  When used, a bit (the left-most) in
a binary number which tells you whether that
number is positive or negative.

Truth Table A tabular means of identifying
all the conditions that can arise in a given
logical function. For each combination of in-
puts to the logic function, the table illustrates
all possible outputs.

Two's Complement A means of representing
negative binary numbers, obtained by invert-
ing all the bits of the binary number (changing
0's to 1°'s and vice versa) and adding 1 to the
result.

Using Table 1, the binary representa-
tion of any number up to 31 can be
found. For example, the decimal number
eleven can be broken up as eight plus
two plus one, so that the binary equiv-
alent is 01011 (no units of sixteen, one
unit of eight, none of four, one of two,
and one of one); decimal number seven
is 00111 ; twenty-six is 11010. and thirty-
one is 11111, To convince yourself of
the ease with which the binary equiv-
alent of a decimal number can be found,
try the following:

(a) five
(b) twelve
(¢) thirty

(Continued on page 32)
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BANIC ONE-BIT ADDER

The circuit used to perform binary
addition of one digit from each of two
operands is shown in Fig. 1. Each of
the digits is represented by a d.p.d.t.
switch and the result is read out on a
neon lamp. To understand the operation
of this circuit, refer to the extended
truth table (Table 3).

Column 4 in Table 3 answers the
question “Is the A Operand Bit different
from the B Operand Bit?”—with 1
meaning yes, and 0 meaning no. Column
5 answers the question “Are both oper-
and bits a 1?”

Using this table, you will see how the
circuit in Fig. 1 performs binary addi-
tion—that is, how the Result and Carry
Out are formed properly for all combi-
nations of the A Operand Bit, B Oper-
and Bit, and Carry In.

Result Generation. As shown in Fig. 1,
switches S1(b) and S2(a) connect the
B+ supply to the right side of the neon
lamp when the switches are in opposite
positions. Otherwise, resistor B2 holds
the right side of the lamp at ground po-
tential, for all practical purposes. Thus,
the right side of the lamp obeys Column
4 of Table 3, with ground meaning 0
and B+ meaning 1.

In Table 3, notice that the Result is
a 1 only when Column 4 differs from the
Carry In column. By wiring the left side
of the neon indicator to the Carry In
terminal, the neon lamp will light when-
ever the left and right side voltages
differ (one at ground and one at B+ ).

RESULT REGISTER
~ 1

CARRY iN
-0

|
L2\
|
1
I
I
_-' l
’)',nsze
S
CARRY O
out |
2Rt R2
222K 22K

||l—<

Fig. 1. This basic one-bit adder circuit
shows how the Binary Adder operates.

Thus, the neon lamp displays the Result
column under all circumstances.
(Continued on page 33)

TABLE 3: EXTENDED TRUTH TABLE
1 2 3 4 5 6 7
A Operand Bit B Operand Bit _ Carry In A=/=B A&B=1 Result Carry Out
0 0 0 0 0 0 0
0 1 0 1 0 1 0
1 0 0 1 [} 1 0
1 1 0 0 1 0 1
0 0 1 0 0 1 0
0 1 1 1 0 0 1
1 0 1 1 0 0 1
1 1 1 0 1 1 1
April, 1968 31
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HOW BINARY SYSTEM WORKS / GONTINUED

It is just as easy to convert a binary
number back into a decimal number. You
add up the values of the place values
for each binary 1. Thus, 00110 repre-
sents four plus two equals six. Likewise,
11011 represents sixteen plus eight plus
two plus one equals twenty-seven. Try
these conversion examples:™

(d) 01001
(e) 01110 __:45
(f) 10011 o

Binary Addition. Adding two binary
numbers is also simple. For example,
add 01001 (nine) to 10010 (eighteen):

01001 (nine)
410010 (eighteen)

11011 (twenty-seven)

As in decimal addition, start adding the
columns from the right to the left. In
this example 140 is 1, 0+1 is 1, 0+0
is 0, 1+0 is 1, and 0+1 is 1. However,
if the sum of any column exceeds 1 (ex-
ample, 1+1), then a ‘“carry” into the
next column to the left is required. For
example, add 01101 (thirteen) to 01101
(thirteen) ;

11 1 carries
01101 (thirteen)
+01101 (thirteen)

11010 (twenty-six)

Proceeding from right to left in the
above example, 1+1 is two, which is 10
in binary numbers. Therefore, the right-
most column sum is 0 with a carry of 1.
The carry of 1 plus the two 0’s in the
next column give a 1 with no carry. The
third column again produces a 0 with
a carry of 1. The fourth column pre-
sents an interesting situation. Here, the
carry plus the two 1's gives a column
sum of three. Since three is 11 in binary,
the result is 1 with a carry of 1. Finally,
the left-most coluran sum is 1. To help
you understand binary addition, try:

(g) 00100

401010
_T ] %
00111

+01110

(h)

“Answers to all problems are on page 92.

32

The preceding examples show that a
number of combinations can arise dur-
ing binary addition. Table 2 lists each of
these combinations and their outcomes.
This table, called a “truth table,” shows
the situation for a single digit of the
binary number. The first two columns
in each of the 8 lines show a digit from
each of the two operands and the “Carry
In” column indicates whether or not a
carry into the position from the preced-
ing one occurred.

To illustrate the meaning of the truth
table entries, let’s use it to add seven
and fourteen in binary:

00111
01110

Starting with the right-most digit, we
must add 1+0-+no carry-in. Line 3 of
the table covers this situation; the “Re-
sult is 1 and the “Carry Out” is O.
Thus, the addition so far has yielded:

00111
+01110
(partial total) 1

Working with the second column, we
have 1+4+1+4no carry-in. Line 4 of the
truth table shows the “Result” to be 0
with a “Carry Out” of 1. Consequently,
we now have:

(carries) 1
00111
+01110
01
For the third column, use line 8 of the
truth table—where the “Result” is 1
with a “Carry Out” of 1. So, the sum is:

(partial total)

(carries) 11
00111
-+ 01110
101

Line 6 covers the next situation, with
the results being:

(partial total)

(carries) 111
00111
401110
(partial total) 0101

To complete the addition, use line 5 of
(Continued on page 34)
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BASIC ONE-BIT ADDER / CONTINUED

Carry Out Generation. An inspection of
Table 3 will reveal that the Carry Out
signal is the same as the Carry In when-
ever Column 4 is a 1, 1 when Column 5
is a 1, and O otherwise.

Examination of Fig. 1 shows that: the
first condition is met by switches S1(a)
and S2(b), which connect the Carry In
terminal to the Carry Out terminal
whenever these switches are set differ-
ently; the second condition is met by
diode D1, which conducts the B+ supply
voltage to the Carry Out terminal when
the switches are both set at 1; and the
third condition is met by the grounding
of resistor RI.

Subtraction Circuitry. Binary subtrac-
tion is accomplished by adding the two’s
complement of the second operand to the
first. The “invert” step of forming the
two’s complement is provided by 83, as
shown in Fig. 2. The four poles of switch
83 electrically invert S2 by exchanging
its connections to S1.

The “add 1" step required to complete
the two’'s complement is accomplished
by forcing a Carry In signal into the
adder stage for the right-most digit
position (which usually has no Carry
In), thereby increasing the total by 1.
This part of the operation will be dis-
cussed more fully in the next section.

The C Operand Switch. This switch
(85) permits an extra 1 to be added to,
or subtracted from, the A Operand and
B Operand result. The wiring of this
switch is shown in Fig. 3. For clarity,
Fig. 3 does not show the wiring of the
five individual adder stages (i.e., the
wiring in Fig. 2). The Carry Out (CO)
of each stage is wired to the Carry In
(CI) of the next stage. The Carry In
for the first stage (the right-most posi-
tion, or place value one) is determined
by the FUNCTION (ADD/SUB) switch
(83) and by the C OPERAND switch.

For the ADD function, the setting of

(Continued on page 35)
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Fig. 2. Five of these one-bit adders are used to make
the Binary Adder. Note that S3 (FUNCTION switch) is
common to all five stages. Readout is via neon lamps.
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HOW BINARY SYSTEM WORKS / CONTINUED

the truth table (04 0+ “Carry-In” of 1)
to give the final result:

111
00111
+—01110

10101

(carries)

Negative Numbers. Up to now, we have
been dealing solely with positive binary
numbers. What about negative numbers?
In decimal operations, we normally pre-
cede a number by a minus sign (—) to
show that it is less than zero. However,
in computers it is necessary to use an
extra binary digit (or bit) to convey
the sign of the number: 0 meaning “plus”
and 1 meaning “minus.”

It has been shown that a plus five
would be written as 00101. Rather than
use the left-most bit as the sixteen posi-
tion, we will now use it as the sign bit
(and having made that decision, we
must cease to think of it as the ‘“six-
teen” digit, to avoid confusion). Thus, a
minus five might be written as 10101.
In this example, the magnitude of the
number (i.e., the five) is represented the
same way in both its positive and nega-
tive form-—10101. This means of repre-
senting negative numbers is called the
true form.

Obviously, this form is convenient to
use—we simply append a sign bit (0 or
1) to the left end of a binary number.
However, true-form negative numbers
are not used in today’s computers, since
the circuitry required to manipulate
them is unnecessarily complicated (and

Rather, a complement form of manipu-
lation 1s used.

Two's Complement Form. The {two’s
complement form for negative numbers
makes it possible to build computers in
which no special provision has to be
made for negative numbers., This form
is obtained by inverting every digit of
the number (that is, changing all 1's to
0’s and all 0’s to 1's) and then adding 1.
For example, to find the two’'s comple-
ment representation of minus five:

(a) plus five in binary 00101
(b) invert every bit 11010
(c) add 1 11011

The representation 11011 is minus five
in two’s complement form. As with true
form, the left-most digit is used as the
sign; here the left-most 1 indicates a
negative number. Thus, 10010 and 11111
are negative numbers, while 01110 and
01001 are positive numbers.

Unfortunately, the numerical values
of 10010 and 11111 are not apparent by
inspection. To find the values of nega-
tive numbers, take the two's comple-
ment again. For example:

(a) unknown negative number 10010
(b) invert every bit 01101
(c) add 1 01110

Since 01110 is plus fourteen, the wvalue
of 10010 is minus fourteen. Similarly,
the value of 11111 can be found to be
minus one. You will want to test your-
self on these exercises—in each case,
give the wvalue of the binary numbers

therefore slower and more costly). (Continued on page 40)
TABLE 2: TRUTH TABLE FOR BINARY ADDITION
Line A Operand Bit B Operand Bit Earry In Result _ Carry Out
1 0 0 0 0 0
2 0 1 0 1 0
S 1 0 0 1 0
4 1 1 0 0 1
5 0 0 1 1 0
6 0 1 1 0 1
7 1 0 1 0 1
8 1 1 1 1 1
34 POPULAR ELECTRONICS
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BASIC ONE-BIT ADDER / CONTINUED
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Fig. 3. To reduce illustration complexity, each of the five one-bit adders are shown in
block form with only the Carry In (Ci) and Carry Out (CO) of each stage identified.

PARTS LIST

D1—Rectifier diode, 200 PIV, 500-m.0 (six re-
quired)

11— Neon lamp assembly, NE2II and 25.000-
olm resistor (Allied Electronics 60 E 8700,
six white required, 60 E §698, onc icd re-
quired)

R1, R2—22,000-0hm, Yi-watt resistor (12
quired)

51, 82, 84, 85, S6—D.pd.t. rocker switch, 13
required ( Burstein-Applebee 181)512 or simi-
lar)

S3—24-p.d.t, rotary switch (IRC-CTS T239 or
similar)

Tl—llmlulion transformer, 117-volt a.c. to 117-
volt a.c.

Misc.—Case ( prcferably icooden), frout panel,
decals, knobs, rubber foet. power line cable, cte.

re-

the C OPERAND switch is identical to
the Carry In for the first adder stage.
If the C OPERAND is set to 0, the
Carry In is zero; if it is set to 1, then
the Carry In is one, which will increase
the sum by 1.

For the SUB(tract) function, the ac-
tion of the C OPERAND switch is in-
verted by the wiring of $3¢f). That is,
when the C OPERAND is in the normal
(0) position, the Carry In is a 1 since
85(b) selects the B+ supply voltage in
the 0 position.

April, 1968

This initial carry-in completes the
two's complement operation by adding 1
to the A and inverted-B Operand total.
On the other hand, if the C OPERAND
switch is in the 1 position, then no
Carry In will be present. As a result, the
total will be 1 lower than the difference
between the operands.

Numbers Switch. This switch (8S%)
enables you to use either signed or un-
signed binary numbers as the A and B
OPERANDS. With S} in the “4 BITS +
SIGN” position, the binary numbers
represented by the A and B OPERAND
switches and in the right-most five bits
of the RESULT REGISTER are thought
of as being signed numbers. For ex-
ample, 01110 (fourteen) 4+ 11110 (minus
two) will be 01100 (tw=zlve).

Notice that, with S} in this position,
the right-most 5 bits of the RESULT
REGISTER cannot contain the sum of
all possible numbers that can be entered.
For example, 01111 (fifteen) + 00011
(three) will display as :0010. But since
the fifth bit is being used as the sign

(Continued on page 100)
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LEADER IN ELECTRONICS

TRAINING
When you think of electronics, you
immediately think of RCA...a name
that stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc,, a service of Radio Corporation of
America, has been a leader in technical
training.

RCA AUTOTEXT TEACHES

ELECTRONICS FASTER, EASIER,

ALMOST AUTOMATICALLY
Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Training will help you
learn clectronics more quickly and with
less etfort, even if you've had trouble
with conventional learning methods in

the past.
3 ARE NOW OPEN TO MEN SKILLED
IN ELECTRONICS
RCA Institutes is doing something pos-
itive to help men with an interest in
electronics to qualify for rewarding
jobs in this fascinating ficld. Every year,
literally thousands of high paying jobs
in electronics go unfilled just because
not enough men take the opportunity
to train themsclves for these openings.

THOUSANDS OF WELL PAID JOBS

WIDE CHOICE OF CAREER

PROGRAMS
Start today on the electronics career
of your choice. On the attached curd is
a list of “Carcer Programs”, cach of
which starts with the amazing AUTO-
TEXT method of programmed instruc-
tion. Look the list over, pick the one
best suited to you and check it off on
the card.

Construction of Multimeter.

April, 1968

SPECIALIZED ADVANCED
TRAINING
For those already working in elec-
tronics or with previous training, RCA
Institutes offers advanced courses. You
can start on a higher level without wast-
ing time on work you already know.

6 PERSONAL SUPERVISION
THROUGHOUT

All during your program of home study,
your training is supervised by RCA In-
stitutes experts who become personally
involved in your efforts and help you
over any “rough spots™ that may de-
velop.

VARIETY OF KITS YOURS

TO KEEP
To give practical application to your
studies, a variety of valuable RCA In-
stitutes engineered kits are included in
your program. Each kit is complete in
itself. You never have to take apart one
piece to build another. At no extra cost,
they're yours to keep and usc on the job.

8 FROM RCA INSTITUTES ONLY —
TRANSISTORIZED TV KIT,
VALUABLE OSCILLOSCOPE
Those enrolled in RCA's television
course Or program receive complete
transistorized TV Kit. All students re-
ceive a valuable oscilloscope —both at
no cxtra cost and only from RCA Insti-
tutes.

UNIQUE TUITION PLAN

With RCA Home Training, you
progress at the pace that is best for you!
You only pay for lessons as you order
them. You don't sign a long-term con-
tract. There’s no large down-payment
to lose if you decide not to continue.
You're ncver badgered for monthly

Construction of Oscilloscope.

WWW ammernacaaradiohisetary com

bills. Even if you decide to interrupt
your training at any time, you don’t pay
a single cent more.

10 RCA INSTITUTES GRADUATES
GET TOP RECOGNITION
Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
clectronics ficld; many others have their
own profitable businesses. This record
is proof of the high quality of RCA In-
stitutes’ training.

CLASSROOM TRAINING
ALSO AVAILABLE

If you prefer, you can attend classes at
RCA Institutes Resident School, one of
the largest of its kind in New York City.
Coeducational classroom and labora-
tory training, day and evening sessions,
start four times a year. Simply check
“Classroom Training” on the attached
card for full information.

JOB PLACEMENT SERVICE, T0O!

Companies like IBM, Bell Telephone
Labs, GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse, and major
Radio and TV Networks have regularly
cmployed graduates through RCA
Institutes’ own placement service.

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION! NO
SALESMAN WILL CALL!

All RCA Institutes courses and
programs are approved for veter-
| ans under the New G.I. Bill.

RCA INSTITUTES, DEPT. PE-48
320 West 31st Street,
New York, N.Y. 10001

rL

Temperature experiment with transistors.

Accredited Member National Home Study Council
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HOW BINARY SYNTEM WORKS / CONTINUED

listed, remembering that the left-most
bit is the sign of the number.

(i) 00111 +7
(j) 11001 —_
(k) 10011 —|

Binary Addition With Negative Numbers.
As was mentioned earlier, the selection
of two’s complement form for negative
numbers means that no special circuitry
is required to manipulate them. In other
words, the addition of positive and nega-
tive numbers is performed exactly as
was shown above. For example, the addi-
tion of five and minus one would be:

carries 11111

five 00101
minus one -+11111
four 00100

In this case, the carry out of the left-
most bit is simply discarded.

Interestingly enough, if the addition
results in a negative total, no extra
work is required either. For example,
the sum of minus five and one is:

carries 11

minus five 11011
one +00001
minus four 11100

That 11100 is minus four can be veri-
fied by inverting 00011 and adding 1
(00100).

A final example would be minus five
plus minus one:

CONNTRUCTION &

No special construction techniques are
necessary to build the “Binary Adder.”
The easiest method is to drill the front
panel to accept the various switches and
readout lamps before doing anything
else. The author used the physical ar-
rangement shown in the photo on page
29, although any other arrangement can
be used, depending on the type of
switches and lamps you use. A ‘nib-
bling” tool was used to make the cutouts
for the switches, and dry transfer letter-
ing was used for front-panel marking.

40

carries 11111

minus five 11011
minus one +11111
minus six 11010

Again, the left-most carry is discarded.

Binary Subtraction. We have seen how
binary addition works, that ‘“carries”
are produced in much the same way as
in the decimal system, and we have de-
fined a truth table that shows how to
add two binary digits under all circum-
stances. Likewise, we could (but will
not) develop the mechanics of binary
subtraction, with rules for “borrowing,”
etc. In keeping with this straightforward
approach, the older digital computers
actually had separate circuitry for per-
forming subtraction. But that is un-
necessary.

Subtraction can be thought of as the
addition of one number with the nega-
tive of a second number. That is, five
minus one is the same as five plus
(minus one); or, in general, “x—y" is
identical to “x+ (—y).” Therefore, to-
day’s computers (and the “Binary Add-
er’ as well) perform subtraction by
taking the negative of the second oper-
and and then adding the two together.
Since we are using two’s complement
negative numbers, we will perform sub-
traction by taking the two’s comple-
ment of the second number, and then
adding the two operands together. The

(Continued on page 92)

APPLICATIONN

The only requirements for proper lay-
out, is that the six readout lamps (RE-
SULT REGISTER) be installed in an
equally spaced row across the upper end
of the panel, with the “1” indicator at
the right and the “32-OVERFLOW?”
lamp at the left. The five A OPERAND
switches should be located sequentially
under each readout bulb, starting at the
right-hand side; the BOPERAND switch-
es should be located directly under the
A OPERAND switches; and the C OP-
ERAND switch should be mounted di-

POPULAR ELECTRONICS
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32- 18
QVERFLOW
e S
RESULT REGISTER

Overall interior view of
the Binary Adder is shown
at the left. The four pho-
tos surrounding this view
identify the various com-
ponents within the circuit.
Note the alignment of each
A aid B Operand switch
with its associated Result
Register readout indicator.

RESULT

REGI STER"\
2 A OPERAND

DIQDES (5}

FOR EACH
GNE B8IT ADDER

April, 1968 41

WWW ammernacaaradiohietary com



www.americanradiohistory.com

CONSTRUCTION & APPLICATIONS / (ONTINUED

rectly under the right-hand column (see
the photos on pages 29 and 41).

Each OPERAND rocker switch is
mounted so that the switch is “off”
when the side toward the user is “down.”
The positions of the other switches and
the a.c. indicator lamp are not impor-
tant. The power transformer and its
associated rectifier can be mounted wher-
ever convenient.

Once all components are properly
mounted, wire the circuit point-to-point
in accordance with Fig. 3. (This figure
does mot detail the repetitive internal
circuitry of the five adder stages in Fig.
2 to avoid schematic complexity.) Make
sure that all diodes are mounted with
the correct polarity, and properly iden-
tify the terminals of the OPERAND
switches. Note that a 22-pole, 2-position
switch is required for the FUNCTION
switch; you will have to identify the
required contacts and use color-coded
wire to avoid mix-ups.

Initial Checkout. Once wiring has been
completed and checked as to accuracy,
the “Binary Adder” should be tested.
Plug the unit into a source of 117-volt

CONTROLS AND INDICATORS

NUMBERS Switch This s.p.d.t. switch changes
the arrangement of the RESULT REGISTER in-
dicator lamps. When it is in the “4 BITS +
SIGN" position, the left-most bit is considered
as the sign bit, so that the A and B OPERANDS
may be positive or negative. When it is in the
“5 BITS' position, no sign bit is used, so the
left-most bit has the place value of sixteen;
and only positive operands may be entered.

FUNCTION Switch This switch selects either
an “ADD" or “SUB" (subtract) function.

A OPERAND Switches A set of five d.p.d.t.
switches used to insert one five-bit binary
number.

B OPERAND Switches A set of five d.p.d.t.
switches used to insert a second five-bit binary
number.

C OPERAND Switch A single d.p.d.t. switch
with which a binary 1 may be added or sub-
tracted from the total.

RESULT REGISTER Indicator Lamps A set of
six neon indicator lamps which display the
sum or difference of the “A, B, or C OPER-
ANDS."” A turned-off lamp indicates a binary
0, while a glowing lamp indicates a binary 1.

42

a.c. and turn the POWER switch ON—
the red a.c. indicator lamp should come
on. Place the NUMBERS switch (8%)
in the 5 BITS position and the FUNC-
TION switch in ADD. With the A, B,
and C OPERAND switches all set to
zero (or down), the RESULT REGIS-
TER indicator lamps should all be off.

Working with a single bit at a time,
try the following operations:

@ B © (@
A OPERAND 0 0o 1 1
B OPERAND 0 1 o 1
C OPERAND 0 0 o0 0
RESULT REGISTER 0 I 1 O plus carry out

“Carry out” is indicated by the next
light (to the left) coming on. For ex-
ample, if the “2” digit position is being
tested, carry out is signaled by the “4”
lamp coming on. As a test of the carry
circuitry, perform the following addition:

A OPERAND (21) 10101
B OPERAND (10) 01010
C OPERAND (1) 1
RESULT REGISTER (32) 1 0 0 0 0 O

If the above tests are good, the subtract
operation can be checked. Place the
FUNCTION switch in the SUB(tract)
position and perform the following op-
erations:

(2) (b) (c)

A OPERAND 11111 00000 00000
B DPERAND 11111 00000 00001
C OPERAND 0 1 0

RESULT REGISTER 000000 111111 111111

As a final check, place the NUMBERS
switch in the 4 BITS 4+ SIGN position
and perform the following operations:

(a)
A OPERAND (+45) 00101
B OPERAND (sub. —6) 11010
C OPERAND o]

RESULT REGISTER (+11) 01011
(b)

A OPERAND (—16) 10000

B OPERAND (sub. 42) 00010

C OPERAND (sub. 1) 1
RESULT REGISTER 01101 + OVERFLOW

In the (b) example above, the ex-
pected result of —19 exceeds the limi-
tations of the “Binary Adder” (which is
restricted to the range of -+15 and —16
inclusive) so that the OVERFLOW indi-

(Continued on page 92)
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BUILD THE

M/M/M Instrument
Amplifier

60-WATT SOLID-STATE GUITAR AMPLIFIER
WITH TREMOLO, REVERB, AND FUZZ

PART 1

OW WOULD YOU like to build a cus-
tom sound system for your electric
guitar with the exact controls and fea-
tures that you want? Or, if you are sat-
isfied with your present arrangement,
how would you like some “add ons”—
such as controllable fuzz, tremolo, and
reverb, that can very easily be hooked up
to your system? If you already have a
relatively low power amplifier, how
about a clean 60-watt booster so that you
can be heard?

If desired, the entire system can be
built “from scratch’ for about $85, and
will have features not found in most pro-
fessional units which cost many times
as much. It even includes a high-quality
straight preamplifier for vocals or voice
announcements.

April, 1968

BY DANIEL MEYER

The M/M/M (Mix, Match, Musical)
Instrument Amplifier is built on four
printed boards each of which can be made
or purchased as a compleze kit, so circuit
duplication will present no problem. To
put the icing on the cake. the entire sys-
tem has been tested over & period of eight
months by a professional combo and has
aroused much comment. Circuit reliabil-
ity has proven excellent.

Power Amplifier. The power amplifier
circuit, shown in Fig. 1, uses five silicon
transistors to insure maximum tempera-
ture stability. The two power output
transistors, @4 and @5, are complemen-
tary types, as are drivers Q2 and Q3.
These four transistors form a class-B,
push-pull, emitter-follower power ampli-

43
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POWER AMPLIFIER PARTS LIST

C1, C3—10-uF, 15-volt electrolytic capacitor
C2—200-uF, 6-volt electrolytic capacitor
C4—50-uF, 25-volt clectrolytic capacitor
C5—4000-uF, 50-volt clectrolytic capacitor
D1, D2--1N3754 diode

D3—Silicon bias diode (1N645 or similar)
Q1, Q3—M M 4005 transistor ( Motorola)
Q2--MM3005 transistor { Motorola)
Q4—S8J3507 transistor (Motorola)
Q5-—MJ2802 transistor ( Motorola)

gl+

+60V

AMAAAAA

1+

R1—10,000-0km, V4-watt resistor topF
R2, R3, R4, R9-—4700-0lun. Yo-watt resistor
R35—68,000-0hm, Va-watt resistor 02
R6~—220-0hm, V4-watt resistor IN3754 (L]
R7—50,000-0kim (rimmer potentiomcter ANMAAAS (i‘ooo;a L
R8—47-0hm, Vi-watt resistor R7
R10—2200-0/hn, Y-watt resistor B
R11, R12—470-0hm, V;-swalt resistor
R13. R14—0.27-0hm, 5-watt resistor
SPKR—-0hm, 60-watt
cupability spcaker =~ |
Misc.—Heat sink, diode 10K 3Rs
clamps (2), mica ir)r- @"’WWWV— 268K
sulating washers (2), R2 (3]
mica Iransistor insu- @_m. MBA0eS
lator, silicone grease, N

mounting hardware, 4.7K
ete. (: >—’VWWW'* ")

2R4 RGE
247x 22003

SPKR
an

= ; 5 o

Fig. 1. This 60-'watt power amplifier is a true hi-fi unit with —_—

response from 20 Hz to over 50 kHz. It can be built separately

and used as a power booster for any instrument (or audio) system. .

fier that provides exceptionally clean out-
put at high power and low cost. The
first stage, @1, is a conventional voltage
amplifier.

Diodes D1, D2, and D3 are connected
between the bases of the driver stages
and provide forward bias to turn the out-
put transistors slightly on to prevent
crossover distortion. Two of these diodes
(D1 and D2) are clamped to the output
transistors’ heat sink so as to stabilize
the forward bias for any variations in
operating temperature of the output
power transistors.

Power output is a continuous 60
watts, corresponding to a peak music
power rating of about 140 watts. Fre-
quency response is from 20 Hz to at least
50 kHz, and the amplifier is designed to
supply any 4-ohm speaker that can carry
the power. Two 8-ohm speakers, each
having at least a 35-watt rating can be
used connected in parallel.

The power amplifier, with the excep-
tton of the two output transistors (@4

44

and Q5), their associated diodes (DI
and D2), emitter resistors R13 and R14,
and output capacitor C5, is assembled on
a printed board such as that shown ac-
tual size in Fig. 2. Components are affixed
to the board as shown in Fig. 3. The
letter-coded connections in Fig. 3 corres-
pond to those in Fig. 1 for wiring to the
external components.

The two power transistors are
mounted on the heat sink, with a mica
insulating sheet and insulating washers
used on @5 only. Use a thin coating of
silicone grease on both sides of the mica
insulator sheet, and on the bottom of
both transistors so as to make a good
thermal bond between the transistors and
the heat sink. One mounting screw of
each power transistor should also secure
a diode clamp. Insert one 1N3754 diode in
each clamp, then tighten the screws.
(The author’s assembly is shown in Fig.
4.)

Make sure that diodes DI and D2 are
correctly wired into the circuit by ob-

POPULAR ELECTRONICS
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Fig. 2. Actual-size printed board for amplifier. The
two power transistors and associated components
are mounted externaily due to their heat dissipation.

Fig. 3. Install the board components as shown. The
letter designations correspond to those in Fig. 1.

P U epi—e e
W, ~F=n ©

1 =p] 1@ @

R s

I o oot D3e—fiz—

‘w4 ,
’cr'*r{s mC3 ! RL LA

S RNIN] ;
n’z n‘a i I D
Oy

serving that a red dot on each diode case
identifies the cathode of the diode. Fail-
ure to wire these diodes correctly may
damage the power transistors.

Once the heat sink assembly has been
completed, it can be wired to the printed
board (see Fig. 1). The two emitter re-
sistors (R13 and R1)) and output ca-
pacitor C5 are mounted elsewhere on the
chassis.

In testing the power amplifier, use a
60-volt power supply, preferably the
one designed for this circuit and covered
in Part 2 of this article. Connect a
voltmeter to the junction of R13 and R1}

April, 1968
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(or point “€” on the circuit board), and
adjust trimmer R7 fcr half the power
supply voltage (about 30 volts). If you
have a sine-wave audio generator and os-
cilloscope, drive the amplifier to full out-
put with a 4-ohm load connected and
adjust trimmer R7 for symmetrical clip-
ping of both sides of the sine wave.

Instrument Preamplifier. The major
difference between a preamplifier de-
signed for a hi-fi system and one designed
for an instrument ampiifier is that in the
latter case there is no need for equaliza-
tion, and a greater dynamic range must
be handled. A recording seldom has more
than a 40-dB dynamic range (due to the
limitations of the tape or record being
used). However, this limitation is not
placed on a musical instrument, and the
preamplifier must be capable of handling

Fig. 4. Diodes D1 and D2 are thermally coupled to Q4
and Q5 by means of a heat sink and diode clamps.

in excess of 60 dB dynamic range during
operation. It must also be capable of han-
dling signals from a millivolt up to a
volt or so without overloading or clip-
ping.

The main circuit, shown in Fig. 5,
makes a very useful instrument pream-
plifier and incorporates a number of cir-
cuits not usually found in most preamps.
Besides the usual bass and treble tone
controls, this preamp features a built-in
fuzz and tremolo circuit.

The first stage (Q1) is a common-
emitter amplifier directly coupled to an
emitter follower output stage (Q2). The
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two inputs are fed to @1 through isola-
tion resistors R2 and R3 wired so that
they will be in parallel only when J1 is
being used. The emitter circuits of Q1
and Q2 contain the fuzz arrangement.
When “Fuzz” level control R36 is ro-
tated from its off position, switch S7 op-
erates. One pole of this switch introduces
a pair of clipping diodes (D2 and D3)
into the audio circuit. The other pole
introduces a parallel coupling capacitor
(C6) into the interstage coupling. This
switching does two things to the signal:
first, the diodes clip all signals that ex-
ceed one-volt amplitude; second, all low-
frequency signals are attenuated and
given a sawtooth shape. As R36 is ro-
tated, the amount of unbypassed emitter
resistance in the QI circuit is reduced
and the stage gain is increased, which, in
turn, increases the amount of clipping
and distortion caused by the diodes. This
type of variable fuzz is far more versatile
than the more conventional fixed fuzz.

T0 TREMOLO
ON/OFF FOOT SWITCH

J3

Pom——_)

OUTPUT

INSTRUMENT PREAMPLIFIER

PARTS LIST
C1, C15, C22-—100-uF, 50-volt clectrolytic ca-
pacitor
C2, C11, C16—2-uyF, 15-volt electrolyitic capaci-
tor

C3, C12, C23—30-uF. 6-volt clectrolytic capaci-

tor
C4, C17—35-uF, 15-volt elecirolytic capacitor
C3, C14—10-uF, 25-vo0ll electrolytic capucitor
C6, C7, C10—0.05-uF capacitor
€8, C21—0.47-uF capacitor
€9, Cb—0.005-uk capacitor
C18 -200-uF, 6-volt clectrolytic capacitor
C19, C20—0.22-uF capacitor
Cf—10-uF . 15-volt clectrolytic capacilor
D1—1N34 or similar germaninm diode
D2, D3—1N645 or similar silicon diode
J1, J2—Closed-circuit phone jack
J3—3-conductor phone juck
Q1, 02, 3. Q4, Q6-—AIPS6566 transistor (Mo-
torolu)
Q35—TI838 field-eficct transisior (Texas Instru-
ments)
R1,RS, R21--2200 0lims
R2, R3., R4, R7, R14, R17—47,000
olims i
R3, R9, R15, R18. R19, R24, R27, | Y

Instrument preamplifier contains fuzz, tremolo, bass, treble, volume, and ‘‘bright-

: a-watt
Rj—10,000 ofims S
R6. R16- 22.000 olms l TEXES
R10, R11. R 154700 okms
R12- 470 ohms J

R22—150,000 ohims

R23-—1000 o/tims

R235—470.000 okimns

R26, R28 68,000 olims

R29-—27,000 ohms

R30. R31- -100,000-0/m linear potentiometer
R32, R33, R34—50,000-0hin polentiometer
R36--10.000-0hm CCIV log taper potentiometer
S1—D.p.s.t. switch (on R36)

S2—S$.p.5.t. switch (on R34)

ness’' controls. Components C13, R20, and R35 are omitted from the schematic and Parts
List since they are not used here but in the straight preamp which is built on a similar board.

Fig. 5.
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Fig. 7. Component layout for instrument preampli-
fier. Components Rf and Cf determine the degree of
fuzz, and may be varied in value from those shown.

Fig. 6. Actual-size printed board for assemtly of in-
strument preamplifier. The preamp can also be used
independently with any instrument audio system.
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The signal from Q2 is then passed
through a bass and treble tone control
circuit (15 dB cut or boost) before it is
further amplified by Q3. There is one
unique feature about the treble control
used here. When switch 82 is activated,
capacitor C, is introduced to bypass
the high-frequency sound around volume
control R32. Introducing this capacitor
in the circuit produces a “bright” signal
that is a type of fixed treble boost. Al-
though switch 82 is shown coupled to
R3}, it can be an independent switch.

The output signal at the collector of
@3 is directly coupled to emitter-follower
@4, from which it is fed to the power am-
plifier. However, the built-in tremolo is
introduced at the emitter of Q3.

The tremolo circuit consists of Q3’s
emitter bypass capacitor (C76) in se-

(Continued on page 99)
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Electronie “A°° Quiz

Electronic technicians and hobbyists must BY ROBERT P. BALIN
learn the meaning of many technical terms
related to their work. lllustrated below are 10

such terms having nothing in common except 6
that they all begin with the letter “A."" Test
your knowledge of electronic terminology by

filling in the missing letters.
(Answers appear on page 98)

cee=D...
;&

ALZT EN LBAET 8 é ';
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P. E. PRODUCTIONS

presents

PROGRAMMED
INSTRUCTION

DOES IT WORK FOR EVERYONE?

EDWARD A. LACY

Introducing
A DRAMATIC NEW STUDY TECHNIQUE
Bool: by
PRENTICE-HALL, McGRAW-HILL, HOWARD W. SAMS, & OTHERS

Suppoirted by

RCA INSTITUTE, CLEVELAND INSTITUTE OF ELECTRONICS,
NATIONAL TECHNICAL SCHOOLS, ETC.

Lyrics and praises sung by

ALL THE BUDDING YOUNG ELECTRONICS
ENGINEERING TECHNICIANS

Gareers I

Electronic

HE NEWEST TOOL of the education

innovators—programmed instruction
—is coming to the aid of the electronics
correspondence or home study institute.
If you study at home, programmed in-
struction (PI) promises to make it easier
and faster for you to learn almost any
subject (including electronics), and to
retain more of what you learn for a
longer time than with other study tech-
niques.

Programmed instruction is theoretical-
ly the most effective home study tech-

April, 1968

nique. Students using PI materials need
neither the help of a teacher nor addi-
tional textbooks. In fact, the philosophy
of the people who prepare PI materials
is: “If you don't understand a topic or
point after reading it in a PI book, you're
not to blame—it's the fault of the per-
son who wrote it.”

Many names have been given to PI
materials. Regardless of what name is
applied to them, however, you can recog-
nize PI materials by their carefully-word-
ed, bite-size bits of information. These
bits are usually arranged in such a man-
ner that they force you to focus your
attention on them. As a result, the once
tedious process of learning becomes al-
most effortless.

If you find it rough going trying to
study from conventional textbooks, it

49
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— EIgclronics
e

will be well worth your while to investi-
gate PI books. You will see for your-
self at first hand that you have nothing
to lose and everything to gain from these
new materials.

What Programmed Instruction Is. The
unique techniques used in programmed in-
struction evolved from the work of Pro-
fessor B. F. Skinner, a psychologist at
Harvard University. In 1954, Professor
Skinner described the first PI course
wherein each student reads the same
material from start to finish without skip-
ping ahead. His technique is known to-
day as ‘“linear programming,” and came
about as the result of extensive studies
of animal and human behavior and learn-
ing habits.

The characteristics of linear program-
ming are small, bite-size bits of informa-
tion, eachh of which is followed immedi-
ately by a question—and its answer
(given on the same page as the question
or on the page directly following it). A
sample of the linear programming tech-
nique is shown on page 51. Each succes-
sive bit of information is based on the
bits preceding it so that the student is
forced to remember what he has learned
in earlier frames. (A frame consists of a
statement, a question, and an answer.)

SAMPLER OF Pl BOOKS ON BASIC ELECTRONICS

Basic Electronics. Edited by Jack W. Friedman,
Harry G. Rice, and Gerald McGinty, RCA Institutes,
Inc. Published by Prentice-Hall, Inc., Englewood
Cliffs, N.J. 07632. Linear program. (Subject ma-
terial is concerned with basic electricity.) 533 pages.
$9.95.

Basic Electricity/Electronics, A Programmed Learn-
ing Course. By Training and Retraining, Inc. Pub-
lished by Howard W. Sams & Co., Inc., 4300 West
62 St., Indianapclis, Ind. 46206. Five-volume set.
Each volume is. divided into two-page segments,
each covering a single idea. Set includes a total of
1300 pages, and sells for $19.95. Volumes are:
Basic Principles And Applications, $4.50; How A.C.
And D.C. Circuits Work, $4.50; Understanding Tube
And Transistor Circuits, $4.50; Understanding And
Using Test Equipment, $4.50; Motors And Genera-
tors—How They Work, $4.50.

D.C. Circuit Principles. By Training Systems, Inc.,
and Stanley L. Levine. Published by Hayden Book
Co., Inc., 116 West 14 St., New York, N.Y. 10022,
Linear program, 246 pages. $3.95.

Introduction To Electronics. By R.J. Hughes and P.
Pipe. Published by Doubleday Book Co., Garden City,
L.l., N.Y. 11530. Branching program under trade
name ‘“TutorText.” 421 pages. $4.95.

A Programmed Course In Basic Electronics. By New
York Institute of Technology. Published by McGraw-
Hill Book Co., 330 West 42 St.,, New York, N. Y.
10036. Linear program; takes approximately 50
hours to complete. 416 pages. $4.95.

Electron Tubes At Work, A TutorText. By James B.
Owens and Paul Sanborn. Published by Doubleday
Book Co., Garden City, L.I., N.Y. 11530. 557 pages.
$6.95.

A Programmed Course In Basic Electricity. By New
York institute of Technology. Published by McGraw-
Hill Book Co., 330 West 42 St., New York, N.Y.
10036. Linear program; takes approximately 50
hours to complete. 333 pages. $4.95.

In the following diagram, switching a hi-fi amplifier input from “Tuner”
to “Phono” is what type of precision check?

Tuner

Phono

Page 94. Moderately precise

Amplifier

o

e
N

Page 106. Very precise; it covers few possibly defective parts
Page 124. Not very precise; it covers many possibly defective parts

This sample page of a scrambled Pl textbook appears in “Logical Electronic Troubleshooting” by Donald H.
Schuster (page 86). Copyright 1963 McGraw-Hill. Used by permission of the McGraw-Hill Book Company.
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How small is a bit of information? To
keep the reader’s attention focused on
the text of PI books in linear program-
ming, each statement is kept as short as
possible. The wording is of extreme im-
portance. and every word or phrase that
does not directly contribute toward get-
ting the topic or idea across to the read-
er is painstakingly weeded out. Conse-
quently, a statement can be as short as
a single sentence for a simple idea, or it
can cover several pages if the subject or
topic is of extreme complexity.

Don’t mislead yourself into believing
that a PI book is one long examination
because of the frequent questions asked;
this can hardly be true since answers are
promptly given. There is a psychological-
ly sound reason for presenting state-
ment, question, answer in rapid-fire or-

der. This technique, many psychologists
have found, helps to firmly impress the
idea behind each statement in the read-
er's memory.

It can be shown that making a state-
ment—no matter how long or short-
does not in itself cause the reader to re-
member it. Asking a question about the
statement at once, however, causes the
reader to think about what he has read.
And, to finally impress the essence of the
statement indelibly in the reader’'s mind,
the answer is immediately given. If the
reader’s response to a given question is
correct, knowing he is correct will force
it home. If he gave an incorrect response,
the reader is more likely to go back over
the material to see where he went wrong.

Now compare PI's linear programming
technique with textbook techniques. With

SET 41

41-1

stronger. larger

Common-Emitter Amplifier:

Voltage Gain

An important application of the common-emitter circuit is in
devices requiring a voltage gain.

By voltage gain, we mean that the

greater output signal voltage is

41-2 Let us now determine how
An a-c signal
alternately drives the base more

voltage gain occurs.

less negative and
negative.

{1} and (2} increases,
decreases or aids, (1)

opposes

L]

varies, changes
base-emitter junction.

41-4 The varying base bias ____

than the input signal voltage.

41-3 The varying base-to-emitter voltage alternately
and (2}

____the forward base bias.

the resistance of the

41-5 When the resistance of the

base-emitter junction

change, vary current must

changes,
the base current and the collector

\75‘7& >

Sample from a linear programmed P! book. RCA Service Company, ‘‘Fundamentals Of Transistors: A Pro-
grammed Text"" (©) 1966 (page 121). Reprinted by permission of Prentice-Hall, Inc., Englewood Cliffs, N. J.

April, 1968
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conventional study books, the reader is.

forced to wade through an entire chap-
ter before he is asked a question about
what he has learned. If a chapter is suf-
ficiently long, he will have forgotten most
of what he has read; so to answer all
the review questions, he may have to re-
read the chapter several times. Then. he
may have to look in another section of
the book for the answer key—if the book
contains the answers.

All of this is time-consuming, boring,
and frustrating. Behavioral psychologists
feel that a delay of even a few seconds
between statement, question, and answer
tends to spoil the learning effect.

Anyone who studies by means of con-
ventional techniques doesn’t know what
kind of progress he is making. He gen-
erally has to wait until he attempts to
answer the review questions at the end
of each chapter before he realizes that
he missed an important point. This is
not the case with PI books; the student
knows exactly what his progress is at
all times. If he misses a point anywhere
in a PI book, he has to stop and im-
mediately retrace his steps; there is no
point in going on since that will only
compound the problem.

In addition to linear programming,
there are at least two other techniques
used in PI books available at present.
Although linear programming is by far
the most popular, “intrinsic” or “branch-
ing” programming is preferred by many
students. A third type—adjunctive pro-
gramming—is also being tried.

The big difference between linear and
branching programming is the makeup
and arrangement of each frame. While
linear frames are short and concise, the
branching technique uses more wordy
statements, generally has multiple-choice
questions following the statement, and
each choice directs the reader to a dif-
ferent page in the book to tell him wheth-
er he is correct or incorrect. If an in-
correct response is given, the reader is
also told what page to refer back to so
that he can determine where he went
astray.

The in the

pages branching pro-
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SAMPLE P! BOOKS ON SOLID-STATE ELECTRONICS

Simplified Transistor Theory, A Programmed Text.
By Training Systems, Inc., and Stanley L. Levine.
Published by Hayden Book Co., Inc., 116 West 14
St., New York, N.Y. 10011. Linear program. 228
pages. $3.95.

Transistors. By Federal Electric Corp. Published by
Prentice-Hall, inc., Englewood Cliffs, N.J. 07632.
Linear program; takes approximately 47 hours to
complete. 430 pages. $13.25.

Fundamentals Of Transistors, A Programmed Text.
By RCA Service Co. Published by Prentice-Hall, Inc.,
Englewood Cliffs, N.J. 07632. Linear program, takes
approximately 15 hours to complete. 223 pages.
$12.00.

A Programmed Course In Basic Transistors. By New
York Institute of Technology. Published by McGraw-
Hill Book Co., 330 West 42 St., New York, N.Y.
10036. Linear program; takes approximately 50
hours to complete. 473 pages. $5.95.

Special Purpose Transistors. A Self-Instructional
Programmed Manual. By Federal Electric Corp., Pub-
lished by Prentice-Hall, Inc., Englewood Cliffs, N.J.
07632. Linear program; takes 8 to 11 hours to
complete. 129 pages. $6.75.

grammed book are intermixed, or scram-
bled, making it impossible for the read-
er to make any sense out of the text
if he were to read each page in numerical
order. In any case, if he should attempt
to read the text in this manner, a state-
ment such as: “If you're reading this
page, you're not following instructions”
would set him straight.

Some people still feel that the small
steps used in PI books tend to bore the
reader. On the other hand, proponents
of PI strongly feel that any subject, no
matter how complex, can be broken down
into a sufficient number of bite-size pieces
to make a program that any reader can
easily absorb.

Even so, some experts in the field hesi-
tate to define exactly what programmed
instruction is. Allen Calvin, President of
Behavioral Research Laboratories cau-
tions, ‘“Just calling materials ‘pro-
grammed’ does not create a true pro-
gram sequence.” But there can be little
doubt that PI has caught on and is defi-
nitely growing.

Who Uses Pl. When PI first appeared
on the scene in the mid-1950’s, it was
loaded with fancy teaching machines and
a lot of sales double-talk. A few sales-
men went so far as to promise school
administrators that their teaching ma-
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chines would eliminate the teacher in the
clagsroom. The teachers who would be
affected obviously had strong feelings
against PI. But after a few years had
elapsed and the wild claims died down,
teachers began to accept—and even wel-
come—the help PI can give in the class-
room. There will always be a need for
teachers, but PI can make their jobs
easier.

Today, teaching machines have all but
disappeared; the ones remaining are used
on an experimental basis until their
worth can be better ascertained. But al-
though the machines are gone, PI text-
books abound. An estimated five million
students, from elementary school through
college, will use PI materials during 1968.
And, although this is a big jump over
last year’s figure, it is small when com-
pared with estimated future jumps.

A few top men in the education field
still feel that PI is a passing fad. But
other education officials- -as well as large
corporations and well-known foundations
-—continue to study and heavily invest in
PI. The Ford Foundation and Carnegie
Corporation are among those supplying
grants for the investigation and possible
utilization of PI materials. The American
Management Association and the Nation-
al Society for Professional Engineers of-
fer PI courses to their membership.

Pl BOOKS ON MATHEMATICS FOR ELECTRONICS

Math For Electronics. By Federal Electric Corp.
Published by Prentice-Hall, Inc., Englewood Cliffs,
N.J. 07632. Linear program; takes 40 to 60 hours
to complete. 640 pages. $11.95.

Mathematics For Electronics Engineers And Techni-
cians. Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, Ind. 46206. 256
pages. $6.95.

PI BOOKS ON TROUBLESHOOTING

Transistor Circuit Troubleshooting Course, ETR
4423. By General Electric Co., Dept. B, 3800 N.
Milwaukee Ave., Chicago, Illl. 60641. 3 volumes,
240 pages. $14.25.

Logical Electronic Troubleshooting, A Programmed
Book. By Donald H. Schuster. Published by McGraw-
Hill Book Co., 330 West 42 St.,, New York, N.Y.
10036. Scrambled program. 303 pages. $4.50.

Electronic Troubleshooting, A Self-Instructional Pro-
grammed Manual. By Philco Technical Institute.
Published by Prentice-Hall, Inc., Englewood Cliffs,

N.J. 07632. Scrambled program. 274 pages.
$10.50.
April, 1968

Professors at 23 universities have pre-
pared programs that are considered to
be ‘“remarkably effective.” Through a
Programmed Learning Committee, the
American Society for Engineering Edu-
cation has been instructing engineering
professors in the preparation and use of
PI materials.

At last count, the Air Training Com-
mand, the Air Force's training arm, is
using a total of 339 PI packages. As a re-
sult of the effectiveness attributed to PI
techniques, ATC has directed all of its
technical training centers to add them
to airman training progrars.

Correspondence schools employ varia-
tions of all three PI techniques (linear,
branching, and adjunctive}. The RCA In-
stitute PI course, “Introduction to Elec-
tronies,” has been available since 1963.
This course is written in a linear pro-
gramming style called ‘“Auto-Text” by
RCA.

Jack W. Friedman, Director of RCA
Institutes Home Study School says: “Stu-
dents learn more quickly with pro-
grammed material, and they greatly
prefer programmed lessons to the conven-
tional type. However,” he adds, ‘“we have
no evidence that scholastic results are
very much better than those achieved by
conventional material. We do not use pro-
grammed texts for any other course in
the Home Study School primarily be-
cause of high costs and long production
time.”

At International Correspondence
Schools, elements of PI are used in sev-
eral textbooks on different subjects—
chiefly to provide a review and drill after
the student has gone through a conven-
tional textbook. Since 1964, ICS has of-
fered an electronics fundamentals course
in both the PI and conventional formats.
In the PI course, the student reads a reg-
ular ICS book, then completes a PI study
guide for each book. The individual ICS
study guides contain up to 500 linear
programmed self-instruction frames.

National Technical Schools is develop-
ing and marketing a ‘“Prcgrammed Tu-
tor” which introduces the reader to a form
of programmed review examinations.
According to NTS officials, the ‘“Pro-
grammed Tutor” is a modification of the
“multiple-branch” linear programming
technique.

(Continued on page 96)
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The Eleectronies Technician—

His
areers In

ElecIronics=
e

Y ELWIN L. LISKE

DURING the past few years, electron-
ics has grown far beyond its tradi-
tional limits of radio, television, and com-
mercial broadcasting. At present, almost
every industry in the United States uses
some form of electronics for day-to-day
business. The home, too, is a proving
ground for electronic devices and gad-
gets. And in every consumer and busi-
ness area, the use of electronics is ex-
pected to become even more widespread.
This expansion has caused a growing

54

Job and His Future

GUIDANCE FOR THOSE PLANNING TO
WORK IN ELECTRONICS AFTER COMPLETING
HOME STUDY OR RESIDENT COURSES

need for technically trained personnel to
produce, maintain, and repair electronic
gear. Where will the technically prepared
men who are in current demand-—and
those who will be in even more demand
in the future—come from? Are there
enough industry-satisfying programs be-
ing offered in today’s educational insti-
tutions? And, finally, where do currently
available electronics technicians and
trainees fit into the picture?

To obtain the most authoritative an-
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swers, these and other questions were
put to 15 different companies employing
technicians. These 15 companies repre-
sented an approximate total of 48,000
employees of which about 6.39% were
electronics technicians. The products
manufactured by these companies in-
clude integrated circuits, communica-
tions equipment, electronic kits, vacuum
capacitors, aerospace equipment, mag-
netic recording devices, transmitting
tubes, satellite tracking and communi-
cations systems, digital and microwave
equipment, etc. All of the information
garnered from these companies plus
technical bulletins provide background
material to help you decide whether or
not you want to aim for a technical ca-
reer in electronics.

Employment Outlook. According to De-
partment of Labor forecasts for a period
extending through 1975. the need for
technicians in all categories will continue
to increase significantly. In Bulletin
#1512 (titled “Technician Manpower:
Requirements, Resources, and Train-
ing”’), the Department states: “Require-
ments for engineering technicians, the
largest technician specialty, are expected
to grow from about 309,000 in 1963 to
533.000 in 1975, or about 73%, a rate of
increase similar to the rate for all tech-
nicians. Because of the relative size of
the field, however, more people will be
needed to fill openings arising from grow-
ing requirements in the engineering
technician specialty than in any other
specialty.”

This forecast was made in 1966, and
has already been proved accurate. Each
of the companies contacted during the
preparation of this article agree that
good technicians are hard to find—some-
times even more difficult than engineers.

A number of major companies have
representatives who travel throughout
the U.S. interviewing interested individ-
uals for possible employment. Quite a
few plants indicated that they currently
had a large number of vacancies for
technicians, and some of the larger com-
panies have in-plant training programs
to supplement their technician force.
Candidates for in-plant training are
chosen from among the unskilled labor
force.

Service technicians who repair and

April, 1968

maintain consumer goods are also in
short supply. The RCA Service Com-
pany, for example, recently decided to
establish permanent training centers in
six key cities. This giant undertaking,
the first of its kind in the television in-
dustry, will enable RCA to train 2500 TV
service technicians in 1968——about dou-
ble the number trained in 1966. Esti-
mates have been made which indicate
that some 25,000 additional color TV
service technicians will be needed in each
of the next five years to keep pace with
expected color TV sales increases during
this period. At the present time, every
major color TV manufacturer is in dire
need of factory service technicians.

Salaries And Benefits. Electronics is a
highly competitive field, but a good tech-
nician is generally assured of premium

WHAT IS AN ELECTRONICS TECHNICIAN?

The term ‘‘technician’” has no generally ac-
cepted definition. It is used by schools and
industry to apply to a wide range of occupa-
tions. There is very little correlation between
one application and another as to the work
performed or educational preparation required.

In general, technicians do work similar to that
of scientists and engineers but with greater
emphasis on the practical. The technician must
be able to solve problems and present written
and/or oral reports relative to his work. In
addition to his particular specialty, the tech-
nician is expected to be quite adept at one or
more of the skilled trades. He is not, however,
expected to perform with the precision of a
craftsman in these areas, but must be familiar
with industry machinery, tools, equipment,
and processes.

Technicians are normally classified according
to the area of specialization—for example, in-
strumentation, aeronautics, electronics, etc.
These classifications are then subdivided to
pinpoint the particular work to be performed
by the technician.

According to the survey made by the author,
there is considerable variation between com-
panies as to electronics technician subcate-
gories. In the majority of the plants contacted,
however, there were two basic categories: en-
gineering technician; and production techni-
cian. The engineering technician generally
works in research and development, assisting
the engineers; he is often called on to perform
minor design and/or redesign and modification
of existing equipment. The production techni-
Cian usually is concerned with product testing,
calibration, checkout, or maintenance of equip-
ment.
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salary and excellent fringe benefits. Nei-
ther salaries nor benefits are standard-
ized throughout the various electronics
industries, but a fairly accurate idea of
what you can expect in the way of wages
can be obtained from the “Average Pay
Scales” table shown below. The table re-
flects the high and low wages paid by

AVERAGE PAY SCALES
PER HOUR RATE
OMP. . -
¢ ANY Low ! HIGH
A $2.28 $4.85
B 2.50 | 5.00
C 2.75 5.00
D 2.88 4.60
E 3.00 4.25
F 3.10 4.85
G 3.18 4.50
H 3.30 5.05
| 3Y517 | 4.12

nine of the major aerospace companies
on the West Coast, but the figures given
can apply as well to salaries in most
areas of the country. If engineering tech-
nician pay rates were not at the top of
all pay scales for non-electronics tech-
nicians and skilled tradesmen, they were
very near it.

The 40-hour work week appears to
be standardized, and suitable pay ad-
justment is generally made for work
done in excess of 40 hours. In some areas
of the country—especially in the North-
east—a great many companies have a
35-hour work week, but overtime pay is
still based on the 40-hour week.

In addition to base pay, fringe benefits
are generally substantial. One company
executive estimates that the cash value
of the benefits amounts to an additional
$1 to $1.25 per hour. Among the more
common benefits you are likely to find
are profit-sharing plans, the privilege of
purchasing company stock, substantial
retirement pensions, insurance policies,
sick leave, paid holidays and vacations,
and educational assistance plans.

The profit-sharing plans are often
most attractive, representing a mean of
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7% additional pay over gross income.
Employees, generally only in the larger
companies, have an opportunity to buy
company shares at from 25 to 50% off
the regular market value of the stocks.
The retirement pension plans are usual-
ly entirely paid for by the company, and
actual benefits received by the employee
at retirement depend on length of ser-
vice with the company. Personal health,
accident, life, and disability insurance
are almost always paid for—at least in
part—by the employer.

Most companies encourage their em-
ployees to continue their education by
attending adult education classes or tak-
ing correspondence courses. To provide
an incentive for employees to pursue
higher education, many companies will
reimburse a good part of the tuition paid
by their employees. If a course is job-
related, the entire tuition is generally
repaid.

At the present time, electronics tech-
nicians are held in high regard by the

JOB DESCRIPTION SHEETS

Most companies use what is termed a ‘“Job
Description Sheet” which describes in detail
the requirements for a particular job. Such
sheets also include information on job quali-
fications, the work to be performed, equip-
ment to be used, etc. Shown below is the con-
tent of a typical job description sheet for a
beginning electronics technician.

JOB TiTLE: Test Technician
DEPARTMENT: Production

FUNCTIONS AND GENERAL SCOPE OF JOB:

Under moderate supervision, the performance of necessary
testing to ascertain that the instruments meet the elec-
trical specifications prescribed by a detailed procedure.
Writing reports from test data. Applicant must have the
ability to read and understand electronics specification
sheets, test procedures, schematics, blueprints, and
sketches.

WORKED PERFORMED:

(1) Testing of electronic instruments using standard test
equipment such as vacuum-tube voitmeter, power
supplies, oscifloscope, and related equipment.

(2) Calibration of instruments by following written test
procedures.

(3) Replacement of faulty components when tests indicate
malfunctions.

(4) Writing necessary test reports on findings.

QUALIFICATIONS

High school plus one or two years of electronics theory.
Basic knowledge of electronics. Work record consistent
with high standards of quality, quantity, and attitude.
Radio amateur background helpful.

EQUIPMENT USED:

All standard efectronic measuring devices such as oscillo-
scope, frequency meter, vacuum-tube voltmeter, volt-ohm-
milliammeter, pulse analyzer, signal generators, etc.

POPULAR ELECTRONICS
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ELECTRONIC TECHNOLOGY PROGRAM®
CLASS LABORATORY OUTSIDE STUDY TOTAL
COURSES HOURS HOURS HOURS HOURS
FIRST SEMESTER
Physics for Electronics | 3 6 6 15
(Electricity)
Technical Mathematics | 5 10 15
(Algebra & Trigonometry)
Electronic Devices 3 6 6 15
Communication Devices <} 6 9
TOTAL 14 12 28 54
SECOND SEMESTER '
Physics for Electronics [l 3 ZJ 6 12
(Mechanics, Heat)
Technical Mathematics Il 4 8 12
(Applied Calculus)
Circuit Analysis, A.C. & D.C. 3 6 6 15
Electronic Amplifiers 3 6 6 15
TOTAL 13 15 26 54
THIRD SEMESTER - 7
Instruments and 3 6 6 15
Measurements
Communication Circuits 3 6 6 15
Intreduction to Computers 4 3 8 15
Technical Reporting 2 4 6
Drawing, Sketching, and 3 3
Diagramming
TOTAL 12 18 24 54
FOURTH SEMESTER - o -
Control Circuits and 3 3 6 12
Systems
Communication Systems 3 3 6 12
Electronic Design and 1 5 6
Fabrication
Introduction to New 2 4 6
Electronic Devices
General and Industrial 3 6 e
Economics
Industrial Organizations 3 6 9
and Institutes
TOTAL 15 11 28 54
U.S. Department of Health, Education and Welfare, “Electronic Technology: A
Sugyested 2-Yeur Post High School Curriculum’

industries which employ them.
companies regard their technicia

professional men, rather than tradesmen,
giving the technician a greater degree of
freedom and opportunity for initiative

and advancement.

Education. The byword of the
tronics industries is education

more education. Although a tremendous
need for technicians exists, the various

industries still carefully screen

cants for technical positions. The de-
cision as to whether a company hires or

April, 1968

Most
ns as

does not hire you depends on your tech-
nical and practical education.

A technical educatior generally has
its roots in high school mathematics and
sciences. On this score, the Electronics
Industries Association points out that
graduation from high school is impor-
tant, and the student should take as
many courses in math and science as his
school has to offer. The industrial arts—
such as radio, electronics, drafting and
blueprint reading, sheet metal work, and
machine shop work—should receive equal
attention in your high school education.

elec-
. and

appli-
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COURSE

Electronics |

Mathematics |

Electronics |l

Electronics 111

Electronics 1V

MIDDLE-LEVEL MODEL CURRICULUM®
SEMESTER
HOURS SELECTED TOPICS
FIRST SEMESTER

3 P-N junction diodes, tunnel and zener
diodes, silicon controlled rectifiers, E-I
characteristics (diode and transistor)

Electrical Principles | 5)

3 Introduction and review of general math-
ematics, simple linear equations, alge-
braic processes, slide rule

11

SECOND SEMESTER

3 Transistors (p.n.p. and n.p.n.), Current in
solid-state devices, E-l characteristics
(diode and transistor), dynamic parameters
of electronic devices

Electrical Principles |l
Mathematics |l 3 Algebraic processes, elementary toplcs in
geometry and trigonometry, slide rule

11

THIRD SEMESTER

6 Transistor multivibrators, transistor am-
plifiers, feedback effects, filters, regulated
power supplies

Mathematics 11l 3 Application of number systems, logic
systems

9

| FOURTH SEMESTER

% Logic circuits (basic): techniques for trig-
gering, gating, synchronization; techniques
for staring and comparing

Electronics Specialty
8
COURSE TOTAL: 39 HOURS
*Angelo C. Gillie, “Planning Future Content of Electronics Curriculums,”
Technical Education News, McGraw-Hill Book Company. December, 1966.

If you are still in high school, make an
effort to participate in school science
programs and/or radio club activities.
In high school or out, keep up with elec-
tronics developments by subscribing to
and reading magazines, and read new
books and technical bulletins. For prac-
tical experience, you can join an amateur
radio club.

Bear in mind that industry is generally
reluctant to hire you unless you have
some practical experience in your spe-
cialty. Post high school education in a
technical school, junior college, college,
or military school is preferred. Even
then, most companies will put you in a
training program to familiarize you with
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specific pieces of equipment. Remember
that as electronics grows so must your
technical knowledge.

Industry has some very definite views
on the type of training a technician
should have. Today's technician must
have a working knowledge of overlapping
fields; he must know and understand
basic electronics theory, understand ap-
plied physics and basic mechanics, and
be able to handle power tools used in
fabrication.

In this regard, A. C. Bodeau, manager
of the Vehicle Testing Laboratory of
the Ford Motor Company has the fol-
lowing to say in the “Technician Edu-

(Continued on page 102)
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TRY RADIO
DRAMA

GIVE YOUR EYES A BREAK
AND LISTEN IN
ON THE SHORT WAVES

BY LARRY LISLE, K9KZT

April, 1968

IN THE last few years there has been a

reawakening of interest in “radio
drama” in America. It is reflected in the
increasing numbers of dramatic pro-
grams heard on AM and FM stations,
sales of records and tapes of old radio
shows, and the publication of several
books on the subject.

This current enthusiasm for radio
drama can’t be classed entirely as nostal-
gia, for many of the most devoted lis-
teners are too young to remember the
golden age of radio. Instead, it evidently
stems from an appreciation for the capa-

bilities of the medium, which in some
ways surpass those of TV or motion pic-
tures. Which, for example, seemed more
realistic: the time machine built for a re-
cent TV series—or the space ships of the
invaders from Mars on the Orson Welles
radio program of thirty years ago?

Radio stimulates the listener’s imagi-
nation. Heroes are as heroic and villains
as villainous as the listener wants to
make them. Settings can be ancient
Rome or modern New York with equal
ease. On radio, the listener ‘“identifies”
and almost becomes a member of the
cast.

Twenty years ago, we suffered with
“One Man's Family,” leaped tall build-
ings with Superman, and became invis-
ible with the Shadow as we fought the
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evil lurking in the hearts of men. Today
these programs and others like them are
becoming available in America more and
more.

In many foreign countries, radio drama
has never lost its popularity, and is often

ules. With a few exceptions, the pro-
grams in the table below are broadcast
by the more powerful short-wave sta-
tions. So, if all the TV shows are start-
ing to look alike to you, dust off that old
console radio in the living room and

featured as part of short-wave sched- listen to something different! 30—
STATIONS THAT BROADCAST RADIO DRAMA
STATION FREQUENCY DAY BROADCAST PROGRAM
(megahertz) TIME (EST)
Australian 15.320, Mondays 8:05 p.m. Storyteller
Overseas 17.840
Service
Perth Regional 9.610 Sundays 7 a.m. Sunday Playbill
Network 15.425 Sundays 7:45 p.m. Serial
(Australia) 15.425 Sundays 9 p.m. Serial
15.425 Mondays 7-:45 p.m. Serial
15.425 Mondays 9 p.m. Serial
9.610 Tuesdays 6:45 a.m. National Radio Theatre
15.425 Tuesdays 7:45 p.m. Serial
15.425 Tuesdays g p.m. Serial
15.425 Wednesdays 12:30 a.m. Story Time
15.425 Wednesdays 7:45 p.m. Serial
15.425 Wednesdays 9 p.m. Serial
15.425 Thursdays 12:40 a.m. Stories for the Junior
Listener
9.610 Thursdays 8:15a.m. Thursday Night Feature
15.425 Thursdays 7:45 p.m. Serial
9.610 Fridays 6:45 a.m. Encore
Station CBL 0.740 Sundays 2:03 p.m. CBC Stage
(and other Tuesdays 10:30 p.m. Anthology
Canadian Broad- Tuesdays 11:03 p.m. Introducing
casting Corp. Wednesdays 9:03 p.m. Midweek Theatre
medium-wave Fridays 7:03 p.m. Adventure Theatre
affiliates) Fridays 9:30 p.m. Mystery Theatre
Saturdays 8:30 p.m. A Touch of Greasepaint
British 6.110, Sundays 8 p.m. Drama Series
Broadcasting 9.580, Mondays 9:15 p.m. Serial
Corp. World 11.865, Wednesdays 6:15 p.m.  World Theatre
Service 15.140 Wednesdays 8 p.m. Short Story
Saturdays 7:30 p.m. Theatre of the Air
Radio RSA 9.705, Sundays 7 p.m.# 300 Years in Africa
(Rep. of 11.875, Mondays 7 p.m.* Bantu Fireside Tales
South Africa) 15.220 Saturdays 7 p.m.* Stories of the Veld
Voice of 11.885, Sundays 8:15 p.m. American Short Story
America 11.955, Wednesdays 6:15 p.m. Short Stories
(beamed to 15.250, Saturdays 10:00 p.m. American Musical Theatre
Latin 9.650,**
America) 9.565% %
Voice of 5.960, Sundays 11:15 a.m. American Short Story
America 15.205 Sundays 1:15 p.m. American Short Story
(beamed Sundays 4:15 p.m. American Short Story
to Europe) Wednesdays 9:15 a.m. Short Stories
Wednesdays 12:15 p.m. Short Stories
Saturdays 9:30 a.m. American Musical Theatre
sRepeated at 7 p.m., local time, for all zones; higher frequencies o East Coast, lower frequencies to
West Coast
=Phese frequencies are in use after 8§:30 p.m.
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ELECTRICAL/ELECTRONIC INVENTIONS OF PARTICULAR NOTE

Electronic Lip Reader

Invented by E. G. Nassimbene Patented June 29, 1965—No. 3,192,321

Are you interested in becoming the feature attraction of a tooth whitener
and brightener TV commercial? Do your friends say that you open your
mouth too much? Is your 00" syllable enunciation as good as it should
be? If you want to double-check, this is the invention that may hold all the
answers. Consisting of one or more miniature light sources, and two, three,
or four miniature photocells, it reads out the reflectivity around your
mouth, lips, teeth, and tongue. Wonder if the same idea could be applied
to reading someone else’s lips—what a handy spy device!

April, 1968 61
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“CIE training helped pay
for my new house,”

3 says Eugene Frost
i of Columbus, Ohio
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Gene Frost was “stuck’ in low-pay TV

repair work. Then two co-workers suggested
he take a CIE home study course in
electronics. Today he’s living in a

new house, owns two good cars and a

color TV set, and holds an important
technical job at North American Aviation.

If you'd like to get ahead the way

he did, read his inspiring story here.

F YOU LIKE ELECTRONICS—and ate
I trapped in a dull, low-paying job—
the story of Eugene Frost’s success
can open your cyes to a good way to
get ahead.

Back in 1957, Gene Frost was
stalled in a low-pay TV repair job.
Before that, he'd driven a cab, re-
paircd washers, rebuilt electric mo-
tors, and been a furnace salesman.
Hed turned to TV service work in
hopes of a better future—but soon
found he was stymied therc too.

“I"d had lots of TV training.” Frost
recalls today, “including numerous
factory schools and a semester of ad-
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vanced TV at a college in Dayton. But
even so, | was stuck at $1.50 an hour.”

Gene Frost's wife recalls those days
all too well. “We were living in a
rented double,” she says, “at $25 a
month. And there were no modern
conveniences.”

“We were driving a six-year-old
car,” adds Mr. Frost, “but we had no
choice. No matter what I did, there
scemed to be no way to get ahead.”

Learns of CIE

Then one day at the shop, Frost got
to talking with two fellow workers
who were taking CIE courses. .. pre-

WWW akhrerieaniadiahictary com
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paring for better jobs by studying elec-
tronics at home in their spare time.
“They were so well satisfied,” Mr.
Frost relates, “that I decided to try
the course myself.”

He was not disappointed. “The
lessons,” he declares, “were wonder-
ful—well presented and easy to undcr-
stand. And I liked the relationship
with my instructor. He made notes on
the work I sent in, giving me a clear
explanation of the areas where'I had
problems. It was even better than tak-
ing a course in person because I had
plenty of time to read over his com-
ments.”

Studies at Night

“While taking the course from CIE,”
Mr. Frost continues, “I kept right on
with my regular job and studied at
night. After graduating, I went on
with my TV repair work while look-
ing for an opening wherc I could put
my new training to use.”

His opportunity wasn’t long in
coming. With his CIE training, he
qualified for his 2nd Class FCC Li-
cense, and soon afterward passed the
entrance examination at North Amer-
ican Aviation. “You can imagine how
i felt.” says Mr. Frost. “My new job
paid $228 a month morc!”

POPULAR ELECTRONICS
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Currently, Mr. Frost reports, he's
an inspector of major clectronic sys-
tems, checking the work of as many
as 18 men. “I don’t lift anything
heavier than a pencil,” he says. “It’s
pleasant work and work that I feel is
important.”

Changes Standard of Living

Genc Frost's wife shares his enthusi-
asm. “CIE tramning has changed our
standard of living completely,” she
says.

“Our new housc is just one exam-
ple,” chimes in Mr. Frost. “We also
have a color TV and two good cars
instcad of onc old one. Now we can
get out and enjoy life. Last summer
we took @ 5,000 mile trip through the
West in our new air-conditioned
Pontiac.”

“No doubt about it,” Gene Frost
concludcs. My CIE clectronics
course has really paid off. Every min-
ute and cvery dollar I spent on it was
worth it.”

Why Training is Important

Gene Frost has discovered what many
others never learn until it is too late:
that to get ahead in clectronics today,
you nced to know more than solder-
ing conncctions, testing circuits, and

replacing components. You need to
really know the fundamentals.

Without such knowledge, you're
limited to “thinking with your hands”™
...learning by taking things apart and
putting them back together. You can
never hope to be anything more than
a scrviceman. And in this kind of
work, your pay will stay low bccause
you'rc competing with cvery home
handyman and part-time basement
tinkerer.

But for men with training in the
fundamentals of electronics, there are
no such limitations. They think with
their heads, not their hands. They're
qualificd for assignments that arc far
beyond the capacity of the “screw-
driver and pliers™ repairman,

The future for trained technicians
is bright indeed. Thousands of men
arc desperately necded in virtually
every field of clectronics, from 2-way
mobile radio tc computer testing and
troubleshooting. And with demands

ENROLL UNDER G.I, BILL

All CIE courses are available under
the new G.I. Bill. If you served on ac-
tive duty since January 31, 1955, or
are in service now, check box on
reply card for G.I. Bill information.

like this, salaries have skyrocketed.
Many technicians carn $8,000, $10,-
000, $12,000 or more a year.

How can you get the training you
need to cash in on this booming de-
mand? Gene Frost found the answer
in C1E. And so can you.

Send for Free Book

Thousands who are advancing their
clectronics carcers started by reading
our famous book, “How To Succeed
In Electronics.” It tells of the many
cleetronics carcers open to men with
the proper training. And it tells which
courses of study best prepare you for
the work you want.

If you'd like to get ahead the way
Gene Frost did, let us send you this
40-page book free. With it we’ll in-
clude our other helpful book, “How
To Get A Commercial FCC License.”
Just fill out and mzil the attached card.
Or, if the card is missing, writc to
CIE at the address below.

8
CIE

‘Cleveland Institute

of Electronics
1776 E.17th St. Dept. PE-65
Clevetand, Ohio 44114

Accredited Member National Home Study Council

CIRCLE NO. 14 ON READER SERVICE PAGE

April, 1968
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Megaheriz
VT
Oscillator

THEY SAID IT COULDN'T BE DONE

USED in simple relaxation oscillators,
unijunction transistors (UJT's)—
particularly those of the inexpensive va-
riety—will not operate very far into the
low radio-frequency range. However, the
circuit shown at right enables sine-wave
output from 2N2646 UJT’s at 1 MHaz.
With selected UJT’s of this type, the cir-
cuit will continue to operate up to about
1.5 MHz, above which frequency per-
formance is poor.

In the circuit, LI and C2 make up a
tuned circuit which is resonated at 1
MHz by adjusting the core of L1. Com-
ponents C3 and R1, in series with L1-C2,
comprise a relaxation oscillator circuit.
Capacitor C3 charges through RI, and
when the peak-point emitter voltage of
UJT QI appears across C3, the UJT fires,
discharging C3 across the L1-C2 tuned
circuit. This sets the tuned circuit into
oscillation and, thereafter, the positive-
going excursions of the voltage across
L1-C2 add to the voltage across C3 to
fire the UJT.

Conventional UJT’s will not operate at
1 MHz—and even selected ones operate
poorly at 500 kHz—but at lower sub-
multiples of 1 MHz (333 kHz, 250 kHz,
and 200 kHz), the UJT fires dependably.
The setting of variable capacitor C3 de-
termines @1’s firing rate. Thus, by ad-
justing C3, the firing of the UJT can be
synchronized (accurately locked-in) with
every third, fourth, or fifth cycle of os-
cillation of the L1-C2 tuned circuit.
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BY FRANK H. TOOKER
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The UJT operates at submultipte of output frequency
and shock-excites tank circuit to generate r.f. out.
put. This oscillator circuit can reach 1.5 MHz.

Since a comparatively large voltage is
developed across L1-C2, the lock-in set-
ting of C3 isn’'t especially critical. In
practice, all that is necessary is to adjust
€3 to the minimum value of capacitance
that will produce a maximum signal at
the oscillator’'s r.f. output terminal. To
avoid hand-capacitance effects while
you're adjusting C3, it is essential that
its stator (not the rotor) be connected
to the emitter of the UJT.

If you have several UJT’s, try each
one, for some 2N2646’s work better in
this circuit than others. The output of
the oscillator is at a very high imped-
ance; thus, if it is to be loaded at all, it
must be worked into a high impedance
to maintain oscillation.

==
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Twenty Questions

= Careers
— Flegtronic

ON GETTING

e Your FOC License

ANY TIME is a good time to prepare
for a commercial radio operator’s
FCC license. But now, while the techni-
cian shortage is in full swing, is a par-
ticularly advantageous time. The elec-
tronics industries need technicians and
the communications field in particular
needs licensed technicians. There are far
too many pesitions open for the avail-
able licensed technicians to fill. Those
technicians who obtain FCC licenses now,
before the manpower shortage eases off,
will be in seniority positions and have
established well-paying careers when
and if a surplus arises.
Employers are willing-——and sometimes
eager—to pay “top dollar” for the ser-

April, 1968

BY E. F. RICE and ANDREW J. MUELLER

vices of the capable licensed technician
or operator. In fact, the wages paid to
experitnced First Class License holders
average $10,000 per year. And inexperi-
enced Second and Third Class License
holders are receiving very high start-
ing salaries in comparison with the rest
of the electronics industries.

In some respects, a First Class Radio
Telephone License can be worth a great
deal more to you than a college diploma.
It can be the key to an interesting and
well-paying future-—even if you decide
not to go into the communications field.
The exacting requirements for a license
are known to practically all employers.

It will require study time and perse-
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LICENSEE ACTIVITIES

RADIO TELEPHONE LICENSES

Third Class Operator Permit: Bearer can operate
any type of phone transmitter, under super-
vision of First Class licensee; is permitted to
operate certain classes of broadcast trans-
mitters with Broadcast Endorsement.

Second Class License: Licensee may tune and
adjust transmitters in Public Safety, Business,
and Citizens Bands, and operate certain class-
es of broadcast transmitters.

First Ciass License: Licensee has ali of the above
privileges, may also operate all broadcast FM
and TV stations.

RADIO TELEGRAPH LICENSES

Third Class Operator Permit: Bearer may oper-
ate coastal CW stations up to 250 watts and
certain low power aircraft transmitters.

Second Class License: Licensee may operate all
CW stations, operate and maintain ship CW
transmitters (after passing Coast Guard Exam
for Ship Radio Officer and serving six-month
apprenticeship); must take First Aid course
before going to sea.

First Class License: Licensee must have one year
experience as a Second Class Radio Operator;
is qualified for chief operator on ship.

Restricted Radio Telephone Permit. Bearer may
operate ship-to-shore radio under 4 MHz; may
not adjust or tune transmitter in any way. (No
exam is required. Applicant must be a mini-
mum age of 14 years. Request FCC Form 753;
fill in and mail to the Federal Communications
Commission, Gettysburg, Pa. 17325.) Apply
at any FCC District Office.

verance, but if you have an interest in
electronics, an FCC license can take you
a great deal further than you might have
gone if you remained an unlicensed tech-
nician. Career opportunities in commu-
nications electronics are wide open. It is
even possible for you to work your way
up from an operator or maintenance
man to occupy an executive position.

If you have been planning to obtain
your license, but have been holding back
because of a lack of adequate informa-
tion, the following questions and answers
should help clear the air. The twenty
questions are those most often asked by
prospective licensees.

Who meeds a license?

Anyone who operates or maintains
commercial communications transmitters
and associated equipment is required by
law to possess an FCC license.
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How many types of licenses are there?

The FCC has divided all licensing into
two very broad categories—radiotele-
phony and radiotelegraphy. Special types
of communications equipment operation
and/or maintenance fall under restricted
headings called ‘“endorsements.” The
telegraphy and telephony licenses are
each divided into three classes, with more
privileges accorded as you go from third-
to second- to first class.

An endorsement is an extra privilege
accorded you in addition to the privileges
you receive with a given class and type
of license. For example, a Second Class
Radio Telephone License does not allow
operation of a CW transmitter in an air-
craft unless you have an Aircraft Teleg-
raphy endorsement.

There are four separate endorsements
available: Radar, Aircraft Telegraphy,
Broadcast, and Telegraphy.

The privileges accorded for each class
and type of license are outlined in the
FCC Regulations, Volume I, Part 13, and
a brief description is given in most li-
cense preparation texts.

LICENSING REQUIREMENTS

Applicants for commercial radio operator
licenses must be citizens of the United
States and pass an FCC exam composed of
the appropriate elements outlined below.

RAD!IO TELEPHONE
Third Class Permit: Elements 1 and 2
Second Ciass License: Elements 1, 2, and 3
First Class License: Elements 1, 2, 3, and 4

RADIO TELEGRAPH

Third Class Permit: Eilements 1, 2, and 5. Appli-
cant must be able to send and receive 20
words/minute plain language, 16 words/min-
ute Morse code groups

Second Class License: Elements 1, 2, 5, and 6.
Applicant must be able to send and receive
plain language and Morse code groups as for
Third Class Permit

First Class License: Elements 1, 2, 5, and 6. Ap-
plicant must be able to send and receive 25
words/minute plain language or 20 words/
minute Morse code groups, be 21 years of
age, and have at least one year of experience
in public ship or Coast Guard Station using
CW.

ENDORSEMENTS

Radar: Element 8

Aircraft Telegraphy: Element 7

Broadcast: Element 9

Telegraphy: No exam. Applicant must show proof
of at least six months service on ship.

POPULAR ELECTRONICS

WWW amerncaanadiohietary com


www.americanradiohistory.com

ELEMENT BREAKDOWN

ELEMENT MATERIAL COVERED

1 Basic radio laws, treaties, and regula-
tions

2 Basic operating procedures in com-
munication between AM stations

3 Legal and technical matters for opera-
tion of radiotelephony stations other
than commercial broadcast stations

4 Advanced legal and technical matters
concerned with operation of broadcast
stations

5 Radiotelegraphy procedures covering
communications with radiotelegraph
stations but not including maritime
mobile

6 Advanced radiotelegraphy procedure
covering technical and legal matters
applicable to operation of all radio-
telegraphy station classes

7 Basic theory and practices for opera-
tion of radio communications and navi-
gational equipment in general use in
aircraft

8 Specialized theory and practices for ser-
vicing and operating ship radar

9 Basic regulations for operation of com-
mercial and non-commercial broadcast
stations

The material covered in most study
guides and all formal courses is divided
into nine categories, called “elements” to
conform with the FCC’s testing proce-
dure. Different combinations of these ele-
ments are needed for each class and type
of license and endorsement. The elements
are of two types: one type is devoted to
the FCC Rules and Regulations; the
other covers purely technical material.

How do | prepare for the FCC exam?

There is no ‘“best” method that can
be recommended for everyone interested
in obtaining a commercial radio opera-
tor's license. You can take a resident
full-time course in a technical institute
that features licensing instruction, you
can take a correspondence course, or
you can elect to “go it alone” with the
help of authoritative textbooks. Which-
ever method of preparation you choose
will depend on your budget, the amount
of time you can spend in study, the pace
you want to set, and your technical
background.

Most people who cannot devote them-
selves to full-time study benefit from an
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accredited correspondence course. Only
if you have a considerable background
in electronics should you attempt to go
it alone.

Is much math required?

If you can transpose equations, use
logarithms and powers of ten, and have
no difficulty in solving for unknowns in
the questions in your study texts, you
should have no trouble with the math
on the FCC exam. A knowledge of ele-
mentary algebra and trigonometry will
be sufficient.

Are there many questions
about transistors on the FCC exam?

At the present time, there are very
few questions on solid-state devices. You
might, for example, be asked to interpret
a set of transistor specifications. But to
be fully prepared—in case of a change
in the exam—study transistor bias-
ing networks, power dissipation, heat
sinks, and other related transistor topics.

How long will it take me to prepare for
the first class license exam?

This depends on several factors: the
extent of your interest and/or experi-

SOME USEFUL STUDY TEXTS

Study Guide and Reference for Commer-
cial Radio Operator Examinations (Re-
vised). U.S. Government Printing Office,
Washington, D.C.

Second Class Radiotelephone Handbook,
Second Edition. By Edward Noll. Howard
W. Sams & Co., Inc., 4300 West 62 St.,
Indianapolis, Ind. 46206

First Class Radiotelephone Handbook,
Third Edition. By Edward Noll Howard
W. Sams & Co., Inc., 4300 West 62 St.,
Indianapolis, Ind. 46206

Radar Endorsement Handbook. By Ed-
ward Noll. Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, Ind.
46206

Radio Operator’s License Q and A Man-
ual. Seventh Edition. By Milton Kaufman.
John F. Rider Publisher, Inc., 116 West
14 St., New York, N.Y. 10011

Electronic Communications, Second Edi-
tion. By Robert L. Shrader. McGraw-Hill
Book Co., 330 West 42 St., Naw York,
N.Y. 10036

75¢

$4.75

$4.95

$2.95

$7.10

$9.50
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ence in electronics, the method you
choose to prepare for the exam, ete. If
you are an active ham or have worked in
electronics for a considerable time, you
can prepare for the exam in six months.
For most people who have little or no
familiarity with electronics, it may take
15-18 months.

What type of questions are asked?

The entire exam contains only mul-
tiple-choice questions. Although you can
reasonably expect to do a lot of mathe-
matical computation for the technical
elements of the exam, you will not be
expected to show your work.

Should [ try to memorize the material
in my study texts?

Memorizing the material—particular-
ly in the technical sections-—can be more
harmful than helpful. The only things
you should know by rote are the exact
operating frequencies and power limits
specified by the FCC. So far as the
Rules and Regulations are concerned, a
basic understanding of what they mean
will see you through-—that’s the most
important thing.

How do | apply for my FCC exam?

When you are ready to take your
exam, contact, or write to, your FCC
District Office and request FCC Forms
756 and 756B and a copy of the exam
schedule so that you will know exactly
when the exam you want is given. Fill
in both sides of the two forms, make out
a check or money order (payable to the
Federal Communications Commission),
and mail them to the District Office
where you want to take the exam. Or
apply in person at the District Office.

When and where does
the FCC conduct exams?

The exams are given at regular in-
tervals at all District Offices (see page
71). You do not need a prior appoint-
ment if you report on the proper day
for a given exam. It is best to check
first, since schedules change, and be pre-
pared to pay the fee by check or money
order—not cash. If you wish, however,
to take the exam at a location other
than the office of the Engineer in Charge,
you must mail in your application and
fee prior to the exam date. You will be
notified when to appear.

Map shows boundaries of FCC Radio Districts listed on next page.
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1 Customhouse
Boston, Mass. 02109
2  Federal Building
641 Washington St.
New York, N.Y. 10014
3 New U.S. Customhouse
Philadelphia, Pa. 19106
4 U.S. Customhouse
Gay & Water Sts.
Baitimore, Md. 21202
5 Federal Building
Norfolk, Va. 23510
6 2010 Atlanta Mer-
chandise Mart
240 Peachtree St., NE
Atlanta, Ga. 30303
*Post Office Building
P.O. Box 77
Savannah, Ga. 31402
7 Federal Building
P.O. Box 150
Miami, Fla. 33101
8 Federal Building
600 South St.
New Orieans, La. 70130
*U.S. Courthouse
& Customhouse
Mobile, Ala. 36602

9

10

11

12

13

14

15

New Federal Office
Building, Room 5636
515 Rusk Ave.

Houston, Texas 77002
*Post Office Building
P.O. Box 1527

300 willow St.
Beaumont, Texas 77704
States General Life
Insurance Building

708 Jackson St.

Dallas, Texas 75202
849 South Broadway
Los Angeles, Calif. 90014
Customhouse

555 Battery St.

San Francisco, Calif. 94126
New U.S. Courthouse
620 SW Main St.
Portland, Ore. $7205
Federal Office Building
First Ave. & Marion St.
Seattle, Wash. 98104
New Customhouse

19 St. (Between Calif.

& Stout Sts.)

Denver, Colo. 80202

16

17

18

19
20

21

22

23

24

ADDRESSES OF FCC RADIO DISTRICT OFFICES

Federal Courts Building

Sixth & Market Sts.

St. Paul, Minn. 55102

Federal Office Building

911 Walnut St.

Kansas City, Mo. 64106

U.S. Courthouse

219 South Clark St.

Chicago, IIl. 60604

New Federal Building

Detroit, Mich. 48226

Post Office Building

Buffalo, N.Y. 14203

Federal Building

P.O. Box 1021

Honolulu, Hawaii 96808

Federal Building

P.O. Box 2987

San Juan, Puerto Rico

00903

U.S. Post Office &

Courthouse Building

P.O. Box 644

Anchorage, Alaska 99501

1919 M St., N.W.

Washington, D.C. 20055
“Denotes District Sub-Office

QUARTERLY EXAM LOCATIONS

Alabama, Birmingham
Arizona, Phoenix
Arkansas, Little Rock
Caiifornia, Fresno
indiana, Fort Wayne
Indiana, Indianapolis
lowa, Davenport

lowa, Des Moines
Kentucky, Louisville
Michigan, Grand Rapids

Missouri, St. Louis
Nebraska, Omaha

New York, Schenectady
New York, Syracuse

North Carolina, Winston-Salem

Ohio, Cincinnati

Ohio, Cleveland

Ohio, Columbus
Oklahoma, Oklahoma City
Oklahoma, Tulsa
Pennsylvania, Pittsburgh

Pennsylvania, Williamsport
South Dakota, Sioux Falls
Tennessee, Knoxville
Tennessee, Memphis
Tennessee, Mashville
Texas, Corpus Christi
Texas, San Antonio

Utah, Salt Lzke City

West Virginia, Charleston
Wisconsin, Milwaukee

What fees are charged by the FCC?

The fees charged are determined by
the class of license you apply for and the
services you want. First, second, and
third class license fees are $5, $4, and $3,
respectively, and separate endorsements
are each $2. (There is no charge for the
endorsement when both a license and an
endorsement are applied for simultane-
ously.) Renewals, duplicates, and re-
placements—no matter what class of li-
cense—are each $2.

What materials am | allowed to
take with me into the exam room?

You can take a slide rule—if it doesn’t
have any electronics formulas or tables
on it—and math tables that are not part
of a textbook. Come prepared with sev-
eral pencils, an eraser, a pen, and a rule
or straightedge.

April, 1968

Is there an exam time limit?

There is no specific time limit. How-
ever, you must complete the exam for
each element required for the class of
license you apply for Ly the District
Office closing time. You will not be al-
lowed to leave the room while you are
answering any element of the exam.

What is the passing grade?

You must earn at least 75% on each
element required for the class of license
you apply for. If you fail some elements
and pass others, you will be awarded
the highest class license for which you
qualified. However, if you fail either ele-
ment 1 or element 2, you will not receive
a license—even if you receive 1009 on
every other element.

(Continued on page 100)
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the product gallery

REVIEWS AND COMMENTARY ON ELECTRONIC GEAR AND COMPONENT

PROFESSIONAL SWL RECEIVER
(Heathkit Model SB-310)

“At least someone knows we're alive” is
the way one short-wave listener (SWL)
greeted the announcement of the SB-310.
Yes, apparently last in line (after the hams
and CB’ers), the SWL’s now have a truly
professional short-wave receiver with direct
frequency dialing and readout, plus all the
little extras that go into making a good
product great.

The SB-310 is an offshoot of the re-
nowned Heathkit SB line-up of amateur
radio equipment. This means that the SB-
310 is a tried-and-true receiver incorporat-
ing the preassembled and tested Heathkit
LMO (Linear Master Oscillator)—the heart
of the direct frequency dialing technique.
Dialing accuracy has been checked at
PoruLar ELECTRONICS as being better than
200 Hz on all nine tuning ranges of the
SB-310.

Unlike the ordinary broad-coverage short-
wave receiver, the SB-310 tunes special seg-
ments of preselected short-wave bands.
Each segment is a little over 500 kHz wide
starting at 3.5, 5.7, 7.0, 9.5, 11.5, 14.0, 15.0,
17.5, and 269 MHz Thus, included in the
segments are the 49-, 41-, 31-, 25-, 19-, and
16-meter international broadcast bands; the
75-, 40-, and 20-meter ham bands; and the
11-meter CB channels.

From a circuit viewpoint, the SB-310 is a
double-conversion superhet with two 1if.
stages a high gain r.f. stage, noise limiter,
AM detector, product detector for SSB re-
ception, S-meter, built-in 100-kHz calibra-
tor, and three special crystal filters for
optimizing selectivity. In addition to the
usual loudspeaker and earphone outputs,
the SB-310 has a hi-fi output connection
and a 500-ohm audio line feed that the
SWL will find handy for use with his tape
recorder.

Assembling the SB-310 takes 18-20 hours.
A few kit builders might shave this to 16
hours and a “first time out” builder might
need 22-23 hours. All in all, 19 hours is a
good average. There are no significantly
difficult steps in building an SB-310. Wiring
around the coil band and band change
switch must be executed with care—but even
this step takes only 114-2 hours.

Alignment of the completed receiver is
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easy because the built-in 100-kHz calibra-
tion oscillator can be used as a r.f. signal
generator and the strength of the upper-
sideband signal can be accurately measured
via the S-meter. However, in order to set up
the all-important heterodyne oscillator, a
VTVM or TVM (set for negative 5 volts
full scale) is required. Your reviewer aligned
the SB-310 first with the 100-kHz oscillator
and again using a RCA WR-50B r.f. signal
generator. Sensitivity difference between the
two methods was less than two S-units in
favor of the outboard r.f. generator.

When attached to a 125" flat-top antenna,
the SB-310 assembled by your reviewer was
the equal of any SWL receiver he has used
in the past 10 years—including one model
costing over $1000. All three ham bands
were alive and crowded with signals while
the international broadcast bands offered
up premium DX. In a few hours of casual
tuning, stations from 33 countries were
heard and identified while many more could
only be “guessed at” according to frequency
and language.

In your reviewer’s opinion, the nine tun-
ing ranges of the SB-310 are a good—but
not a perfect—choice. Tuning the 49-, 41-,
31-, 25-, 19-, and 16-meter international
broadcast bands is mandatory, but inclu-
sion of the CB tuning range in place of the
13-meter broadcast band is an unfortunate
selection.®* On the ham bands, some SWL’s
might prefer the substitution of 15 meters
for the 75-meter ham band.

When buying the SB-310 kit, the ham-
band SWL DX’er should consider buying
the SB-310-2 Deluxe SSB Filter ($39.93)
as an accessory. This filter makes for su-
perior SSB reception on all ham bands and
sharpens up selectivity to enable the SWL
to dig out the weak DX signals on 40 or 20.

The SB-310 is a welcome addition to the
ranks of top-quality SWL receivers. The
“mix” of broadcast band and ham bands
provides for interesting DX possibilities at
any time of day or night. The inclusion of
a crystal calibrator, noise limiter and BFO
for CW and SSB reception are ‘“‘extras” not
seen in competitive products.

Circle No. 85 on Reader Service Page 15 or 115

“The Heath Company is considering the release
of a modification kit which will permit SWL’s to
tune the 13-meier band—eliminating CB coverage.
Details from Mr. Al Robberson, Heath Co., Ben-
ton Harbor, Mich.

POPULAR ELECTRONICS
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HEATHKIT SB-310 PROFESSIONAL
SHORT-WAVE RECEIVER

New Heathkit receiver, patterned after tried-and-
proven SB line-up of ham radio gear, is shown
above with. optional extra SB-600 matching speaker.
Heart of the SB-310 is the linear oscillator which
permits direct dialing to exact frequencies. In view
below, dials are set to readout 341 kHz. This fre-
quency is added to primary crystal frequency.

Inside the SB-310, the two black rectangular boxes
are the special filters that permit optimum selec-
tivity on both international broadcast and ham
bands. Tunable linear oscillator is at upper left.

This 'is the coil bank before tha shielding is in-
stalled. Tuning these coils requires a VTVM or TVM.
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CONTINUED

IC'S FOR THE EXPERIMENTER
(RCA KD-2112 Kit)

For the past couple of years, several com-
panies have been putting low-cost solid-state
kits on the market. Such kits usually include
an etched and drilled PC board, all the re-
quired components, and a small booklet ex-
plaining how to assemble the kit, how the
circuit works, and suggested uses for the kit.
It was only a matter of time before a manu-
facturer started producing a line of low-cost
integrated-circuit kits to introduce the elec-
tronics experimenter to the new world of IC’s.

Radio Corporation of America has now
taken this first step with the introduction
of the KD-2112 Experimenter’'s Kit (sug-
gested retail price of $9.95, available at most
RCA distributors). The kit is based on the
RCA CA3020 monolithic silicon multipurpose
wideband audio amplifier. This particular
chip contains seven transistors, 11 resistors,
and three diodes, all in a 12-lead TO-5 pack-
age (about the size of a conventional small-
signal transistor).

The blister-packaged kit comes with an
etched and drilled PC board, and all the com-
ponents required to make either a low-power
(500-mW) audio amplifier, or an audio oscil-
lator for use either as a code-practice oscilla-
tor or as a source of fixed frequency audio
tone. Components not supplied are battery,
speaker, and the telegraph key for the oscilla-
tor. The well-written construction manual
contains all details of circuit assembly, and
includes a brief description of integrated cir-
cuits, how they are made, and how they work.

An interesting item—the RCA kit also in-
cludes an “open” IC (a complete silicon chip
bonded to its base, but without the metal top
hat) so that the experimenter can see the “in-
nards” of an IC by using a magnifying lens.
Incidentally, your reviewer found that this
open IC makes a cute decoration when sol-
dered to a tie clasp.

The IC amplifier goes together nice and
easy, and shouldn’t take anyone more than
an hour or so to assemble. The 500-mW out-
put is more than enough to drive a small
speaker. A crystal receiver was used to drive
the amplifier and the combination sounded
pretty good. So far as the oscillator is con-
cerned, the tone was pleasant and had more
than enough volume to fill a room.

Circle No. 86 on Reader Service Page |5 0or |15
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PROFESSIONAL VTVM
(EICO Model 235)

If you don’t already own one, now is a
good time to think about buying a vacuum-
tube voltmeter. A VIVM is a must if you
work on modern solid-state or vacuum-tube
equipment where voltage readings must be
accurate and meter loading can become a
serious problem. While there isn’t much
difference among available VIVM’s when it
comes to the loading effect they have on
circuits under test, there is a great deal of
diversity in features and versatility among
the individual units offered.

For the hobbyist or technician looking
for modest cost vs. versatility, EICO’s Model
235 Professional VIVM (available from
EICO Electronic Instrument Co., Inc,, 283
Malta St., Brooklyn, N.Y. 11207) probably
ranks among the few meters anyone would
want to start and stay with. It is the equal
of any VTVM-—and superior to some—on the
market in its price range ($49.95 as a kit;
$64.95, factory-wired and calibrated).

With the Model 235 VTVM, the user can
accurately measure d.c. voltages from a low
of 0.1 volt to 1500 volts (up to 3 kV with
optional high-voltage probe) in eight ranges.
Input resistance on all d.c. voltage ranges is
11 megohms, and accuracy is within 3%
full scale.

Seven a.c. r.m.s. ranges are provided—0 to
1.5, 5, 15, 50, 150, 500 and 1500 volts—also
accurate within 3% full scale (for less than
1%, harmonic distortion sine-wave input).
The first five ranges have an input imped-
ance of 830,000 ohms, while the 500-volt
range impedance is 1.3 megohms, and the
1500-volt range is 1.5 megohms. Frequency
response is =1 dB from 30 Hz to 3 MHz,
but it can be extended to 250 MHz with
optional r.f. probe.

There are also seven ohmmeter ranges for
measuring resistances as low as 0.2 ohm
and as high as 1000 megohms. Other fea-
tures include zero-center for accurate FM
detector alignment, a single zero point ad-
justment for all functions and ranges, float-
ing ground, and a heavy-gauge steel cabinet
continuing EICO’s “professional” look. One
other feature deserves special mention—direct
readout of peak-to-peak conversions for
measured a.c. r.m.s. voltages.

Assembly time for the kit will average
between four and five hours, with the greater
part of the time being spent on wiring the
range and function switches. But once the
unit is assembled, less than a half hour is
required to calibrate the individual ranges
for each function.

Many of the features available with the
EICO Model 235 VIVM can be found on

(Continued on page 94)
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RCA IC EXPERIMENTER'S KIT

The first in a series of kits introducing this ex-
perimenter to RCA integrated circuits (IC's), this
blister-packaged kit contains all components needed
to make a 500-mW audio amplifier or a coae-
practice oscillator. The instruction book is com-
plete, and everything is furnished (PC board mount-
ing) except battery, speaker, and a telegraph key.

EICO PROFESSIONAL VTVM

This VTVM has the neat, functional appearance
of a professional instrument. Almost all com-
ponents inside the roomy heavy-gauge steel cabinet
mount on an oversized printed circuit board for
simplified assembly. The meter movement features
a one-position zero-set for all range and function
scales. Several holes in the cabinet provide easy
access to the various calibration potentiometers.

““Uni-Probe’ provided with the
Model 235 eliminates the need
for separate test leads for
each function. The nose por-
tion of the probe revolves and
has two lock-in positions; one
position is for a.c. volts and
resistance measurements,
the other position (with
built-in  1-megohm resistor)
for d.c. voltage measurements.
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NUMBER of letters have been received

by your Information Central editor rela-
tive to a.c. adapter problems. (An a.c.
adapter converts the 117-volt a.c. power line
to some low value of d.c. for transistor
radios, tape recorders, etc.) Most problems
occur when you use a low-cost adapter not
specifically designed for the device being
powered.

The most common problem is hum. In
most cases, a 500-zF (or larger) electrolytic
capacitor, of the correct voltage rating and
proper polarity, can be connected across
the adapter output to reduce the hum level.

The second problem is voltage output.
Sometimes it is too low to power the radio
properly, etc., and sometimes it is far too
high. In the former case, very little can be
done outside of a complete redesign of the
adapter. In the latter case, you should use
a resistor in series with one d.c. output lead,
terminated in a large value electrolytic, to
reduce the voltage to that required. The
value of the resistor depends on how much
voltage you want to drop; the capacitor
should be about 500 ¢F or larger.

Adding A.F.C. I have an FM tuner that
drifts badly. How can I add a.f.c. to the
set?

Adding a.f.c. to any tuner is a major op-
eration. Basically, the drifting problem lies
in the local oscillator drifting with heat, so
try to keep your tuner away from radiators
or other heat-generating objects. Also, make
sure that the set is well ventilated. And
you could try having a serviceman check the
fixed capacitors in the oscillator circuit—
some may have to be changed.

Stabilizing the voltage to the local oscil-
lator may help. You can stabilize it with
a zener diode if the oscillator is a transistor
circuit or a voltage-regulator tube if it is a
vacuum-tube circuit. Here again, it might
be worthwhile to consult your serviceman.

RC Time Constant. What is the time con-
stant of a resistor-capacitor (RC) circuit,
and how is it figured?

The time constant (tc) of an RC circuit
is the time required to charge the capacitor
to 63.29, of its final voltage or to discharge
it to 36.8%, of its original charge. To calcu-
late the tc, the following formulas can be
used: ¢ (sec) = R (ohms) X C (farads);
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t (sec) = R' (megohms) X C (uF); ¢
(microseconds) = R (ohms) X C (uF);
and ¢ (microseconds) = R (megohms) X
C (pF).

Remote Control. I want to remotely con-
trol three sequential functions using only
a variable d.c. source. Can you recommend
a circuit?

As shown in the schematic below, all you
need is three zener diodes of appropriate
voltages in series with three relays across
the line. As the variable voltage is raised
to 10 volts, the first relay will close. As the

tov 12v

VARIABLE
VOLTAGE

RELAYS
4

voltage goes up, each zener will conduct at
its voltage and close its associated relay.
You can select the zeners and relays for
almost any range of d.c. voltage required.

“Lighting’’ Noise Problem. Sometimes
when we play our electric guitars in TV or
recording studios, or entertainment halls,
severe noises come out of our speakers. We
understand that this may be due to the light-
ing circuits used in many of these places.
W hat can we do about it?

It does sound as if you were picking up
r.f.-like spikes generated in high-power
lighting circuits. Make sure that the guitar
leads to the amplifier and the speaker leads
from the amplifier are shielded and bonded
to the amplifier chassis. Then try to see to
it that the chassis is shielded and grounded
when you’re working in such areas. You
may have to feed the a.c. power to the
amplifier through 0.5-gF coaxial capacitors
to remove any interference coming in along
this route.

Signal Booster. I live in a fringe TV re-
ception area and would like to know if an
antenna-mounted amplifier would be worth-
while.

POPULAR ELECTRONICS
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The only way you can find out is by try-
ing. Your local TV dealer will be glad to
install one to determine whether or not it
will help your reception.

Stalled Record Player. When I load my
record player (it's a good model) and trip
the “Reject” button to drop the first record
on the turntable, the player immediately
stalls. Then I have to push the turntable
around until the record drops and the motor
takes over. What could be wrong?

Since the record doesn’t drop, there is
something binding the action of the record
release mechanism. Just what that some-
thing is may be difficult to find out unless
you have details of the mechanism itself in
your instruction manual. Have you oiled
the record player according to the manu-
facturer’s instructions? Since each player is
different (and we don’t know which one you
have), we suggest sending it to the manu-
facturer’s warrantee or repair service shop.

60-Hz Attenuator. I must remove as much
60-Hz stray signal as possible from an ex-
perimental amplifier I am constructing. I
can’t connect a large value filter capacitor
across the input for obvious reasons. What
can I do?

Try the selective 60-Hz reject network
shown below. Install the reject network in

SHIELDED BOX
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series with the signal lead and adjust the
potentiometer for maximum 60-Hz rejection.

Color-TV Antenna. I have been told that
an ordinary TV antenna is not good for
color-TV reception. Is this true?

Generally, yes. However, if you are in a
strong signal area, an ordinary TV antenna
will work—but not as well as one designed
for color reception. A color-TV antenna is
designed for maximum bandwidth.

Transistor Battery Charger. I have a 9-
volt transistor battery charger and it seems
to work fine; but when I tried using it to
directly power the radio set, it wouldn’t. Do
you know why?
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Your battery charger evidently was not
made to power equipment, but just to charge
batteries with Jow current. Such units simply
do not put out enough power to operate a
transistor radio.

SWL Antenna Switching. My new SWL
setup has a Hammarlund HQ-180 and three
antennas. Two of the antennas are dipoles
and the third is a single-wire-fed long-wire.
How can I arrange a switch to select any
antenna I want?

Very simply, if you can locate a 2-pole,
3-position rotary switch. Since that is un-

T0
DIPOLE! | I I
#) °

1]
)
e TO
I I : 'HQ-180
10 4_—_,] : (BALANCED)
DIPOLE | |
HZ (e — >
T0 I
SINGLE !
WiB 70 Ha-180

GNO
TERMINAL
—GO0D
~GROUND
likely, we would suggest a 2-gang switch
(it’s easier to work with) such as the Mal-
lory Type 1325L. You will then have extra
positions available in case you decide to add
another receiver or another antenna to your
setup. Wire the switch according to the dia-

gram above (we are assuming that you have
300-ohm twin-lead dipoles).

Replace Tubes With Transistors. I like
my tube-type VTVM, but having to wait
while it warms up is a nuisance. Also, the
tubes age, and I always have to reset the
“zero.” Can I replace the tubes with some of
these new field-effect trarsistors?

Sorry, but just because FET’s have the
characteristics of vacuum tubes doesn’t
mean that the two are interchangeable. And
if the tubes could be replaced by FET’s, the
voltages in the VIVM would need to be
reduced, and so would all of the component
values in the surrounding circuitry.

Cannibalized Receivers. I have developed
the knack of cannibalizing Japanese tran-
sistorized radio receivers but don’t under-
stand what the color-cod=d components are
that look like miniature dumbbells.

They are miniature resistors with 14-watt
ratings. Both of the connecting leads are at
one end of the resistor. The color coding is
only three numerals (no tolerance color cod-
ing). You read the coding down, starting
from the end away from the leads. For ex-
ample, a descending color code (assuming
that the resistor is soldersd to a PC board)
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of red. violet, and yellow would mean that
the resistor was valued at 270,000 ohms.

High-Value Filter. I need a large-valued
filter capacitor (in excess of 10,000-uF ) rated
at about 15 volts. I can’t seem to find one.
Can you help me?

If you think of a capacitor as a passive
device that has certain electrical characteris-
tics and not as two pieces of conducting
material separated by a dielectric, you can
come up with the electronic filter shown
below. The effective filter capacitance Cy ap-
pearing across the load is approximately

2N554

AAAAAAA

|
< R |
0. ! !
;:' oK +| 500uF 1
1 I
+
*+ > 1 by

equal to C; Hypp where Hpy is the current
gain of the transistor being used. In the ex-
ample shown, the effective Cy is about 25,-
000 ¢F.

Sealed Vs. Open Switches. Do you recom-
mend a sealed or unsealed rotary switch,
and why?

The sealed type of rotary switch, where
the contacts are not exposed, lasts much
longer. Dust, which can often carbonize and
foul the contacts, is prevented from reach-
ing the contacts.

Mono or Stereo Cartridge. I have an old
mono phono system that I would like to con-
vert to stereo. How is this done?

Usually, it doesn’t pay to convert old
systems, as you need a stereo cartridge, a
new needle, another amplifier with similar
characteristics to the one you now have,
another speaker, and probably a beefed-up
power supply to handle the greater load. The
cost, in money and effort, is just not worth
it.

Vacuum Cleaner Noise. My biggest prob-
lem when trying to listen to the short-wave
bands is the enormous amount of noise gen-
erated by vacuum cleaners operating in my
apartment house. What can I do to reduce
this noise?

Outside of putting a noise filter on each
vacuum cleaner, your best bet is to get the
most out of your antenna and feeder sys-
tem. Put the dipole as far up and as far
away from the noise source as possible, and
use a good-quality coaxial cable between
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the antenna and the short-wave set. making
sure that the braid of the coax is well
grounded at the receiver. Then make sure
that the short-wave receiver is well shielded
and grounded. In fact, both the receiver
metal chassis and the coax braid should
be connected to a cold water pipe for best
grounding. You can also use plug-in line
noise filters (properly grounded) on the set’s
input line cord. Another possibility is to
bridge both sides of the power line to ground
(chassis) inside the set, using 0.01-pF ca-
pacitors.

Output Impedance Matching. The tran-
sistor stereo amplifier that 1 have specifies
an 8-ohm output impedance. Why can’t I
use 4-ohm speakers with it?

In most cases, the power that the ampli-
fier delivers to the load (speakers, in this
case) is a function of the load impedance.
If you reduce that value too far, the ampli-
fier will literally burn itself up trying to
power the wrong load. This can lead to de-
stroyed transistors.

Off-Set Tuning. Can you supply a diagram
for incorporating off-set tuning in my trans-
ceiver? I would like to tune about 2 kHz or
so either side of my crystal-controlled fre-
quency.

The circuit below should do the trick.
Some adjustment of values (depending on

-+
100K 3
RFC
| 2mb ISpF
ATUNES [SILVER-MICA TO LOCAL
{OKS OSCILLATOR
)
: veo
2K 3 ICNs9580
3 -100A
pe .002)F Vo100

the variable capacitor diode used) may be
necessary. Delta tuning is accomplished by
varying the value of the 10,000-ohm poten-
tiometer.

Rejuvenating Tubes. I understand that it
is possible to rejuvenate certain types of
vacuum tubes. How is this done?

There have been many schemes for “re-
juvenation.” One is to use a slightly higher
filament voltage, as in commercial CRT
brighteners. Another is to apply about 400
volts d.c. or so for about 10 seconds be-
tween the cathode and grid; the positive lead
goes to the grid and the negative lead goes
to the cathode. However, neither of these
methods gives any really extended life to the
tube. -0
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WAS THAT EMERGENCY NECESSARY?

] lWHAT were they trying to prove? What

bit of scientific information heretofore
unknown and indispensable to man did they
bring back?” These questions from a vet-
eran amateur and commercial ship operator
were triggered by the account in this col-
umn (October, 1967) of how amateur, com-
mercial, and military services cooperated to
rescue three adventurers from their sinking
balsa raft in the Pacific. The men were
attempting to float from Ecuador to Austra-
lia in emulation of prehistoric sailors, but
our bitter friend points out that the trip
has already been made several times (Kon-
Tiki, etc.); therefore, they were risking their
lives for no good purpose.

This veteran amateur’s ship was in the
Gulf of Mexico at the time that the balsa
raft was sinking, and every half hour from
11 p.m. until daylight, NBA in the Canal
Zone repeated the information that the raft
was in difficulty, and that its crew had re-
quested immediate rescue. Each transmis-
sion triggered the ship’s automatic distress-

call warning system. The operator ques-
tions the necessity of NBA keeping hundreds
of ships “awake” all night by transmitting
the same information again and again. He
concluded his comments with: “If such ‘ex-
peditions’ were forced to post healthy cash
bonds to guarantee the rescue they expect
when they get their feet wet, there would be
fewer of them.”

The above plaint reminds your Amateur
Radio Editor of the time when he and dozens
of other members of an emergency net mon-
itored the transmissions of a mobile amateur
who insisted on attempting to travel with
his wife and two small children (one of
whom was ill) from Chicago, I11., to Dayton,
Ohio, during one of the midwest’s severest
snow storms. Ignoring the advice of every-
one, including the weather bureau and the
highway patrols of Illinois, Indiana, and
Ohio, he started out early in the morning
and spent the entire day creeping down one
road until it became completely impassible,
then back-tracking to a crossroad and try-

AMATEUR STATION OF THE MONTH

When fvar J. Lindstrom, W7UZU,
of White City, Oregon, closes
the doors of the home-built
cabinet in which his amateur
station is located, it looks
like a fine piece of light-oak
living room furniture. The
cabinet houses a Johnson "'Vik-
ing-1I""  transmitter, VFO, an-
tenna ‘‘Match Box,'" and Collins
75A-4 receiver. Licensed since
he was 14 years old, lvar is
now Net Control Station for
two MARS nets and holder of a
MARS ‘“‘Operator of the Month"
award. W7UZU will receive a
one-year subscription for sub-
mitting the winner for April
in our Amateur Station of the
Month contest. To enter the
contest, send a clear picture
of your station with you at the
controis and some details on the
equipment you use and your
ham career to Amateur Radio
Photo Contest, ¢c/o Herb S. Bri-
er, Box 678, Gary, Ind. 46401.

April, 1968
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ing again. The family finally ended up at
dark in a motel less than 75 miles from the
point where the “expedition” had started
ten hours earlier—much to the relief of the
members of the snow emergency net who
realized that if the car had become snow-
bound a rescue party would have to go out
and bring the family in to safety.

Fortunately, as long as there is human
life involved, there always seems to be some-
one brave enough and compassionate enough
(or stupid enough?) to go out and rescue
people from the results of their own heed-
less actions.

lllinois Sesquicentennial. In the photo
below, L. A. Wollan, Jr., Assistant Direc-
tor of the Illinois Sesquicentennial Com-
mission, and R. W. “Bud” Drobish, WIQVA,
of Hallicrafters Company, are shown pre-
senting Illinois Governor Otto A. Kerner
with the first of 100,000 Illinois Sesquicen-
tennial QSL cards to be supplied to Illinois
amateurs by Hallicrafters. Watching, at the
right, are Edmond A. Metzger, WIPRN,
Vice Director, American Radio Relay League
Inc., and Charles Wilson, W9FFP, QSL

The first of 100,000 free Illi-
nois Sesquicentennial QSL
cards is being presented here.
See text above for the details.
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Dick Morris, WA9PZZ, of
Downers Grove, lll., uses
his skill as a professional
photographer to design and
print his own QSL cards,
a facsimile of which is
shown here. See '‘News
and Views'' on page 117
for information on Dick’s
hamming equipment.

Chairman of the Sangamon Valley Amateur
Radio Club. Illinois amateurs may receive
a supply of the QSL cards from WIFFP, Ill-
inois Sesquicentennial Commission, 1016
Myers Building, Springfield, Ill. 62701.

Non-Illinois amateurs may earn an attrac-
tive certificate by working 10 Illinois sta-
tions on the VHF bands or 25 stations on
the high-frequency bands. Illinois amateurs
must work 60 other Illinois stations on the
VHEF’s or 150 on the HF’s to qualify for a
certificate. Applications go to WIFFP at
the address given; must be postmarked no
later than midnight, June 30; and should
list call letters, dates, times, and frequency
bands of claimed contacts. (Since the
claimed contacts will be cross-checked by a
committee, no QSL cards should accom-
pany the applications.)

AM Phone Downgraded Again. Further
handwriting on the wall for those amateurs
who still insist that conventional AM phone
is superior to SSB 1s contained in the Fall,
1967, Collins Signal. The Signal reports that
the commercial maritime services of several

(Continued on page 116)
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A HEFTY BUNDLE of money is being
spent by CB clubs across the U.S. and
Canada in preparation for the 1968 CB Jam-
boree season. Many groups are promising
spectacular events with fireworks, carnival
rides, concession stands, Bingo, TV celebri-
ties. thousands of dollars in prizes, etc. Oth-
er, less wealthy organizations will be content
to invite the entire

country to their lo-

cB calized “picnic,” and

JAMBOREE you gotta bring your
own everything!

SEASON At least one group

plans to attract the
curious from all over the U.S. by promising
the theme of CB’s Tenth Anniversary Cele-
bration! The Citizens Radio Service, as ex-
ercised on 11 meters, will officially reach its
10th birthday in September.

Rumors indicate that another CB organi-
zation will sponsor a ‘“CB Happening.” We
would suppose that transceivers to be used
and shown at the event will be psychedeli-
cally trimmed, equipped with mini-mikes,
and the action wild and woolly, or, mod-
erate!(?)

One harbinger of doom is taking bets that
CB Jamborees in some areas this year will

bring about the downfall of a number of
clubs. He maintains that thousands of
CB’ers who will make a success of CB jam-
borees displaying 50 or more booths (with
only 5 or 6 of those booths relating to elec-
tronics or CB communications) will make a
flop of next year’s ¢vents by failing to at-
tend. In the last five years, CB’ers have be-
gun to weed out the dead ones. They’re get-
ting tired of traveling hundreds of miles to
a highly promoted jam only to find that the
local club got financially out from under by
selling display space to anyone who could
be pitched.

Also, they’re a little fed up with organiz-
ing large caravans that are presented with
the “first prize” trophy for their efforts—es-
pecially when the award is a 49-cent, 114-inch
“Great-Golfer” trophy, with the inscription
changed to read “Courageous Caravan!”
And most of all, CB’ers are getting a little
discouraged at traveling 1, 10, or 1000 miles
to find themselves staring at several hundred
other communications buffs all day, with
very little interest, due to poor planning on
the part of the jamboree programming com-
mittee.

Successful jamborees will be presented by

(Continued on page 96)

1968 OTCB JAMBOREE CALENDAR

Citizens Band clubs that are planning jamborees,
get-togethers, banquets, or something that will be
“happening’ (for the good of CB) are requested to
send the details to the 1968 OTCB Jamboree Cal-
endar, POPULAR ELECTRONICS, One Park Ave-
nue, New York, N.Y. 10016. If possible, include a
report on last year’s event, plus a glossy photo-
graph (or photographs) taken at the 1967 shindig.
For more detailed information on the jamborees
listed below, contact the club or club representa-
tives at.the addresses given.

Rockford, llinois May 19
Event: Fourth Annual RRVCBC Jamboree. Loca-
tion: Rockford Armory, 605 N. Main Street. Spon-
sor: Rock River Valley Citizens Band Radio Club.
Contact: Pierre LaBounty, KPK3273, 2015 Gien-
wood, Dept. AP, Rockford, Il

Wooster, Ohio May 31-June 2

Event: Annual Wayne County REACT Campout and
Jamboree. Sponsor: Wayne County REACT. Con-
tact: Jamboree, P. O, Box 281, Wooster, Ohio.

April, 1968

London, Ontario, Canada June 29-30
Event: Campout '68, held in conjunction with
London’'s annual Fortnight Festival. Sponsor:

South Western General Radio Association. Con-
tact: Peter Harding, Campout '68 Chairman, 26
Grosvenor St., London, Ontario, Canada.

Lexington, Massachusetts June 16

Event: CB Jamboree. Location: Suburbs of Boston,
Mass. Sponsor: Paul Revere Emergency Radio
Service. Contact: Robert Sweet, Secretary, P.O.
Box 495, Lexington, Mass.

Lexington, North Carolina August 17-18
Event: First CB Jamboree. Location: Davidson
County Fairgrounds. Sponsor: Pioneer CB Club.
Contact: Virginia Athay, KOK3171, 11 Hawthorne
Lane, Lexington, N.C. 27292.

Warminster, Pennsylvania Date Pending

Sponsor: Eastern Pennsylvania REACT, Inc. Con-
tact: Edward Wolfgang, president EP/REACT, P.O.
Box 309, Warminster, Pa. 18974
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Short-Wave Editor

SHORT-WAVE lISTENING

By HANK BENNETT, W2PNA/WPE2FT

REENWICH Mean Time, known and
respected the world over as the ab-
solute basis of timekeeping on our planet,
has been abondoned by the British as their
primary time zone. DX'ers will recall that for
many years Great Britain has had a form of
Daylight Saving Time whereby it was on
GMT during the winter months and on “Brit-
ish Summer Time” (or GMT plus one hour)
for the remainder of the year. Now, in a move
little noted by the Western Hemisphere press,
Great Britain has changed its local time to
GMT plus one on a permanent basis, thereby
placing the country in the same time zone as
most of Western Europe.

Greenwich Mean Time is still universal
time to all extents and purposes, however. It
will continue to be used as local time in Port-
ugal, Canary Islands, Ghana, Morocco, Togo,
Mali, and other points along the Greenwich
meridian. And it will continue to be recog-
nized and used by scientists, airline pilots,
ship navigators, and radio operators.

Furthermore, Great Britain’s change of
time zone will in no way affect the operation
of this column. All material published here
continue to be listed as Greenwich Mean
Time (EST plus five hours).

(Continued on page 110)

April, 1968

GREAT BRITAIN GOES TO GMT PLUS ONE

DX Award Honor Roll

Here is an up-to-date listing of the DX
Award Honor Roll, for which the following
DX’ers have qualified. When will we be able
to add your name to the list? The figures at
the right indicate the number of countries,
states, and Canadian provinces/territories
verified, in that order.

James Young (WPEGENA)

Wrightwood, Calif. 230 50 12
Chuck Edwards (WPE4BNK)

Fort Lauderdale, Fla. 180 50 10
Ed Fellows (WPE7BLN)

Seattle. Wash. 200 12
Paul Kilroy (WPE3FOB)

Washington, D.C. 150 50 12
Don Jensen (WPE9JEZ)

Racine, Wis. 190 20

L. E. Kuney (WPESAD)

Detroit, Mich. 150 50 10
Charles Matterer (WPE6DGA)

San Leandro, Calif. 150 50 8
Rickard Markell (WPEGDXC)

Los Angeles, Calif. 150 50
Frank Scolaro Jr. (WPE2LUZ)

Yonkers, N. 150 50
Nathan Rusen (WPEZCY)

New York. N. Y. 150 50
Frank Peters (WPE9EZI)

Chicago, lll. 200

Robert Bergner, WPE4JNU,
DX'es from Fort Myers, Fla.,
with a Zenith M660-A receiver.
His antenna is a 75-foot in-
verted-L. A member of the
BBC Worid Radio Club, Bobby
has a record of 31 states and
41 countries verified to date.
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NGINEERS and scientists at the Bell

Telephone Laboratories (where the tran-
sistor was invented) have been among the
leaders in developing new applications for
semiconductor devices. Understandably,
many of their developments have been in
the communications field. The latest BTL
development may, one day, permit deaf
people to communicate via telephone by

Bell Telephone Laboratories developed this experi-
mental device to enable deaf people to use phone.

reading letters and numbers flashed on the
screen of a small device attached to their
home telephones.

The new experimental device uses solid-
state circuitry and digital logic techniques
to convert coded tone signals generated by
a conventional Touch-Tone® telephone into
sequential letter and number displays. The
letters A through N, except I and J, appear
in the left window (see photo), O through Z
in the center window, and letters I and J as
well as digits 0 through 9 in the right win-
dow. Flashes of light in two lower windows
indicate the end of a word or sentence, or
that letter coding is in progress.

A simple code has been developed which

84

utilizes the arrangement of the letters as they
actually appear on the dial buttons. Letters
A, B, and C are sent using the ‘“2” button,
D, E, and F with the “3” button, and so on
through the alphabet. Depressing the “2”
button once indicates A, twice indicates B,
and three times, C. A special readout circuit
(triggered by the 0 button) stores the signals
until a letter is fully coded. Letters of the
alphabet not used in dialing (Q and Z) are
coded with the 1 button, which is also used
as a word separator (as 111) and to end a
sentence (as 111,111). The 1 button can also
be used to erase stored signals.

Tests of the new device, which are still
continuing, indicate that the average user
can attain a coding rate of eight words per
minute with just a little training. This rate
can be doubled with practice and increased
even more by adaptation of the short-hand
signals normally used by the deaf in manual
communications. The maximum speed of the
present device is about 150 letters per min-
ute, which compares well with acceptable
rates in Morse code.

The unit is still experimental and no pro-
duction is planned for the immediate future.
Further development will depend not only
upon the results of the continuing experi-
ments but also upon the refinement and per-
fection of less costly and less demanding
visual display devices.

Readers’ Circuits. Inexpensive component
testers are popular projects with many hob-
byists and experimenters because, properly
used, they can be real time and money sav-
ers. A spare parts box full of questionable
capacitors, for example, might become an
assortment of valuable parts if checked and
classified.

Two readers—Kenneth Scharf (2569 W.
2nd St., Brooklyn, N.Y. 11223) and Eugene
Richardson (310 E. Mason Ave., Alexandria,
Va. 22301)—have each submitted a simple
capacitor checker circuit. Both circuits use
semiconductor devices—one a transistor and
the other a diode. Both are easy to build and
use, require relatively few components, and
either can be assembled in a single evening.
Their principles of operation are entirely dif-
ferent, however.

PULAR ELECTRONICS
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Ken’s circuit (Fig. 1) uses a pnp power
transistor as a simple audio oscillator, with
its feedback provided by the capacitor (Cx)
under test. It is suitable for checking mid-
range (0.002 to 0.1¢F) mica, ceramic, plastic
film, or paper capacitors, and will indicate
whether the component is defective (open or
shorted) and its approximate value.

*SEE TEXT
T
N.C.
8n
N.C.

Fig. 1. Suggested by Kenneth Scharf, this capacitor
tester has an audio output tone whose frequency
is determined by the capacitor undergoing test.

Transistor QI is a general-purpose power
transistor (a 2N176, 2N301, 2N554, or simi-
lar) while T7 is a 500-ohm CT to 8-ohm
miniature output transformer. Transformer
T1's 500-ohm primary is used as an induc-
tance in this application, and the CT and
8-ohm leads are not connected. Battery B/
is made up from two penlight cells in series,
and S/ is a s.p.s.t. toggle or slide switch.
Test terminals BPI and BP2 can be binding
posts, banana jacks, alligator clips, or simi-
lar connectors. Moderate impedance (2000-
to 4000-ohm) electromagnetic headphones
are used. The instrument can be “jury-
rigged” breadboard fashion or, if preferred,
assembled in a small metal or plastic case
as a permanent addition to the home labo-
ratory.

In operation, feedback capacitor Cx de-
termines the circuit’s frequency, and hence
the output tone serves as an indication of
the test component’s value. To use the in-
strument, connect the unknown capacitor to
test terminals BPI and BP2, and, while lis-

Fig. 2. Reader Eugene Richardson's
capacitor tester has visual readout.

April, 1968

1 Tt
11T VAC H

tening through the headphones, close switch
S1. If the capacitor is shorted or open, no
tone will be heard. If an audio tone is de-
veloped, a higher-frequency tone (pitch) in-
dicates a smaller value. You can “calibrate”
the instrument, if you wish, by checking ca-
pacitors of known value and noting the pitch
of the resulting tones, comparing these to
the signals produced by the test capacitors.

In contrast to Ken’s design, which fea-
tures an audible output signal, Eugene’s
circuit (Fig. 2) uses an inexpensive neon
bulb as a visual indication device. It can
be used for checking most types of capaci-
tors, including electrolytics, with rated work-
ing voltages of 150 volts or more.

In operation, transformer T/ and half-
wave rectifier D/ form a basic d.c. power
supply, with R/ and CI serving together as
a simple ripple filter. Resistor R2 acts as a
current-limiting device to protect the neon
bulb which, in turn, is used both as a test
indicator and as a relaxation oscillator. Two
test modes are provided, selected by d.p.d.t.
switch S7.

Transformer T/ is a standard 1:1, 117-
volt isolation transformer, while DI is a
general-purpose silicon diode such as an
ALCO Type SA-1 or Workman Type S500C.
Resistors RI and R2 zre half-watt types
and C/ is a 10 to 20 ¢F, 200-volt electrolytic
capacitor. The neon bulb can be an NE-2 or
an NE-51. A toggle, slide, or a rotary switch
can be used for SI. Test terminals BPI and
BP2 are panel binding oosts or equivalent
test jacks.

The instrument can be assembled on a
perf board, an etched circuit board, or point-
to-point on a conventional metal chassis, as
preferred. A metal or plastic case, or even a
painted cigar box, can house the completed
unit. An additional s.ps.t. power on-off
switch in series with one side of the line
cord is optional.

Ceramic, mica, plastic film, and paper
capacitors are checked with S/ in its ‘“up”
position (as shown in the diagram). Simply
connect the test capacitor (Cx) to BPI! and
BP2 and plug the line cord into a standard
outlet. The neon bulb should flash briefly
once with the brightness and duration of the
flash proportional to the capacitor’s value.
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The bulb and capacitor are connected in
series during this test, and the bulb lights/
only as Cx charges. If the bulb fails to flash,
the capacitor is “open.” If the bulb flickers,
Cx is intermittent. If the bulb lights dimly,
but continuously, the capacitor is leaky.
Finally, if the neon lights to nearly full
brilliancy, Cx is shorted.

Electrolytic capacitors are checked with
S1 switched “down.” With this arrangement,
the capacitor (Cx) and neon bulb are in
parallel, forming a relaxation oscillator in
connection with series resistor R2. As before,
connect Cx to BP1 and BP2, observing d.c.
polarity, and plug the line cord into a stan-
dard outlet. If the capacitor is in good con-
dition, the bulb should flash at a periodic
rate inversely proportional to the capacitor’s
value—that is, the larger the capacitor, the
lower the flashing rate. If the neon lamp
lights continuously, the capacitor is either
“open” or its value low (the bulb may ap-
pear to be on continuously when flashing at
a rate faster than the eye can follow). If the
bulb fails to light, the capacitor is either
leaky or shorted. You can obtain a rough
“calibration” by checking capacitors of
known value and noting the flashing rate.

Manufacturer’s Circuit. Featuring a hy-
brid integrated-circuit operational ampli-
fier, the d.c. millivoltmeter circuit in Fig. 3
has a full-scale sensitivity of only 10 milli-
volts, yet requires a minimum of compo-
nents. It is one of the nearly two-score cir-
cuit applications described in a folder pub-
lished by Opamp Labs (172 S. Alta Vista
Blvd.,, Los Angeles, Calif. 90036). Other IC
amp applications in the folder include a
Wien bridge oscillator, timer, Schmitt trig-
ger, high-voltage d.c. amplifier, tuning fork
oscillator, voltage regulator, a.c. millivolt-
meter, temperature controller, pulse width

modulator, crystal-controlled oscillator,
a.g.c. amplifier, and an active notch filter.

Resistors R1, R2, and R3 are half-watt’ers,
with low tolerance (29, or 5%) types pre-
ferred. The IC is an Opamp Labs Model
4009 (these sell for $10 each in unit quanti-
ties). The meter is an 0-1 mA unit, while
BPI and BP2 can be conventional binding
posts or panel test jacks. Either a battery
or line-powered type d.c. power supply can
be used.

Suitable for a variety of laboratory and
experimental applications, the completed
d.c. millivoltmeter could be used for such
varied tasks as measuring the output of
thermocouple elements or other transducers,
or even for checking biological potentials.
If desired, a step-type voltage-divider could
be added to permit the instrument to serve
as an ultra-sensitive d.c. voltmeter.

Device News. Accurate time delays of up
to 30 ddys may be possible with a new de-
vice developed by the Battery Division of
the Sonotone Corporation (Elmsford, N.Y.
10523). The solid-state timer uses a special
nickel-cadmium control cell as its timing
element in place of the more familiar capaci-
tor, taking advantage of the cell’s charac-
teristically short rise in voltage as it reaches
full charge. Early experimental models have
achieved delays for periods of from an hour
to a week, but the firms’s engineers feel that
refinements in design will extend the range
of future models to from 10 minutes to 30
days.

Another new device has been announced
by Bell Telephone Laboratories—a mono-
lithic FM discriminator which is about as
“solid™ as a solid-state device can be. As
shown in the drawing, Fig. 4, the dis-
criminator consists of a quartz plate about

(Continued on page 104)

- +28V

POWER
I oM SUPPLY

Fig. 4. The new look in FM dis-

Fig. 3. Opamp Labs millivolt-
meter circuit, which features
an IC, is capable of measuring
down to 0.01 volt full scale.

criminators? Another Bell Labs
contribution, this device can op-
erate between 10 and 30 MHz.
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OPERATION
ASSIST

Through this column we try to make it
possible for readers needing information
on outdated, obscure, and unusual radio-
electronics gear to get help from other
P.E. readers. Here’s how it works: Check
the list below. If you can help anyone with
a schematic or other information, write
him directly—he’ll appreciate it. If you
need help, send a postcard to Operation
Assist, POPULAR ELECTRONICS, One Park
Avenue, New York, N.Y. 10016. Give
maker’s name and model number of the
unit. If you don't know both the maker’s
name and the model number, give year of
‘manufacture, bands covered, tubes used,
etc. State specifically what you want, i.e.,
schematic, source for parts, etc. Be sure
to print or type everything legibly, includ-
mg your name and address. Because we
get so many inquiries, none of them can
be acknowledged. POPULAR ELECTRONICS
reserves the right to publish only those
items not available from mormcl sources.

Atwater Kent Model S65-976. circa 1935. Schematic and
servicing data needed. National Model NC 125 receiver.
Operating manual needed. (William J. Ziaja, 38 Oxford
Ave., Dudley, Mass.)

National SW-3 receiver. Schematic needed. (Perrin C.
Cothran. HQS Camp Howard, APO San Francisco,
Calif. 96271)

Dumont Model RA113-B3 TV receiver. Schematic and
servicing data needed. (Flavio Dotta. Jr.. Av. San Joao
253, 4 Andar Conjunto 41, Sao Paulo. Brazil)

Hallicrafters Model TW-1000 radio receiver. Volume
control needed. (Walter Wilusz, 316 Bruck Ave., Perth
Amboy, N.J.}

Superior instruments Model TV-12 transconductance
tube tester. Schematic and operating manual needed.
(Paul I. Brunk. 2733 Quail Ln.. Dayton. Ohio 45439)

Radiotechnic Lab Model 130 tube and battery tester.
Latest tube chart needed. (Louis Malaric. 5093 French
Rd., Detroit, Mich. 48213)

Radio City Products Model 657 VITVM. Schematic or
wiring diagram and/or details of power supply needed.
(P.G, Summerfield, 3 Lancelot St., Five Dock, Sydney,
Australia)

Hallicrafters Model DD-1 ‘‘Skyrider Diversity’’ re-
ceiver, 1938. Receiver with :accessories and manual
wanted. (Bruce Sugarberg, 1415 DeWitt Dr., Akron,
Ohio 44313)

Lear Jet Model ASFM 830 8-track stereo car player,
with FM receiver, universal mount. Schematic and
servicing instructions needed. (G.E. Durtler, 2248 E. 46
Ave., Vancouver 16, B.C. Canada)

Solar Model C-E capacitor checker. Operating instruc-
tions needed. (Ralphh Musco, 2119 74 St., Brooklyn,
N.Y. 11204)

Philco Model 48-200 BCB receiver: code 121; has 5
tubes; 115-volt a.c. or d.c. Schematic needed. (Tim
Ohrman, 1210 0Old Concord Rd., Monroeville, Pa.
15146)

Webster Model 80-1 “RMA 375" wire recorder. Oper-
ating manual, schematic, and extra wire gpools needed.
(Albert M. Foster, 1515 Avenue B. Eau Claire, \Wis.)

Superior Model TV-12 tube tester. Tube chart need-
ed. (Agostino DiCamillo, 27 Lawrence St., Milford,
Mass.)

April, 1968

Grundig '‘Majestic Model 8095"’ radio receiver. Tuning
capacitor (part =1005-022) need2d. (James C. Masters,
Jr., Star Route 3, Box 48, Alsea, Ore. 97324)

Multi-ElImac Model AF-67. Instruction manual and
schematic needed. (George R. Young, 49 Freetown Rd..
Belize City, British Honduras)

Harman-Kardon ‘‘Citation V' amplitier and ‘‘Citation
I'" stereo control center. Operating manuals needed.
(Garry Weingarten, 45 Burch Dr., Morris Plains, N.J.
07859)

Superior Instruments Model TV-50A ‘‘Genometer’’
signal generator. Schematic or instruction manual
neegged. (R.J. McGinty, 831 Ratone, Manhattan, Kan.
-1 2)

Philco receiver, code 121, cireca 1939; has 5 tubes;
tunes broadcast band and SW up to 18 MHz. Schematic
needed. (Steve Zimmerman, 542 E. Huntington, Ross-
ville, Ga. 30741)

Grundig ‘‘Reporte 500°’ tape recorder; has 4 tubes and
magic eye. Schematic needed. (SSgt. D. B. Summers.
gr.e. 79)5[11 C.AM.S.,, Box 458, APO, New York, N.Y.
967

Encore transistor radio, AM-FM, 10 transistors; made
in Japan. Schematic needed. (Marvin D. Hanson,
130 E. Northwest Highway, Des Plaines, IIl. 60016)

RCA Model 3T6 receiver; tunes 540-6600 kHz. Sche-
matic and source for parts needed. (David Christen-
son, 162 Forest Rd., Aromas, Calif.)

Nelson radio receiver: European-made. Schematic and
information as to what tube to suhstitute Jjor EK2
needed. (Paul D. Crotts, 1003 Nancy Ln., Winston-
Salem, N.C. 27107)

Landers, Frary & Clark recorder/reproducer; subas-
sembly sound RD-149/TNH-2B. Schematic or informa-
tion on power supply and ampglitier needed. (Leo J.
Stengel, 1126 Charles St., Louisville, Ky. 40204)

UV199 tube and socket needec for home-brew radio
receiver. (Lawrence Meikle, R.R. =1, Richmond Hill
Ontario, Canada)

DeVry Model IG09 5” oscilloscope; supplied with train-
ing course in kit form. Schematic and assembly in-
structions needed. (John Petruceili, 135 Mt. Pleasant
St., Meriden, Conn. 06450)

Emerson ED354 receiver, ‘‘Silver Jubilee’ model, circa
1945 or earlier; tunes 55 to 150 kHz. Tube chart, in-
struction manual, and schematic needed. (Thom Ram-
sey, 143 Devon Rd., Albertson, N.Y. 11507)

Multi-Elmac mobile receiver; tunes 0.55 to 28.7 MHz.
Tube layout for receiver and power supply needed.
(D.E. Richards, 1327 N. St., Fresno, Calif. 93721)

Phonograph needles made befare 1940 needed; steel
tungsten, or other substances; .003-inch tips. (Ron
Grahani, 63A Werner Ave., Daly City, Calif. 94014)

Philco Model 37-160 receiver. Schematic, operating
manual, and source for parts needed. (Herman G.
Herbig, P.O. Box 423, Gardnerville, Nev. 89410)

Alfred Barber Model 32 high-lrequency electronic volt-
meter. Schematic and calibration data needed. Mo-
torola Model H11-1AM walkie-talkie with trans. type
1A-113; operates on 33.14 MHz. Schematic, alignment
procedure, and conversion data needed. Hickok Model
547A mutual conductance tube tester. Tube chart,
schematic, and source for adapters needed. (Donald
E. Smith, 1142 W. Grand, Pomona, Calif. 91766)

SOURCES OF INFORMATION

“Operation Assist” is published as a service to the
readers of POPULAR ELECTRONICS who cannot
find schematics, parts, etc., {or old or no-longer-
manufactured equipment. Military—or Govern-
ment surplus—equipment is not itemized in this
column, since schematics and copies ol Tech Man-
uals for military equipment can be obtained from
a variety of independent sources: Slep Electronics,
Drawer 178, Ellenton, Flortda 333532; Quaker
Electronics, ’.0. Box 215, Hunlock Creek. Ia.
198621: etc. Unusual or difficult-to-find schematics
and servicing information can irequently be ob-
tained from Supreme Publications, 1760 Balsam
Rd., Hightand Park, Ill., for a slight charge.
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Only NTS penetrates below the surface. Digs
deeper. Example? Take the above close-up of the
first transistorized digital computer trainer ever
offered by a home study school.

It’s called The Compu-Trainer®—an NTS exclu-
sive. Fascinating to assemble, it introduces you to
the exciting world of computer electronics. its de-
sign includes advanced solid-state NOR circuitry,

88

PROVE IT YOURSELE. SEND FOR OUR NEW CATALOG. SEE THE LATEST,
MOST ADVANCED KITS AND COURSES EVER OFFERED BY A HOME STUDY SCHOOL.

flip-flops, astable multivibrators and reset circuits.
Plus two zener and transistorized voltage-regulated
power supplies. The NTS Compu-Trainer® is capa-
ble of performing 50,000 operations per second.

Sound fantastic? /t is! And at that, it's only one of
many ultra-advanced kits that National Technical
Schools offers to give you incomparable, in-depth
career training.

POPULAR ELECTRONICS
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NTS ...THE FIRST HOME STUDY SCHOOL
TO OFFER LIVE EXPERIMENTS
WITH INTEGRATED CIRCUIT KITS

You build a computer sub-system using the new,
revolutionary integrated circuits. Each one, smaller
than a dime, contains the equivalent of 15 resistors
and 27 transistors.

And your kits come to you at no extra cost. These
kits are the foundation of the exclusive Project-
Method home study system...developed in our
giant resident school and proven effective for thou-
sands of men like yourself.

With Project-Method, all your kits are carefully
integrated with lesson material. Our servicing and
communication kits are real equipment—not school
designed versions for training only. As you work on
each of the projects, you soon realize that even the
most complicated circuits and components are easy
to understand. You learn how they work. You learn
why they work.

NTS Project-Method is a practical-experience
approach to learning.The approach that works best!
An all-theory training program can be hard to under-
stand — difficult to remember. More than ever before
| you need the practical experience that comes from

working with real circuits and components to make
your training stick.

NTS SENDS YOU KITS TO BUILD THESE
IMPORTANT ELECTRONICS UNITS!

¢ 25” COLOR TV
¢ 21” BLACK & WHITE TV
¢ SOLID-STATE RADIO
¢ AM-SW TWIN-SPEAKER RADIO
¢ TUBE-TESTER
¢ TRANSCEIVER
¢ COMPU-TRAINER
¢ VTVM
¢ SIGNAL GENERATOR
See them all illustrated in
the new NTS Color Catalog.

CLASSROOM TRAINING AT LOS ANGELES: You can take class-
room lraining al Los Angzles In sunny Caiifornia. NTS occuples a city
block with over a milllon dollars in tacilites devoted exclusively to

NATIONAL G SCHOOLS

-
WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa Street, Los Angeles, Calif. 90037

o APPROVED FOR VETERANS
i 7 Accredited Member: National Home Siudy Councit
% Accrediled ber: Natlonal A lation of
AT Trade and Technical Schools
April, 1968

S COMMUNICATIONS

This transceiver is included
in Communications courses.
You build it. With it, you
easily prepare for the F.C.C.
license exam. You become
a fully-trained man in com-
munications, where career
opportunities are unlimited.

25” COLOR VW

Included in Color TV Servicing
Courses. With it you advance
yourself into this profitable
field of servicing work. Color is
the future of television, you
sanbein on itwith NTS training.

YOUR OPPORTUNITY IS NOW

New ideas, new inventions, are
opening whole new fields of
opportunity. The electronic
industry is still the fastest grow-
ing field in the U.S. There's a

GET THE FACTS! SEE ALL NEW
COURSES AND KITS OFFERED IN
THE NEW NTS COLOR CATALDG.
SEND THE
CARD

ORRCOUPON & bigger, better place in it for the
TODAY! NTS GUIDE man who trains today. So, what-
There's no ELECTRONICS ever your goals are — advanced
obligation. |3 m color TV servicing, broadcasting,
You enroll | — F.C.C. license, computers, of
g:l;"a'uo 1 ﬁ[ industrial controls, NTS has a
salesman 1 . ; a highly professional course to

will call meet your needs.

) Check if interested in Veteran Training under new G.I. Bill.
O Check if interested ONLY in Classroom Training at Los Angeles.

. DEPT. 20s5.48 I
™ NATIONAL TECHNICAL SCHOOLS B
4000 S. Figueroa St,, Los Angeles, Calif. 90037 u
. Piease rush Free Color Catalog and Sample Lesson, plus
M information on tield checked below. No obligation. .
W [ MASTER COURSE IN PRACTICAL TV & 2
n COLOR TV SERVICING RADID SERVICING [ |
(] COLOR TV SERVICING FCC LICENSE COURSE a
s MASTER COURSE IN INOUSTRIAL & COM- [ ]
) TV & RADIO SERVICING PUTER ELECTRONICS [ |
] ] MASTER COURSE ] STERED, KI FI & [ ]
(] IN ELECTRONIC SOUND SYSTEMS [ ]
[ ] COMMUNICATIONS ] BASIC ELECTRONICS [}
. NAME o _AGE ]
a ADDRESS _ - — [ ]
= City STATE ZIP ]
|
— u
|
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COMPUTATION WITH THE BINARY ADDER

(Continued)

HOW SYSTEM WORKS

(Continued from page 40)
subtraction of seven from ten proceeds

as follows:

Step (a) 01010

—00111

11
01010
411011

00011

Step (b)

(ten)
(seven)

(carries)
(ten)
(minus seven)

(three)

Likewise, ten from seven is:

Step (a) 00111

—01010

11
00111
410110

11101

Step (b)

(seven)
(ten)

(carries)
(seven)
(minus ten)

(minus three)

Try the following example as an ex-
ercise.
(m) 01100 (twelve)

—00111 '(seven)

After you have read the above text,
you might want to gain a greater famili-
arity with binary arithmetic by creating
a number of exercises and solving them
using the methods demonstrated.

ANSWERS TO BINARY PROBLEMS

|

‘ (a) 00101; (b) 01100; (c) 11110; (d) nine;

| (e) fourteen; (f) nineteen; (g) fourteen; (h)

| twenty-one; (i) plus seven; (j) minus seven;
(k) minus thirteen; (m) change 00111 to

' 11001 and add to give 00101 (five).

CONSTRUCTION & APPLICATION

(Continued from page 42)

cator lamp comes on, and the contents of
the RESULT REGISTER are incorrect.

Using the ‘‘Adder.” The following ex-
ercises can be done on paper first, then
checked on the “Binary Adder.” Place
the NUMBERS switch in the 4 BITS +
SIGN position. All numbers must be
thought of as stgned binary numbers.

To better appreciate the binary num-
ber system, and the “place value” con-
cept, add a few simple positive numbers
(2+2, 3+5, ete.), by first converting
the decimal numbers to binary, then
confirming the result on the “Binary
Adder.” Then add both positive and
negative numbers (24 minus 1, 7 +
minus 8§, etc.). Remember that the neg-
ative number must be represented by
the two's complement.

For more experience in using the two'’s
complement form, perform some subtrac-
tion: 8—(—2), 12— (—5), 4—(—6),
—3—(—1), etc. Remember that nega-
tive numbers themselves must be in
two’s complement form, and that when
you are performing the subtract opera-
tion, you must first find the two's com-
plement of the second number, then add
the two numbers together.

When working with the “Binary Add-
er,” the complement function required to
perform the subtraction is done automat-
ically by the circuitry with the FUNC-
TION switch placed in the SUB(tract)
position. —30-

|

SOLID STATE 4-BAND RECEIVER

MODEL SWL-4

Continuous coverage .54 to 23 mc.

Fully transistorized — no warmup.

Bandspread tuning.

Housed in walnut finish cabinet.

® Provisions for headphones or external speaker.

WIRED AND TESTED WITH BUILT-IN SPEAKER ..... $69.95

BUILT IN THE AWARD WINNING AEROTRON PLANT

Send for free literature
DIVISION OF AEROTRON @ BOX 6527 RALEIGH, N. C. 27608

CIRCLE NO. 1 ON READER SERVICE PAGE
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The New 1968 Improved Model 257 A R[ VO[” ,IONAR y N[ w

TUBE TESTING OUTFIT

e Tests all modern tubes including
Novars, Nuvistors, Compactrons and Decals.

o All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.

Don't confuse the Model 257 picture tube accessory
components with mass produced *'picture tube adap-
ters” designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with cur picture tube ac-

(OMplfr[ WITH AllL cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPTERS AND A([[SSORI[S' tube testers previously produced by us. They were

custom designed and produced to work specifically in

NO 'EXTRAS” conjunction with the Model 257.

STANDARD TUBES: BLACK AND WHITE PICTURE TUBES:

# Single cable used for testing all Black and White Picture

p# Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.
Compactrons and Decals. »# The Model 257 tests all Black and White Picture Tubes
¥ More than 2,500 tube listings. o for emission, inter-elegient shorts and leakage.
”# Tests each section of multi-section tubes individually
for shorts, leakage and Cathode emission.
¥ Ultra sensitive circuit will indicate leakage up to 5 COLOR PICTURE TUBES:
Megohms, . ” . 3 The Red, Green and Blue Color guns are tested individ-
»# Employs new improved 412" dual scale meter with a ually for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control
vibration-less readings. grid, cathode and heater, Employment of a newly per-
p# Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel, tests in the shortest possible time,
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all s so
adapters and accessories, ready to plug in and use. No “extras’ to buy. Oniy.........

We have been producing radio, TV and electronic test equipment since 1935, which means we were making

cE Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV. The

No model 257 employs every design improvement and every technique we have [earned over an uninterrupted pro-
duction period of 32 years.

Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

O e e e e e e e e o e e o e o e e e )
|

ACCURATE INSTRUMENT CO., INC.

Try it for 10 days before you buy.

If ‘completely satisfied then send : Dept. 560 2435 White Plains Road, Bronx, N. Y. 10467

$10.00 and pay the balance at the Please rush me one Model 257. If satisfactory I agree to pay $10.00 within 10 days
. and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling

rate of $10.00 per month until the and budget charge) is paid. If not satisfactory, | may return for cancellation of account.

total price of $47.50 (plus P.P.,

N . Name
handling and budget charge) is !
5 A 1 Address
paid. If not completely satisfied, . p
- i —— - one. State.
return to u s, no exPlanatlon [0 Save Money! Check here and enclose $47.50 with this coupon and we will pay all shipping
necessary. |L charges. You stilf retaln the privilege of returning after 10 day trial for full refund. 1
_______________________________ 2
CIRCLE NO. 41 ON READER SERVICE PAGE
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THE PRODUCT GALLERY

(Continued from page T4)

similar meters—sometimes at an additional
cost. But on a cost-versus-versatility basis,
this meter is an excellent buy.

Circle No. 87 on Reader Service Page |5 or 115

VHF MONITOR RECEIVER
(Hallicrafters Model CRX-102)

Hand-held VHF receivers are becoming as
common as any other type of transistorized
pocket or portable radio receiver. One of the
three new VHF receivers marketed by Halli-
crafters (600 Hicks Rd., Rolling Meadows,
I1l. 60008) was recently tested by POPULAR
ELEcTRONICS. This particular receiver tuned
from 144 through 174 MHz (Model CRX-102
—$39.95, list price) and is similar in styling
and appearance to the manufacturer’s other
models tuning 27-50 MHz and 108-135 MHz.

The CRX-102 is a 9-transistor superhet
with 3 i.f. stages powered by a regular NEDA
1604 9-volt battery. Good sensitivity is in-
sured by a separate r.f. stage that also serves
to decouple the collapsible antenna from the
mixer. Automatic gain control and noise
limiting are included in the superhet circuit.
Jacks mounted around the case are provided
to power the receiver from an external 9-volt
source, for connection to an outdoor antenna,
and for an earphone.

Portables such as the CRX-102 are not in-
tended to replace the easily tuned a.c.-oper-
ated base station receivers, but to permit the
owner to monitor a special channel or fre-

Volunteer firemen or auxiliary police should wel-
come the advantages of a desk or bedside VHF re-
ceiver. Sensitivity with built-in antenna is usually
sufficient for locai 3-7 mile VHF reception. Use
of outdoor antenna tuned to VHF will triple receiv-
ing range. Similar modeis tune CB or aero bands.

quency (police, fire, CAP, ham, weather,
etc.). If this distinction between types of
receivers is accepted, the user will find that
the portable has many advantages. For ex-
ample, frequency drift is eliminated, battery
life is usually very long, and the handiness of
taking the receiver with you (if only from
room to room) cannot be denied.

(Circle No. 88 on Reader Service Page 15 or 15}

The standard frequency broadcasting stations
of the National Bureau of Standards have in-
stituted a new coding system for ‘‘Geoalerts.”
The new system will permit three types of in-
formation to be announced at each broadcast
—each in the form of letters repeated three
times in slow International Morse Code. Geo-
alerts advise listeners of past, present, or
future short-wave receiving conditions. Fore-
casts are made at 0400 GMT and the first
broadcast for a given day is heard over WWV
at 0418 GMT and WWVH at 0448 GMT. The
broadcasts are repeated hourly until a new
alert is issued.

A sample broadcast in slow Morse would be:
GEO SSS EEE DDD. The GEO letter group is
the standard introduction and the SSS is a
prediction of a proton solar flare. If no event

WWV and WWVH Use New Codes

is predicted, the EEE group wouid have been
transmitted in place of SSS. Similarly, a Il
group indicates that solar flares are predicted
and TTT indicates that a magnetic storm dis-
rupting radio communication is expected. The
UUU group says that both flares and a mag-
netic storm are expected, and the VVV group
says that a proton flare and magnetic storm
are predicted. Additional groups, HHH, DDD,
BBB, and MMM, pertain to similar events, but
include a stratospheric warning. The last, and
next to last group of letters transmitted per-
tain to the occurrence of and the approximate
time of observed solar or geophysical events
in the preceding 24 hours.

Details can be obtained from the National Bu-
reau of Standards, Boulder, Colorado 80302.
Ask for Bulletin Number 53.

_
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(Continued from page 10)

preferred value, The next highest preferred

value with a 10% tolerance would be 3830 (us-

ing the 12th root of 10'3); this is rounded off
for a preferred value of 3900 ohms.

Frep STERN

Chief Engineer,

Philadelphia Division

IRC. Inc.

Philadelphia, Pa.

After what Fred has written, what more
can we say but that he is perfectly corvect?
The mirup obviously occurred as the result
of a misinterpretation of the meaninygs of
tolerunces and preferred values for resistors.
But when the article went to press, it was not
meant as an “April Fool” jolke, John.

READY-MADE PROJECT SUPPLIERS

I noticed the question from one of your
readers in the “Information Central” column
(February, 1968) asking if there was anvone
who builds and sells Popurak ELECTRONICS
projects. While Precision Devices is primar-
ilv a maker of quartz crystals, it has a well-
equipped facility to assume all tasks from
procurement of parts to machine work and
assembly in connection with any construction
project printed in your magazine. Since this
facility was recently idled due to completion
of a government contract, it is possible that
many of your readers would find such a
service valuable,

Davip SULLIVAN, President
Precision Devices Div.
619 Vermont Ave.
Lawrence, Kans. 66044

We are receiving an wunusuelly large re-
sponse from readers willing to supply ready-
made Porrrar ELECTRONICS projects on a
one-shot bavis. Look for a complete listing in
the May issue.

INCORRECT COLOR CODE

Anyone who buys the Alco FR-101 isola-
tion relay described in ‘“Meet Mr. Versatile”
(December, 1967) will realize that vou made
a mistake in the color-coding of the relay's
wires. The correct coding should be: relay
contact wire, blue; other contact common
with the 117-volt line, white; and the remain-
ing 117-volt line, black.

Davip LANSDOWN
Chico. Calif.

You are probably correct about the particu-
lar relay you have, but the color-codiny that
appeared in the article was and is correct for
the latest model of the FR-101 isolation relay.
Alco tells us that the color-coding of the re-
lay’s wire leads was chanyed recently to con-
form with accepted industry standards. If
anyone who has purchased this relay is in
doubt about which wires yo where, refer to
instructions that came with the relay. —@(-
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-WOULD YOU
BELIEVE....

T

A new CB two-way radio so sensitive that
.00000015 volt of signal strangth (.15 microvolt)
can produce as much as 3 watts of audio at the
speaker with a minimum of 90 db adjacent chan-
nel rejection!!!!! Sound like telemetry equipment
for the U. S. Space Program? Yes, but it's not.
It's Poly Comm 23c, the world’s smallest 23
channel CB two-way radio which matches ultra-
sensitivity with razor-sharp selectivity, versatility
and durability . designec by Aerospace Engi-
neers for YOU, the discriminating CB'er or busi-
nessman who demands the ultimate in perform-
ance and reliability.

Double-conversion superheterodyne
receiver

Modulation indicztor

Full 5 watt input—3.5 watt output
Signal Strength Meter

Illuminated channel selector
Custom-COLORED TRIM
red, blue, beige .
charge

Yvevvy v

green,
at no extra

$199.50, with mounting bracket, microphone
and crystals for 23 channels.

POLYTRONICS COMMUNICATIONS

Baltimore Division of
Allied Research Asscciates, Inc.
Box 536, Baltimore, Md. 21203
Please send me full information about
PC-23c and the address of my nearest
dealer.
I am a: [J CB User [J CB Distributor or

Dealer PE48

|

Name

Company
Address .
City State Zip..._.

DEALER INQUIRIES INVITED

CIRCLE NO. 28 ON READER SERVICE PAGE
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PROGRAMMED INSTRUCTION

(Continued from page 53)

Cleveland Institute of Electronics uses
the adjunctive technique for all of its
technology level courses; lessons writ-
ten before 1963 are currently being re-
vised. Using this technique, sections in
the CIE ‘“Auto-Programmed” books—
called “What Have You Learned ?'—are
placed at the end of each topic to insure
active participation by the student. An-
swers are given immediately below the
questions.

Dr. Robert A. Nottenburg, Vice-Presi-
dent for Education and Training at CIE
states: “We accept for the most part the
definition and criteria of programmed
instruction generally adopted by the field;
that is, small bits of information care-
fully sequenced; each concept built on
what was previously learned; the student
responds actively; the correctness of each
response is immediately confirmed; and
each student proceeds at his own pace.”

“With the exception of immediate re-
inforcement,” Dr. Nottenburg continues,
“these criteria are not far from the home
study technique that has been used in
this country for over 75 years.”

Says H. B. Bennett, Director of the
Student Services Division of National
Radio Institute: “While NRI does not use
programmed instruction, we are fully
aware of the importance it has attained
in education. Programmed Instruction
has proved itself in many situations,
but we believe it leaves much to be
desired as a home study method of
teaching. With PI, the student becomes
increasingly aware that he is perform-
ing a mechanical process. In our courses
using NRI's discovery teaching method
[described in the Summer, 1966, issue of
the “Home Study Review’ available from
NRI on request], we try to foster an at-
mosphere in which each student knows
he is an individual.”

But Mr. Bennett concludes: “NRI does
not arbitrarily rule out PI or any other
learning device. Actually, most corre-
spondence schools, including NRI, use
some principles of PI.”

Most book publishing houses are en-
gaged in producing the PI-type textbook
for general use. The PI books you will

96

find on electronics generally came into
being as a result of courses given by large
electronics companies to their employees.
With PI writers on their staffs, these
companies have an excellent means of
validating and testing their material at
first hand.

For example, RCA has been developing
custom-tailored PI materials for the gov-
ernment, business, and industry since
1959. Their programs range from gas
station attendance to property manage-
ment for the Department of Agriculture.
Varian Associates gives a course on kly-
strons to its sales engineers and junior
engineers. The General Electric Indus-
trial Sales Division uses PI courses on
semiconductors and capacitors. And Du-
Pont has prepared its own PI courses for
more than 150 job-related subjects since
1959. Today there are PI courses avail-
able for virtually every area of private
business, industry, and government.

Will Pl Help You? Programmed instruc-
tion materials, you’ll find, are generally
more expensive than conventional text-
books. But they are extensively tested
and retested over a long period of time
for flaws, and this must be taken into
account.

The PI books spotted throughout this
article are devoted entirely to the sub-
ject of electronics. They encompass gen-
eral and specialized areas, both on basic
and advanced levels. If you are planning
to study electronics at home, one or more
of these books should suit your needs.

The only way you’ll ever really know
if PI can help you is to give it a try.
Your evaluation of PI can be honest only
after you have used it.

ON THE CITIZENS BAND

(Continued from page 81)

groups that have plans to entertain the
whole family, from junior to grandpa, but
not necessarily with psychedelic or car-
nivalistic designs. Fun should be part of a
jamboree, but not used as a primary draw.
Programs of interest should include latest
electronic equipment displays, addresses by
D.O.T. or FCC personnel, technical and au-
thoritative chats by equipment manufac-
turers’ personnel, etc. Then bring on the fun!

POPULAR ELECTRONICS
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Thousands of dollars will be raised by
many groups this year, with the proceeds
going (as in the past) to needy families,
children’s homes, hospitals, and homes for
the mentally retarded. Others will use profits
to modernize the clubhouse, renovate the
old school bus into a communications van,
and add needed equipment to local police

or sheriff’'s headquarters for emergency CB |

monitoring.

A listing of upcoming jamborees that have
reached your CB Editor's attention appezars
on page 8l. As we go to press. late news has
been received of a CB jamboree that will take
place in Lawrenceville, Georgia, on May 4-5.
Location: City Park, Highway 29. Sponsor:
The Gwinnett Communications Club of
Georgia. Contact: William L. Bell, RF.D. 4,
Lawrenceville, Ga. 30245. The proceeds will
go to the Hi-Hope School building fund for
retarded children.

Club Chatter. Middle Georgia CB Radio
Club, Inc., Macon, Ga., has supplied its
members with a new decal which signifies
their participation in Red Cross and Civil
Defense activities. The club membership of

.

MIDDLE GEORGIA

20 in 1961 has grown to 160. Club emergency
van has served in search and rescue, is
equipped with emergency comumunications
and rescue gear. Official club publication is
The Little Beam, edited by Wayne Barr,

The CB Chatterbox, club publication of
the Cereal City Citizens Radio Club, Inc.
Battle Creek, Mich., recently celebrated its
fifth birthday. Sixty-one successive issues
have been printed and distributed monthly
without fail by CCCRC Chatterbox editors.
The first issue appeared through the efforts
of Skip Schepel (then KHG5557) ; Don Cort-
right, KPMO0665, picked up the honors after
the third issue and followed through until
May, 1966; at which time George Gemrose,
KRMO9159, took charge.

The Citizens Radiophone Association. De.
troit, Mich., recently reported in the Grid-
leak the receipt of very impressive brochures
and application forms from an ‘“organiza-

April, 1968

4 Ways to

REMOVE
STATIC

from your Mobile

RECEIVER

When you eliminate electrical inter-
ference (static) you extend your re-
ception range, even double it. And
your signal comes through sharper,
more clearly. Now Hallett has four
products for removing static, each
designed to meet a specific interfer-
ence problem. Prices start at $3.95,
so see your CB dealer today (or
write Hallett for his name).

7'/'5"@““.%.: g

Z

1. SIGNAL SAVERS place a blanketing
shield around distributor, coil, spark plugs,
high tension leads.

2. UNIVERSAL SHIELDING KITS remove
static caused by distributor, coil, and high
tension leads.

3. HASH HUSHERS filter ignition noise
pulses, snap in place between spark plug
and leads.

4. STATIC STRAPS reduce radiated inter-
ference by bonding hood, fire wall, fenders,
frame, etc.

]-Iallett

Dept. P4.136 No. Ash St., Inglewood, Calif. 90301
CIRCLE NO. 18 ON READER SERVICE PAGE
97

WWW amernaaaradiohistary com



www.americanradiohistory.com

RCA |
hasallnew
FCC
icense
raining

Get your license—
or your money back!

Now RCA Institutes Home Study Training has the
FCC License preparation material you've been
looking for — all-new, both the training you need
and the up-to-date methods you use at home — at
your own speed—to train for the license you want!

Pay-As-You-Order — lesson by lesson. You match
your program and your budget to meet your own
situation. Choose the FCC License you're inter-
ested in — third, second or first phone. Take the |
course for the license you choose. !f you need |
basic material first, apply for the complete License |
Training Program.

SPECIAL TO AMATEURS. This course—while designed I
for Commercial license qualification, contains much of )
the new material called for by FCC Docket 15928—ad-
vanced and extra class you'll want to quality for before
November of 1969. QRX until you get the information. |

Mail coupon today for full details and a 64-page
bookiet telling you how RCA Institutes Home
Training can show you the way to a
new career—higher income—

and your FCC license.

Sl dnlivh Sintes TRmion

Pimsy cuane

& RCA INSTITUTES, INC,
P Dep't PEC-48
' 320 West 31 Street,
, New York, N.Y. 10001
Please rush me without obligation, informa-
" tion on your all-new FCC License training.
Name . _
Address
City State Zip
98

tion” called the Associated Special Investi-
gators and Police, International, with an in-
vitation for the club members to join the
Highway Radio Patrol, International. For
$2.85, members were promised an I.D. card
and badge, presenting each as a worldwide
combatant of crime and aide to emergency
operations. When checked by the Canadian
Government and the province of New
Brunswick, the “organization” was found
wanting as to legal existence and recogni-
tion.

San Gabriel Valley REACT would like to
exchange news and ideas with other CB
groups. Interested parties should contact Ron
Hamlet, editor of the S.G.V. REACT NEWS,
P.O. Box 3271, Industry, Calif., 91744.

I'll CB’ing you,

—Matt, KHC2060

ANSWERS T0 “A” QUIZ

(Quiz appears on page 48)

1 An AMPLIDYNE is a rotary magnetic am-
plifier used as a power amplifier stage in
servo systems.

2 An ATTENUATOR is a circuit used to re-
duce a signal by a known ratio while also
matching input source and output load
impedances.

3 The ALPHA, or current amplification fac-
tor, of a transistor is the ratio of collector
to base currents.

4 An ACORN tube is a UHF amplifier de-
signed for high-frequency operation by
eliminating the base and bringing the
pins directly out through the sides of
the glass envelope.

5 The ARMATURE of a motor is the rotating
winding assembly energized through the
commutator and brushes.

6 The AZIMUTH angle of a tape recorder is
the angle between the tape and the gap
in the recording head.

7 ASTIGMATISM refers to a CRT problem
whereby an out-of-round or out-of-focus
spot appears on the screen.

8 An ARMSTRONG oscillator circuit uses a
two-winding, four-terminal oscillator coil
to provide plate-to-grid feedback.

9 ALNICO is a commonly used magnetic
material made of aluminum, nickel, and
cobalt alloyed with iron.

An ALKALINE cell of the common man-
ganese-zinc type can deliver 30-40 watts
per pound with high overall efficiency.

10
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| INSTRUMENT AMPLIFIER
‘ (Continued from page 47)

ries with a FET (Q5) acting as a volt-
age-variable resistor. As the voltage to
the FET gate is varied, more or less by-
pass is introduced into the Q3 circuit.
This, in turn, will vary the gain of the
output signal, producing tremolo (signal
level variation).

Fig. 8. Completed instrument pre-
amplifier on printed board be-
fore installation of the transistors.

‘Transistor (6 is in a phase-shift oscil-
lator circuit whose frequency can be
varied (by speed control R30) between
4 and 15 Hz. The a.c. output of this cir-
cuit is fed, via level control R37, to the
gate of Q5. Open-circuit jack J3 is pro-
vided so that an external footswitch
can be used to turn on the tremolo if de-
sired.

PC BOARDS AND PARTS KITS

The following are available from Southwest
Technical Products: etched and drilled PC
board for instrument preamplifier (#141),
$3.00; straight preamplifier (#141P), $2.50;
reverb unit (#141R), $2.10; and power ampli-
fier (#141A), $2.10. A complete amplifier kit
including all parts and punched chassis, less
cabinet and panel markings (#MMC141) is
$85.00. Send self-addressed envelope for
price list on separate parts kits for each por-
tion of the system to Southwest Technical
Products Corp., 219 W. Rhapsody, Box 16297
San Antonio, Texas 78216.

The actual-size printed board for the
instrument preamplifier is shown in Fig.

with the components mounted as in Fig.
7. A completed board, before the semi-
conductors are installed, is shown in Fig.
8. This board was madz from the kit.

Part 2 of this article (to appear next
month) will contain the construction de-
tails for a straight preamplifier that can
be used for announcements, vocals, or in-
struments not requiring signal condition-
ing; an adjustable reverberation system

that has no signal loss. including some
methods of installing it in any audio
system; a power supply capable of oper-
ating either the entire M/M/M Instru-
ment Amplifier, or any portion of it;
and the interconnectior details for as-
sembling the entire instrument amplifier
system in one package.

Incidentally, the straight preamplifier
will also make an excellent hi-fi pream-
plifier for any audio system. It incorpo-
rates adjustable bass and treble controls
—15 dB boost or cut—and an indepen-
dent volume control. —30~

ALL SILICON TRANSISTOR o SOLID STATE

J=2E3 CITIZENS BAND RADIO

BUILTFOR RUGGED USE—Uses Military type printed circuits

Start with masterful engineering, seiect the finest components avail-
able, entrust them to skilled engineers ... the end resuit can only be
the superiority that characterizes every CB bearing the SONAR name.
Because we never compromise with quality the }-23 may cost a bit more
— but you get a lot more for your money. Featuring: Positive or
Negative ground, 12 high Q circuits plus dual conversion provides re-

ceiver with top performance, extra sensitive
noise limiter, noise free adjustable squelch,
speaker jack plus many other superior features.

COMPLETE WITH 23 CRYSTA

receiver, automatic gated
buiit-in P.A. and external

LS 1 SONAR RADIO CORP.73 Wortman Ave., Brooklyn,N. Y. 11207 |
Receives and transmits 1 Please send me complete information on CB Radio—J-23 503 =
Dept.
on 1 crystal per channel $ 95 = Name i
mike, bracket & fused DC | Address 1
cable for protection, 12 VDC only. ] cCity : LoState !
CIRCLE NO. 36 ON READER SERVICE PAGE -
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| BASIC ONE-BIT ADDER l

' (Continued from page 33)

(Continued from page T1)

l TWENTY QUESTIONS

bit, 10010 should be read as minus four-
teen, which of course is incorrect. In
such a case (ie., when the capacity of
the RESULT REGISTER has been ex-
ceeded), the sixth (left-most) 32-OVER-
FLOW indicator of the register will
light. This overflow indicator mirrors
the situation that arises in large com-
puters—when an operation produces a
result that exceeds the register capabil-
ities, an indicator is turned on so the
computer programmer can test for over-
flow and take corrective action.

With 84 in the “5 BITS” position, the
binary numbers are thought of as hav-
ing no sign bit, and the left-most bit of
the operands simply represents a place
value of sixteen. Thus, numbers in the
range from zero (00000) through thirty-
one (11111) may be entered, and they
are always considered positive.

With the NUMBERS Switch in the “5
BITS” position, the left-most indicator
in the RESULT REGISTER (32-OVER-
FLOW) has a dual meaning, depending
upon the setting of the FUNCTION
switch. For an ADD operation, that in-
dicator is just another bit of the result
and has a place value of thirty-two. For
example, if 01111 (fifteen) and 10110
(twenty-two) are added, the result will
show as 100101 (thirty-two plus four
plus one equals thirty-seven).

With S4 in the “5 BITS” position, and
for a subtract operation, the left-most
indicator is the sign of the result. For
example, 01001 (nine) less 01011 (elev-
en) will display as 111110, which is
minus two in two’'s complement form.
Likewise, eleven minus nine will be
000010, or plus two.

As shown in Fig. 3, the wiring of the
NUMBERS switch and the “32-OVER-
FLOW” indicator is simple. With S} in
the “4 BITS+ SIGN” position, the indi-
cator is connected across the last adder
stage’s Carry In (CI) and Carry Out
(CO) terminals. Thus, it will light
whenever the carry in and the carry out
of the *“16”" place value stage differ. Such
a test is all that is needed to determine
if the register capacity has been ex-
ceeded. 30—
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What are the most common reasons
for exam failures?

Most failures are due to not knowing
the Rules and Regulations outlined in
Elements 3 and 4. Jumping to conclu-
sions about answers is another cause
for failure. Many people tend to choose
the first answer that seems reasonably
correct without reading all the choices
given.

Don’t attempt to take too many ele-
ments at one sitting. By doing so, you
may tire, become discouraged, and not
be able to do your best. It is better to
take fewer elements and obtain a good
score than to take many elements and
get only mediocre or even some failing
scores.

If | fail, how long must | wait
before | can apply again?

Under current FCC regulations, the
minimum waiting period is two months.
However, if requested for a good reason,
the examiner may give you a waiver to
allow you to be re-examined sooner.
Waivers are normally given at the dis-
cretion of the field engineer on the basis
of the score obtained and the amount of
further preparation it is felt you need.
If you fail by only a few points, for ex-
ample. chances are good that you will re-
ceive a waiver, since it is obvious that
you need very little extra preparation
time. When you apply a second time, you
must fill in FCC Forms 756 and 756B
once more, and pay the license fee again.

How long after taking the exam
will | be notified of the results?

If you pass, you will receive your li-
cense in from one to three weeks after
you take the exam. Applicants failing to
pass are normally notified within ten
days. If you are impatient to know the
results, you might wait around for a half
hour or so after submitting your an-
swer sheet and ask the examiner whether
or not you passed; most answer sheets
are immediately checked.

POPULAR ELECTRONICS
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Are licenses issued for
any specific length of time?

Each class and type of license is good
for a period of five years from the date
of issue and must be renewed thereafter.
Endorsement renewals are automatic
with the renewal of a license. To renew
a license, simply complete FCC Forms
756 and 756B again, and send them and
your $2 renewal fee to your District
Office. You do not have to show proof
that you need a license in order to per-
form your work. The FCC has temporar-
ily waived the ‘“‘proof of service” clause
in the regulations.

Application for a license renewal
should be made during the last ninety
days of the five-year period. If you fail
to renew on time, you are allowed an
additional one-year grace period in
which to do so without having to take
the exam again. During the grace period,
your license will be invalidated, and you

of a commercial licensee.

GET =

ACTION.,.

l

will not be allowed to perform the duties (

For what reasons can a license
be suspended or revoked?

Any intentional violation of the rules
and regulations—such as allowing some-
one else to use your license—are
grounds for suspension of a license.
Evidence of cheating on the exam or
false statements on your application will
result in a revocation.

After I'm licensed, '

where can | get a job?

Broadcasters. airports, trucking and
shipping firms, taxi cab companies, con-
struction and salvage outfits all require
FCC licensed personnel to supervise the
operation of transmitters. And any
small organization using two-way radio
equipment has it serviced by licensed
technicians.

Civil Service job openings range all |
the way from radar installations on the |
DEW Line to state, county, and city |
police operators and technicians. These
positions require qualifications through
Civil Service exams in addition to an
FCC license.

Also, the Merchant Marine Service re-
cently issued a call for licensed operators |

April, 1968

= PO0e===
= MULTI-ELMAC
PRECISION MADE,
POPULAR PRICED
(B UNITS!
$16950

.

FULL
23 CHANNEL
AC-DC Operation,
Hiuminated Meter
& Channel Selector,
Teipie Tuned REF,
“Noise Immune”
Squelch, Duuble
Tufied IF'ss Ready to Operate

FULL o
8 CHANNEL F""\~
ACDC Operation, ~*
Delayed AVC,
Eiectronic Switching.
2 Stage Pre-Amp
Iluminated “S”
Meter, Complete
with Crystal for 1 Channel

SOLID STATE
Trammitter Converter
Compaet 5% x
% x 'l/lv‘ 9 3 . =
Transistor, 2 e
Diodes, 5 Watt T | P’

Input (FCC Max.) iy,
100% Modulation, 12 VDC
Operation, Complete with Crystal for
i Cb.\nm:l

Please send further information on Citi-Fone $S 09010

—AA MULTI-ELMAC CO.
21470 Coolidge ® Oak Park, Michigan 48237

NAME =

ADDRESS -

ary

STATE __ZONE _—
CIRCLE NO. 23 ON READER SERVICE PAGE
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BRAND NEW

¥ RADIO-TV
Y  ELECTRONICS
CATALOG

YOUR BUYING GUIDE
FOR: e Stereo & Hi-Fi
Systems & Components
® Tape Recorders o Elec-
tronic Parts. Tubes, Tools
e Phonos & Records
e Ham Gear ® Test In-
struments & Kits ® Cam-
eras & Film @ PA e Citi-
zens Band e Radio & TV
Sets ® Musical Instru-
menis

MAIL TODAY TO:

BURSTEIN-APPLEBEE
Dept. PEP 1012 McGee, Kansas City, Mo. 64106

[}

1

1

L}

: Name
: Address
1

)

1

L]

City_____

Zip Code

CIRCLE NO. 8 ON READER SERVICE PAGE

% SPRING & SUMMER

FOR $14.95

THIS BUG WILL TELL
YOU EVERYTHING
IT HEARS

For Business!—Pleasurel—Intrigue!

Concealed inside this decorative insect’s innocent
exterior is a miniature microphone and radio trans-
mitter, which broadcasts a strong signal to any FM
radio within 200 feet.

Simply switch this intercom on, and have anyone
you choose tune to 88-90 mc on their FM. Normal
conversations will be picked up loud and clear (re-
member FM is static-free). There are no wires. We're
sure you can think of dozens of fun ways to use the
bug, but here are a few thought starters:

Play with it at your next party, with the guys at the
office. Use it as an intercom with your secretary or
to the kids' room. You can even tape record what
you hear for posterity.

The sophisticated electronic components were de-
signed by Continental, America’s leading specialist
in security equipment. Get the bug. For yourself. For
friends. For fun.

BUY 2 ONLY $28.00

SPECIAL: Complete 1968 security and crime deterrent
catalog. ONLY $2.35. Send check or money order.

ELECTRONICS MANUFACTURING COMPANY D-N
47 East 19th Street New York, N.Y. 10083
Telephones  674-2484 674.2480-1
DiviSiON OF PHONOMATIC

Dealer Inquiries Also Invited

CIRCLE NO. 26 ON READER SERVICE PAGE

to sail on American cargo vessels. The
minimum requirement here is the Second
Class Radio Telegraph Operator Li-
cense and a passing grade on the Coast
Guard exam for radio officers aboard
ships.

ELECTRONICS TECHNICIAN

(Continued from page 58)

cation Yearbook” (1965-1966): “Our
more competent technicians are general-
ly outstanding in technical knowledge
and manual skills. The characteristic
most essential to the competent tech-
nician is technical knowledge about the
components tested and the equipment to
be used. Manual skills are a highly es-
sential quality for an engineering tech-
nician, and it is technical knowledge that
directs the effective application of these
skills.”

The majority of the company execu-
tives interviewed for this article indi-
cated that the junior college is one of the
best sources of training for technicians.
However, the general feeling is that exist-
ing junior colleges should modify their
programs so that they provide improved
technical training. The areas most often
suggested for improvement are instru-
mentation, circuit analysis, test and
troubleshooting procedures, and solid-
state theory. The general consensus is
that communications skills (speaking
and writing), general physics courses,
courses in the use of the slide rule and
in logic should be strengthened.

It is thought that some schools, in at-
tempting to cover a broad area in a short
time, are defeating the purpose of edu-
cation. Many company officials feel that
schools should pare away the frills, elim-
inate or greatly reduce vacuum tube
theory, and give only cursory attention
to calculus. Algebra and trigonometry
are considered sufficient for electronics
technicians. There were a few officials
who felt that a three-year technology
program (instead of the usual two-year
programs now being offered) would be
a good idea for junior colleges.

Military schools in electronics are gen-
erally quite well-thought-of. The feeling,
however, is that military schools are too

POPULAR ELECTRONICS
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specialized. But military education in
electronics can provide a sound building
block leading to a more liberal and gen-
eral education in electronics engineering
technology. Military training has one re-
deeming compensation: it lets you learn
while you earn and fulfill your military
obligation as well.

A number of agencies have been study-
ing electronics programs and have de-
veloped suggested curriculums for elec-
tronics technology students. A direct
comparison can be made between the cur-
riculums suggested by the U.S. Office of
Education and the industries that hire
technicians (see pages 57 and 58). The
program suggested by the industry was
developed by Dr. Angelo Gillie, Associate
Professor at Rutgers University. This
program represents the conclusions of a
study conducted by program experts in
electronics, supervisors of electronics de-
partments in industry, and directors of
technical personnel in industry.

The Technician Gap. Electronics is an
exciting, interesting, and challenging
field. It has a better than 6¢ annual
growth rate, making it the fastest-grow-
ing and most diversified industry. The
number of people employed in electronics
has quadrupled since 1950, and there
does not seem to be an end to the growth
in the foreseeable future.

This phenomenal expansion has cre-
ated what is commonly known as the
“Techniciar Gap.” There are simply not
enough technically prepared men to meet
the current demand, and the situation
will worsen before it gets better. The
electronics equipment manufacturing in-
dustry alone will require an additional
45,000 technicians during the next four
years.

The future of electronics and electron-
ics technicians is bright. But to take full
advantage of the many opportunities for
growth, pioneering new horizons in gero-
space, avionics and astrionics, cryogen-
ics, and plasma electronics—not to men-
tion the many fields now well established
in electronics—you have to start early.

Where do you fit into this picture ?
You’'ll never know until you make a com-
mitment, and if you invest your time
sand money in an electronics career, only
you can decide how far and how fast
you’ll go. Think about it. 30—
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Valuable SAMS BOOKS

rUSE THIS HANDY ORDER FORM =

[ | JUST PUBLISHED! IMPORTANT!

| [C] 49 Easy Transistor Projects. Provides simple, easy in-
structions for building a-m and f-m radios, light
relay controls, audio amplifiers, code-practice oscil-
i lators, and test equipment, using inexpensive or
I salvage parts. A fascinating, instructive book.
Order 20617, 0only. . . ...... ...... ..$1.75

Photofact Television Course. 3rd Ed. Updated edition of
this famous course which is a complete study of
black-and-white television theory and circuitry,
Now includes transistor circuits. An extremely effec-
tive, comprehensive self-study course.

Order 20595, 0nly. . .............. .$4.95

Servicing Digital Devices. Shows how to trouhleshoot
computers and associated digital devices. Explains
basic principles of logic and switching circuits. Pre-
sents practical servicing problems to test the read
er’s knowledge. Order 20618, only. . . .. ..$3.25

General Class Amateur License Handbook. 2nd Ed. Re-
vised and updated to provide complete information
on how to obtain the Technician, Conditional, or
General Class Amateur license. Includes methods
for learning the code, latest FCC licensing regula
tions, invaluable help for passing the license exam.
Order 20639.0nly................. $2.95

Understanding Electronics Units and Standards. Clearly ex-
plains the terms volt, chm, ampere, etc., the stand-
ards used to establish them, and how they are de-
rived from the standards. As necessary background,
describes atomic structure, electrostatic charge of
theelectron, and electron movement about the atom.
Order 20610, 0ndy. .. .............. $3.25

I Second-Class Radiotelephone License Handbook. New 3rd
I edition; complete study course for elements I, 11
and III of the latest FCC exams. Helps you earn
the license you need for communications and two
I way radio work. Order 20316, 0nly ... . ... $4.95
Color-TV-Servicing Made Easy. Full explanation of col-
I or principles, circuitry, setup adjustments and serv
icing of all color-TV sets. Takes the mystery out of
I servicing color-TV.
Yol. 1. Order 201 35, 0only. . ..... .. ...
I Yol. 2. Order 20523, 0nly . ...... ... ...

LI

O How to Read Schematic Diagrams. 20568.,..... ... ... $2.55
0 ABC's of Citizens Band Radio. 3rd Ed. 20019, ., FREERL o
O Stereo/FM Know-How & Buying Guide. 50012, ... ... 1.3
O So You Want to Be a Ham, 4th Ed, 20607........ . . ... . 355
[J Transistor Ignition Systems Handbook. 20238 . _ . .85
O TV Tube Symptoms & Troubles. 20476 . ..., ., ... .. .. 1.55
0O Understanding Telemetry Circuits. 20518 ... . AR 1)
[ 1st Class Radiotelephone License Handbook. 20086 £.25
O Modern Dictionary of Electronics. 3rd Ed. 20600 _ . ... 595
[0 Handbook of Electronic Tables & Formulas. 20230 395
O Solving TV Tough-Dogs.20403. . .. ............ ... .. 3.25

FAMOUS ABC'S BOOKS
$2.25 (O Computers. 20012 32.
. 225  [J Boolean Algebra. 20055
2.25 [0 Modern Radio. 20047

O Lasers & Masers. 20262.
O Tape Recording. 20395 ..
O Transistors. 20440, ...

== == HOWARD W. SAMS & (0., INC. = ==
Order from any Klectronic Parts Distributor, or

mail to Howard W. Sams & Co., Inc., Dept. PE-4
4300 W. 62nd St., Indianapolis, Ind. 46268

Send books checked above. § enclosed
[0 Send FREE Sams Book Catalog.
Name.
PLEASE PRINT
Address
City State. Zip
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S

Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS' Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan available.

NAME
ADDRESS
clty
GIVE ZIP CODE

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

OLSON ELECTRONICS

INCORPORATED

842 S. Forge Street, Akron, Ohio 44308

STATE

1T COSTS ONLY
17100 @2 1§ MORE
233 SOLDER JOINT
10 KNOW TOU ARS USING THE
WORLD'S STNEST CORAD SOLDIR

New Easy Latest PC
Dispenser (Printed

Pak i Circuit) Pak
60/40 ; 60/40 Extra Thin
18 S.W.G 22 S.W.6.—.028"

SOLDER

MULTICORE SALES CORP., WESTBURY, N.Y. 11530
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FIVE-CORE i

SOLID STATE

(Continued from page 86)

14-inch long by 14-inch wide with three gold
electrodes deposited on each of its two ma-
jor surfaces. The amount of gold deposited
makes the middle region resonant at the de-
| sired center frequency, while the other two
| regions are adjusted to the proper frequen-
cies above and below the center value by
the same method. In operation. electrome-
chanical conversion is achieved through the
| piezoelectric effect. Suitable for use in a
variety of FM receivers, discriminators can
be produced to operate at center frequencies
in the range of 10 to 30 MHg, with pass-
bands ranging from 0.019%, to 0.029, of the
midband frequency.
| Major semiconductor manufacturers have
been trying for some time to combine junc-
tion type FET’s and bipolar transistor ele-
ments in a single monolithic structure. Iron-
ically, the news that this long sought-after

goal has been achieved comes—not from a

semiconductor manufacturer—but from an

instrument firm, Tektronix, a producer of
top-quality oscilloscopes. Developing the
technique for their own use, the firm has
produced a three-stage, wideband amplifier
containing five p-channel FET’s and 30 npn
bipolar transistors on a 50-mil square chip.

If you're looking for a “second source” of
solid-state lamps similar to those described
in “Let There Be Light” in the December,

1967, column, you might check with Mon-

santo Electronics (800 N. Lindbergh Blvd,,

St. Louis, Mo. 63166). This firm offers a

series of solid-state lamps, including lasers,

visible and infrared light sources, and mul-
| tiple arrays. Single unit prices range as low
as $9.85 for an infrared type.

A new series of 25-ampere silicon triacs
has been introduced by Texas Instruments,
Inc. (P.O. Box 5012, Dallas, Texas 75222).
Designed specifically for power control ap-
plications, they are available with voltage
ratings of 200, 400, and 600 volts, and are
designated, respectively, as Types 2N5273.
2N5274, and 2N5275. Although relatively
small, these devices can handle up to 10 kW
of a.c. power in motor speed control, light
dimming, temperature regulation, and simi-
lar applications.

Transitips. “Which = transistor  tester
should I buy?” Your columnist has been
asked this question hundreds—perhaps
thousands—of times. Ethical considerations
prevent suggesting specific brands, and the
pat answer, “the best you can afford.” is
simply a dodge, for it is not the right answer.
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23 channel
Courier
Classic.

Choosing a transistor tester is an individ-
ual and, toc some extent, a very personal
thing, for your needs and expectations as
well as the state of your finances must be
the determining factors in your final choice
of an instrument. The “best” tester for an
experimenter who uses bargain transistors
and specializes in audio circuitry may not
be the “best” for the advanced hobbyist or
student working with microwaves, nor for
the service technician repairing transistor-
ized receivers and CB equipment.

Before choosing a tester, your first step
should be to write down a list of the opera-
tional features you actually need in your
work or hobby. Add to this a supplementary
list of the features you'd like to have. Then
check the specifications of available testers
to see which offer the features on both lists,
comparing the relative costs of any “extras”
you'd like, but which are not essential to
your work.

Technical specifications and operational
features are important, but relative values
must be considered. If you use, say, only
a dozen transistors a year and always buy
top-quality units, you might not consider
it wise to invest several hundred dollars in
a tester, for it would be far, far cheaper to
buy a few extra transistors. But you might
consider an inexpensive tester for quick

tests. On the other hand, if you use hun-
dreds of transistors a year and like to pur-
chase “bargain packs” and low-cost “assort-
ments,” you might find that the additional
features of a moderately priced tester are
justified in helping you to sort and classify
your purchases.

Your ‘basic” tester should have some
provision for leakage and gain (beta) mea-
surements. A simple “good-bad” indication
is adequate for many applications, but if
you work with critical circuits or do part-
time servicing, you might prefer a tester
which will give quantitative readings—actu-
al gain and leakage figures.

If servicing is a major part of your ac-
tivity, you'll find that an “in circuit” test
feature is highly desirable as a time-saver,
but not at the cost of such a basic test as
leakage. The ability to ideatify a transistor
as to basic type (pnp or npn) is a highly de-
sirable feature when you’re working with
unfamiliar electronic equipment or with
hard-to-identify transistors (as are often
found in bargain assortments). In the final
analysis, however, only you can determine
what type of tester you need, and how
much that tester is worth to you in terms of
hard cash.

Until next month . . .

—Lou

Step up to the exciting performance of Courier Classic —
most reliable solid-state CB transceiver ever built!
Start with super efficient transmitter designed to help
pierce “skip.” Silicon transistors throughout. Military
spec. fiberglass epoxy bonded circuit board.
100% modulation. Exclusive zener diode “Safety Circuit”
to protect against mismatched antenna, incorrect

Guaranteed
for10

polarity, and overload. Plus illuminated channe! selector,
auxiliary speaker jack, modulation indicator, PA system.
Compact—tucks neatly under the dash of your car. Capped
with the industry’s biggest guarantee —10 fu// years!

Complete with crystals for ail 23 channels

Just $199

COURIER
- COMMUNICATIONS, INC.
4 a subsiciary of \WRY hiteaber corporstion

56 hamilton avenue = white plains » new york 106C1

Yes! I'm ready to step up to Courier Classic.
Send me complete data.

Name —r
Address oo
City County

State Zip -
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U. S. VETERANS

Write for details on the DeVry
programs approved under the
G.l. Bill.

PLAN for Success!

See How to Join the Many DeVry Men Now
Earning GOOD MONEY in Electronics

Success is largely a matter of making up your mind to get somewhere and be some-
body. In the past, many DeVry men with the same education, the same problems that
you now face decided to strike out for a better way of life, a profitable career. They
started as we suggest you do . . . by filling out a postage paid card to get free details.
See how simple it is to join other DeVry men who made up their minds that Electronics
could give them and their families many of the better things in life.

MEN 17-45...AGE NO BARRIER

Whether you are 17 or 45, we urge you to send for facts on how to prepare for a good
job and, through electronics, get the good things in life for yourself and your family. This
formula worked for others . . . we see no reason why it should not work for you. Take
the first step that helped change the lives of thousands of men and fill out the postage
free card and mail it today.

THERE MUST BE A REASON

(a) Why 5,000 firms have employed DeVry Tech men.
(b) Why DeVry Tech can offer graduates career-long Placement Service at no added cost.

(c) Why DeVry Tech not only prepares so many men, but actually helps them get jobs in
Electronics.

The answer is: a DeVry Tech education is recognized where Electronics is used,

ACCREDITED MEMBER OF THE NATIONAL HOME STUDY COUNCIL

DeVRY INSTITUTE o TECHNOLOGY
WELL-EQUIPPED

RESIDENT SCHOOLS 4141 BELMONT AVENUE, CHICAGO, ILLINOIS 60641

DeVry Tech is proud of its three mod-

rn, 1l ipped ident schools, -
AR S B BeveHoweL

Arizona and in Canada.
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f1ave you any ldea
floW many ways you can
" USe s Kandle?

-

for slotted. Allen hex, Phillips. Frearson. Bristol,
Clutch Head. Scrulox® screws

as a nutdriver... for hex nuts, screws. and bolts

It accommodates 49 interchangeable hlades

of various types and sizes.

Its patented spring device permits quick blade insertion
and removal.

It's shockproof, breakproof (UL) plastic. Comes in three sizes
— regular, junior, stubby — also Tee type.

It's available in a great variety of sets from i
39-piece roll kits to compact, pocket cases. A&
For information on time-saving,
space-saving Xcelite 99" tool kits
and sets, mail coupon below.

XCELITE, INC., 20 Bank St., Orchard Park, N. Y. 14127
Send Catalog 166 with information on ‘‘99'* sets and kits.

name

address
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e o e e e e

city state & zip
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SHORT-WAVE LISTENING

(Continued from page 83)

Club Notes. The Canadian DX Club
(CDXC) is now celebrating its eighth anni-
versary with the proud boast that it is the
largest DX Club in Canada and the second
largest in North America. The club bulletin,
CADEX, features columns on short-wave,
broadcast, utility, FM, and TV station
DX’ing, and card swapping. Present officers
include: Ralph Irace, Jr., president (4 Fox
Ridge Lane, Avon, Conn. 06001), to whom all
membership requests should be sent; Michael
Scott, secretary; and Dave Bennett, publisher.

Congratulations are in order for Don Bil-
lingsley, WPE6GXM, Sacramento, Calif.,
who has been appointed Editor of “Short
Wave Review,” a feature column of the
American Short Wave Listeners Club
(ASWLC). Information on this club can be
obtained by writing to the ASWLC, 16182
Ballad Lane, Huntington Beach, Calif. 92647.

Your Short-Wave Editor recently sent out
a number of Leaflet H (Clubs and Publica-
tions) which, through an error, had been
printed on only one side of the paper. If you
have received such a copy, please return it to
us and we will send you the complete leaflet.

New Short-Wave Booklet. A 16-page book-
let entitled “Your Window On The World”
is now being offered by the Hammarlund
Mig. Co., 73-88 Hammarlund Drive, Mars
Hill, N.C. 28754. Tightly written, this book-
let describes the short-wave bands, radio sig-
nal propagation, and receiver operation. Also
covered are antennas, time signals, and where
to get more information. Price, 25 cents.

CURRENT STATION REPORTS

The following is a resume of current reports. At
time of compilation all reports are as accurate as
possible, but stations may change frequency and/
or schedule with little or no advance notice. All
times shown are Greenwich Mean Time (GMT)
and the 24-hour system is used. Reports should be
sent to SHORT-WAVE LISTENING. P.O. Box 333,
Cherry Hill, N.J., 08034, in time to reach your
Short-Wave Editor by the fifth of each month: be
sure to include your WPE identification, and the
make and model number of your receiver.

Albania—R. Tirana is again active on 9515 kHz,
as noted at 0255 closing a Spanish xmsn and at
0300 opening in Russian.

Your Short-Wave Editor has received a report
that R. Shkodru is being heard on 8215 kHz with
an editorial program at 0000-0100, but this does
not agree with the listed schedule of 0500-0630,
1300-1400, and 1630-2000. Can anyone definitely con-
firm the above time period?

Biafra—V. of Biafra, Enugu, has been found on
6145 kHz with music from 0540, an IS and tuning
signal at 0600, then Eng. news, Eng. commentary
at 0611, and pcep music until 0648 fade.

Bolivie—R. Cruz del Sur, La Paz, is moving from
4985 kHz to 5025 kHz, according to a note from the

POPULAR ELECTRONICS

WWW_akherieaniadiahistaory com


www.americanradiohistory.com

TWELVE PROVINCES VERIFIED
Gary Ligon (WPE4JAX). Cliffside, N. C.
Roger Thering (WPE6FUB), Barstow, Calif.

TEN PROVINCES VERIFIED
Ronald Hartwig (WPESELA), Midland, Texas
Robert Brickner (WPE3FYF), Pittsburgh, Pa.
Jack Forbing (WPE9AMH), Fort Wayne, Ind.
Fred Noakes (VE2PE2E), Montreal, Quebec. Canada
Kerry Plantenga (WPE9ITC), Lafayette, Ind.
Viktor Decyk (WPE1FCD), Pawtucket, R. |.

EIGHT PROVINCES VERIFIED
Jim Homan (WPEQEUS), Florissant, Mo.
Christopher Lucas (WPE1FNH), Fairfield. Conn.
Fred Bourjaily (WPEBJIE). Seven Hills, Ohio

DX PROVINCES AWARDS PRESENTED

To be eligible for one of the DX Provinces Awards designed for WPE Monitor
Certificate holders, you must have verified stations (any frequency or service)
6, §, 10. or 12 Canadiun provinces. (For these awards, the Yukon Territory
and the Northwest Territorics are considered as provinces.) The following
DX’ers have qualified for and received wwards in the categories indicated.

Charles Milhans (WPE7COE), Tacoma, Wash.
Clarence Hagerman (WPE2NRU), Delaware, N. J.

SiX PROVINCES VERIFIED
Douglas Robinson (WPE20VM), Johnstown, N. Y.
Kevin Wiese (WPEQEZY), Madison, S. D.
Sheldon Chorney (WPE2AWZ), Brooklyn, N. Y.
Robert Buckner (WPE2NMO). Rush, N. Y.
David Greene (WPE4IUM). Pensacola, Fla.
Sam Chmell (WPESITW), Etmwood Park, HI.
Richard Houlis (WPE3GOK), Monessen, Pa.
Gary Cooper (WPE7CQV), Nampa, Idaho
Glenn Haffly (WPE4JBO), Randelman, N. C.
Bill Lee (WPEQEJK), Lawrence, Kan.
Jack Bacon (WPE@FDJ), Bloomington, Minn.
Mike Finigan (WPE41SQ), Monroe, N. C.

Program Director. At press time. the station was
still operating on 1985 klz, but some tests were
apparently being made on the higher channel.

Brazil—R. Gloho, Rio de Janeiro. 11.805 kiHz.
was tuned at OM0Q with Brazilian music to past
0135; ID's, commercials, and anmts in Portuguese
make up the balance of the format. Radio Rio de
Janeiro is delfinitely being tuned on 5045 kHz at
2300 with typical native programming. Other log-
gings include: ZYV74, R. Guarani. Belo Horizonte,
6175 kHz, at 0000-0100 withr Brazilinn ballads and
commercials, und news at 0100: and ZYR78. R.
Bandeirantes, Suo Paulo. found with a similar for-
mat at 0130-020¢ on 11.925 kiz: all-Portuguese.

Czechoslovakia- K. Prague operates on 9575 kHz
in Eng. with news rron: 0700 beamed to the Pacific,
Fur East, and Europe.

Dahomey- R. Cotonon iz audidle on the West
Coast on 4870 kilz (rom 0600 with BBC Eng. les-
sons conducted in French.

Ecvador- -R. Cultura Religioso, Banos, is a newly
reported station on 2470 kllz that is being heard
at times from 1030 with anthenr, to 1105 with Cath-
olic Mass. and to fade-out with organ music.
Station HCB!(2. R. El Mundo. Guayaquil. 4750 kHz
is fair around 0330 with U.S. and Latin American
pop music.

Egypt-—Cairo. 12.005 kiiz. was logged with clock
chimes and anthem at 1900. then Italian. and from

2145 s/on in Eng. to Europe. An outlet on 21.580
kHz was noted in an African dialect from 1810 to
1835. with the familiar clock chintes at 1830.

Ethiopia—V. of Ethiopia, Adcis Ababa. 6185 kHz,
carries Somali service from 0350 to 0430, then goes
into Arabic. This channel may parablel 7293 kHz.

Fiji Islands—}'iji B/C Commission, Suva. has this
cirrent schedule: Eng. at 18003-0315 on 6005 kHz.
and at 0345-1030 on 2230 kHz: vernacular at 1800-
0330 on 3955 kHz. and at 0330-1030 on 3286 kHz.
The use of 60 meters has been cut down to a
religious broadeast relay at 1800 on Saturdays on
4756 kHz (500 watts).

France—I¢i Puaree ORTF, Paris, listed for 5955
kHz, is presently operating on 5960 kHz. as noted
at 0410, with light variety programming. The 9620-
kHz chaunel has French at 0800 beamed to French

SHORT-WAVE ABREVIATIONS

anmt-—Announcement kW Kilowatts
BBC  British Broadecast-  N.A. North America
ing Corporation QRM -Station interference
B C --Broadcasting R.  Radie
Iing. —English s/off  -Stm-off
H)- —Identitication s/on  Sign-on
IS -Interval signal V. Vaice

’ AHz—Kilohertz xmsn- -Transmission

DRAKE

Sw.<a.ai International Short-Wave Broadcast RECEIVER

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 ard good AF response
® Dual conversion e Solid state AF output ® S-meter e Preselector gives
superior sensitivity by peaking antenna and RF stages e Crystal-controlled
H. F. Oscillator stability @ Amplified AVC constant AF oulput e Price $289.00

R. L. DRAKE COMPANY ¢ Miamisburg, Ohio 45342

Write for free Brochure No. 12.
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SAVE BIG MONEY
ON ELECTRONICS

Buy from RADIO SHACK, America's
biggest nationwide electromcs store
chain. Send now for your free copy
of our new 1968 bargain-packed
electronics catalog, available soon
... plus a year of special bargain
bulletins. Write to —

RADIO SHACK®

2727 West 7th St., Dept. XC
Fort Worth, Texas 76107

FREE CATALOG AND BARGAIN BULLETINS

Name

o ee e

i seias Feven e e s diges e bty
AdAress ..iv.oeeasencoviess

City ......en PR3 1 7SR 4 | S

Radio Shack COrporahon — subsidiary of
Tandy Corp. o Over 190 stores coast to coast
lgpavenannasanan cEssssyEsssranceuvesYEREE
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outdoor speaker
in timeless redwood

$14-95 Audiofile net

® Silicone-treated speaker.
® 10-watt, full-range, 8-ohms,
¢ Handy, built-in volume control.
e Weather-resistant cane grille.
' 14" x 10%" x 3" fits in any
sheltered space.
FREE

CATALOG PRODUCTS @cowmy

Dept €, 600 So. Sycamore St., Genoa, Illinois 60135
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Polynesia. New Caledonia. and New Hebrides.
English is noted on 15,130 kHz at 1915-1930 (news,
commmentary, and music) and on 21580 kHz at
1300-1330; French follows at 1330. The service to
Latin America includes Spanish at 2300 and 2345,
and Portuguese at 2315 on 11.845 and 17,730 kHz,
French at 0000 on 9755, 11,845, 15,245. and 17.730
kHz, and Spanish from 0030 to 0200 on the same
channels (but only to 0130 on 17,730 kHz).

Germany (East)-—R. Berlin International, 21.540
kHz, has Eng. to S. E. Asia heard around 1330.

Ghana—R. Ghana, Accra, has this Eng. schedule:
to N. A. and Caribbean at 2000-2100 on 9760 and
11.850 kHz: to South and Central America and
Australia at 1500-1545 on 17,910 and 21,545 kHz; to
Europe at 2045-2215 on 9545 kHz; to W. Africa at
1400-2215 on 6130 kHz; and to S. Asia, Far East.
and E. Africa at 1400-1430 on 17.910 kHz. at 1500-
1545 on 21,720 kHz, and at 1645-1730 and 1815-1900
on 15,285 kHz.

Guatemala—Station TGCH, R. Chortis, Jocotan,
3380 kHz. has light music from 0230 to 0305 s/off
(with the theme from "*Bonanza’). Station TGWB,
Guatemala City, 6180 kHz, is the easiest Guate-
malan to log on the West Coast; it can be heard
any time after 0000 with marimba music. Station
TGNA. Box 601, Guatemala City, has Eng. on 5955
kHz at 0300-0430 weekdays.

Honduras—Station HRVC, Ewangelical Voice of
Honduras, Tegucigalpa. 4820 kHz was heard at
0116-0130 with light music, to 0200 with a 1eligious
program, and at 0300-0330 in Eng. (Mondays only).

India—All Indw Radio, New Delhi, was found
with Eng. on 9915 kHz from 2040 to past 2135
beamed to Africa; and on 11,810 kHz (dual to 15,-
175 kHz) to S. E. Asia at 1328-1415, with news
given at 1330.

Indonesia—R. Republik Indonesia, Djakarta, 9770
kHz. has a National Program in Indonesian from
1430 to past 1505; news at 1500.

In a Dutch TV program, information was given
on R. Panbjasila, operated by students in Djakarta
on 3950 kHz. Simply equipped, the station broad-
casts march music, requested music, and news.
No schedule was mentioned.

Iraq—R. Baghdad has retimed its s/on to 0425, in
Arabic; both the 7180-kHz and 11.785-kHz channels
are affected. English can be heard well on 6095 kHz
at 1940-2020.

Ivory Coast—A new irequency for R. Abidjan is
11.920 kHz, noted with s/off just prior to 0000; pop
music and a news session in French are featured
before closing.

Jordan—Amman, 11,8i0 kHz, was logged from
1500 to 1615 with news at 1500 and 1600; the remain-
der of the program consisted of talks and Arab
instrumental and vocal music. This is the Arabic

John Zapisek, WPE20KD, Wading River, N.Y., has

two receivers: a Knight-Kit ““Star Roamer’’ and a
Conar 500. It's no coincidence that the latter unit
has ham-band coverage: John is also a radio amateur
and just received his General license (WB2DRW).
His SWL’ing record is 19 states and 40 countries.

WWW akmerieaniadiahictary com
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Eric Lebowitz, WPE2JJY, of Jackson Heights, Long
Istand, N.Y., and his Hallicrafters $X-42 receiver
have racked up 4 provinces, 25 states, and 54
countries verified (out of a 117.verie total.) Eric's
most prized QSL'S came from his monitoring a
contact between VIS25, Overseas Radio Terminal,
Sydney, Australia, and the British liner *‘Orsova”

(GNDL), located on a bearing 91° from Sydney.

Home Service. Listen very carefully for the ID:
it is literally whispered at times.

Kenya—V. of Keny«a, Nairobi. 4915 kHz. opens at
0330 after a flute and drums IS; then time pips
and s/on in (possibly) Swahili: news at 0400: time
pips at 0415. The outlet on 4934 kHz has a variety
musical program in vernacular with a newseast at
0400 and time pips on the hour and each quarter-
hour. However. the two channels have not been
found to be operating In dual.

Koreo (South)—V_ of Free Korea, Seoul. 9640 kHz,
was tuned at 1031 with Eng. news to S. E. Asia: at
1035 there was a commentary and a cultural talk
at 1059. s/off.

Liechtenstein—The government of this country has
declared that there will be no private radio sta-
tions. There had been a rumor that a private sta-
tion might be operating from Liechtenstein in the
near future.

Mozxombique—Lourenco Marques has been pro-
viding good reception in the West on 11.780 kHz
with the Eng.-Afrikaans "B’ program from 0400
this program features pop and orchestral music,
commetcials. and dual-language anmts. The chan-
nel is dual to 6050 and 4855 kHz. neither of which
is audible. A new frequency for the Portuguese
service is 15,296 kHz; this service is heard well at
1725.

Nive Islond—West Coast DX'ers might try fot
2ZN operating on 550 kHz with 2000 watts. They
are scheduled on Tuesdays. Thursdays, and Satur-
days at 0530-0730 in Eng. and Nuiean. Good DX-—if
you can log it!

Panamo—The only known Panamanian station
operating on the short waves that we know of is
La Voz del Baru, David. 6045 kHz. Often strong.
it can be heard until 0400 in Spanish with frequent
gongs and ID's.

Poland—R. Warsaw's Eng. service to N. A. has
been heard at good level at 0315-0345 on Saturdays
on both 7205 and 9655 kHz. By the time you read
this item. this service should be on 11.870 kHz.

South Africe—R. RSA, Johannesburg, calls Libya,
Egypt. and Jordan at 1700 in Eng. on 25.790 kHz.
opening with news; this channel is dual to 21.535
kHz and runs along with the Central and West
African service to 1854 s/off. Another new fre-
quency in use is 15.360 kHz, Portuguese was heard
from 2000 s/on to past 2045,

Swan Island—R. A mericas, The Continental Voice
of Truth, 1157 and 6000 kHz. is requesting that re-
ports be sent to P. O. Box 11186, Pereo de Chacow
Caracas. Venezuela. S/on is at 0958. The 1157-kHz
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ALL NEW!

NRI learn-by-doing training in

ADVANCED
COLOR TV

THE ONLY

COLOR V|

TOTALLY
ENGINEERED FOR
TRAINING

® Build your own custom color
set in 5 training stages

® 50 designed-for-learning
color circuit experiments

® Programmed with 18 “bite-size”
lesson texts

A comprehensive training plan for the
man who already has a knowledge of monochrome
circuits and wants to quickly add Color TV
servicing to his skills. DEFINITELY NOT FOR
BEGINNERS. It picks up where most other
courses leave off — giving you “hands on” ex-
perience as you build the only custom Color TV
set engineered for training. You gain a profes-
sional understanding of all color circuits through
logical demonstrations never before presented.
The end product is your own quality receiver.

TRAIN WITH THE LEADER

This NRI course — like all NRI training — is an
outgrowth of more than 50 years experience
training men for Electronics. NRI has simpli-
fied, organized and dramatized home-study train-
ing to make it easy, practical, entertaining. You
train with your hands as well as your head, ac-
quiring the equivalent of months of on-the-job
experience. Demand for Color TV Service Tech-
nicians is great and growing. Cash in on the color
boom. Train with NRI—oldest and largest school
of its kind. Mail coupon. No obligation. No sales-
man will call. NATIONAL RADIO INSTI-
TUTE, Color TV Div., Washington, D.C. 20016.

MAIL FOR FREE CATALOG

_________________________ 1
NATIONAL RADIO INSTITUTE |

{{ | Color TV Division |
‘ Washington, D.C. 20016 21-048 |
Send me complete information on NRI new Advanced :
Color TV Training. (No salesman will call) |
Name __ __= —__Age. |
Address__ |
City State_______ Zip :
ACCREDITED MEMBER NATIONAL HOME STUDY CUUNCIL ! JI
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DEMCO

— the: ultimate in CB radios!

gc.ueue Base station with 23 chan-

nels, instant “ON,” ground plane to beam
switch, C.A.P. oscillator, voice tone control, duaj
conversion, detta tuning, auto/manual A.N.L.,
mode lights, Power Modulator/Speaker — many
other features and options.

%\/eu.e 23

23 channels, dual conver-
sion, electronic switch-
ing, mode lights, P.A.
switch on front, speaker
jack, DC or AC — many
other features. Also 6-
channel model available.

DEMCO ELECTRONICS « BRISTOL, IND. 46507
Please send information about CB Radios

Name
Address
City
State
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outlet is being reported widely all over the eastern
half of N. A.

Switzerland—The low-powered HER22, 3985 kHz,
reported here last month, continues to be heard in
many areas. with German at 0600, French at 0615,
Spanish at 0630, and Eng. at 0700.

U.s.A.—While Voice of America, Honolulu. is
inactive so far as regular broadcasting is con-
cerned, maintenance tests are being conducted on
Mondays. Tuesdays. Thursdays and Fridays at
1900-0000 with 100-kW power. All reception reports
should be sent to Washington, D. C.

U.5.5.R.—R. Yerevan, Armenian 8. 8. R., is heard
well on the West Coast on both 15,140 and 15,180
kHz with music, an Eng. ID at 0325, Russian at
0328.

Vatican City—Vatican Radio has been noted on
a new frequency of 21,530 kHz at 1554 closing an
Eng. xmsn to India and S. E. Asia.

Vietnam (South)—R. Vietnam, Saigon, was noted
on 9640 kHz at 1500 with IS, time pips and ID. at
1501 with what appeared to be Vietnamese opera;
from 1527 with ID and Vietnamese music to 1545 At
1600. 2 new broadcast day begins with the ID Day
la Tieng Noi Nuoc Viet-Nam phat thanh tu Thudo
Saigon; news from 1603.

Windward Islands—W. I. B/C Service, St. Georges,
11,970 kHz. was heard at 0130 with hymns, at 0145
with a religious program, at 0200 with BBC news
and regional and home news, at 0215 with s/off
after frequencies are given, plus schedule, hymn,
prayer, and anthem, beamed to Jamaica. The
15,115-kHz channel was heard at 2230 with home
news and from 2245 with the BBC World Service.

Zambia—Salisbury, 4911 kHz, was noted on one
occasion on an extended schedule from 2045 to 2121
with rock-and-roll alternated with native music
and a time check in Eng. between the playing of
each recording.

B0~

SYDMUR

The Last Word In Ignition Systems

MONEY
S5 on GAS! COILS!
Bl SPARK PLUGS!

TUNE-UPS!

The most advanced solid state C.D. ignition systems
available. Take advantage of the latest technology. . .
Get the most out of your car's engine.

e Increased Mileage

o Greatly Extended Spark Plug life

¢ Longer Battery Life

¢ Fewer Tune-ups
Rugged construction and conservatively rated com-
ponents.
Every Sydmur unit is pre-tested and guaranteed. The
easy to install Sydmur—is fully adaptable: 6 or 12
volt systems positive or negative ground.
Available in either kit or assembled form.
Fiy-away assembled .. $60.00 prepaid®
Fly-away kit 44.50 prepaid®
And the smaller ‘‘COMPAC’’ unit (12V. negative
ground only) designed for automobiles, motorcycles,
go karts, outboard motors, etc.
Compac assembled ..$34.75 plus 75¢ handling®
Compac kit .. 24,95 plus 75¢ handling®
(*New York State residents add sales tax.)
Recommended by many of the world’s leading automo-
tive manufacturers. Send check or money order today.

For free literature, write:

SYDMUR ELECTRONIC SPECIALTIES

1268 East 12th Street Brooklyn, N.Y. 11230
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SHORT-WAVE CONTRIBUTORS

Chris Lobdell (IVPEIGC!). Reading, Mass.
Conrad Baranowski (II'PEIGXX), Boston, Mass.
Harley Rutstein (WPE2/I/KR), linglewood, N. J.
Willlam Graham (1 PE2L)MU), Binghamton, N. Y.
Jiugene Shiwotsuka (1I'PE2NBL), New York, N. Y
Peter Macinta (WPE20RB). Kearny, N. J.

John Banta (WPE2PHU ), Bay Shore. N. Y.
Stanley Hiriak (WPE2PJL), W oodbridge, N. J.
Edward Sobota (IVPE2PJR), Fulton, N. \
James Riviello (WPE2POK ), Cherry Hill, J.
Alan Nachman (”rPE’OBY) Ovster Bav, .\', Y.
Marc Riddell (WPE3HGG ), \\lihamsporl Pa.
Rudolph Menna (11'PESHIV ), Philadelphia, Pa.
Robert Wilkner (li'PEL:ICP), Pompano Beach, Fla.
Grady Ferguson (W PE4BC). Charlotte, N. C.
Douglas Anderson (I"PE4JSE), Tampa. Fla.
Ricky Tharrington (II'PE4JSP). Wilmington, N. C.
Trevor Clegg (WPEGFAF). Santa Cruz, Calif.

Paul Farmanian (IVPE6GV (;), Glendale. Calif.
Robert White (WPE6HCP). San Francisco. Calif.
Rev. John Pejza (IWPE6HCP), Ojai, Calif.
Robert Eddy (WPESEQII'), \e\\port Ohio
Ray King (WPESJIPZ). \Odut Mich.
William Kilgallon (1'PESJU L) \Varren, Mich.
J. P. Arendt (WPE9DY ). Aurora, 11l
Larry Cotariu ('PE9GPJ), Chicago, 1Ml
Bill Vost (IVPEOI\D) Tinley Park. Ill.
Garv Bultinger (11"PE9JCZ), Aurora, 111,

" R. Niblack (IWPE9KA), Vincennes, Tnd.
John Beaver. Sr. (1'PE@.IE), Pueblo, Colo.
Bud Whitlock (11" PFQCQS‘ Augusta, Kan.
Marshall Reece (WPEQEZL). Overland Park, Kan.
Rob Harrington (WI’TOFDI) Englewood. Colo.
Alichael Mochizuki (AH6PE4C), Honolulu, Hawaii
David Alpert, Morton Grove, Ill.
Leo Alster, Rahway. N, J.
Nick Grasso. Cleveland Heights, Ohio
Ed Kauzlarich, Ottawa, 11l

AMichael Krzys. Adrian. \Ilch.
Andy Rodan, Hewlett.
Brian Roth, Oklahoma Cn\ "Okla.
Steve Rubenstein. Chattanooga, Tenn.

Mike Stratford. Burlington. N, C.
Larry Weintraub, Cambria Heights. N. Y.
Sweden Calling DX ers Bulletin, Stockholm, Sweden

POPULAR ELECTRONICS

WWW akmerieaniadiahictary com


www.americanradiohistory.com

READER
SERVICE PAGE

free information service:

Here’s an easy and convenient way for you to get additional information 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.

1 Print or type your name and address on the

lines indicated. Circie the number(s) on
the coupon below that corresponds to the key
number(s) at the bottom of the advertisement or
editorial mention(s) that interest you. (Key num:-
bers for advertised products also appear in the
Advertisers’ Index.)

2 a Cut out the coupon and mail it to the

address indicated below.

3- This address is for our product ““Free

information Service” only. Editorial in-
quiries should be directed to POPULAR ELEC-
TRONICS, One Park Avenue, New York 10016;
circulation inquiries to Portland Place, Boulder,
Colorado 80302. )
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AMATEUR RADIO

(Continued from page 86)
|

nations already use SSB exclusively for
voice communications. In the United States,
| no AM transmitters will be licensed or re-
| licensed for use in the high-frequency (4 to
| 22.5 MHz) maritime bands after 1970; and

BT avtur  coeriien

3 Day-School Courses beginning every 10 weeks after 1974, no conventional AM at all will

1968 Dates be permitted in this service. These rules do
April 1st not necessarily mean that the FCC will
June 10th eventually outlaw conventional AM in the

crowded, low-frequency amateur bands. In

this writer’s opinion, however, SSB has had

no difficulty in establishing its superiority
| over AM under difficult conditions without
the benefit of any special laws.

In the January issue of the Xtra News
Letter, Clif, K6BX, takes the American Ra-
| dio Relay League, Inc., severely to task for

September 3rd
November 1l1th
Courses:
Electronics Technician

Radio Telegraph Operator .
Radio Engineer .

. eight-10 week sessions
. five-10 week sessions |
__six-10 week sessions
six-10 week sessions

Eiectronics Mechanic
TV Service & Repair

Approved for Veteran Training
Tuition payable monthly
No Contract Required
Extensive Laboratory Training
Since 1909

PORT ARTHUR COLLEGE
1500 Procter, Box 310
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o T e four-10 week sessions

Port Arthur, Texas 77640

cAudio-(Solor

Lets you see your music

ASSEMBLED
$54.95

KIT FORM
$44.95
$5 DOWN - $5 MONTH
Walnut finished cabinet included / Shipped REA Collect

Easy to build, easy to install. All transistor AUDIO-
COLOR adds a visual dimension to musical enjoy:
ment. A brilliantly moving panorama of color casts
dancing images on a soft frosted screen, reflecting
rising and falling volume with each beat of the music.
Here's a truly unique and exciting new musical experi-
ence. Make check or money order to CONAR.

SEND FOR FREE CONAR CATALOG

CONAR

Dept. DASC
Washington, D.C. 20016

Division of National Radio lInstitute,
3939 Wisconsin Ave.,

not petitioning the FCC to outlaw AM in
the amateur phone bands. He claims, in
fact, that the ARRL is anti-SSB—a claim
which will surprise most AM operators who
usually complain that the ARRL is anti-
AM and pro-SSB!

Hoosier ‘500" Award. The Indiana Ra-
dio Club Council, Inc., offers an especially
attractive certificate free of charge to any
amateur who earns 500 points by working
members of amateur radio clubs affiliated
with the Indiana Radio Club Council, Inc.
A minimum of two points are earned for
each club member worked, but additional
points (up to a total of 28 or more) can be
earned if the operator worked happens to
hold the Indiana “Outstanding Amateur
Award,” the “Hoosier Courtesy Award,” or
has other qualifications outlined in the offi-
cial award rules.

Because between 100 and 250 stations
must be worked to earn the Hoosier “500,”
amateurs located more than a few hundred
miles from Indiana may find the award diffi-
cult to obtain. However, everyone is cordial-
ly invited to try for it, no matter where he
or she is located. Full rules and logging
sheets are available upon a request accom-
panied by a large return envelope with 18
cents postage affixed addressed to: Hewitt
Mills, WAILTI, 289 W. Sumner Ave., Mar-
tinsville, Ind. 46151.

Urgent Message Handled. Stewart Reed,
CE3UF, Santiago, Chile, recently broke in
on Bill Cole, K4EN, Miami, with an urgent
message. The father of a man vacationing
in Miami had been killed in an accident and
the mother was in very critical condition.
CE3UF had no address at which the man
could be reached. Could Bill do anything?

WWW_akherieaniadiahistaory com
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It was Sunday; the Chilean Consulate was |
closed, and the Consul had an unlisted phone
number. But Bill managed to contact Ed-
uarde Gallarde, U.S. Sales Manager of the
Chilean Air Lines at his home.

Gallarde promised to do all he could to
trace the wanted man, and Bill made a
schedule with CE3UF for 6 p.m. After ex-
hausting other leads, Senor Gallarde started
to call all hotels in the Miami area sys-
tematically. Many calls later, he got his
man, who arranged to fly back to Chile on
the first available plane at midnight.

At the 6 p.m. schedule time, K4EN and
CE3UF could not hear each other. How-
ever, John Shea, VE5]JS, Regina, Saskatche-
wan was copying both stations and relayed
the necessary information between Santiago,
Chile, and Miami, Florida.

Our thanks to Spurious Radiations of the
Rockaway Park, N.Y., Amateur Radio Club,
and the Oscillator of the Etna, Pa.,, Ama-
teur Radio Club for relaying this item,
which originally appeared in the Miami,
Florida, Herald.

NEWS AND VIEWS

Dick Morris, WA9PZZ, 1331 Gilbert Ave., Downers
Grove. Ill., became interested in amateur radio via
the SWL route. In a year, he has collected enough
cards for both Worked-All-States and Worked-All-
Continent certificates although he is more of a rag-
chewer than a DX chaser. A Heathkit SB-300 re-
ceiver, an SB-400 transmitter. and an SB-200 linear
amplifier work with an 80-, 40-meter “trap” dipole
and a 10-. 13-, 20-meter. 2-clement quad antenna
.. . David L. Daniel, WAGSVO, 1626 Cadet Ave., Law-
rence Kans.. really isn't “code happy,” even
though he works all day as a Morse code telegra-
pher for the Union Pacific Raiiroad und hams in his
spare time. It took Dave two months to go from
Novice to General license. His National NCX-3
transceiver and Hy-Gain 14-AVS vertical antenna
have put 20 states and Canada in the WAGSVO
log—some on SSB, and some on CW . . . Tommy L.

Halliburton, WNG6ZNL, 13073 Carl St., Pacoima, Calif.,
doesn’t make the power company rich with his
15-watt AMECO AC-1 transmitter. Nevertheless, he
racked up Canada and six states in his first two
weeks on the air. Two rcceivers—a Hallicrafters
S-85 and S-120—heip with the indoor work, and
an inverted V' does the outside work. It things
turned out as Tomuny planned, he is now signing
a WB6 call.

Michael Pozzani, K3IWBD, P.O. Box 131. North
Apollo. Pa.. has worked all bands firom 80 through
6 meters. At present, he works 6 meters with a
60-watt transmitter, 5-element beam, and a 6-
meter converter in conjunction with a Gonset
G-66B receiver. All but the G-66B are home-con-
structed. Actually, however, Mike's big interest
has been in improving his technical knowledge. |
As a result. he now possesses Amateur Extra, Com-
mercial First Class phone, and Second Class Tele-
graph licenses. Mike says he was no whiz in high
school and has had no formal radio training. but
he obviously did plenty of studying on his own

Bob Wilson, WN1IZS, 179 Knollwood St.. Spring-
field, Mass., didn’t waste much time after getting
his license. He earned a Rag Chewer's Ciub (RCC)
certificate the first day and had worked eight
states by the end of the third day! Bob uses a
Lafayette ''Starflite” transmitter. Lafayette HA-
700 receiver, plus three antennas, and he operates

April, 1968 |

SPEAKERS TO BUILD YOUR OWN
"MIGHTY MAG HI-FI SPEAKER SYSTEM’

As described in March 1968
POPULAR ELECTRONICS

@ m

Stock No. Stock No.
SWF-MAX-1 ﬁ TS-6070
o $14.95 Fg. $3.95

UTC/Goodman of England. Stock No. 4WF-MAX-1

4" Woofer with 314 1b. Magnet structure. 8 Ohms Imp.
McGee's sale price $14.95, 2 for $29.00. Ship. Wt. § lbs.
Stock No. 4WF-MAX-1....... ... ..514.95 ea.
Stock No. TS-6070. Cinnaudagraph 313” Tweeter W/
10 oz. ceramic magnet. 8 chm V.. plus crossover capaci-
tor. McGee's sale price $3.95, 2 for.........cccoviieinn. $7.50
Ship. Wt. 2 Ibs. per speaker. When ordering by mail
include ample postage. Any extra sent will be refunded.
Prices are FOB Kansas City, M:ssouri.

SAVE on the MAXIMUS 2

HI-FI SPEAKER SYSTEM
35-20,000 CPS 30 Watts

System uses 2 of above Woofers

Regular
siigs0  SALE  $£095
Value PRICE
- Measures anly 1414 "x11"x8"”
McGee offers almost 509, saving on the Goodman Maxi-
mus II system. Original net was $109.50,
McGee's sale price is $69.50, Matched pair for stereo

$135.00 with regutar UTC Tweeters and Woofers.
Shipping Weight 26 1bs. Diled Walnut Enclosure

WRITE FOR FREE 1968 McGEE CATALOG

SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
Tape Recorders—Kits—Everything in Electronics
1901 McGee Street, Kansas City, 4 PE), Missouri 64108
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CATALOG

SAVE ON:
* Famouys -Ki
. ?tereo H,i(-’ll"‘ight e
* Tape Recorder.
* CB 2.Way Ragias "
. ;V';lkie-ralkles
° FM-AM & aM Rag;
* Shortwaye Receiv‘e’l"gs
® Portable Ty
. Phonographs
* Amateur Gear
® Intercoms & PA
* Automotive Electronjcs
® Test Instruments
: TV Antennas g Tubes
; ;ower Tools, Hardware
: ubes, Transistors
Parts, Batterjes, Books

Shop by mail and save

at Allied, world's largest
electronics headquarters.
Hundreds of maney-saving
values. NO MONEY DOWN,
Up to 2 years to payl

MAIL COUPON BELOW

o ALLIED RADIO, Dept. 3D
+ P.O. Box 4398, Chicago, Ill. 60680

NAME (Please Print}

ADDRESS

CITy

®w»n

TATE ZIP
$000000000000000000000000000000060000000¢
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poputar ELECTRONICS

SUBSCRIBER SERVICE

Please include an address label when writing about
your subscription to help us serve you promptly.
Write to: Portland Place, Boulder, Colo. 80302

CHANGE OF ADDRESS: ‘,—AFFIX LABEL

Please let us know r==—= r——=
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A
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—You get 1 extra
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wo ELECTRONICS
INTO
V.T.I. truining leads to success as technicians, field cnel-

necrs. sbeciallsts in communications, rulded misslies. com-
puters. radar. automarion. Basic & advanced courses., Klee-
tronle  Engineering Teehnology and Eicctronic Technology
curricula both available. Associate degree in 29 months. B.S.
ohtainable. . approved. Start  September.  February.
Dorms, campus. High school graduate or cauivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE

DEPARTMENT PE, VALPARAISO, INDIANA 46383
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Steve Blakley,

WA7GUC. Phoenix, Ariz., played

a trick on his uncle, K7ZWR. See text below.

on the 80-, 40-, and 13-meter Novice bands. The
antennas include a vertical. a horizontal dipole,
and a 2-element, 15-meter henm . . . Joe Malecki,
Jr., WN3HSI, 490 Long Vue Rd.. New Kensington.
Pua.. worked 43 states and 28 countries running 50
watts to a Heathkit DX-60 transmitter and one
more state with a DX-100 at 75 watts. He receives
on a1 Hammarlund HQ-110. and a simple dipole
does the radiating. With his General exam already
passed. Joe has his bug all oiled up for 30 wpm
in the General bands . . . Cliff ’“Beany’’ Stoll, WB2PSX,
276 Rodney Ave., Buffalo, N.Y., president of
Techams, the Technical High School Amateur
Radio Club (WA2WVE), expected to add at least
three Novice licensees to the club membership very
shortly to bring the number of licensed members
to six. Running 70 watts from an EICO 720-730
combination to two dipoles 80 feet high has per-
mitted the club to amass a total of some 40 states
and 35 countries. '"Beany’ himself has passed the
Advanced exam. finding it “moderately hard.”

Stephen L. Blakley, WN7GUC/WA7GUC, 3336 W.
Rosewood Ave.. Phoenix. Ariz., is a little tricky.
Seeing his uncle s station (K7ZWR) inspired Steve
to get his Novice license. Then, without telling
his uncle, he studied for and obtained his Techni-
cian license. One day K7ZWR called "CQ"”’ on 6
meters and was answered by Steve signing
WATGUC. His uncle dashed over to Steve's house
(they live next door to each other) and demanded.
‘“What are you doing? You want to get us both in
trouble?’’ Steve then proudly displayed his new
Technician license. Steve uses a Johnson ‘Ranger”’
to excite a Hy-Gain vertical antenna on the lower
frequencies and a Heathkit 'Sixer”’ to excite a 4-
element beam on 6 mieters. A Navy TCS or Halli-
crafters SX-28 receiver helped Steve to work 25
states and Canada . .. According to Florida Skip,
Barry Goldwater, K7UGA, a member of Air Force
MARS, ran over 1300 phone patches from American
Servicemen in Vietnam and Southeast Asia last
year . . Mark Halliday, WN3HMU, 21 Scott RAd..
Doylestown. Pa., has 37 states and six countries
worked—ZD8CW. Ascension Island. rates as his
best DX. Mark uses a Heathkit DX-60A trans-
mitter. Hallicrafters SX-110 receiver, and a multi-
band dipole on the three low-frequency Novice
bands.

There is no better time than now to mail us your
‘““News and Views'’ and a picture of you at your
station. Remember, if it is a good, sharp photo.
your station has an excellent chance of becoming
the ‘‘Amateur Station of the Month.”” Keep club
papers and club news coming, too. Send all ma-
terial to: Herb 8. Brier. WIEGQ. Amateur Radio
Editor. Porurar ELECTRONICS, P.O. Box 678. Gary,
Ind. 46401.

73, Herb, WIEGQ

POPULAR ELECTRONICS

WWW_ akherieaniadiahistaory com


www.americanradiohistory.com

ELECTRONICS MARKET PLACE

COMMERCIAL RATE: For firms or individuals offering commercial
products or services. $1.00 per word (including name and address).
Minimum order $10.00. Payment must accompany copy except when
ads are placed by accredited advertising agencies. Frequency dis-
count: 5% for 6 months; 10% for 12 months paid in advance.
READER RATE: For individuals with a personal item to buy or sell.
60c 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. Additional words may be set in bold caps at 10¢ extra
per word. All copy subject to publisher’s approval. Closing Date: st
of the 2nd preceding month (for example, March issue closes Janu-
ary 1st). Send order and remittance to: Hal Cymes, POPULAR ELEC-
TRONICS, One Park Avenue, New York, New York 10016.

FOR SALE

FREE! Giant bargain catalog on transistors, diodes. rectifiers, SCR’s,
zeners, parts Poly Paks, P.0O. Box 942, Lynnfleld Mass. 01940.

GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes Ra
dios, Parts, Picture Catalog 25¢. Meshna, Nahant, Mass. 01908.

R.F. CONVERTERS. World's largest selection. Also CCTV cameras,
etc, Lowest factory prices. Catalog 10¢. Vanguard 196-23 Jamaica
Ave., Hollis, N.Y. 11423,

TELEPHONE VOICE SWITCH: (LS-500). ACTUATES AUTOMATICALLY
AND UNATTENDED ANY TAPE OR WIRE RECORDER. PICTORIAL IN-
STALLATION INSTRUCTIONS INCLUDED. $23.75. POST PAID USA,
WJS ELECTRONICS. P.0. BOX 1508, LAS VEGAS, NEVADA 89101.

INVESTIGATORS: KEEP IN STEP WITH ADVANCEMENTS IN THE ART
OF ELECTRONICS FOR THE PROFESSIONAL. SEND $1.00 FOR
EQUIPMENT BROCHURE. WJS ELECTRONICS, P.O. BOX 1508, LAS
VEGAS, NEVADA 89101.

BUG DETECTOR: WILL DETECT AND | LOCATE SURREPTITIOUS
TRANSMITTING DEVICES IN CONFERENCE ROOMS, HOME AND OF-
FICES, ETC. WRITE FOR DETAILS. WJS ELECTRONICS, 737 NORTH
SEWARD, HOLLYWOOD, CALIF. 90038.

DETECTIVES! Free Brochures! Electronics Surveillan;De;ices. SiL-
MAR ELECTRONICS, 3476 N.W. 7th Street, Miami, Fla. 33125.

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 ElectroWParts. Confideﬁﬂial Catalog Free. KNAPP,
3174 8th Ave. S.W., Largo, Fla. 33540.

RADIO—T.V._TJ:es;33¢_each. Send for free ca?alag. Cornell, 4213
University, San Diego, Calif. 92105.

CONVERT any television to sensitive, big-screen oscilioscope. 0nl—y
minor changes required. No electronic experience necessary. Illus-
trated plans, $2 00. Relco-A33, Box 10563, Houston, Texas 77018.

CRYSTALS . Iargest selection in Umted States at lowest prices
48 hr. delivery Thousands of frequencies in stock. Types include
HC6/U, HC18/U, FT-241, FT-243, FT-171, etc. Send 10¢ for catalog
with oscillator circuits. Refunded on first order. Jan Crystals, 2400F
Crystal Dr., Fort Myers, Fla. 33901.

SURVEILLANCE EQUIPMENT-—NEW HIGH PERFORMANCE SUBMINIA-
TURE MODELS. ELECTRONIC COUNTERMEASURE DEVICES TO PRO-
TECT PRIVACY. FREE DATA: SECURITY ELECTRONICS-PE, 15 EAST
43RD STREET, NEW YORK, N.Y. 10017.

FREE ELECTRONICS (new and surplus) parts catalog. We repair
multlmeters Blgelow Electromcs Bluffton, Ohlo 45817.

JAPANESE PRODUCTS CATALOG by air mail $5 sea $3
nental, CPO 1717, Tokyo, Japan.

TREASURE Hunters! Prospectors! Relco’s new instruments detect
buried gold, silver, coins. Kits, assembled models. Transistorized.
Weighs 3 pounds. $19.95 up. Free catalog. Relco-A33, Box 10836.
Houston, Texas 77018.

NECTIFERS, transistors, other components. Catm-g—freeA Electronic
Components Co., Box 2302C, Baton Rouge, La. 70821.

DIAGRAMS ——Radios $1.00, Television $2.50. Give make and mod-
el. Diagram Service, Box 1151PE, Manchester, Conn. 06042.
EUROPEAN and lapanese bargain catalogs. $1 each. Dee, 10639F
Riverside, North Hollywood, Calif. 91602.

interconti-
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INVESTIGATORS, FREE BROCHURE, LATEST SUBMINIATURE ELEC-
TRONICS SURVEILLANCE EQUIPMENT, ACE ELECTRONICS, 11500-L
NW 7TH AVE., MIAMI, FLA. 33168.

JAPAN DIRECTORY Electronics products and parts General me;-
chandise and Asia trade information. Just $1.00 today. Ippano
Kaisha Ltd Box 6266, Spokane, Washnngton 99207.

TRANSISTORIZED CONVERTER KITS: Two models, ~ converts car
radio. Receive 30-50mc or 100-200mc (one mc tuning) $5.00 with
simple instructions. Crystal $2.50. Meshna, No. Reading, Mass.
01864.

;dETAL—T;;sure Detectors, rﬁost sens&:ve _Lowest priced. Free cata-
log. Jetco Instruments, Box 132-E, Huntsvnlle Texas 77340

REVERBERATION Springs—Data sheets and application |nformahon
available. Send self addressed envelope to: Southwest Technical
Products Corp., 219 W. Rhapsody. San Antonio, Texas 78216.

MUSIC LOVERS, CONTINUOUS, UNINTERRUPTED BACKGROUND
MUSIC FROM YOURy FM RADIO, USING NEW INEXPENSIVE ADAPT-
OR. FREE LITERATURE. ELECTRONICS, 11500-2 NW 7th AVE.,
MIAMI, FLORIDA 33168.

MECHANICAL, Electronic devices catalog 10¢. '/, laminated copper
clad 2 sides, for printed circuits, 9%, x4';, $1. Fertik's, 5249 "‘D"’,
Philadelphia, Pa. 19120.

TV CAMERA KITS! Televise live pictures on any TV receiver without
modification! Perfect for experimental, educational and industrial ap-
plications. Eight tube and transistor models to choose from—$18.95
up. Plans available separately. EASY-EDUCATiIONAL-ECONOMICAL.
Informative catalog FREE. ATV RESEARCH, 13th & Broadway,
Dakota City, Nebr. 68731.

LINEAR AMPLIFIERS: ‘‘Hornet’’—50 watts output— $98.50; ‘‘Raid-
er''—100 watts—$139.95: ‘‘Maverick-250"'— 250 watts—$244.95.
For AM and SSB. “‘BANDIT 11I’'—12 V. mobile amplifier, 100 watts

output——$169.95. Frequency range 20-35 megacycles (illegal for
Ciass D 11 meters.) Dealer inquiries invited. D & A Manufacturing
Co., 1217 Avenue C, Scottsbluff, Nebraska 69361.

RELAYS—Sigma 80030. Any quantities. ALARM RELAY SUPPLY,
20725 Burbank Blvd., Woodland Hills, Calif. 91364.

JAPANESE or EUROPEAN DIRECTORY 200 firms $1.00. SURVEIL-
LANCE EQUIPMENT, Catalog 25¢. Wireless SNOOPERMIKE $25.00.
SUBMINNIMIKE 3% x % x ¥ $4.00. SIERRATRONICS, Box 7497,
Las Vegas, Nev. 89101.

WE SELL CONSTRUCTION PLANS. TELEPHONE: Answering Machine,
Speakerphone, Carphone. Phonevision, Legal Connector, Auto Dialer,
Central Dial System. TELEVISION: $35.00 Color Converter, Tape Re-
corder, 30TV, $25.00 Camera. DETECTIVE: Infinity Transmitter, Tail
Transmitter, Police Radar Detector. HOBBYIST: Electron Microscope,
96 Hour Tape Music System, Ultrasonic Dishwasher, Radar-Oven,
Electronic Tranquitizer. Plans $4.95 each. COURSES: Telephone
Engineering $39.50, Detective Electronics $22.50, Anti-Detective
Electronics $27.50. SUPER HOBBY CATALOG 25¢. Don Britton
Enterprises, 7906 Santa Monica Blvd., Hollywood, Calif. 90046.
CIRCUIT Boards, Parts for ‘‘Poptronics’’ projects. Free catalog.
S.W. Technical, Box 16297, San Antonio, Texas 78216.

TRANSISTORIZED Kit, Converts A.M. Radio—receive police, fire—
30-50 or 100-200 MC. With perforated board $5.00—With Printed

circuit  $7.50—Instructions included. Crystal controlled, Crystal
$2.50. MESHNER, NO. READING, Mass. 01864.
CB-WPE- QSL CARDS. Same High Quallty,‘Beautlful Glozsy multi-

color caids. New LOW PRICES. SAMPLES, 25¢. Dick, WB8VXK,
19QA0625, Gladwin, Mich. 48624.

SURVEILLANCE COUNTERMEASURES BROCHURE $1.00. ENGINEER-
ING LABORATORIES, BOX 1036, ANDERSON, INDIANA 46015.
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TUBES!
& send For ?Q

TUBES!
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WE SELL

CORNELL’
New 1968

30’
CATALOG PICTURE

Many New ltems IN LOTS OF 100 TUBES
4221 UNIVERSITY AVE.,, SAN DIEGO, CALIF. 92105

BRAND NEW Electronic Parts, EVERYTHING!! Below ''wholesale,’
below ‘‘surplus.’’ Guaranteed!! Cone, 213-SY2-5271.

WEBBER LAB’s. Police & Fire Converters. Catalog 10¢. 72 Cottage
Street, Lynn, Mass. 01905.

TELEPHONE RECORDER—ACTUATOR (TWI-007). SOLID STATE
MODULE AUTOMATICALLY TURNS TAPE RECORDER, TRANSMITTER
ON WHEN TELEPHONE IN USE. $22.85. FM TELEPHONE BUG
(TWI-012) TRANSMITS TO ANY FM RADIO $29.50. CONNECTED
ANYWHERE ON LINE. SIMPLE INSTALLATION INSTRUCTIONS.
SURVEILLANCE RECORDERS (TWI-1000), (TWI-1010). TWILIGHT
ELECTRONICS, BOX 11595-X, St. Louis, Missouri 63105.
ATTENTION CBer’s!! Send for Big savings on CB equipment. Write:
g &S §ates and Service, Route 4, Winchester, Indiana 47394.
ELECTRONIC Ignition, various types. Free literature. Anderson En-
gineering, Epsom, N.H. 03239.

FIBERGLASS Circuitboard 250 inches assorted $2.00. Beene, 1242
Coleman, Greenvitle, Texas 75401.

ELECTROSHOCK module. Produces 1200 volt shock from 6 volts.
No battery drain until touched. Non-lethal. Protects property for
months on lantern battery. $4.95. Free catalog. Franks Scientific
Co., P.O. Box 156, Martelle, lowa 52305.

WIRELESS BROADCASTER/AMPLIFIER 3-tube unit. $20.00. Bro-
chure ZSLBOX 13, Jacksonville, Florida 32218.
ELECTROLUMINESCENT Portable battery operated transistorized
night light. High output, ideal for camping $29.95. Send money
order only to: Lilly Electronics Co., 2744 Gladstone, Detroit, Mich.
48206. B

PRINTED CIRCUIT BOARDS from Popular Electronics artwork—
$2.50. Boards made from your artwork. Satem Service, Box 3019,
Columbus, Ohio 43210. e -
SURVEILLANCE EQUIPMENT, Latest Devices. Free 1968 catalog.
Fisher Electronics, Box 350, N. Miami Beach, Florida 33160.

ULTRA SENSITIVE WIRELESS MICROPHONE. Smaller than pack of
cigarettes. Hear conversations up to 14 mile thru ordinary F.M.
radio. Complete plans $2.00. Albar Electronics, Box 115, Mt. Pros-
pect, HI. 60056.

EPOXY Circuit Board and Supplies at lowest prices. Free list. Hobby-
tronics, 639-23 Ave., N.W., New Brighton, Minn. 56112.

EARPHONE, Magnetic, 12002 w/cord and plug no headband, $1.00
postpaid. Replace 6al5 with twin diede, 7 pin, improve sync, video
and audio, 85¢ postpaid. TECO, 3704 Penderwood Drive, Oakton,
Va. 22124.

PLANS for 100 interesting electronic projects. Simple ways to test
and identify 3000 transistors. Many construction hints. For beginner
or advanced hobbyist. All in ‘‘How to Use Bargain Transistors''.
Profusely illustrated, only $2.95. Capstone Electronics Corp., Dept.
P48, 9 Danbury Rd., Wilton, Conn. 06897.

PLANS AND KITS

CRYSTAL, TRANSISTOR, TUBE kit catalog—25¢, refundable. Labora-
tories, 12041-L Sheridan, Garden Grove, Calif. 92640.

LINEAR AMPLIFIER plans. Build your own and save $$. $1.00.
Williams Mfg., 220 Commerce, Jackson, Alabama 36545.

HOBBYISTS Experimenters kit, Make 20 different experiments. Free
details! Universal Dist, Box 156, Flatbush Sta., Bklyn, N.Y. 11226.

INTEGRATED CIRCUIT KITS; COMPUTER LOGIC; (C’s; others. Cat-
alogue free. KAYE ENGINEERING, Box 3932-A, Long Beach Cali-
fornia 90803.

TESLA COIL—40'" SPARKS! Plans $5.00. Information 50¢. Hunting-
ton Electronics, Box 9-P Huntington Station, Shelton, Conn. 06484.

SHORTWAVE LISTENING

SEND 25¢ for your guide to better shortwave listening. How to buy,
set up and operate a listening post. Booklet SWL-1, Dept. R.,
Hammarlund Manufacturing Company, Mars Hili, N. C. 28754.

MOBILE SW LISTENING with transistorized converter for your car
radio. 10 push-button controlled bands. Send for free brochure: Mer-
cator Company, Box 473, Allentown, Pa. 18105.

JOYSTICK Variable Frequency Anterina System solves space problems.
JOYMATCH Antenna Tuner improves any antenna. SWL Guide, 218
Gifford, Syracuse, N.Y. 13202.
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HIGH FIDELITY

FREE! Send for money saving stereo catalog #P4E and lowest quota-
tions on your individual component, tape recorder, or system re-
quirements. Electronic Values, Inc., 200 W. 20th St., New York,
N.Y. 10011. )
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.

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

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

Roslyn,

WANTED

CASH Paid! Unused tubes, electronic equipment. Barry, 512 Broad-
way, NYC 10012.

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

TECH MANUALS, SOLD ON MILITARY SURPLUS AND CiVILIAN
ELECTRONIC EQUIPMENT. GIVE MAKE, MOOEL FOR MANUAL
QUOTE. SLEP ELECTRONICS, DRAWER 178-PE, ELLENTON, FLOR-
(DA 33532.

SPACECRAFT Gunching Tape Recor_dings,_NewscastsA Frymark, 84&
Clinton, River Forest, 111. 60305.

WANT USED HIGH FIDELITY EQUIPMENT mono or stereo as- is,
reasonable. Charles Riseley, 322 River Road, Maumee, Ohio 53537.

TUBES

TUBES ‘‘Oldies'’, fatest.
Hammond, Indiana 46324.

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All Brands—
Biggest Discounts. Technicians, Hobbyists. Experimenters—Request
FREE Giant Catalog and SAVE! ZALYTRON, 469 Jericho Turnpike,
Mineola, N.Y. 11501.

TUBE Headquarters of—WorId‘ Send 10¢ for Catalog (tub;s. elec-
tronic eqmpment) Barry, 512 Broadway N.Y.C. 10012

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

OON'T BUY TUBES—Radios TV-Xmitting. specnal purpose types unul
you get our price list! Lowest prices in U.S.A. 5,000 types—Guaran-
teed Brand New. Send postcard for TV—Special Purpose Price List.
UNITED RADIO COMPANY, P.O. BOX 1000, NEWARK, N.J. 07101.

TAPE AND RECORDERS

Lists free. Steinmetz, 7519 Maplewood,

4213

BEFORE Renting Stereo Tapes try us. Postpaid both ways—no deposit
—immediate delivery. Quality—Dependability—Service—Satisfaction
—prevail here. If you've been dissatistied in the past. your initial
order will prove this is no idle boast. Free Catalog. Gold Coast Tape
Library, Box 2262, Palm Village Station, Hialeah, Fla. 33012.

AUTOMATIC telephone connection for Concord and other transisgr-
ized recorders. SURVEILLANCE and Privacy Protection Devices. Free
Data: Security Electronics-PER, 15 East 43rd Street, New York, N.Y.
10017.

HI-FI Components. Tape Recorders, at guaranieed '*We Will Not Be
Undersold'’ prices. 15-day money-back guarantee. Two-year warranty.
No Catalog. Quotations Free. HiFidelity Center, 239 (PT) East 149th
Street, New York 10451.

SCOTCH Recording Tapes. Tape Recorders.

Lafayette Hill. Pa. 19444

RENT STEREO TAPES—75¢ WEEK. CATALOG. ART'S TAPE SERVICE,
1613% North Mariposa Ave., Hollywood, Calif. 90027.

TAPE transport. NAB recording studio guality. Build yourself for
amazingly low cost. Detailed plans $5.00. Free particulars. Pepke
Laboratories, 309-B West 19 Street, New York, N.Y. 1001].

RENT Stereo Tapes—over 2,500 different—all major Iabiels—Ir_e—e
brochure. Stereo—Parti, 1616-PE Terrace Way, Santa Rosa, Cali-
fornia 95404.

-Cata log 10¢7. Ta;;,
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INTEGRATED CIRCUITS

Epoxy 1 AMP
__PRV__ =
100 07
| 200 .09 ‘
4100 .12
600 18|
SR Flip Flops ... 800 .22
SR Clocked Flip F!ops 1000 35
SRT Flip Fiops ... 200 -—50—_

8 Input Nand Nor gates ..
Dual Nand Nor Gates
Dual and Gates ...
Dual Nand Nor Gates
TO-85 flat pack, with holder .

They come complete with schematic,

Silicon Power Rectificrs
PRVISA I2A 20A[30A]
30 A0 .75
| 50 .6011.25

elect, characteristics sheet and some 01 gg : gg
typical applications. Guaranteed to .40(1.25 |:5o : |

operate. 10007.55/1.50/1.80] |

SILICON CONTROL RECTIFIER TRIACS T0-66
5 AMP

PRV | 3A | 7A | 20A  70A BRER
O s i (O T et
100”50 | .65 | 1.00 .00 200 ]
200 70 | .95 | 1.30 | 8.00 300 | 175
300 .90 | 1.25 [_1.70 | . T“—ZIE -
400 | 1.20 | 1.60 | 2.710 | i2.00 00| 260
(S00 -| -"50-1 200 W2:50k| = Terms: FOB Cambridge.
| 600 | 1.80 | 2.40 300 16.00 Mmass. Send check or
700 | 2.20 | 2.80 I Postate.“Average  We.
{1000 [~ 500 | | 8% BPCUEIAZ bhore

$5%00

POST OFFICE BOX 74F
SOMERVILLE, MASS. 02143

Featuring transistors, rectifiers
and components
SEND FOR OUR SPRING CATALOGUE
Business Address: 325 Elm st.
Cambridge, Mass.

CIRCLE NO. 35 ON READER SERVICE PAGE

TAPEMATES makes available to you ALL 4-TRACK STEREO TAPES—
ALL LABELS—postpaid to your door—at tremendous savings. For free
brochure write: TAPEMATES, 5727 W. lefferson Blvd., Los Angeles,
California 90016.

TAPE RECORDER SALE. Brand new. rationally advertised brands,
$10.00 above cost. Special prices on o!-Fl Components and color
television. Arkay Sales, 1028C Commonwealth Avenue, Boston,
Mass. 02215.

STEREO TAPES, Save 30% and up; no membership or fees re-
quired; postpaid anywhere U.S.A. Free 70-page catalog. We dis-
count batteries, recorders, tape/accessories. Beware of siogans,
‘not undersold’’, as the discount information you supply our
competitor is invariably reported tc the factory. SAXITONE,
1776 Columbia Road, N.W., Washington, D.C. 20009
WHOLESALE—4-8-track STEREOTAPES—Car, Home PLAYERS—CB,
Recorders. MUSICO, Box 2705, Montgomery, Alabama 36105.

SCOTCH Tape discounted. RENT Erecorded tapes, postage paid, no
dues. The Tape Library, P.O. Box 814€, D.C. 20024.

REPAIRS AND SERVICES

TV Tuners rebuilt and aligned per manufacturers specmcallon Only
$9.50. Any make UHF or VHF. Ninety day written guarantee. Ship
complete with tubes or write for free maiiing kit and dealer brochure.
JW Electronics, Box 51C, Bloomington, Indiana 47401.

SPEAKER REPAIR. Hi-Fi, guitar, organ speakers reconed good as
new at fraction of new speaker price. For details and reconing
center in your area write: Waldom Electrenics, Inc., Dept. PE, 4625
W. 53rd St., Chicago 1. 60632.

GOVERNMENT SURPLUS

JEEPS Typically From $53.90 . . . TrucI-s From $78.40 Boats,
Typewriters, Airplanes, Electronics Equipment. Photographic Equip-
ment. used. 100,000 Bargains Direct From Government. Complete
Sales Directory and Surplus Catalog $1.00 (Deductible First $10.00
Order). Surplus Service, Box 820-). Holiand, Mich. 49423.
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PERSbNALS

MAKE FRIENDS WORLDWIDE, promote international understanding.
join Europe's leading correspondence club. Ilustrated brochure free.
BMES. Box 17/33, 1 Berlin 11, Germany.

INVESTIGATORS, FREE BROCHURE, LATEST SUBMINIATURE ELEC.
TRONIC SURVEILLANCE EQUIPMENTY. ACE ELECTRONICS, 11500-X
NW 7th AVE., MIAMI, FLA, 33168.

BILLS PRESSING? Combine all of your bills without a loan. Send
for free application at no obligation to: BUDGET COUNSELORS,
INC., 312 Gettle Bidg., Fort Wayne, Indiana 46802.

INSTRUCTION

LEARN While Asieep, hypnotize with your recorder, phonograph. As-
tonishing details, sensational catalog free! Sleep-Learning Associa-
tion. Box 24-ZD, Olympia, Wash, 98501.

LEARN ELECTRONIC ORGAN SERVICING at home all makes includ-
ing transistors. Experimental kit—trouble-shooting. Accredited NHSC.
Free Booklet. NILES BRYANT SCHOOL, 3631 Stockton, Dept. A.
Sacramento, Calif. 95820.

ASSOCIATE Degree in Electronics Engineering earned through com-
bination correspondence-classroom educational program. Free bro-
chure. Grantham Technical Institute, 1505 N. Western Ave., Holly-
wood, Calif. 90027.

HIGHLY EFFECTIVE home sfudy course in Electronics Engineering
Mathematics with circuit application. Earn your Associate in Science
Degree. Free Literature, Cook’s Institute ot Electronics Engineering.
P.0. Box 36185, Houston, Texas 77036. (Established 1945.)

FCC First Class License in six weeks—nation’s highest success rate—
approved for Veterans Training. Write Elkins Institute, 2603B Inwood
Road. Dallas, Texas 75235.

LEARN TECHNICAL WRITING—at home. High paying prestige careers
not requiring college. Growing demand, all industries for tech writers
now. Low monthly tuition, Easy to understand. FREE career book.
sample lesson. APPROVED FOR VETERANS. American Technical Wnit-
ing Schools, Dept. PEC-48, 5512 Hollywood Bivd.. Hollywood. Calif.
90028.

R.E.|.'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 lst class license.
Total tultion $350.00. Job placement free. Write for brochure Radio
Engineering Institute of Electronics, 1336 Main Street. Sarasota.
Florida 33577—or 3123 Gillman Road, Kansas City. Missouri 64109
—or 809 Caroline Street, Fredericksburg, Virginia 22401.

AMAZING! New! Learn Computer Programming at home using IBM
Computer. Big Money, easy to learn. No college or experience nec-
essary. Diploma, Free details. American Computer Institute, Dept.
4-F, 1324 Dickenson Drive, Clearwater, Florida 33516.

RADIO AND TELEVISION REPAIR COURSE. BASIC EQUIPMENT
AND INSTRUCTION NECESSARY TO START A PROFITABLE BUSI-
WESS FURNISHED. FOR INFORMATION, WRITE HOOSIER TECH-
NICAL INSTITUTE, BOX 88401, INDIANAPOLIS, INDIANA 46208.

INVENTIONS WANTED

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

INVENTORS. We will develop, help sell your idea or invention, pat-
ented or unpatented. Our national manufacturer clients are urgently
seeking new items for outright cash sale or royalties. Financial as-
sistance available. 10 years proven performances. For free informa-
tion. write Oept. 41, Wall Street Invention Brokerage, 79 Wall
Street, New York, N.Y. 10005.

INVENTORS! Outright cash sale or royaities for your inventions. Pat-
ented. Unpatented. Active demand from our client manufacturers.
Financial assistance available. Write Dept. 35. United States Inven-
tion Brokerage, 78 Wall Street, New York, N.Y. 10005.

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

PATENT SEARCHES $6.00! FREE *‘INVENTION RECORD’'/Informa-
tion. Miss Hayward, 1029HR Vermont, District of Columbia 20005.
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INVENTIONS—IDEAS developed: CASH/ROYALTY SALES. Member:
United States Chamber of Commerce, Raymond Lee, 230-GR PARK
AVENUE, NEW YORK CITY 10017.

INVENTORS! Sell your invention for cash or royalties! Our client
manufacturers eagerly seek new items. Patented. Unpatented. Finan-
cial assistance if needed. 25 years proven performances. For free
information, write Dept. 20, Gilbert Adams, Invention Broker, 80
Wall St.. New York, N.Y. 10005.

INVENTORS! Don’t sell your invention, patented or unpatented, until
you receive our offer. Eagle Development Company, Dept. P, 79 Wall
Street, N.Y., N.Y. 10005.

INVENTORS! OUR FREE EXPERT ANALYSIS of your invention can
save valuable time, help you realize full sale value. Strictly confi-
dential. FREE INVENTION CERTIFICATE. Write today: Pioneer Inven-
tion Service, Dept. 35, 150 Broadway. New York, N.Y. 10038.

BOOKS

FREE catalog 950 aviation/electronic/space books. Aero Publishers.
329PE Aviation Road, Falibrook, California 92028.

UNUSUAL Books! Catalog free! International, Box 7798(PE), Atlanta,
Georgia 30309.

REPAIR, How-To‘-D—o-lt- books. Free catalog. Handyman Books, Box
52H, Westbury, N.Y. 11590.

FREE Book. Prophet Elijah Coming Before Christ. Wonderful Bible
Evidence. PE Megiddo Mission, Rochester, New York 14619.

FREE CATALOG. Adult Books. POSTAL PE, 2217 Lackland, St. Louis,
Missouri 63114.

TERRIFIC, new army written book, Basic Theory and Application of
Transistors. $1.40 postpaid. Devices, Box 136E, Bronx, New York
10463.

AUTHORS’
AUTHORS! Learn how to have your book published, promoted. dis-
tributed. FREE booklet “’ZD.’* Vantage, 120 West 31 St., New York
10001.

POEMS WANTED for new song hits and recordings by America’s
most popular studio. Tin Pan Alley. 1650-ZD Broadway, New York
10019.

MUSIC

SERVICES

POEMS wanted for new songs. Nashville Music Institute, Box 532-E,
Nashville, Tennessee 37202.

SWISS Musical Movements. Electrical-Mechanical. Spielman, 131
West 42nd, New York 20036.

MUSICAL INSTRUMENTS

ACCORDIONS, GUITARS, BAND (NSTRUMENTS! Save to 50%.
Terms. Trades. Free Trial. Free catalog. Mention instrument. Music
Mart, 5535-PE Belmont, Chicago 60641.

GUITARISTS, exotic, exciting F.M. guitar transmitter. Forget bother-
some cord; plug transmitter into guitar, broadcast through F.M.
receiver or connect receiver to amplifier. Be far roaming gultarist.
No wires. Three volts. Tuneable. $14.95. Stephens, Remus, Mich-
igan 49340.

SPORTS FILMS

RELAX . . . ENJOY PRO INSTRUCTION—GOLF, BOWLING. CATALOG.
SPORTLITE FILMS-PE, 20 North Wacker Drive, Chicago, llinois
60606.

SUMMER CAMPS

CAMP SKYCREST. 23rd year. 90 boys, 6-16. Pocono Mountains.
Learn Astronomy. Auto Mechanics. Biology. Chemistry, Photography,
Metal. Woodworking. Get ham license. All sports: karting. Heated
pool. Friendly staff. Nurse. Modern dorms. Write: Dr. F. E. Brown,
17 Doxey Drive, Glen Cove. New York 11542. 516-676-2190.

POPULAR ELECTRONICS
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HYPNOTISM

FREE Hypnotism, Self-Hypnosis, Sleep Learning Catalog! Drawer
H400, Ruidoso, New Mexico 88345.

““FEMALE HYPNOTISM'' Exposed, explained! '‘Secret Methodt
they never know! $2, rushed. Guaranteed! |sabella Hall, Silver
Springs, Florida 32688.

SELF-HYPNOSIS for seif-improvement. Safe, effective! Free litera-
ture. McKinley, Dept. T-4, Box 3038, San Bernardino, California
92404.

HYPNOTIZE SUCCESSFULLY—or money refunded! Complete illus-
trated course—inciuding Self-Hypnosis $1.00. Arthur Fowler, Box
4396, Woodbury, New Jersey 08096.

FREE! Hypnotism, self-improvement catalog. Azadiepe, 5786 Elm,
Fresno, California 93706.

AMAZING HYPNOTIC record kit releases fantastic mental power!
Free offer expires soon. Write: Forum, Studio AA4, 333 North Michi-
gan, Chicago 60601.

HYPNOTIZE FEMALES!—Unnoticed! Instantly! Nerves! Excit;g!

Send $2.25. Research Enterprises, 29-SN21 Samoset, Woburn,
Mass. 01801.
PHOTOGRAPHY—FILM,

EQUIPMENT, SERVICES

MEDICAL Film—Adults Only—’‘Childbirth’'—1 reel 8mm $7.50—
16mm $14.95. International-E, Greenvale, L.l., New York 11548.

SCIENCE Bargains—Request Free Giant Catalog *‘C)’'—148 pages—
Astronomical Telescopes, Microscopes, Lenses, Binoculars, Kits,
Parts. War surplus bargains. Edmund Scientific Co., Barrington,
New Jersey 08007.

POLAROID CAMERA OWNERS MAKE EXTRA COPIES INSTANTLY.
FREE BROCHURE. RHEDAN ELECTRONICS, BOX 42-E, BRIDGEPORT,
CONN. 06601.

RUBBER STAMPS

RUBBER ADDRESS STAMP $1.50. SIGNATURE $3.50. FREE CATA-
LOG. JACKSON, BOX 443-G, FRANKLIN PARK, ILL. 60131.

STAMPS

RUSSIA HIGH-VALUE COLLECTION. 32 different Russia—some over
50 years old! Commemoratives, Czarist Issues, Airmails. Catalog
price $2.99. Special Get-Acquainted Offer—all for only 10g! H.F.
Harris, Dept. GG-13, Boston, Mass. 02117.

RECORDS

SPECIAL INTEREST RECORDS AVAILABLE, PRODUCED BY THE
EDITORS OF THE WORLD'S LEADING SPECIAL INTEREST MAGA-
ZINES. SEND FOR FREE CATALOG. RECORD CATALOG-PE, ZIFF-
DAVIS PUBLISHING COMPANY, ONE PARK AVENUE, NEW YORK,
N.Y. 10016,

PLASTICS

CASTOLITE Liquid Plastic pours like water and hardens like
glass without heat. Clear, Colors. Embed real flowers, butterflies,
photos, coins. Afso new molding formulas for perfect reproduc-
tions. Illustrated booklet shows HOW. Send 25¢—Dept. 68-103D.
CASTOLITE, Woodstock, 11l. 60098.

i

‘““ARCTURUS’ SALE

* Tube Bargains, to name just a few:

#6146 $2.95 =5725/6A86 79¢c; 3 for $2.00
ol 3.5¢0 =5842/417A 2.50
3.50 =5847/403A . 2.50

3.50 =I1AX2 r 2.00
.59 .39¢; 3 for 1.00
3.75 59¢; 3 for (.49
49 z2516 .......59c; 3 for 1.49

size.
$2.35 per 100. 5U4GB size, $2.75 per 100. 5U4G size. .03¢ cach.
¢ Obsotete Tubes: =UX200. §1.69; #80. $1.20; =10Y. 69c.

¢ Tube Cartons: 6AU6 etc. size, $1.95 per 100. 6SN7 ctc.

* 7 inch 90 degree TV hench test Picture Tube with adapter. No ion
trap needed. Cat. 77BP7. $7.99.

* Silicon Rectifier octal-based long-range replacement for 5U4,
833. 5?34. SAW4, 5T4, 5V4, 5Z4. With diagram. Cat. =Rcct I.
¢ each,

» Siticon Rectifier replacement, octal based, for 0Z4. Cat. = Rect 2.
99¢ ecach.

S.Z E:i? Flangeless Rectifiers. | amp, 400 to (000 p.i.v. Cat. =RSI0.

e 10 Silicon Rectifiers, 750 MA, 50 to 300 p.i.v. Cat. =330F,
99¢ cach.

* RCA—I10 degree flyback transformer, latest type. Produces 18
;(zvs.slncludes schematic diagram application for any TV. Cat =BR-1

e 3 transistor cireuit boards containing up to 6 transistors, plus
diodes, resistors, capacitors, etc. Cat. # TBI0, 99c.

* Needles: values such as =AS22 Sapphire, 39¢c; Diamond. 99c.

¢ Color Yokes. 70 Degree for all around color CRT's, Cat = XRC70.
$12.95. 90 degree for all rectangular 9 to 25 inch color CRT’s, Cat.
=XRC9Y, $12.95.

o Transistorized U.H.F. Tuners used in 1965 to 1967 TV sets made
by Admiral, RCA, Motorola, etc. Removable gearing may vary from
one make to another, Need only 12 volts d.c. to function. No fila-
n;eg; voltage necded. Easy replacement units. Cat. =U.H.F. 3567,

e Flyback Transformer in original carton. Made by Merit or Todd.
Most with schematic drawing of unit. Please do not request specific
type. Cat. =506, 99¢ each.

¢ Kit of 30 tested Germanium Dijodes. Cat. #100, 99c.

Send for vur Free Catalog listing thousands of similar best buvs in
tubes. barts. Kits. transistors, rectifiers. ete. Order under $5.00. add
50c Landling charge. Include 1% of dollar value of order for bostaze.

Canadlan I'ostage $1.00 extra.

ARCTURUS ELECTRONICS CORP.

Phone: 201-UN 4.5568
502-22nd St., Union City, N.J. 07087 Dept. MPE
CIRCLE NO. 4 ON READER SERVICE PAGE

BUSINESS OPPORTUNITIES

INVESTIGATE ACCIDENTS: Earn to $10600 monthly. Men urgently
needed. Car furnished. Business expenses paid. No selling. No col-
lege education necessary. Pick own job location. Investigate full
time or earn to $8 hour spare time. Write for FREE information. No
obligation. Universal Schools, CZ-4, 6801 Hillcrest, Dallas, Texas
75205.

RAISE Rabbits for us on $500 month plan. Free details. White's
Rabbitry, Mt. Vernon, Ohio 43050.

FREE CATALOGS. Repair air conditioning, refrigeration. Tools, sup-
plies, full instructions. Doolin, 2016 Canton, Dallas, Texas 75201.
PIANO TUNING learned quickly at home. Tremendous field! Musical
knowledge unnecessary. G! Approved. Information free. Empire
School, Miami, Florida 33145.

ELECTROPLATING Equipment and supplies. All types for home work-
shops and industrial. Send $1.00 (refundable) for equipment guide
formulas, operating data, catalog. HBS Equipment Division 90, 3543
East 16th, Los Angeles, California 90023.

| 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 '‘930 Successful little-known Businesses.'’ Work home.
Plymouth 245A, Brooklyg, N.Y. 11218.

SELL LIFETIME, Metal, Social Security Plates. Big profits! Sample
and Sales Kit Free. Russell, Box 286-PE, Pulaski, Tennessee 38478.

EDUCATIONAL OPPORTUNITIES

WANTED! TV—Radiomen to learn aircraft electronics servicing. Nu-
merous job openings everywhere. Write: Academy Avionics, Reno/
Stead Airport, Reno. Nevada 83506.

LEARN WHILE ASLEEP. Miraculously build Mind Power, achieve
Self-Confidence, improve Health, gain Success. Method 3205 effec-
tive. Details free. ASR Foundation, Box 7021EG Henry Clay Sta.,
Lexington, Kentucky 40502.

April, 1968

SELL HERTEL BIBLES—Part time. Finest reference Bible available.
Demonstrator and supplies furnished. Excellent commissions. Write:
International Book, Box 114PE, Wichita, Kansas 67201.

CB DEALERS! Send for our wholesale catalog. ROJONDA, 68 W.
Hollis, Nashua, N.H. 03060.

COINS

SPECIAL: Barber Quarter, Only 50¢. Bedrin, 250F Fulton, Hemp-
stead, New York 11550.
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PRINTING

FREE LITERATURE: 1000 Address Labels $1.00, 1000 Business
Cards $4.95. Printing, Rubber Stamps. Jordan’s, 552 West 0’Con-
nor, Lima, Ohio 45801.

THERMOGRAPHED business cards, $3.49——1,000, free samples. |

Gables—405B Clifton, Glenshaw, Pa. 15116.

REMAILING SERVICE

SO. AMERICA Registered re-airmails, $1.00. Confidential. Genaro,
‘‘Apartado’’ 360, Guayaquil, Ecuador.

REAL ESTATE

GOVERNMENT PUBLIC LAND—400,000,000 Acres in 25 states—Low
as $1.00 an acre. 1968 REPORT—DETAILS $1.00. LAND INFORMA-
TION 422—PE4, WASHINGTON BUILDING, WASHINGTON, D.C.
20005.

FREE!!! New SUMMER CATALOG! Describes hundreds of farms,
ranches, town and country homes, businesses, vacation, retirement
and waterfront properties coast to coast! Specify type property and
location preferred. Zip code, please. UNITED FARM AGENCY, 612-EP
West 47th St., Kansas City, Mo. 64112,

EMPLOYMENT INFORMATION

FOREIGN and USA job opportunities available now. Construction,
all trades. Earnings to $2,000.00 monthly. Paid overtime, travel,
bonuses. Write: Universal Employment, Woodbridge, Connecticut
06525.

OVERSEAS jobs openings all trades and professions. Free infor-
mation. Write: National Employment Service, Box 2235 A.M.F.,
Miami, Florida 33159.

MISCELLANEOUS

WINEMAKERS: Free illustrated catalog of yeasts, equipment. Sem-
plex, Box 7208, Minneapolis. Minn. 55412.

SPARE TIME OPPDRTUNITY—MONEY-—WE PAY at the rate of $10
hr. for NOTHING but your opinions, written from home about our
clients’ products and publications. sent you free. Nothing to buy,
sell, canvass, or learn. NO SKILL. NO GIMMICKS. Just honesty.
Details from RESEARCH, ZD2, Box 669, Mineola, N.Y. 11501.

BILLS PAID WITHOUT BORROWING—Nobody refused up to
$18.000.00. Bad credit no problem—Not a Loan Co. Write for FREE
application—INTERNATIONAL ACCEPTANCE, Dept. 50A, 5133 N.
Central Ave., Phoenix. Arizona 85012—119 Ann St., Hartford, Conn.
06103—507 Carondelet St., New Orleans. La. 70130—or 504 Vic-
toria Ave., Windsor, Ontario, Canada.

EMPLOYMENT Resumes. Get a better job & earn more! Send only
$2.00 for expert, complete Resume Writing Instructions. J. Ross,
80-34 Kent St.. Jamaica, N.Y. 11432, Dept. PE.

STOP BURGLARS THE EASY WAY!! Affix authentic ''Protected by
Electronic Sentry Alarm’’ Decals to auto windows, doors & windows
of home, retail stores. vending machines, etc. Whether you have an
alarm or not—thieves stay away! Only $1.00 each set of two. I. Ross,
80-34 Kent St., Jamaica, N.Y. 11432 Dept. PE.

WATCHES AND CHRONOGRAPHS-—tmport from Switzerland, save
509. Color catalog. DFI, West Dennis, Massachusetts 02670.

DENTLIRE Problems? Write for descriptive literature. Marshﬁ,
1221Pg, Dania, Florida 33004.

BEiERS, PEACH BRANDY, WINES—Strongest Formulas, $2.25. (com-
plete brew supplies. hydrometers. catalog included)—Research Enter-
prises, 29-D Samoset. Woburn, Mass. 01801.

STAMTV!ER — Stﬁer — No more. (Dr. Young.) Write Gaucho, Box
9309-E8, Chicago 60630.

Trinted
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JOHNSON'S BEST SALESMAN!

Johnson CB transceivers speak for
themselves! What they say can mean
a lot to the CB enthusiast who wants
unmatched performance and reliabil-
ity!

All Johnson transceivers

EHave built-in audio compression
and outstanding transmitter efficiency
for clear, distinct Talk Power without
splatter or distortion.

B Have premium quality components
throughout . . . many made by John-
son and considered the finest in the
world.

B Are quality controlled during arnd
after production . . . each and every

E.F. JOHNSON COMPANY

Providing nearly a half-century of communications lzadership

Johnson transceiver is “screen room”’
tested to insure performance that
meets or exceeds Johnson’s rigid
standards.
B Are engineered to equal or exceed
FCCand Canadian DOT specifica-
tions. All are FCC Type Accepted
and DOT Approved. (where applicable)
B Are built for solid communications.
None have meaningless features to in-
crease cost and reduce relizbility.
Johnson has manufactured more
fully transistorized iransceivers than
all other U.S. manufacturers com-
bined.

Stop in at your Johnson Dealer ta-
day. Meet our best salesman!

E. F. JOHNSON COMPANY
2459 Tenth Ave. S.W., Waseca, Minn. 55093

Please send complete details on Johnson
C. B. Transceivers.

Name -
Address__
City.

CIRCLE NG. 13 ON READER SERVICE PAGE
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E-V 1122 30-watt
stereo amplifier

$94.00

Sorry! We've just
shot the bottom out
of stereo prices!

We think we’re about to explode the

%4 current notions about how much high

fidelity should cost (or—more accurately—
how little).

First, we resisted the temptation to take
any shortcuts in the development of these new
components . . . unless you count our com-
puter, used to design new circuits in a fraction
of the time needed by ordinary methods.

And we kept each component simple and
easy to use, yet complete. Not that we stuck
to just plain vanilla. You’ll find thoughtful
touches like an accurate zero-center FM tun-
ing meter and combination balance control/
stereo-mono switch included, for instance.

Finally, we knew that quality had to start
high—and stay high. That’s why we buiit
spanking-new facilities, staffed with skilled
craftsmen, and provided them with the
most modern production equipment...an
inspired combination.

high fidelity systems and speakers « tuners, arpplifiers, receivers

s « phono needles

and cartridges * organs * space and defenseelectronics
, 95 e.flﬂ, e

* public address loudspeakers » micropti:

»i

E-V 1159
FM/stereo tuner

$94.00

E-V 1180 30-watt
FM/stereo receiver

$176.00

The result? A new 30-watt stereo amplifier
and a sensitive FM/stereo tuner, each priced
well under $100.00, and the E-V 1180
receiver that combines these two components
for even greater savings—just $176.00. Each
built in the U.S.A. and each one warranted
free from defects in matcrials and work-
manship for two years. A warranty we’ll
back to the hilt.*

Listen to these exciting new components
soon...now at most leading independent
high fidelity showrooins. Critically compare
them and you’ll find that our bargains offer
you more in the bargain!

*We don’t expect much need for warranty service—
but we’re ready. Once the unit arrives at our factory
or authorized service station, any defects we discover
are repaired or replaced with no charge for parts,
tabor, or return transportation. Other repairs at
nominal cost. Fair enough?

ELECTRO-VOICE, INC., Dept. 484P
630 Cecii Street, Buchanan, Michigan 49091

EleéthoYores

A SUBSIDIARY OF GULTON INDUSTRIES, INC.

CIRCLE NO. l.h"h!EADER SERVICE PAGE
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