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Choose From NRI'S
Specialized Instruction Plans

Television-Radio Servicing

leorn to fix block-ond-white ond color sets, AM-FM rodios, stereo
hi-h, ete. A profitoble field for port or full-time business of your awn.
Industrial-Military Electronics

leorn Principles, Practices, Maintenonce of Electronics equipment.
Covers computers, servos, telemetry, multiplexing, other subjects.

Complete Communications

A comprehensive progrom for coreers in broodcosting or mobile,
morine, oviotion communic¢otions. learn to operote, mointoin trons-
mitting equipment. Prepores for FCC license.

FCC License

Prepores you quickly for First Class license exoms. Every communico-
tions stotion must hove licensed operators. Also valuable for Service
Technicions.

Math for Electronics
A short-course of carefully prepared texts going from bosic orith.
metic to graphs ond electronic formulos. Quick, complete, low n cost.

Basic Electronics

Abbreviated, 26-lesson course covering Autamotion-Electronics,
TV Rodic longuoge, components, principles. Ideol for solesmen,
hobbyists, others.

SPECIAL CUSTOM DESIGNED TRAINING
EQUIPMENT INCLUDED

Since NRI pioneered equipment units to provide
ACTUAL ON-THE-JOB EXPERIENCE in home training,
NRI instructors have invested many thousands of man
nours in testing, changing, retesting, improving NRI
equipment to simplify and speed training. Unlike other
schools "'stock’ or "standard” equipment is not good
snough. NRI equipment is custom designed EXCLU-
SIVELY FOR TRAINING. It demonstrates theories, cir-
cuit action, defects; you get experience in operation,
maintenance, trouble shooting.

Electronics for Automation

For the mon with o knowledge of basic electronics who wonts to
prepare for a coreer in process cortrol, ultrasonics, telemetering
and remote control, eleciromechanicol meosurement, others.

Aviation Communications

For the mon who wonts a career in ond oround plones. Covers
directlon finders, ronges, morkers, loron, shoron, rodor, londing
system transmitters. Prepores for FCC license.

Marine Communications

Leorn to operote, repair tronsmitters, direction finders, depth indi-
cotors, radar, other Elecironic equipment used on commerciol and
pleosure boats. A growing, profitoble field. Prepares for your FCC
license,

Mobile Communications

Leorn to Inswoll, operote, mointain mobile equipment ond ossocioted
bose stations os used by police, fire deportments, toxl componies,
ete. Prepores for FCC license.

'These Men Trained for Success
with NRI—=YOU CAN, TOO

*'[ want to thank NRI for making it oll possible,” soys Robert
L. I'Heureux of Needham, Mass., who sought our job con-
sultant’s advice in making job applicaticns and is now on
Assistant Field Engineer in the DATAmatic Div. of Minneapo-
lis-Honeywell, working on data processing systems.
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SEND FOR i
THESE
TWO
NEw Oy
BOOKS | e touiement |

Read the story of NRI's 50 years of pioreering
and leadership in training men at home for
careers in Electronics. Read about NRI's phi-
losophy of training; its reputation among
leaders of the Electronics industry; read about
our specialized instruction plans and see pic-
tures of equipment you get. Whatever your
age or status, the continving increase in career
opportunities in the ever-growing, ever-chang-
ing Electronics industry should interest you.
Mail the postage-free form today

& His own full-time Radio-TV Servicing
Shop has brought steadily rising income to Harlin C.
Robertson of Oroville, Calif. In oddition to employing o
full-time technician, two NRI men work for him part-time.
He remarks obout NRI training, "I think It's tops.”

Even before finishing his NRI troining, Thomas F. Fovaloro,

Shelburne, N.Y., obtained a position with Technical Appli-

ance Corp. Now he is foreman in chorge of government

.. and communications divisions. He writes, “As far os | am

% concerned, NRI troining is responsible
w~ formywhole future.”

“BY
R .
Ly "l con recommend the NRI course to

anyone who has o desire 1o get
ohead,” says Gerald L. Roberts, of Champaign, IIl., whose
Communications troining helped him become an Electronic
Techniclon at the Coordinated Science laboratory, U. of
Illinois, working on Navol reseorch profects.

NATIONAL RADIO INSTITUTE

Oldest and largest school ot its kind
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YOUR BEST BUY IN C-B RADIO

THE FAMOUS RCA

MARK Vi

27-Mc CITIZENS BAND 2-WAY RADIOPHONE

UP TO 9 FIXED, CRYSTAL-CONTROLLED CONVENIENT ACCESS TO CRVSTALS FOR QUICK CHANGING.

TRANSMIT-AND-RECEIVE CHANNELS.
PLUS ALL-CHANNEL TUNABLE RECEIVER.

sty

PUSH-TO-TALK CERAMIC MICROPHONE with cojled cord. EXCELLENT VOICE REPRODUCTION—high intelligibility.
COMPACT AND LIGHTWEIGHT

31,* high, @ pounds. Fits easily under
any auto dashboard.

IMFROVED AUTOMATIC NOISE LIMITER
reduces effects of ignition and similar
interference.

EXCELLENT TRANSMITTER
MODULATION CHARACTERISTICS

i1

ASR
EASASS
FU R W VW S
sasssaAan
AEaaBsan

(e

asssaan

:
i:i&

Continuouslytunablereceiver
picks up any of the 23 C-B
channels. Tunes either by

Nluminated working channet.
Pilot lamps behind the fixed-
channel dials show the chan-

Separate mobile power sup-
ply. (Optional) 6- or 12-volz,
for car ar boat. All unils

Channel-marker kit. Select
channels best for your area,
then mark them with the self-

adhering labels included.

contain AC power supply.

nels being warked.

channe!} number or frequency.

Get all the Facts Before You Buy.

NEW I.OW $ I I475 — Ma:lgion TodiPaste on 4¢ Post-Card. -

PRICE RCA ELECTRON!C COMPONENTS AND DEVICES
Commercial Engineering Dept.E-133-R
Dptional DG

AC Unit 415 South Fifth Street, Harrison, N. J.
*
Power Supply (6- or 12-volt) $|g¢s

*Optional List Frice

Plegse send more information on the RCA Wark Vill C-B Radiophone

Name
The Most Trusted Name | .
« in Electronics
| city. Zone. State
[
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CRYSTAL CONTROLLED CHANNELS

B
-

VOLUME

@

SQUELCH

TRyeS
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panig 10

®
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Discover new operating performance with for set, push-to-talk microphone, DC power
International’s Executive 750 citizens band cable, plus all necessary connecting cables.
transcewgr. Turn the |‘Ilum|nated Channel International takes pride in introducing
Selector dial . . . transmit and receive on any

one of 23 crystal controlled channals. the Executive 750 . . . engineered for mobile

operation . . . 23 crystal controlled channels
Set the HI-LO switch in the LO position . . . ... operates on 6 vdc, 12 vdc, or 115 vac.
dial Channel 1 through 12 Set tne switch in Available at your International dealer . . .. $229.00

the HI position . . . dial Channel 13 through 23.
WRITE TODAY FOR OUR 1964 CATALOG.

The Remote Console, installed under the
auto dash, gives you complete remote opera-
tion. It turns the set (in the trunk) on or off,
adjusts speaker volume and sgjuelch at the
desired threshold.

The Executive 750 is complete with crystals,
external 4~ speaker with cabinet, mounting
rack for Remote Console, trunk mounting rack

18 NORTH LEE o OKLAHOMA CITY, OKLA.
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send today for these

% 'L XY HOWARD W. SAMS

valvable guides for

EVERYONE IN ELECTRONICS

—— -

BOOKS ipee
pr— Y

SAMS 1964
BOOK LIST

Send today for this complete
list from the world’s largest
publisher of books on elec-
tronics. It’s your guide to over
300 authoritative and practical
: | books on every phase of elec-
§- mswm e~ | tronics: TV-Radio Servicing,
~————— High Fidelity, CB Radio,
Amateur Radio, Broadcasting & Communica-
tions, Industrial & Medical lectronics, Com-
%uter Technology, Test Instruments, Electronics
uild-Your-Own Projects, Tubes & Transistors,
Basic Electronics-Electricity, and invaluable
books for your electronics reference library. Send
coupon for your FREE Sams Book List.

, wem M
SINSBHITIAG MASTER

INDEX TO
PHOTOFACT®

! Your handy guide to the
world’s finest electronics serv-
ice data. Covers over 56,000

bt listings of TV Receivers, Home

: & Auto Radios, Hi-Fi &

Phonos, Tape Recorders, CB Radios and Record
Changers—virtually every model produced since
1946! This valuable 68-page guide helps you
locate the proper pHOTOFACT Folder to quickly
solve any gervice problem in any model. PHOTO-
FACT provides everything you need for quick,

—~-effective repairs: Famous Standard Notation
Schematics® packed with complete service de-
tails; Full Photo Coverage of all chassis views;
Complete Replacement Parts Lists; Tube Place-
ment Diagrams, CircuiTrace® for printed boards,
plus dozens of other great features. Send now for
your FREE copy of the latest PHOTOFACT Index
to the service data you need.

MAIL COUPON TODAY!
= e -
] HOWARD W. SAMS & €O., INC., Dept. PE-5
I 4300 W. 62nd St., Indianapolis 6, Indiana Q
: [] send FREE 1964 Sams Book List 4
[ ] D Send FREE Photofact Service Data Index

I Name

I Address

Zone. State.

i Citv.
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These Opportunity
Packed Fields
Need YOU!

Space & Missile
Electronics

Television & Radio
Microwaves
Automation Electronics
Radar
Communications
Computers
Broadcasting
{ndustrial Electronics

DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications — in space, in the industrial plant, studio, or laboratory — is
the electronics technician. Thousands of technicians have been trained by
DeVry Technical Institute since 1931 and back of each man stands the
school that has trained him. Yes, DeVry Tech backs him with continuing
Employment Service through the years of his carcer; DeVry backs him
with its practical Consultation Service, helping him solve technical prob-
lems he may meet, on his job, at any time. All this tops off DeVry’s prac-
tical training: at home in spare time, or full or part-time in DeVry’s
modern, well-equipped training centers in Chicago or Toronto. If you're
1'17-55, find out all that DeVry has to offer you in the exciting field of
electronics.

YOU'VE NOTHING TO LOSE, YOU'VE MUCH TO GAIN! MAIL COUPON NOW?

DeVRY TECHNICAL INSTITUTE

Electroncs o

SPACE TRAVEL

opportunity fields (check one ar more):

Accredited member of National Home Study Councit

DeVry ~--Tops in Electronics
Chicago = Torontd

May, 1964

4141 Belmont Ave., Chicago 41, lIl., Dept. PE-5-U

_ Please give me your two free booklets, *Pocket Guide to Real Earn.
ings” and “Electronics in Space Travel; also include details on how
to prepare for a career-in Electronics, | am interested in the following

[J Space & Missile Electronics 1 Communications
Television and Radio | Computers
Microwaves { Broadcasting

adar Industrial Electronics
Automation Electronics [ Electronic Control

Name - Age

Address Apt.

City Zone. State___ ..

0 Check hare if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
2083 970 Lawrence Avenue West, Toronto 19, Ontario
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Address correspondence for this department to:
Letters Editor, PopuLar ELEcTRONICS
One Park Avenue, New York 16, N. Y.

Electronic Bargains: A Penny Saved ... ?

B I very much enjoyed “Bargains By the Bagful”
(February, 1964). There is something more useless
than the four unmarked “precision” resistors men-
tioned in the story-—I have it. A recently purchased
assortment yielded four 1-uf. units rated at 200-230
w.v.d.c, and one 25-uf., 25-w.v.d.c. unit. On checking,
the breakdown voltages of the four 1-uf. capacitors
proved to be somewhere below 50, and the only one in
decent condition was the 25-uf., 25-volt job. How about
that?
RonaLp J. KoLLER
Chicago, Il.

B There is a more worthless item than an unmarked
precision” resistor-—a miniature vacuum tube that s

fine in all respects except that it lacks its identifica-
tion number. At least those resistors can be tested with
a VOM and then used with a little assurance as to
their values.
ROBERT A. GLADSTONE
Newton Centre, Mass.

Reader Koller's assortment certainly appears to take
a prize for being a “non-bargain.” As for tubes, we
agree that missing numbers can be a problem. fuci-
dentally, some numbers can be made legible again by
gently rubbing the tube with a soft lead pencil.

Electronic Auto Voltage Regulator

H Of special interest to me have been the articles on
transistor ignition (“Operation PICKUP,” June and
October, 1963: “Build Simplex Transistorized Igni-
tion,” February, 1964), and the “X-Line Tachometer”
(January, 1964). How about an electronic voltage reg-
ulator for automobiles? Such a device might make a

good construction project.
GLENN W. Nog, W8JN]J
Ada, Ohio

An clectronic voltage regulator is definitely in the
works, Glenn, look for it in the near future.

Improving '"Reflectoflex" Enclosure

B Those interested in constructing the “Reflectoflex”
(“Build the Reflectoilex Speaker Enclosure,” Decemn-
ber, 1963) may want te incorporate two modifications
which have been tested by the author. Filling the en-
closure with pieces of fiberglass resulted in extended
bass response with speakers having a lew (45 cycles or
less) resonance; no port was used, of course. The bass
was tighter and better defimed, at least with the speak-

S

| WONDERSHAFT Marine C/B Antennas i |

. . . handsome and rugged

lation .
performance.

These all fiberglass antennas, made by the pio-
neer manufacturers of
fishing rods, require no ground plates for instal-
. never corrode. .
This exclusive Columbia Products
construction combines material and process to
produce antennas thoroughly at home in u
marine environment.
WONDERSIHAFT proudly!
Style 72-1 unit includes 2-section antenna with chrome
plated bronze, free standing, fold-down deck mount;

PL 259 UHF connector and feed-through fitting for
bulkhead or deck thickness of up to 1.

Style 176-1 unit includes 2-section antenna with chrome
ploted base, fold-down brass and insulated stand-off
bracket; female UHF connector.

glass fiber

. give maximum

Your boat will wear a

r‘vi

facturers.

COLUMBIA PRODUCTS COMPANY
Subsidiary of
COLUMBIA, SOUTH CAROLINA

.r;'v Complete line of WONDERSHAFT 2-3 mc radio-telephone =
antennas available through leading radio-telephone manu-

Company

=
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why stock two?

Raytheon’s International line puts high quality and high
profits in one neat package — where they belong!
Raytheon International tubes are designed, manufac-
tured and tested by selected foreign producers in accord-
ance with Raytheon specifications and U.S. industry
standards. Characteristics are controlled for exact inter-
changeability and newer types are continually being
developed to keep pace with your replacement needs.
Right now, for example, 92% of all socket requirements
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Raytheon gives you hoth in one carton

can be filled immediately by Raytheon International’s

284 types.

Raytheon’s 40 years of experience plus the Good House-
keeping Seal of Approval provide your customers with
the finest warranty in the business. Add a good healthy
profit margin for you and you have all the reasons for
stocking and selling Raytheon’s International line. See

your Raytheon Distributor for complete details.

\RAVTHEON,
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CLASSROOM TRAINING COURSES
IN NEW YORK CITY

START YOUR CAREER

IN ELECTRONICS NOW
AT RCA INSTITUTES...

INDUSTRY DESIGNATED
JOB TITLES

RCA PROGRAM

ENTRANCE
REQUIREMENTS

Englneering Aide
Junior Engineer

Field Engineer

Saies Engineer
Elsctronics Instructor

>

Electronics
Technology (T-3)

nga School grad,
with Algebra,
Geometry, Physics,
(Review courses
available)

Computer Techniclan
Broadcast Engineer
B | Field Technician
Medical Electronic
Techniclan

Industrial and
Communications (v.7)
Electronics

*2-yrs. High School
with Algebra, Physics
or Sclence

c Electronic Tester
Junior

Electronics and

Service Man

v-3)

*2-yrs, High School
with Algebra, Physics
or Sclence

D Industris! Electronlc
T

Automation

Radio Recoiver and
Transistor Background

E Computer Service

Digltal Computer
(V-15)

Radlo Receiver and
Transistor Background

Coder, Junlor Pro-
F aumm-v. Console
perator

Computer Programmin,
©n ! 1

College Grad. or
Industry Sponsored

(€-2)

Experionced

H | Tv servicoman

Color T or

Transistor Cltcults
Speclalist

Transistors

Radlo Background

« DAY & EVENING CLASSES: Coeducational Classes Start 4 Times Each Year.

RCA Institutes is one of the largest technical insti-
— tutes in the United States devoted exclusively to
electronics. Free Placement Service. Applications
now being accepted for next term classes in New

York City.

———— - — - -—— -

The Most Trusted Name

*Experience may be substituted,
Preparatory Courses available.

in Electronics

‘e RADIO CORPORATION OF AMERICA

RCA Institutes, Inc. pept. per-54
350 West Fourth Street
New York 14, New York
Please send me your FREE catalog. ! am interested in the courses

circled below,
A B [ D E F G H I
Name
{please print)
Address
City. Zone. State.

L etters
(Continued from page 6)

ers tested. Brighter, more sparkling highs were achieved

by attaching sheets of thin aluminum to the undersides

of the enclosure lids with epoxy resin glue. Allowing a

slight bulge or droop in the metal actually improved
dispersion.

James D. REm

San Diego, Calif.

Code Tests: "Bug" or Hand Key

W Is it permissible to use a “bug” when taking an
amateur code test. or is it necessary to use a hand key?
I'm currently studying for the Novice exam.
Joun Morriasty
Andover, Mass.

A call to the local offices of the FCC reveals that a
“bug” is perfectly acceptable, John. This includes all
classes, from Novice to Amateur Extra.

Simple Front and Back Flasher

B In reference to “For Greater Safety—Flash Those
Lights” (March, 1964), it is possible to construct an
emergency four-light front and back flasher circuit as
shown in the diagram below. The arrangement is some-
what simpler than the one shown in Fig. 2 in the article,
and uses a s.p.s.t. switch instead of a 3-p.s.t. unit. With
this circuit, the front. turn signals and panel lights come

RIGHT

PANEL JUMPER
JUMPER
|
]
!
FLASH
L RIGHY —
REAR
L 4
1MITION ] £FT
ACCESSORY 1 =N
TERMINAL LABELED "I
ON_3-PRONG]
YPES | ! -
‘ ]
1
|
/ = LEFT JUMPER
IS“E"GE:CVE
A WITCH ADDED
BATTERY f2 H

BRARE
SWITCH

on when the brake pedal is pressed—an additional safe-
ty measure and one that is required by some new state
laws. When the emergency switch is closed, all four
front and back lights flash. In most cars, the jumpers
simply tie together the two sets of wires at the distribu-
tion panel.
L. SHAEFER
Beaumont, Texas

Thanks for the circuit, reader Shaefer. While it appears
quite practical, we would suggest that those who wish
to try it first inquirc at their local motor vehicle bureau
or police deparment to determine what the laws are in
their states.

NAA Verifications

B I read with interest and profit “How We're Using
‘Rock-Bottom’ Radio” (December, 1963), and am
pleased to report that I am the proud possessor of a
beautiful blue, white, and gold QSL from NAA. Other
readers might be interested in verifying this station,
which broadcasts on high frequencies—as well as at
VLF—uwith a marker consisting of a series of V's fol-
lowed by “de NAA.” Correspondence should be ad-

POPULAR ELECTRONICS



—-SEND NOW!.. .,

RCA INSTITUTES, INC. oerr. pe54

350 West 4th St., New York, N. Y. 10014

Rush me by return mail your FREE illustrated 64-page book
on electronics careers through Home Training! No obtigation
to me! No salesman will calt!

NAME AGE.

ADDRESS

ciTy STATE Z2IP

Classroom Training availabte in New York City. Coeducational classes start
four times a year. Check here for FREE Resident Schoo! Catatog [}

CANADIANS — Take advantage of these same RCA Institutes courses at no
additional cost. No postage, no customs, no delay. Send coupon to: RCA Victor

F----

Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec.

RCA will show you how to start
a profitable career in Electronics at home!

Faster,
Easier Way to Begin

If you are considering a future in
electronics, now is the time to
start! A great new teaching aid—
"AUTOTEXT", developed by RCA
and introduced by RCA Institutes,
will help you master the funda-
mentals of electronics aimost auto-
matically. “AUTOTEXT" is a system
of programmed instruction, a
method of learning, proved with
thousands of students. Even people
who have had trouble with conven-
tional home training methods in
the past are finding it easier and
more fun to begin their training
this new way.

Complete Selection
of Courses

RCA Institutes offers you a reaily
wide selection of Home Training
Courses for every phase of elec-
tronics. You can actually pick the
field of your choice from a great

variety of courses such as:

« Electronics Fundamentals « TV
Servicing ¢ Color TV « Communica-
tions * Computer Programming
Drafting « Automation * Transistors
* Industrial Electronics.

Liberal Tuition Plan

RCA Institutes Tuition Plan affords
you the most economical possible
method of home study training. You
pay for lessons only as you order
them. No monthly payments! No in-
staliments necessary! No long term
contracts! If you should wish to in-
terrupt your training for any-reason,
you can do so and not owe one cent!
Top Quality Equipment

All equipment furnished to you in
RCA Institutes Home Training
Courses is top quality. All kits and
the equipment you build are yours
to keep and use on the job! You
never have to take apart one piece
to build another!

Graduates Prove Results

RCA Institutes Graduates not only
enjoy the prestige associated with
the internationally famous name of
RCA, but some have gone on to
open their own businesses; have
important positions in business,
industry and government.

START BUILDING A
BETTER FUTURE TODAY!
SEND COUPON RIGHT AWAY!

RCA INSTITUTES, inc.

DEPT. PE-54

A Service of Radio Corporation of America
350 West 4th Street, New York. N. Y. 10014

@) he Most Trusted

T
ge Name in Electronics

For Resident School Courses, See Ad on Opposite Page

May, 1964
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A REVOLUTIONARY < g
CONCEPT IN AMATEUR ANTENNAS!

3 MODELS - NEW LOW PRICE !

El Tora is available in three models. TW-3X,
TW-3XJr. and NS-3 at prices you can afford.
Model TW.3X is just $19.95. Models TW-3X Jr,
and NS-3 are only $14.95,

3 BAND OPERATION!

Models TW-3X and TW-3X Jr, operate on 20, 40
and 75/80 meters. Model NS-3 (novice special)
operates on 15, 40 and 80 meters, All antennas
are pretuned, in kit form, and have excellent
broad band characteristics,

2 POWER RATINGS !

Model TW-3X has a rating of 1000 watts input
to the final amplifier on AM, 2000 watts P.E.P,
on CW or SSB. Models TW-3X Jr. and NS-3 are
rated to 300 watts AM and 500 watts input to
the final amplifier on CW or SSB.

INSTALLATION WILL MEET
YOUR REQUIREMENTS!

!
— !

Mosley El Toro antennas are trap type grounded
quarter wavelength antennas that, when properly
installed, will equal or surpass the performance
of any good vertical, depending on the type of
mounting. These remarkable antennas can be
mounted in varied positions to fit most any fo-
cation. Mounted at ground level, no radials are
needed if a good ground is provided. The max-
imum length of El Toro is 58 ft. and is fed with
52 ohm coox, El Toro is easily adjusted to res-
onate at any portion of the rated bands,

WRITE FOR FORM ET-1

eé(ﬂw Ine.

4810 North Lindbergh Bivd, ® Bridgeton, Missouri, 63044
CIRCLE NO. 16 ON READER SERVICE PAGE

Letters
(Continued from page 8) f

dressed to U.S. Naval Radio Station NAA, Communi-
cations Officer, Cutler, East Machias, Maine.

JoE GLaTH, Jr., WPE3FBM

Natrono, Pa.

Ham QSL's Rare, Says SWL

B T have a complaint directed to hams in general. As
an S\WL, I monitor stations in various services includ-
ing amateur stations. Unfortunately, the percentage of
hams that QSL in answer to SWL reports is astound-
ingly low, even though the reports are in the form
recommended by the ARRL. After all, a signal report
from an S\WL means a station’s signals did get there,
and our reports are just as valid as those of other hams.
BLackweLL B. Evans, Jr.

Gretna, La.

There are two ways of looking at it, Blackwell. An
amateur may have to invest quite a bit of moncy in QSL
cards and postage, and hams are, like yourself, unsub-
sidized hobbyists. On the other hand, reports to North
American stations that can truly be considered “DX,”
taking into account frequency and band conditions, will
often draw a reply. Lastly, you can always include a
blank verification form and a return envelope for a 99
per cent certain reply.

Crystal Super Calibrator

HE I recently constructed the ““Crystal Super Calibra-
tor” (November, 1963), and am well pleased with the
results. In building the unit, I made two modifications

that might be of interest to your other readers: I used
transistor sockets (see photo), and wired a 50-pf. silver
mica capacitor in series with the variable capacitor for
easier calibration.

Davip F. RoBErTS
Jacksonville, Fla.

Adjustable ""Nonsense Box"

B My version of the “Nonsense Box" (July, 1963) is
adjustable. By replacing R9, the random fire resistor.
with a potentiometer, you can vary the speed at which
the lights flash, and create a new sideline and big deci-
sions about how fast the Nonsense Box should operate.
Warr StinsoN, WAQGJZ

Glendale 22, Mo.

Good tip, Walt. The only troublc is that this takes
some of the “nonsensc” out of it.
Missing P.E. Pages?

B After recently resubscribing to P.E., I was pleased
to find the same good features and projects in step with
modern times as were the articles in issues of previous

POPULAR ELECTRONICS



A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL:PHASE HOME TRAINING IN ELECTRONICS

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites
for industry and defense.

You can install and maintain elec-
tronic circuitry in missiles and rockets
«..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION.RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics Industry.

As a result, the N.T.S.-Trained Technician can move ahead faster, in
any direction — from TV-Servicing to Radio Communications to Space-
Missile Efectronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that is
basic to the entire field of Electronics. It is used in satellites. com-
puters and space capsules as well as in today’s television sets and
high fidelity equipment. N.T.S. shows you how to service and repair
electronic circuitry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
“You build a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-

tronics. Industry demands it. Only N.T.S. provides it...in ONE Master

Course at ONE low tuition.

g S a—— TR i e
RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.

A:credited

.. NATIONAL GG SCHOOLS . *ficied

WORLD-WIDE TRAINING SINCE 1905 . NHSC.
4000 So. Figueroa St., Los Angeles 37, Calif. .-

You can service and repair the elec-
tronic "brains' of industry — com-
puters, data processing, and other
automation equipment,

You can become a highly-paid TV-
Radio Technician, an electronics field
ngineer, or succeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from Natienal Technical Schools — a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP

£
ACTUAL LESSON

cesson || MAIL COUPON NOW FOR FREE
BOOK AND ACTUAL LESSON!

NO OBLIGATION.
NO SALESMAN WILL CALL.

S‘f :‘f‘ :‘_ ’;2 1

l

||

WORLD-WIDE TRAINING SINCE 1905

i
I National Technical Schools, Dept. R2G-54
4000 S. Figueroa St., Los Angeles 37, Calif.

Please Rush FREE Electronics-TV-Radio *‘Opportunity’’

]
I
I

J Book and Actual Lesson. No Salesman Wili Call, '
’ Name__ Age "
I Address ’

1 City Zone State_

i [JCheck if interested ONLY in Resident Training at L A.
ngh school home study courses also offered. Check for free catalog.[”]
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§ SELLINGYOUR g
1 TRANSCEIVER? &
§  BuvING THAT B
! AMPLIFIER? &

#

The 420,000 Live Wires who buy POPULAR
ELECTRONICS each month will make it
worth your while to place a classified ad
at the low personal rate of only 45¢ a word.
This, the largest readership in -its field
in the world, offers the perfect market for
making contacts. It's possible a great
many of these readers are. practically
neighbors of yours, yet it is only through
the medium of our classified columns
that your mutual needs may be met.

Take advantage of our special personal
- rate of 45¢ a word (including name and
address)

NO MINIMUM REQUIRED
‘ a saving of 30¢ a word from
. ENEEENE 1

our commercial rate of 75¢.
A small investment is sure to bring
large results, and a handy order form is
printed in the Classified Advertising
Section. Write your ad in the spaces

provided and mail it today, with your
payment, to:

MARTIN LINCOLN
Classified Advertising Manager

POPULAR ELECTRONICS
One Park Ave., New York N. Y. 10016
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Letters
( Continued from page 10)

years. It was good to find the “Carl and Jerry” adven-
tures still going strong. Just one complaint—my Janu-
ary, 1964, issue is minus pages 17 and 18. I'm not
grumbling: it’s just that I hate to miss a good project
or feature.
Brrr RusseLL
Summit, Ark.

Many thanks for the nice comments, Bill. As a matter
of convenience for the printers, the RCA Institutes in-
sert card was counted as pages 17 and 18. Speaking
of pages, you'll undoubtedly note that we're running
a large extra section Lhis month—the first of many that
we believe will be of great interest to P.E. readers.

Modified "Airline Eavesdropper"

B I was very much interested in the “Airline Eaves-
dropper” (April, 1963) as I live near Dowal Inter-
national Airport in Montreal. The original circuit
worked well, but I believe it can be improved as shown
in the diagram. Witk the modified version, I can now

16
WHIP ANTENNA

LiL2-EACH 5 TURNS
#22 ENAMELED WIRE
WOUND ON 12" FORM

A ?To PK543
L2 = JFOUR TRANSISTOR
™ AMPLIFIER
25p!.
MAX. VARP-
ABLE

I ‘DIODE

listen to the airport control tower from my house using
a 16” whip antenna. The circuit is inexpensive, and
gives good loudspeaker volume from any point around
the airport.
Murray ForTUNE
Pointe Claire, Que.

Out of Tune

D

| %

VHF Listener (March, 1964, page 55). A few
extra ‘‘picofarads’ appear in the Parts List,
although the diagram is correct. The Parts
List should read: €2, C4, C8—0.001-uf., 100-
volt disc ceramic; C3—0.00388-uf., 100-volt
disc ceramic. In the diagram, the decimal
point before .47 pf. at C13 is almost invisi-
ble; the Parts List is correct. Finally, coil
L1 should be wound with #14 wire, not
#18.

POPULAR ELECTRONICS



LAFAYEXTE
CTRINICS
SUECIRONCS

422 GIANT SIZE PAGES

LAFAYETTE

“WCRLD'S HI-FI & ELECTRONICS
SHOFPING CENTER”

GIVES YOU MORE IN '64 !

MORE STEREO HI-FI « MDRE C.B. EQUIPMENT
e MORE TAPE RECORDERS e MORE HAM GEAR
e MORE TEST EQUIPMENT e MORE TOOLS
e MORE BOOKS ¢ MORE P.A. EQUIPMENT
e MORE RADIO & T.V. ACCESSORIES
MORE BUYING POWER—choose from Lafuyette’s three Easy-Pay
Credit Plans. Up to 24 months to pay, as little as $5 monthly.

KT-320WX
Semi-Kit

Ii{\‘\\

6
7

HE-30WX
Wired

H3-30WX

YLAFAYETTE
ALL-TRANSISTOR
4 “WALKIE-TALKIE”

\! 1"6055

2for 21 00

LAFAYETTE AMATEUR
COMMUNICATIONS RECEIVER

e 4-Band Coverage

e 8 Tubes plus Rectifier Tube

e Illluminated Slide-Rule Dial

® Bu:lt-m a Multiplier
e Imported

"*7--._______‘//

° gomglo;__l:ly 'w|rclz(dd—N$t a Kit @ 8 Crystal Receive and 8

S et ST RECORD/PLAYBACK TAPE DECK ‘cﬂés‘:ﬁ: 'I’n'a';z'::t'l’v":"(':g'l"s
generative Circuit ® Built-in Transistorized

e Wwith Aatenna, Record/Playback Preamps 'I“("“wx 99 50 c"':“':)"ey :Ir‘l:asb?:k:!telay
Transmit ® 2 Level Indicator Meters GsGase . P e
Crystal, ® Records Sound-on-Sound witching
Battery ® Complete with Cables, Empty  RK-143WX ‘I‘I 450 ® Push-To-Talk

® Imported Reel o Imported with case Ceramic Mike

LAFAYETTE Radio ELECTRONICS nept IE-4
! p.0. Box 10, Syosset, L. 1., N. Y. 11791

Y NEW! LAFAYETTE COMPLETE AM/FM
STEREQ RECEIVER

LA-215WX

95
4”1 109%

995

Sensitive AM/FM Stereo Tuner LA-215WX

12-watt Stereo Amplifier with Front
Panel Stereo Headphone Jack
Just Add Speakers Fol
Complete Stereo System
Imported

LAFAYETTE ‘ l 5 f"

DELUXE C.B. L253
TRANSCEIVER B2 h‘:

/ HE-20CWX 109 50

IN USA

C.B,

HE-20CwWX

£
RACK STEREO

w\d

]

C Send me Stock No. .. ... shipping charges collect.
LAFAYETTE MAIL ORDER & L. I. SALES CENTER 1 enclosed.
111 Jex cho Tarnpike, Syosset, L.I., N.Y. Ifi would like to order Stock No. ... on the Easy-Pay
OTEER LOCATIONS §  Credit Plan.
"amaica' N. Y. Newark, N.J. 'Name ........................................... .
Scarsdabe, N. 1. Plainfield, N. J. § = e [J Send me the
New Yecrk, N. 7. Paramus, N. ). BAddress . .. s FREE 1964
Bronx, N. Y. Boston, Mass ] Lafayette
} Natick, Mass. . lc by State . ... Zip . Catalog 640
CIRCLE NO 12 ON READER SERVICE PAGE
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Operation
Assist

HROUGH THIS COLUMN we try to make

it possible for readers needing informa-
tion on outdated, obscure, and unusual radio-
electronics gear to get help from other read-
ers. Here's how it works: Check over the list
below. If you can help anyone with a sche-
matic or other information, write him direct-
ly—he'll appreciate it. If you need help, send
a post card direct to OPERATION ASSIST,
PoruLar ELECTRONICS, One Park Avenue, New
York, N.Y. 10016, Give the maker’s name, the
model number, year of manufacture, bands
covered, tubes used, etc. Be sure to print or
type everything legibly, including your name
and address, and be sure to state specifically
what you want, i.e, schematic, source for
parts, etc. Remember, use a post card; we
can handle them much faster than letters.
And don’t send a return envelope; your re-
sponse will come from fellow readers. RBe-
cause we get so many inquiries, none can be
acknowledged, and PoruLar ELECTRONICS re-

serves the right to publish only those re-
quests that normal sources of technical infor-
mation have failed to satisfy.

Schematic Diagrams

Air King 2-band, BC and s.w., 5-tube radio, no date.
(John Draut, 210 W. 251 St,, New York, N.Y. 10471)

Philco Model 16, code 125-126, 4 bands, BC and s.w., 11
tubes, about 1937. (Gecrge Nagelschmidt, 10 West 4 St.,
Oswego, N.Y.)

Atwater Kent radio, No. 4445-L5158, about 1924. (G. J.
Astole, 2504 Limestone Rd., Wilmington 8, Del.)

Philco Model 38-4 8-tube, BC and s.w. radio, about 1947,
(Scott Daniels, 1749 Popham Ave., New York, N.Y.
10453)

United American Bosch Model 640, ser. 503940, 6
tubes. BC, s.w. and police bands. Date unknown.
(Larry Bowman, R.D.#3, Shippensburg, Pa.)

Air Champ Model AC-202, 2-tube superregen. Uses 90-
volt ‘B’ battery, 1.5-volt ‘“‘A."’ (Bob Reddy, 140 Rus-
sell Ave., Rochester, N.Y. 14622)

Superior Instrument Co. Model TV-10 tube tester.
(Roy L. Morrison, P.O. Box 164, Bone Gap, Ill. 62815)

NATCO 16-mm. movie projector, Model 3030-1. (Tomas
V. Calisterio, Baptist Student Center, Luna St., La
Paz. Iloilo City, Philippines)

R 1155 British aircrait receiver. Ref. 10D/98, ser.
14831. 5 bands. (SA 127688 GDSM Gerencser Frank,
BNHQ 1 Canadian Guards, Picion, Ontario, Canada)

Philco Model PT30, approx. 1940. Five tubes, broad-
cast band. (D.J. Lowry, 26850 Fort Meigs Rd., Perrys-
burg, Ohio 43551)

Doolittle Radio Co. 9-tube crystal-controlled transmit-

ter. Has 807 final. (J. T. Marshall, 3430 N.W. 2nd
Terrace, Miami, Fla. 33125)

E. H. Scott receiver Madel T-585. Power pack T-559.
4 bands, all chrome, 23 tubes. (John Mac Jannet, 3611
Colfax St., Gary, Ind.»

(Continued on page 16)

what kind of
CB equipment
do you need?

Whatever it is, there’s a good chance Metrotek has it. During
the past year we have been modifying and improving our line
10 meet the ever-changing needs of today's user of communica-
tions equipment. Now Metrotek offers you a new and com-
plete selection, designed to fit your needs and pocketbook.
Should you wish further information, just circle the reader
service number. Dealer franchises in some areas are still avail-
able.

A. METROSTAR/ Metrotek’s all-new citizen’s band trans-
ceiver — full 8-channel operation. $169.95

B. METROCOMET/ Salidly-bujlt, cconomical fransceiver
designed for field use. $129.95

C. SPACE STATION/ Walnut-encased executive transceiver,
ideal for contemporary home or office. Space Station and
Metrocomet are a perfect communications team for business
and industry. $199.95

D. MONOCALL/ Most advanced selective call device ever
designed. U. S. Patent No. 3,123,675. Encoder-decoder $79.95;
Encoder $39.95

E. MIKE PRE-AMP & CLIPPER/ For assured 1005 modula-
tion. Stronger, clearer signal; improved coverage, $19.95

205 W. Cabarrus St., Raleigh, N. C,
Phone 828-8481, P. O. Box 9591

_ m METROTEK ELECTRONICS, INC.

CIRCLE NO. 13 ON READER SERVICE PAGE
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POPULAR ELECTRONICS
PRODUCT SERVICE PAGE

You can get additional information
promptly concerning products advertised
or mentioned editorially in this issue

1 Circle the number on the coupon below which corresponds to
the key number at the bottom of the advertisement or is incorpo-
rated in the editorial mention that interests you.

2 1dd up your total number of requests and fill in the box in the
upper right-hand comer of the coupon.

3 Mail the coupon to the address indicated below.

4 Please use this address only for Preduct Service requests.

POPULAR ELECTRONICS

P. O. BOX 8391 NUMBER OF REQUESTS
PHILADELPHIA 1, PA.

1 2 3 45 67 8 9291011121314151617 18192021 22 23 24 25
26 27 28 29 30 31 32 33 34 3536 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 707172737475
7677 78 79 80 81 82 83 84 8586 87 88 89 90 91 92 93 94 95 96 97 98 99 100

NAME (Print clearly)

Please send me additional information about the products whose code numbers | have circled

ADDRESS

cry STATE ZIP CODE

May, 1964
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solid
state
reliability...

Cadre
(CB Transceivers)

Solid state circuitry means that Cadre CB receivers
can be bounced over rough roads in mobile installa-
tions; and can take plenty of rough use at base
stations and in portable field use.

Solid state circuitry means that Cadre transceivers
draw about as much power as an electric clock. Not
only do auto or marine batteries last longer, but
when batteries get low, Cadre solid state transceivers
operate where others might not.

Reliability is only one reason why Cadre solid state
CB transceivers are your best buy. Performance is
another part of the story—plenty of transmission
punch on 5 crystal controlled-channels—long dis-
tance reception with the dual conversion superhet
receiver. And unwanted noise and adjacent channels
are effectively suppressed.

FOUR POWERFUL SOLID STATE 5-WATT, 5 CHANNEL
MODELS for every possible application—base station,
mobile, ficld. New Cadre 510-A—AC/DC 23 channel
manual tuning $199,95. Cadre 515 same as 510-A
less manual tuning $185.00. Cadre 520 DC only with
battery cable and mounting kit. For mobile and port-
able use from 12 volt batteries $169.95. Cadre 525
model 520 in portable pack carrying case with built-
in battery/power supply, recharger, AC cord and
telescoping antenna for complete field portability.
$249.95.

FULL POWER, 1.5 WATT HAND HELD RECEIVER CADRE
C-75 Solid-state throughout. Two crystal controlled
channels. Sensitive receiver, powerful transmitter
with one watt output to the antenna. $99.95. Re-
charger and set of (2) nickel-cadmium batteries.
$28.05. Cartridge for (9) penlite cells. $2.55.
=== e INDUSTRIES CORP. COMMERCIAL PRODUCT
DIV. [J ENDICOTT, NEW YORK [J AREA CODE 607, 748-3373.
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. W., Willowdaie,
Ont. Export: Morhan Export, 458 B'way, N. Y. 13, New York,
CIRCLE NO. 1 ON READER SERVICE PAGE
16

Operation Assist
(Continued from page 14)

GE console, Model E-126, date unknown. 12 tubes,
4 bands. (R. Easton, 947 Armstrong Ave., St. Paul,
Minn. 55102)

Grebe ‘‘Synchrophase AC six,’’ circa 1929, broadcast
band only. Rees Mace ‘‘Gnome,’’ British portable, for
broadcast and low frequencies. (Douglas Ready, 142
Brook Ave., Staten Island 6, N.Y.)

Cunningham Model 1121, series II. (Glenn F. Sweeney,
225 Twin Hills Dr., Syracuse, N.Y. 13207)

Jewel radio set analyzer Model 409, made about 1935.
(Louis 8. Young, Rte. 1, Box 22, McNab, Ark. 71849)

Atwater-Kent breadboard BC receiver, circa 1923, Mode!
AK-4910. Uses six 01A tubes. (Lester C. Harlow, 29
E. Rosevear Ave., Orlando, Fla. 32804)

Atwater-Kent Model 46, about 1925. Has eight tubes.
igg(l’rées A. Trzynka, 811 Milton St., Fort Wayne, Ind.
)

Peirce wire recorder Model Z60. Uses four tubes, date
unknown. (Thomas B. Quinn, P.E., Box 76, Leoti,
Kan. 67861)

Europhon Model ES-53. Four-band, six-tube receiver,
made in Italy. (Walter Pastuszka, 6107 Hartwell,
Dearborn 1, Mich.)

E. H. Scott Mode! RBO, 1943 vintage. Broadcast and
s.w. 11 tubes and magic eye, (Karl W. Seitz, 34
Manitou Ave., Poughkeepsie, N.Y. 12603)

Freed-Eisemann Neutrodyne radio, about 1925. Model
82(3’0 )(Richard Long, 1190 Bonds Rd., Salem, Oregon
9 1

Raytronic Laboratories (Detroit) ‘‘Cathode Beamer."
(E. Nowak, Jr., 524 S. 13th St., Saginaw, Mich. 48601)

Metz Babyphone Model 100. Made in Germany about
1956-57, Ser. 72892, (John M. Jediny, 315 Fulton Ave.,
Jersey City 5, N.J.)

Earl Webber Co. (Chicago) tube tester, ‘‘Neon Glo'’
Model 30. (Kieth Witney, 47 Peony Ave., Winnipeg
17, Manitoba)

Atwater-Kent Model 70, type Q. Uses two 112-A’s, two
171-A’s, and a 222, (Ole H. Tollefsrud, Gardner, N.D.
580386)

Truetone Model D-702. ser. A406858. Five-tube BC re-
ceiver. (Al Krol, 56 Main St., Whitesboro, N.Y. 13492)

Breting-12 1937 communications receiver. 12 tubes,
10-200 meters. (Marvin Wilkin, 1208 Broadway, Coun-
cil Bluffs, Iowa)

Solar ‘‘Exam-meter”’ capacitor analyzer. Model CF,
ser. 95870. (Timothy Murphy, 282 West 2nd St., Os-
wego, N.Y.)

Mill Novelg Co. amplifier, Model MCP-5800B, about
1840. (L. E. Shelvik, 2209 E. Washington Ave., Madi-
son 4, Wis.)

Sparton Model 7-36 BC-s.w. receiver.
319 8. Elm St., Wallington, Conn.)}

RCA power pack for Victrola, Model AP-736-B. Uses
following tubes: 50, €X-26, UX-281, T-81. (Jerome
Kolpa, 4844 Douglas Rd., Downers Grove, Ill. 60515)

Atwater-Kent receiver Mode! 55C, about 1924. (Michael
D’Amico, Tanners Marsh Rd., Guilford, Conn. 06437)

Special Data or Parts

Fada Model 6A. BC and s.w. Uses six tubes.
and schematic required. (Alan P. McGuiness,
Cape May Ave., San Diego, Calif. 82107)
Berlant series 30 stereo tape recorder. Instruction
manual! needed. (Richard Memory, Audio-Visual Co-
ordinator, Castro Valley H.S., 19400 Santa Maria Ave.,
Castro Valley, Calif.)

National O.8.R. oscillator coil. Has four leads. (Geo.
P. Logan, 76 Oxford Cres., Chateaugary Ctr., Chateau-
gary, Quebec)

Abbot Instrument two-meter transceiver. Model TR4B.
Any data, and schematic diagram. (Tom Dehlinger,
3368 E. Elgin Ave., Forest Park, Ill. 60130)

Seeburg Selecto-Matic 100 Model! 100-B, ser. 17616.
Service manual needed (H. E. Jones, Skating Rink,
Moab, Utah)

(Continued on page 18)

(Bob Eslinger,

Data
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Pick the course for your career...

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

First Class FCC License

If you want a 1st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
jce all types of transmit-
ting equipment.

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who's
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Select the program that fits your career objective,
and send in the coupon TODAY!

Cleveland Institute

- '.“\uo,%
of Electronics ,:“;
1776 E. 17th Street, Dept. PE-17 %‘. a g°§

Cleveland 14, Ohio “ong g

Aceredited Member
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NO ELECTRONICS EXPERIENCE NE:ZDED
... ONLY A HIGH SCHOOL EDUCATION

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics

1776 E. 17th St., Dept. PE-17
Cleveland 14, Ohio

Please send FREE Career Infor-
mation prepared to help me get
ahead in Electronies, without fur-
ther obligation.

CHECK AREA OF MOST

INTEREST—

O Elcetronies Techinology O First Class I'CC License
0 Industrial Electronies (] Electronic Commuications

|
|
|
|
|
|
|
|
I O Broadeast Engineenng [
|
|
|
|
|
i
|

How to Succeed
in Electronics

Fm'ﬂlw%y

Your present occupation

Nume Age.
{please print)

|
|
|
|
|
|
|
|
|
other |
|
|
|
|
|
|
|
|

Address.
City Zone— State.
Approved for Veteran's Training under Korean GI Bill. PE-17
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Operation Assist
(Continued from page 16)

Philco Model 41-255 9-tube, 3-band receiver, circa early
40’s. Manual needed, and cabinet to fit. (Mike Pruitt,
141 Fuller St., Danville, Va.)

Superior Instrument Co. tube tester Model TD-55.
Tube chart needed. (Herbert Ulmer, 43 W, 47 St., New
York 36, N.Y.)

Atwater-Kent Model 510. Ten tubes, BC and s.w. Date
unknown. Data and schematic needed. (J. A, Laakso,
Box 371, RFD#1, Brooklyn, Conn. 06234)

WD-11 tubes in good working order wanted. (A, P,
Ciardi, 1119 Luzerne St., Scranton, 4, Pa.)

E. H. Scott Model RCK high-frequency receiver. Power
transformer needed. «C. D, Ray, 417 Cedar Drive,
Hampton, Va.)

National Model AGS-E22 receiver (1935). Colls, tube
placement info. needed. (Nicholas Nicastro, 228 Park
Ave., Hoboken, N.J.)

p I-7z7‘tube tester, surplus; ?Ooo-ohm wire&wound loga-

rithmic taper ‘'R’ potentiometer needed. Supreme

’ 4 Model 385 tube tester, made in 30’s, using 01A tube;

DOII t Iet the SMALL Slze schematic and setup manual needed. Old tubes: 50z7G,

4 HY115, HY123, HY125, XD, XSG, XW, XY, L55B

foo] you, wanted. (Richard Urciolo, 5911 Halpine Rd., Rockville,
Md. 20851)

Fairchild Guided Missiles Div. transistor tester, Model
103. Diagram and handbook needed. (M. Aviv, 582
Broadway, New York 12, N.Y.)

Majestic Model 491 built by Grunow Corp. for farm
lighting plant use. Manual needed, any other data.
Unit operates on 32 volts, (Robert J. Hayes, 2008 Sum-
mitt Ave., Muscatine, Iowa)

This tape recorder is BIG quality Sutton Electric UHF converter, Model AC56, Instruc-
tion manual and schematic needed. (Eugene Patrick,

through and through. 2633 N. 9th St., Philadelphia, Pa. 19133)
Freed-Eisemann Model NR-7, ser. 655M. Six tubes.
It’s the all-newNorelco, Made about 1925. Info about battery needed, and a
tr nsi t b tt bl schematic. (Frank E. Prussa, Atkinson, Nebr. 68713)
a stor, da eryporta €. Philco Model 7020 3” scope. Sources for replacement

= & s e o1 parts needed, especially power transformer, plus man-
‘Bl.g' mn Per,f‘?rmanc.e vee Big in V-ersatllltx. 0G ual or schematic. (Rodger L. Casey, 107 Cottage Ave.,
Blg in relxqblllty...Blg in everything but size. Aurora, Ind.)
Thhmllfi Oftlt. A 7-p(;)undhcordless, over-the- NLcMurdo Silver Model 900A Vomax VTVM, made
shoulder tape recorder that lets you record about 1950. Instruction manual needed. (Dr. Michael
ﬁpythmg from conferences to concerts with %e?lf o (CRER, 1ehilhy SOTHER Ui, Motk &5
i . A . \Y.
thg maﬁhl};e ﬁdellty.-..that gives you playback Soundscriber 33%4-rpm disc recorder. Schematic want-
rough its own wlde-range loudspeaker so ed, and instructions and source for proper cutting stylus
outstanding you will hardly believe your ears. and discs, (Kerry Horner, 16216 Via Sonora, San Loren-
‘IOTEHS new all-transistor Norelco Continental :: ca:f') 1son M 210-PG 01227 b
i g 2 romberg-Carlson Model -PG, ser. 1 , 11-tube
o 1 w%rks (zin ?rdmary flashlight batteries. AM-FM receiver, about 1947. Any data or info. (Peter
t re]cor” s and plays back up to 2 hours on a Neenos, 399 Capen Blvd., Buffalo, N.Y.)
single 4 ’reel. Slmgle to use? Push two buttons Supreme standard diagnometer, circa 1934, Operating
gmd you’re recording...one, and you’re play- instructions needed. (Jack Aligarei, Rte 4, Merrill, Wis.
ing back, Its dynamic microphone picks up any | 54452
sound within a broad radius with astonishing e ait T SRR, QUG (ii, el Lo
fidelity. Its bass and treble-control allows you ,‘22.,;;;,?‘122;&‘0;35?,*‘ e
to adjust the tone to your own taste. The ‘101’ Solar Mfg. Co. Model CE capacitor, Exam-eter type
also records directly from your radio, TV or 1-60, ser. E-5183, about 1946. Technical data needed,
phono and plays back through your radio or ;:pecially 01;3 power tr_ansformer se(;ondaries. (D. B.
hi-fi system. Its constant-speed motor with M“Gre.g‘:r' t°:‘t ;8; :.m;;;c;;:. Ohtoi)] i (s
capstan drive insures distortion-free perform- grconiginsLAvIdprtotelkimgassprortabiereceivergtesty
A er, made in England. Manual or schematic needed.
ance and broadcast-quality tapes. Ruggedly (Billy F. Thomas, 5337-C Brett Dr., Fort Knox, Ky.)
built...handsomely styled. ..surprisingly low Espey Model 104 tube tester. About 1942, military sur-
priced. plus. Info on rectifiers needed and schematic. (Ronald
See it, hear it, try it...at your camera store, E. Carr, 1130 S. Birch St., Santa Ana, Calif.)

hi-fi deal g 1P-243/ALA-6 azimuth indicator. Manual wanted, sche-
caler or wherever gOOd sound is sold. matic, and_ info. to convert to bench scope. (Dave

Ser}q for brochure R to: N _ort}g American Kaymark, 524-177 St., Hammond, Ind.)
Philips Company, Inc., High Fidelity Products Wasp (or Super-Wasp) s.w. receiver, about 1933, Sche-

Division, 100 East 42nd Street, New York, matic and tech, data wanted. (William H, Schaeffer,
N. Y. 10017, ¢/0 Lucien J, Pronovost, 227 Walnut St., Waterbury,

Conn. 06704)
® Recordio Model 6A20 turntable and recorder. Oper-
O,e ca ating data and service manual required. (D. De Palma,
1001 Fourth St., N.W., Albuquerque, New Mexico) _@_
CIRCLE NO. 17 ON READER SERVICE PAGE
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Is this where
your job in electronics
is taking you?”

That's up to you. Everyone knows edu-
cation is what pays off in electronics.
Keep leaming and your job is a starting
point—stap and it's the end of the road.
Sure, going to school may be impos-
sible. But you can continue your educa-
tion and put yourself in line for a better
job through a CREl Home Study Pro-
gram in Electronic Engineering Tech-
nology. You're eligible if you work in
electronics and have a high school
education. If your knowledge of funda-
mentals is rusty, CREI's refresher course

ACCREDITED MEMBER OF THE NATIONAL HOME STUDY COUNCIL

CRET

e ——
FOUNDED 1927
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will take care of that problem. Our free
book gives all the facts—mail coupon or
write: CREI, Dept. 1205-8, 3224 Sixteenth
St., N.W., Washington 10, D.C.

SEND FOR FREE BOOK

F————_——_—__—____-
l The Capitol Radio Engineering Institute. I

I Dept.1205-8,3224 Sixteenth St.,, N.W.
| Washington 10, D.C. i
I Please send me FREE book de- I
I scribing CREI Programs in Elec- I
tronics and Nuclear Engineering I

I bi Technology. | am employed in
I l electronics and have a high school I
I education. I
I Name Age__ '
I Address I
I City Zone State =
: Employed by ‘
I Type of Present Work I
I Check: [J Home Study [J Residence School (] G.1I. Bill I

PE-11




NCH METAL

-

TING SNIPS

DYMO
LABELMAKER |

Make permanent, raised letter plastic labels...
in seconds. Professional quality labels for pen-
nies. Dial letters, numbers, symbols, squeeze
handle. ® 1001 uses for the workshop. m At
fine stores everywhere. Suggested price $9.95

’ FREE: Label samples and literature. '
DYMo Write: Dymo Industries, Incorporated, l
Dept. PE-5-4, Box 1030, Berkeley,

'%¢* California. Priced same in Canada.
CIRCLE NO. 3 ON READER SERVICE PAGE
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The following satellites were in orbit and
transmitting as this issue closed. The satel-
lites are listed by frequency and by code
name. Some satellites are mentioned several
times since different frequencies are used
for tracking and telemetry.

Vanguard 1* . ... 108.012 mc.
Echo 2 ... ... mc.
Telstar 2 ... ... ... ;i mc.
Alouette** . . ... ... .. b mc.
Explorer 18 mc.
Relay ' o oo k5 mec,
Relay 2 ... .. . . ... . < mc.
Echo 2 ... ... . 5 mc.
Tiros 7 ... s mc.
Tiros 8 ... 8 mc.
GGSE sttt oo\ fiaca: k mc.
Ariel ... L mc¢.
Explorer 14 mc.
Syncom 2% mc.
Alouette®* . . ... ... . 5 mc.
Relay 1** .. ... .. g mc.
Relay 2#%* . ... ... b mc.
1963 38C (USA) ... .. 136.651 mc.
EGRS errrini- ol - mabbii it e e 136.804 mc.
Solar Radiation ... .. . 136.886 mc.
Tiros 7 ... ... ... ... 136.922 mc.
Tiros 8 ... . ... 136.923 mc.
Alouette ... ... .. ... 136.978 mec.
Syncom 2*= 136.980 mc.
Saturn 5 ... . .. 136.995 mc.

"Transmits while satellite is in sunlight
**Transmits only upon ground command

This listing does not include all of the satel-
lites in orbit—many of which no longer trans-
mit, or transmit weak or sporadic signals.
Satellites of the Soviet Union use tracking
and telemetry frequencies in the band be-
tween 19.990 and 20.010 mc. Whenever
news reports indicate that a new Soviet
satellite is in orbit, check the news broad-
casts from Radio Moscow for the exact fre-
quency. At press time a number of Soviet
satellites are in orbit, but do not appear to
be transmitting on their regular channels.
These satellites include: Polyot 1, Cosmos

| 23, Elektron 1 and Elektron 2.
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Techniques

MULTIMETER
GLASS-SAVER

The other tools in your tool box may not
respect the glass face of your multimeter.
As a result,
carrying the
meter unpro-
tected in this
way can make
for a messy
repair job. You
can protect the
meter face
with an alumi-
num cover as
shown. Bend
sheet alumi-
num to the proper shape with the ends
toed slightly inward to exert a pressure on
the meter sides. —Charles Green

CAMERA TRIPOD
PINCH-HITS AS MIKE STAND

A floor stand for
a microphone is
not often listed as
standard equip-
ment for a home
tape recordist. For
easy recording of
noise-free tapes,
however, it is al-
most a necessity.
If you own a cam-
era tripod, you can
attach your micro-
phone to the tri-
pod’s swivel head with a simple clamp or
bracket, and derive all the benefits of a
good mike stand. —Glen F. Stillwell

DIME STORE
EYEGLASS MAGNIFIERS

With miniature circuits becoming more
miniature every day, some sort of optical
assistance can be a big help in trouble-
shooting them. Dime store magnifying
spectacles do an admirable job in this re-
spect, providing “binocular” vision at low
cost. They are available in varying degrees
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of magnification and can easily be slipped
over regular eyeglasses. It will probably
pay you to get two pairs, one for medium
distances and the other for extreme close-
ups. Bring along a transistor radio chassis
to check the glasses before you buy them.

—Hartland B. Smith

STORING
ADAPTER SOCKETS

w SR

To keep your
adapter sock-
ets handy and
safe, there's no
better place to
put them than
in your tube
pin straight-
eners. The
adapter sock-
et pins will be protected, and the sockets
themselves will be ready for use at all times.

—Clyde C. Cook

LOUDSPEAKER
CONE PROTECTION

Don'’t toss your loudspeaker cones haphaz-
ardly into a junk box. A piece of perforatcd
hardboard will

serve as a |
mount to pro- ¥
tect them from |, *°
possible dam-
age; a single
nut and bolt
will  securely
hold each
speaker to the
board. For ad-
ditional pro-
tection, you can place each cone in a plastic
food-wrapping bag before mounting it.
Your speakers will then be ready for use
when you want them—instead of ready for
the trash can. —Margie V. Erickson

RUBBER FEET
FROM SUCTION CUPS

L) T Ty
£l

snzgic 0

You can make some
dandy rubber feet
for your instru-
ments from simple
suction cups. Rub-
ber cement will
hold them in place,
or, if you like, a
small hole can be
drilled in each suc-
tion cup and a bolt
used to attach it to the cabinet. The suc-
tion cups are resilient, and provide good
shock protection. —John A. Comstock
(Continued on page 22)
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Tips
(Continued from page 21)

SIMPLE ADD-ON TONE
COMPENSATION CIRCUIT

When the volume is turned low on an
amplifier providing music for background
listening, the bass and treble seem to fall
away faster than the midrange, due to the
way human hearing functions. Perfect com-

o
FROM <—-| (-——
PRECEDING
STAGE r—'
(o]
V' 2RI
R2

TO &RID
OF NEXT
AUbIO
STAGE
c2

-—

pensation for this effect requires relatively
costly precision circuitry, but a fair ap-
proximation can be had with the circuit
shown. Reconnect the lead from Cg, the

original coupling capacitor, to the off-
ground end of R1, and you are ready for
improved low-level sound. Potentiometer
E1 is a 2-megohm unit tapped at 14 meg-
ohm from the ground end (IRC-CTS Q13-
139X), R2 is a 47,000-0hm, 4-watt, 10-per-
cent carbon resistor, C1 is a 33-picofarad,
200-volt ceramic, and €2 is a .02-micro-
farad, 200-volt paper or Mylar unit.
—Jesse J. Richmond, Jr.

BIG LITTLE
SCREWDRIVERS

Occasionally you need a screwdriver with
an extra-long reach. You can make your
own with very lit-
tle trouble. Obtain
a length of plastic
rod, and drill a
hole in one end,
first chucking the
rod tightly in a
vise. Use a slow-
speed drill to avoid
binding—an ‘“egg-
beater” hand drill
will do the job best
—then cement the screwdriver blade into
the hole with epoxy cement and allow it to
harden overnight. —Clyde C. Cook

Everything
you ever wanted

in a |
CB transceiver! | "

llM B s S ENGER

Most Power Out!

Newest! Most Versatile!

o

The 11 channel “*Messenger I11” will change every idea you ever had about what a Citizens Band

unit should offer! Tiny, all transistor, it's reall
mobile—use it as a full S-watt battery
“Messenger 11, with an aero-space
satellite, delivers more power output
with high Ist LF. provides excelle
and “'Squelch™ controls make it possible for the first ti
extended range with initial settings. Furnished with dynamic microphone~
accessories available for selective-calling, portable field pack, or public address use!

T L NP s s $189.95 Net

WRITE TODAY

Descriptive

packed booklet—'2.WAY

nt spurious and image rejecti

Cat. No. 242-150. ...

literature and %
information-

RADIO for your Business*

. E.F. JOHNSON COMPANY.

® 2410 Tenth Ave. S.W. o Waseca. Minnesota
Please send detalls on the "Messenger’ CB line.

NAME

y quiet, really hot! Interchangeable for base or
powered portable pack set or a 3-watt PA system! The
transistor developed for the “Relay” communications
with maximum legal input! Double conversion receiver
on. Set-and-forget “Volume™
me to work *close-in” or at
full line of

ADDRESS.

cTy STATE

CIRCLE NO. 10 ON READER SERVICE PAGE
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Available Now

Although there are many stereo test records on the mar-
ket today, most critical checks on existing test records
have to be made with expensive test equipment.

Realizing this, HiFi/STEREO REVIEW decided to produce
a record that allows you to check your stereo rig, ac:
curately and completely, just by listening! A record that
would be precise enough for technicians to use in the
laboratory—and versatile enough for you to use in your
home.

The result: the HiFi/STEREQ REVIEW Model 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response — a direct check of eighteen
sections of the frequency spectrum, from 20 to
20,000 cps.

Pickup tracking — the most sensitive tests ever
available to the amateur for checking cartridge,
stylus, and tone arm.

Hum and rumble — foolproof tests that help you
evaluate the actual audible levels of rumble and
fhum in your system.

Flutter—a test to check whether your turntable’s
flutter is low, moderate, or high.

Channel balance — two white-noise signals that
allow you to match your system's stereo charnels
for fevel and tonal characteristics.

Separation—an ingenious means of checking the
stereo separation at seven different parts of the
musical spectrum—from mid-bass to high treble.

SSISSSSS

Stereo Spread
Speaker Phasing
Channel !dentification

ALSO: /

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music
recorded directly on the master disc, without go-
ing through the usual tape process. It's a superb
demonstration of flawless recording technique. A
demonstration that will amaze and entertain you
and your friends.

May, 1964

NOW...GET THE FINEST

STEREO TEST
R E COR D ever produced

for iust...sq. 98

Featuring Tests Never Before Available
.Ji The Hoh_byigtg_l

i Thaees o f
NIQUE FEATURES OF HiFi/STEREO REVIEW'S
i MODEL 211 STEREO TEST RECORD

Wi'i « Warble tones to minimize the distorting effects of room |
| acoustics when making fregquency-respanse checks. il
o White-noise signals to allow the stereo channels to be
matched in fevel and in tonal characteristics.

‘~. « Four specially designed tests to check distortion in stereo
- cartridges. s
- o Open-air recording of moving snare drums to minimize
Eieverheration when checking stereo spread. '

1
L T R R T T

Can Be Made By Ear

HiFi/STEREQ REVIEW's Mode! 211 Stereo Test Record will give you
immediate answers to all of the questiens you have about your stereo
system. It's the most complete test record of its kind—contains the
widest range of check-points ever included on one test disc! And you
need no expensive test equipment. All checks can be made by ear!
Note to professionals: The Model 211 can be used as a highly effi-
cient design and measurement sool. Recorded levels, frequencies, etc.
have been controlled to very close tolerances — affording accurate
numerical evaluation when used with test instruments. o

DON'T MISS QUT—SUPPLY LIMITED

The Model 211 Stereo Test Record is a disc that has set the new
standard for stereo test recording. Due to the overwhelming demand
for this record, only a limited number are still available thru this
magazine. They will be sold by POPULAR ELECTRONICS on a first come,
first serve basis. At the low price of $4.98, this is @ value you won't
want to miss. Make sure you fill in and mail the coupon together with
your check ($4.98 per record) today.

FILL IN AND MAIL TODAY!

- n = - R L L L T S

Stereo Test Record
Popular Electronics—Dept. SD
One Park Ave., New York 16, N.Y.

test records at $4.98 each. My check !
(or money order) for § is losed. | understand that
you will pay the postage and that each record is fully guaranteed.
(Orders from outside the U.S.A. add §0c to partially defray postage

St

s

Please send me

and handling costs.) :

[}

Name :
(Please Print) '

Address :

1

City Zone State 1
Sorry—No charges or C.0.D. orders! PE54 :

e e cmmm—————— SRS
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New
Products

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

36-WATT STEREO AMPLIFIER

Available both as a kit and factory-wired,
the Model 2036 Classic Series 36-watt
stereo amplifier announced by Eico Elec-
tronic Instrument Co., Inc., is rated at 36
watts THFM music power and 28 watts
continuous power. Harmonic distortion at
10 watts per channel, 40 cycles, is 0.5%,
while IM distortion at the 1 watt per chan-

Circle No. 75 on
Reader Service Page 15

nel level is down to 0.25¢,. The 2036 in-
corporates a speaker system switch that
permits selection between two pairs of
speaker systems in different locations, and
a headphone jack. The shielded control
panel eliminates interference and exposed
voltage points when unit is operated with-
out cover. Prices: $74.95 (kit); $114.95
(wired).

COMPONENT MOUNTING SYSTEM

“Versaframe” is a new type of breadboard
mounting system announced by Design
Products Corporation which consists of
parallel conductor bars mounted in an open
frame. The frame is made of strong mold-
ed thermoplastic; the conductor bars are
plated copper alloy. The conductor bars are
provided with punched mounting holes and

24

the bars are spaced to fit standard printed-
circuit receptacles. The conductor bars act
as a heat sink as components are soldered
in place. Since the ‘“Versaframe” can be
wired and rewired any number of times,
it's practical for breadboarding and for ex-
perimental circuits.

Circle No. 76 on Reader Service Page 15

UHF TV ANTENNA

Blonder-Tongue Laboratories, Inc., has in-
troduced the “Golden Dart’’—a UHF tele-
vision antenna based on the ‘‘periodic”
principle—
which is said
to provide
more uniform
gain than con-
ventional an-
tennas. Sturdy
polypropylene
insulators are
used to main-
tain the prop-
er distance be-
tween the
lead-in wire
and the anten-
na. The Golden Dart is weather-resistant
and comes preassembled with all welded
joints. Thumb-tightened stripless screws
for twin-lead connection and D-bolt mast
mounting simplify installation. Price, $5.95.

Circle No. 77 on
Reader Service Page 15

SINGLE-SIDEBAND (B TRANSCEIVER

A true single-sideband transceiver, the
Mark “Sidewinder” Model SSB-27 doubles
the effective number of channels available
from 23 to 46 by featuring selectable upper
or lower sideband operation. Since all
legal power (10 watts PEP) is concen-
trated in one sideband, there is no carrier
to waste power or cause interference, and

Circle No. 78 on
Reader Service Page 15

there is no duplicated sideband. Developed
by Mark Products. Division of Dynascan
Corporation, the SSB-27 features a four-
section crystal lattice filter, “voice lock”
vernier adjustment for best voice recep-
tion, crystal oven, and product detector.
Each crystal does quadruple duty, since the

POPULAR ELECTRONICS



same crystal is used for both transmit and
receive on both upper and lower sideband.
Said to provide a gain of about 10 in a
CB system, the SSB-27 is priced at $299.50.

6- AND 2-METER VFO

Designed to operate with modern transmit-
ters using crystal oscillators in the 8 -
9 mec. region, Lafayette Radio Electronics’
Model HE-89
is an import-
ed self-pow-
ered variable
frequency o0s-
cillator. High
electrical sta-
bility is
achieved by a
series - tuned
6BA6 Clapp
oscillator; an
0B2 voltage
regulator tube
protects the
unit from line voltage variations. The il-
luminated plexiglass dial is calibrated from
50 to 54 mc. (6 meters) and 144 to 148 mc.
(2 meters). Output voltage: 10-20 volts
r.m.s. Price, $29.95.

SR
AT
-“N\--s:_t\“‘-:\ i m?‘i& ;

%

Circle
Reader Service Page 15

No. 79 on

SUBMINIATURE STEREO PICKUP

The size of a thumbnail, and with a total
weight of less than 5 grams, the new
500AT Micro
Fluxvalve an-
nounced by
Stanton Mag-
netics, Inc.,
retains the
high output
and high per-
formance
standards of
the Stanton
Stereo Flux-
valve, and has
a new mag-
netic circuit
for improved sound. The 500AT, designed
for automatic turntables utilizing low-mass
tone arm systems, incorporates the recom-
mended RIAA 15° playback angle (pro-
posed EIA standard).

Circle No. 80 on
Reader Service Page 15

REED SWITCH COILS

Two types of reed switch coils are now
available for use with General Electric's
X-7 reed switch in the “Experimenter Line”
of blister-card packed components. (The
X-7 switch is recommended for use in mak-
ing night light controls, light flashers,
burglar alarms, etc.) Coil C-1 consists of
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7000 turns of #38 magnet wire having a
d.c. resistance of 440 ohms, while coil C-2
is 10,000 turns of #39 magnet wire with a
d.c. resistance of 825 ohms. Price, $1.60
per coil.

Circle No. 81 on Reader Service Page 5

TRANSISTORIZED TAPE RECORDERS

Concord Electronics Corporation has added
three new transistorized tape recorders to
its existing line. The stereo Model 884
(shown) features four separate transistor-
ized preamps,

tape - source e
monitoring
switch, three
separate
heads, three
speeds on se-
lector switch,
illuminated vu
meters, built-
in sound-on-
sound switch,
plus push-but-
ton operation.
A less expen-
sive stereo
unit, the Model 440, has transistorized
preamps, push-button operation, three
speeds, two dynamic microphones and
separate mike and auxiliary inputs. The
third unit, Model 330, automatically records
voice or music; among its automatic fea-
tures are: start and stop, slide advance,
and movie sync.

Circle No. 82 on
Reader Service Page 15

STEREO RECEIVER KIT

New from the Heath Company is an all-
transistor receiver which houses two 20-
watt power amplifiers, two separate pre-
amplifiers, and a wideband AM, FM and
FM-stereo tuner. Features of the AR-13
automatic switching to
indicator

Heathkit include:
stereo broadcast

stereo plus a

Circle No. 83 c;n
Reader Service Page 15

light; two filtered tape recorder outputs for
direct “beat-free” stereo recording; mag-
netic phono and two auxiliary inputs; dual-
tandem controls; high-gain r.f. stage and
high-Q rod antenna; a.f.c.; and flywheel
tuning. The walnut cabinet has an ex-
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New Products
(Continued from page 25)

truded gold-anodized aluminum front panel.
Price, $195.

HI-FI TV ADAPTER

The Stradford Model 480 will pick up your
TV receiver audio and feed it to a hi-fi am-
plifier or receiver, providing hi-i TV sound
reproduction through your speaker system.
The adapter, available from Trutone Elec-
tronics, Inc., is supplied with a coupler

e S

Circle No. 84 on
Reader Service Page I5

which is placed around the glass of the
sound detector tube in the TV receiver.
No tools (except a screwdriver) or solder-
ing are required; no connections or modi-
fications are made to the internal wiring
of the TV set or hi-fi system. By connect-

ing the output of the adapter to the music
or phono input of your tape recorder, you
can record TV sound at full fidelity. Price,
$35.75.

METER DIAL MARKING SET

A “Meter and Dial Set'” using the “Instant
Lettering” dry transfer marking system is
now available from The Datak Corporation.
Included are arcs, lines, arrows, and as-
sorted rotary tap switch patterns. Each set
of twelve 5” x 7” sheets contains a complete
assortment of patterns in black, white, and
red, arranged according to frequency of
use. Price, $4.95 per set.

Circle No. 85 on Reader Service Page 15

STRADFORD LABEL MAKER
= . The Kohner ‘“Name-O-Matic” No. 580 pro-
pe— . vides a way to identify your antenna and

power cables, fuse box circuits, switches,
home-brew chassis, tools, etc. The label
maker embosses letters on plastic self-
adhesive colored tape, narrow or wide, on
one or two lines. To use it, you turn a
dial to the letter you want, then press the
embossing lever. Price, $5.95, including
23 feet of gold tape. Additional 23’ tape
packets, $1 each.

Circle No. 86 on Reader Service Page I5

CB /N AC770//,

New “Escort”

* 8 fixed channels tunable to
transmit/receive 23 with
external crystal socket.
Hluminated S’ meter and
spot tuning switch.

—'5? With Pearce-Simpson’s

‘“ NEW.
Companion IT”
\ AND NEW :

“Escort’’

Contact office, home, farm,
service units, rescue squads,
civil defense and other
CB'ers...in car, hoat, in
the air, you'll find “CB in
Action,” everywhere!

¢ 5 fixed channels tunable to
transmit/receive 23 with
external crystal socket.
Accessory jack for ‘'S"
meter or remote speaker,

New “Companion II”

B T e S e e e = e = T

“SOUND'" REASONS FOR PEARCE-SIMPSON LEADERSHIP: | PEARCE-SIMPSON, INC. . PES
. . ) | 2295 N.W. 14th St., Miami, Florida 33125

* Al illuminated color-coded channel selector and iluminated slide rule tuning |

dial o Transistor power supply » Superior squelch and noise limiting circuitry | Please send me details on |

—] O New “ESCORT" [J New “COMPANION II" |

PEARCE-SIMPSON electronic products are designed to the highest |

engineering standards. Each product is triple inspected and tested i Name. |

to insure the user the ultimate in performance and reliability. Address. I

[——‘5 PEARCE-SIMPSON, INC. K& :

MIAMI, FLORIDA State. 3

26 POPULAR ELECTRONICS



POP’tronics
‘Bookshelf

HOW TO BUILD TINY ELECTRONIC
CIRCUITS
by Morris Moses

The art of building complex electronic cir-
cuits in less and less physical space has
advanced rapidly in the past ten years,
driven by the need for ever smaller and
lighter electronic packages for aircraft and
missiles. Most of the books published to
date have dealt mainly with methods suited
to factory or industrial laboratory use. It
is a pleasure to report that Mr. Moses’
book describes many techniques and meth-
ods that can be used by the home construc-
tor in miniaturizing his own electronic
circuits for portable radios, amplifiers, and
the like. The book is profusely illustrated,
and most of the circuits and methods de-
scribed are practical and well within the
capabilities of the hobbyist. The lack of an
index is the only regrettable feature in an
otherwise excellent book.

Published by Gernsback Library, Inc., 154
W. 14th St., New York 11, N.Y. Soft cover.
192 pages. $4.15.

LSS SR o® Y ue ¥

TRANSISTOR IGNITION SYSTEMS

HANDBOOK
by Brice Ward

This is the first paperback on what will
probably be a popular topic for authors of
soft-cover books. Brice Ward—called “Mr.
Transistor Ignition” around his neighbor-
hood in southern California—has written
an interesting summary of our present
knowledge of automotive ignition systems.
Having developed, as well as analyzed,
various ignition systems, Mr. Ward was
well qualified to write this practiecal hand-
book. Included is an explanation of how a
conventional ignition system works, and a
discussion of the limitations that brought
on transistor ‘“switches.” Design parameters
of such switches are singled out and care-

May, 1964

fully isolated. This type of information
has never before appeared in print, and is
invaluable in attempting to judge the ulti-
mate worth of any transistorized ignition
system. The book also includes installation
data for a few systems that the author has
found of particular merit. Trouble-shooting
notes and an appendix with a comprehen-
sive listing of manufactured systems round
off this handy volume. Just in case you're
wondering, POPULAR ELECTRONICS' ‘‘Opera-
tion PICKUP” is not mentioned since it was
developed just as this book was going on
the printing presses.

Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis 6, Ind. Soft
cover. 128 pages. $2.50.

LS S 0 R ee S

BASIC ELECTRONIC TEST INSTRUMENTS
(Revised Edition)

by Rufus Turner

Unlike many writers of textbooks in elec-
tronics, Rufus Turner writes upward from
practical experience gained through years
of teaching and thousands of lab bench
workouts, rather than downward from a
lofty engineering viewpoint toward the
technician level. The result is a fact-filled
book, with no involved math, that success-
fully carries out the author’s appointed
task. Turner’'s revised Test Instruments
(first published in 1953) is a good example
of a book on a practical subject competent-
ly handled by a practical writer. The entire
gamut of test instruments used in labs,
schools, and home workshops are described.
Circuit diagrams (commercial as well as
home-built) predominate, accompanied by
working instructions on calibration and
operation. This book is a good refresher
and reference guide for those who have
occasional contact with test instruments.

Published by Holt, Rinehart and Winston,
Inc., 888 Madison Ave., New York 17, N.Y.
Hard cover. 299 pages. $5.95.

LSS TR vS N e S Y

DIODES AND TRANSISTORS
by G. Fontaine

This book is not a basic text, nor is it
meant to be. However, as a ready reference,
it. belongs on every semiconductor engi-
neer's bookshelf. It will indeed be used
often. Fontaine starts with the properties
of semiconductors and covers everything
you need to know about them and their
application. The volume was originally
written in French and was translated into
English in England. As a result, American

27




Bookshelf
(Continued from page 27)

readers may trip over an occasional word-
spelling problem. The diagrams are copi-
ous, many in two ‘‘colour.” Unfortunately,
the European symbols for companents are
used throughout, and decimal peints have
been replaced by the commas used in Eu-
rope. It may “tyre” you at first, but once
you get on to the system, the book will
prove its worth.

Published by Hayden Book Co., Inc., 850
Third Ave., New York, 22, N.Y. 480 pages.
Hard cover. $9.50.

"> J n e SR v

TRANSISTOR SPECIFICATIONS AND
SUBSTITUTION HANDBOOK

To the experimenter, the fact that there
appear to be literally hundreds of transis-
tors with very similar characteristics seems
never to have been satisfactorily explained.
This book doesn’t pretend to render even a
remote guess as to why this condition
exists, but does the next best thing—it pro-
vides a tabular listing of about 4700 tran-
sistors with detailed maximum operatling

values. The first 16 pages of the book dis-
cuss the correct ways to make substitutions
and the pitfalls to be avoided.

Pyblished by TechPress Publications, 4554
8. Kedzie Ave., Chicago 32, Il. Soft cover.
96 pages. $1.95.

Free Literature

Two new brochures on CB equipment may
now be had for the asking. The RAY-TEL
line of transceivers is described and illus-
trated in an 8-page pamphlet which also
covers antennas and accessories; it's avail-
able from Raytheon Co. 213 East Grand
Ave., South San Francisco, Calif. . . . And
in a 16-page catalog announced by Hy-Gain
Antenna Products Corp., N.E. Highway 6
at Stevens Creek, Lincoln, Nebr., are pic-
tures and complete descriptions—including
electrical and mechanical specifications—of
all Hy-Gain’s CB base station and mobile
antennas and accessories. Covering
many fields—from stereo/hi-fi to amateur
radio to test equipment—is a 32-page book-
let on Eico kits and factory-wired units.
The new Classic Series Kit Pack is featured
in this publication, which is chock full of
all kinds of equipment. Write to Eico Elec-
tronic Instrument Co., Inc., 131-01 39th
Ave., Flushing, N.Y,, for your copy. ~50—

FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ad-
ventures in creative electronics mail the coupon
below and get Conar’s new 1964 catalog of
quality do-it-yourself and assembled kits and
equipment. Read about items from TV set kits
to transistor radios . . . from VTVM’s to scopes
- . . from tube testers to tools. And every item

YOUR 196
COPY IS
WAITING

in the Conar catalog is backed by a no-nonsense,

no-loopholes money back guarantee! See for

yourself why Conar, a division of National Radio

Institute, is about the

fastest growing entry (C@N AR

in the quality kit and

equipment business.

IR MAIL THIS COUPON NOW I
CONAR EAsc B
3939 Wisconsin Ave., Washington 16, D.C.

Please send me your 1964 catalog.

Name

Address

City.
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0 HI-Fi

70:Watt Integrated

BEST BUYS IN STEREQ AND MON

b

‘Stereo/ Stereo FM Multiplex Tuner ST97 | Stereo Amplifiar ST70

mono Kit $99.95* Wired $149.95* Kit $99.95 Wired $149.95
4-track . ; . )
tapi

dec

3 motors ® = L4

$2400 -

Semikit 40-Watt Integratec

(transport assembled & tested) FM-AM Stereo Tuner ST96 Stereo_Amplifier ST40
$199.95; Wired $239.95 Kit $89.95* Wired $129.95* Kit $79.95 Wired $129.95

KITS

New
Classig
Rt Series :
New Classic Series 7 | X iti
36-Watt FM-Multiplex New Classic Serles 36 Wat&itstsgggsewlrlgae;10%91932
Stereo Receiver 2536 FM-Multiplex Stereo Tuner 2200 50W-2050 K. $92.50 W. $129.95
Kit $154.95* Wired $209.95* Kit $92.50°; Wired $119.95* 80W-2080 K, $112.5(; W. $159.95

Stereo 1964
Power
A line-up of the
bestbuysin stereo
hi-fi, taoe record-
ers, test equip-
ment, CB & ham

gear.You cansave

2.way system 6% woo er. HFS-10.
W. $29.95 ¢ 2-way system 8 woofer

FS8. W. $44.95 « Jway sy u
FM Tuner HF-90A K. $44.95"; W. $69.95° | woster ‘Hros 5. soorey, Sitem 1o )

Kit fied 12-watt Mono A HF.12A
! 0l mp. L
70W HF87A: 574.95 $114.95 53095 w. sss.gs; Incl. Metal Cover

100W HF89A: $99.50' $139.50

coiver 777, Kt $119. 40 - up to 50% by
W.$189.95. — Hand held building them
770 Series  § (TN o, Citizens Band i3 yourself, or buy
CB Trans. - Ti:lacrllscewer #740 n them factory-
g rechargeable ___; wired and still
$79.95; 2| Transmitters from $59.95 battery & charger. | have the best val-
Wired 90 watt CW transmitter 720 = Kit $54.95.

Wired $79.95. =h ues available.
- More than 230

Eico products

to choose from.

$109.95 Kit $89.95. Wired $129.95

Peak-To-Peak SEICO

VIVM =232
& Uni-Probe® DC—5 MC
f(ut'ssfzza 6 i Sscsos? T
J ; it $89. =2
; General - 8 i « ER 0 HE3 S TINRATY (AT v,
Wired $49.95 Purpose Wired $129.50
VIVM #222 3" Scope #430. General Purpose 5” Scope #427
Kit $27.95 Wired $42.95 Kit $65.95; Wired $99.95 Kit $69.95 Wired $.09.95

Dynamic V-0-M

Conductance ‘g 1000

7o ” : RF Signal ot

Transistor XU i igna Vo

Tester, < ittt Generator 4536

#667 Kit icupsibolll kit - INC.
7905, & 4 Uiitsoes Wirg WP T Trponic INSTRUVENT GO, 1
Wired Bl Wired $39.95 I B1CO ELE ve, Flushing N. Y-
$129.95. ' gé.sdgg.ohms wit 1310 39th Avenue, b
Tube Tester #628 2565. Kit $24.95; Send 1964 Catalog

Kit $44.95; Wired $59.95 Wired $29.95 I Ose
Extra Low - merea e
Ripple 6- & ponry v ‘ Name....ooconeeer
12V Battery. = Shes
gllg}:nator i

arger. y ress.

1064 TV-EM | Add
Kit $45.95; | Sweep & 5 1 e
Wired $54.95 Post injec- § Zone.. T
#1050. Kit $29.95; Wired $38.95. tion Marker ‘Deluxe Multi-Signal = § CItYy.... " tnet. F.
‘1060 for transisfor equip. Generator #369 Tracer #147-A Add 5% in

it-$39.95; Wired $£9.95 Kit $89.95; Wired $139.95 Kit $29.95; Wired 54-435\__,__,

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
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ESTORET

“Classic” radios? There were many, dll distinctive for
the rugged, beautiful craftsmanship that went into them

By THEODORE M. HANNAH

RECENT TV PROGRAM featured an old radio that, when

dusted off and turned on, mysteriously began to receive
programs of a bygone day 30 years in the past. While it is
highly unlikely that your treasured antique will bring in such
old-time favorites as the A & P Gypsies, Fibber McGee and
Molly, or Amos and Andy, it is likely to do a better job on to-
day’s programs than it did on those of its own day thanks to
the improved reccrding and transmitting equipment now in use.
And don’t be surprised if you find it out-performing some of
its modern counterparts—many of the radios of yesteryear dem-
onstrate standards of excellence that have rarely been equaled.
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RESTORETH
THY RELIC
RADIO

Why the sudden interest in finding
and restoring broadcast receivers made
30 or 40 years ago, the Atwater Kents,
Freshman Masterpieces, or Fada Flash-
O-Graphs? Psychologists would prob-
ably say that it is a symptom of a sub-
conscious desire to return to the simpler
days of the past, and this may be partly
true. Compared to the miniaturized,
modularized circuits of today, the huge
parts and wide-open spaces of the old
sets are inviting. Battery sets were
built breadboard-style with or without
wooden cabinets; they were beautifully
simple and almost completely trouble-
free. The a.c. sets were big, heavy, con-
servatively designed, and generally of
good quality. Because not every town
had a radio station, the sets had to be
built for DX, and even today, many of
the antiques are superb in this respect.

Dating Your Antique. The earliest com-
mercially-built tube sets were regenera-
tive models using from one to three

Although this set can’t be considered a classic,
it is a rare antique: a crystal receiver used by
the U.S. Army during WW |. The buzzer (at left)
was used as an r.f. generator for finding a sen-
sitive spot on the crystal so that th= cat whisk-
er would be adjusted for best signal reception.

triode tubes. The few tube types avail-
able in the early 1920’s included the
UV200 and UV201, WD11 and WD12,
and UV199. Introduced in 1923, the fa-
mous 01A quickly became the standard
tube for about the next five years. From
an original cost of $9, prices steadily
came down until the tube was selling for
$2.50 or less in 1929. During this period,
receivers were generally five- or six-tube
TRF models.

In the early 20’s, a receiver often sold
for $250 or more, including tubes, bat-
teries, and antenna. Even at these high
prices, 100,000 sets were sold in 1922.
Incidentally, radio kits are not as new
as you might think. As early as 1923-24,
‘“do-it-yourself” neutrodyne sets were
being sold in nicely packaged kits. Costs
ranged from $65 to $80.

The following milestones in the devel-
opment of broadcast receivers may help
you establish the vintage of your an-
tique radio:

1923-—Neutrodyne circuit introduced

1924 _First commercial superheterodyne
(by RCA)

1927 —First screen-grid tube (type 222);
a.c.-powered receivers; first a.c.
tubes (types 226 and 227); types
280 and 281 rectifier tubes

1928-—A c.-operated screen-grid tube
(type 224)

1930-1—TRF receivers almost complete-

The first one-tube battary receivers used the WD11,
a 1l-volt triode. This is RCA's Radiola which
came shortly after Westinghouse’s Aeriola receiver.

POPULAR ELECTRONICS



ly replaced by superhets; remote-
cutoff tube (type 35/51); power
pentode tube (type 247)
1931-2—Widespread introduction of low-
cost “midget’” sets
1935—First metal tubes

Antique Radio Hunting. Almost 15 mil-
lion receivers were produced between
1923 and 1929 —where are they now?
Most of them have, of course, been
scrapped, a few are still in use, and the
rest are waiting to be found by antique
radio collectors. Oddly enough, antique
shops are usually not the place to find
antique radios. Your best sources for
relic receivers are used furniture stores
and the thrift shops operated by Good-
will Industries, the Salvation Army, and
similar organizations. And, if you let
them know of your interest, you can
often get old sets from friends and
neighbors.

Next to the sets you get for nothing,
the best bargains are usually found in
thrift shops. Typically, radios, especial-
ly the older ones, are sold in “as is”
condition at prices as low as a dollar or
two. In most cases, you will not be able
to try the set by plugging it in, so all
you can do is look it over and judge its
probable condition, taking the price tag
into account.

Prices at used furniture shops will be
a bit higher—say $10 or $12—but a little

Popular Grebe Synchrophase of the early 20's used
a two-step r.f. ampiifier, detector, and two-step
audio amplifier. Protruding from the polished panel
are the three tuning dials with vernier dials below.
Tubes were UV200's and UV20l's powered by a
filament storage battery, and dry cell B batteries.
All wirlng was done with spaghetti-covered bus bar.
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An early regenerative radio, a “blooper.”’
Due to the large amount of r.f. they radi-
ated, they could be heard in other receivers.,

It you were under the impression that
radio kits ar2 a modern innovation,
herz's proof to the contrary. The 1924
Freshman Masterpiece kit above, a
five-tube TRF model, was the pride
and joy of the electronics hobbyist of
that era. All three dials had to be ad-
justed to tun2 in a broadcast station.
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bargaining can usually be employed. Not
beiag carnwar with tae different antique
radics, the owners of these shops often
base their prices on the size and condi-
tion of the cabinet. For this reason, you
may find a small “classic” priced well
below a larger run-of-the-mill model.
What sets can be considered “classics”
1s, to some extent, a matter of opinion,
but among the most sought-after relics
are the Grebe receivers and the early
RCA Radiolas (the three-tube Model

A six-tube battery set of about 1926, one of the
first with single-dial tuning. It came with a desk
the author paid $5 for at a used furniture store.

Build this power supply
to power your battery-

operated antique. The
voltage divider shown
with the schematic is
for the typical set using
five 01A’s requiring two
plate voltages; the alter-
nate divider supplies

IV, for example, which cost $275 in
1923). Another collector’s item is the
Atwater Kent Model 10; this receiver is
displayed in the Smithsonian Institute.

From a later era, the Scott receivers
are often put in the classic category.
Gleaming in chrome-plated splendor, a
Scott receiver is truly a beautiful thing.
A typical classic in this line is the 20-
tube ‘“Phantom Deluxe” of about 1940.
You will occasionally see Scott receivers
advertised-—at fairly high prices-—in

“Midget”” sets were very popular in 1931. This one,
an early superhet in the familiar Gothic design pur-
chased for $1.50, is the Atwater Kent Model 84.

+90V

the three B voltages
needed for some sets.

1z

PARTS LIST AC
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C1, C2—20-pf., 250-voit electrolytic
capacitor
D1—300-ma., 400-P1V silicon rectifier
Fl1—1-amp, 250-volt 3AG fuse
L1—8.5-h., 50-ma. choke (Allied Ra-
dio 62G136 or equivalent)
R1—22-0hm, 1-watt resistor
R2—1500-0hm, 10-watt resistor
R3—33,000-0hm, Yi-watt resistor
R4—47,000-0km, YVi-watt resistor
R5—470-0km, Yi-watt resistor

4700 5:';2

R6—3000-0hm, 10-watt resistor *—D+10v
R7-—8200-0hm, Y4-watt resistor R?
R8—4700-0km, Y;-watt resistor 8.2k
S1—S.p.s.t. toggle switch r
T1—Power transformer; primary, 117 *""—@*?’V

volts a.c.; secondaries, 125 volts a.c. ZRe

@ 50 ma., 6.3 volts @ 2 amps 247w

(Allied Radio 61G411)
Misc—Dial lamp, chassis, terminel
strips, line cord, solder, etc.

®

POPULAR ELECTRONICS



newspaper classified ads. Also of this
era is the Silver-Marshall, considered to
be an advanced set for its time.

Other receivers representative of ra-
dio’s early days are the Bosch, Bruns-
wick, Crosley (a pioneer in inexpensive
sets), Day-Fan, Edison, Emerson, Freed-
Eisemann, Colin B. Kennedy, Majestic,
Paragon, Philco, Stewart-Warner, and
Zenith.

Repairing Battery Sets. Common trou-
bles in battery-operated antiques include
open circuits in coils and transformers,
and open or erratically operating vol-
ume control rheostats. Breaks in coils
and transformers are often caused by

By 1930, receivers were greatly improved, thanks,
in large part, to new tubes. This is the Atwater
Kent Model 55C, a.c. TRF using screen-grid tubes.

corrosion at the terminals—the cure is
to clean and resolder the connection. If,
however, the break is deep in the wind-
ing—and this is fairly common in audio
transformers—the only practical solu-
tion is to replace it. A suitable substi-
tute is a small interstage transformer
such as Allied Radio’s 62G062.

While rheostats can sometimes be re-
paired, it is usually better to replace
them. Typical resistances are 5-40 ohms;
wire-wound rheostats in this range are
available from the larger electronics
suppliers.

There are several ways of powering
battery sets. Using all batteries over a
period of time gets to be quite expensive.
For a set using five-volt tubes (01A's,
71A’s, 112’s, etc.), a relatively inexpen-
sive solution is to use a simple silicon
rectifier supply for the plate voltages
and a six-volt car battery for the fila-
ment supply. The battery can be kept
charged with an inexpensive battery
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In 1932, this expensive nine-tube set, the Fada
Model 97-RA, was considered a de luxe radio. And
it's still an excellent set, capabie of good DX.

The year 1933 saw the RCA Model 310, the latest in
radio-phono combinations. By now, the basic discov-
eries had been made; future sets elaborated on them.

charger. If your set has WD11/WD12
or 199 tubes, you can use dry cells for
the filaments.

Another way to provide filament pow-
er—and in the long run probably the
most economical way—is to use a bat-
tery eliminator. Several are available,
both ready-to-use and in kit form. Be

(Continued on page 102)
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BREAKTHROUGHS

DIGITAL LIGHT DEFLECTOR (above), which makes
feasible the use of light for transmitting informa-
tion in data processing, by IBM. Device uses laser
light to project letters, numbers, or other images
at high speed to exact locations. Deflection is
accomplished by passing light through pairs of crys-
tals which, under electronic control, deflect beam.

SUPERCONDUCTING MAGNET which develops a
field roughly 200,000 times the average magnetic
field strength of the earth, or 100,000 gauss, by
Westinghouse. Wound with 20 miles of thread-thick,
special high-strength superconducting wire, magnet
is the first of this order that can be recycled, releas-
ing and dissipating the energy stored in its coil with-
out tearing itself apart. Operated in liquid helium to
keep it in the superconducting state, it can be
powered by a car battery which is disconnected
after the super-currents are set in motion. Non-
superconducting magnets of this strength require
1,000,000 watts of electric power and thousands of
gallons of cooling water or oil.

HIGH-SPEED FIBER-OPTIC PRINTER, operating at
the rate of 10,000 words per second, by General
Dynamics Electronics. Heart of the device is a
“Charactron” cathode-ray tube employing a beam-
shaping matrix with 64 separate apertures, each in
the shape of a different character. Fiber-optic
*'pipes” imbedded in the face of the tube transfer the
character images onto a sheet of sensitized paper.

TRIODE LASER, which can be modulated by varying
the voltage on a grid in a manner similar to an
ordinary vacuum tube triode, by Bell Telephone
Labs. The laser is excited by a beam of electrons of
nearly identical energies emitted from a hot oxide
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Brief news flashes on
important developmenis
in the field of electronics

cathode, and controlled by a grid; these two elements
and the anode are in the form of 8-inch ribbons
parallel to each other within the tube. The excitation
efficiency of the laser is a hundredfold better per
electron than that of an ordinary discharge laser,
and the laser light beam can be switched or ampli-
tude-modulated by simply varying the grid voltage.

THERMIONIC CONVERTER, a heat to electricity con-
verter with no moving parts, by GE. The new device,
which is eyed for space use, has an output of 30
watts per square centimeter at 20 per cent efficiency,
a 50 per cent increase in power density over pre-
vious devices. Electrons are ‘*'boiled out” of a
rhenium emitter, collected by nickel collector.

“ANTENNA"" AIRLINER, a method of making the
new 1500-mph Anglo-French ““Concorde’’ supersonic
airliner act as its owr antenna, by ITT. The system
involves making a *‘notch” in the metal skin of the
plane. The “notch” system connects with the plane
body, making the wings, tail, and 180-foot fuselage
act as an antenna covering the whole high-frequency
band with a broad radiation pattern. The new tech-
nique eliminates externat wire antennas, which would
be impractical for an aircraft such as the “Con-
corde” traveling at Mach 2 speeds.

PHONE-LINE TV by General Telephone & Electronics,
a system by which handwriting can be transmitted
onto a remote TV screen via ordinary telephone cir-
cuits to illustrate lectures. Possible uses include
classroom sessions transmitted across the country
at a fraction of the cost of closed-circuit TV.

“HOT ELECTRON'' ENGINE by RCA (below) could
be used to propel spacecraft to the planets at speeds
of 100,000 mph or more. The engine ejects elec-
trons and ions at a rate of six miles per second to
generate sufficient thrust to accelerate an in-space
vehicle. It is said to overcome the problem of deteri-
oration of special electrodes used in other types of
engines, since it accelerates directly only the elec-
trons of its mercury ‘‘fuel’” by trapping them in
crossed electrical and magnetic fields.

e
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OINED during World War II, “push
the panic button” has since become

a colorful and descriptive addition to our
everyday language. The phrase is used
to describe any hastily conceived and
ill-advised eommand or management re-
action to an emergency situation that
sends all hands racing helter-skelter in
a flurry of frantic and ineffectual activ-
ity. In response to the popular appeal
of the idea, dummy panic buttons can be
found strategically located in the offices
of many enlightened business executives.
This article describes the construction
of an electronic panic alarm that will
electrify the deadest office. When acti-
vated, the device sounds off with a pierc-
ing blast of acoustical energy that com-
bines the most desirable tonal character-

BUI

ALARM

By ROY E. PAFENBERG, W4WKM

Guaranteed to start o
a panic every time
an adventurous
soul pushes

that button



The author mounted his alarm in a sloping
front cabinet, but there is no reason why
other design housings won’t work as well.

As mentioned above, the
layout can be modified to
suit the individual re.
quirements of the builder.
If you want to follow the
author’'s model, this pho-
tograph will spot some
of the more important
components for you. Be
sure that none of the cir-
cuitry contacts the metal
chassis. See text for
parts value changes to
alter output tone.

istics of a fire engine siren, a submarine
diving alarm, and a hound with its tail
caught in the screen door.

The panic alarm is activated by a de-
ceptively labeled PUSH TO TEST switch.
A special latching relay circuit is pro-
vided to keep the alarm sounding until
the a.c. line cord is disconnected, The
panic-stricken confusion that continues
until someone finally unplugs the power
cord adds greatly to the effectiveness
(?) of the device.

A simple, easily wired circuit is used
in the panic alarm, As shown in the pho-
tographs, the circuitry is housed in a
small sloping-panel aluminum cabinet
(Bud AC-1613). The front panel con-
tains a speaker cutout with a red painted
grille and a large matching, attention-
getting red lamp. The PUSH TO TEST
switch is mounted on the top of the
cabinet.
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Perforated board is held to the bottom of the
box with four bolts. The 25.watt lamp has no
socket; the connections are soldered in place.

R5 C4 VI

Theory. The heart of the circuit is a
rather unusual dual neon lamp relaxa-
tion oscillator. Because of the relatively
long time constant of capacitor C1 and
resistor R2, the circuit of lamp I1 oscil-
lates at a subaudible rate. This results
in a varying d.c. voltage at the junction
of resistors R1 and R2.

The time constant of capacitor C2 and
resistor R3 is such that the circuit of
lamp 12 oscillates at an audible rate.
Since the voltage for this circuit is ob-
tained at the junction of R1 and R2, the
output frequency of this oscillator is
swept at a rate determined by the fre-
quency of the I1 oscillator. Time con-
stants of both circuits have been chosen
to produce a very distinctive swept-tone
siren effect. Output of the I2 oscillator
is coupled to a conventional audio output
stage through capacitor 8.

A 25-watt, 117-volt red-frosted lamp

POPULAR ELECTRONICS




SPKR

Dual neon lamp relaxation 0s-

cillator gives rising and faii-
ing siren effect. Amplified
by V1, a 50C5, it is LOUD.

117VAC
3
4.7 3

4 7 20,.«.’1"

Vi

- PARTS

|

| C1—0.5-uf., 400-volt capucitor

| C2, C3—0.001-uf., 600-volt capacitor

I C4—25-uf., 25-volt electrolytic capacitor
C5—20-20 uf., 150-voli electrolytic capacitor

| Di1—Siticon diode, 750-ma., 400-volt PIV (La-

| fayette SP-241 or cquivalent)

l 11, 12—NE-2 neon bulb
13—25-watt, 117-volt light bulb, red frosting

|  K1—S.p.d.t. relay, 6-volt, 335-0hm coil (Potter

| & Brumfield RS5D or cquivalent)

| R1, R2, R3—1-megohm, Va-wall resistor

| R4—470,000-0hm, Yi-walt resistor

)

(I138) is used in the power supply section
of the circuit. This lamp, connected in
series with the 50C5 tube heater, serves
the dual function of indicator light and
series-dropping resistor to reduce the
line voltage to the 50 volts required by
the tube heater.

The B+ power supply uses diode DI
in a conventional half-wave rectifier cir-
cuit. The winding and the normally open
contacts of relay K1 are connected in
series with the B+ output. The normal-
ly open contacts of the PUSH TO TEST
switch are connected in parallel with
the relay contacts, When this switch is
closed, the charging current of capacitor
C5b causes the relay to operate, and the
current drawn by the 50C5 tube holds
the relay closed until power is removed
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R5—150-0hm, I-watt resistor |

R6—22-0hm, Vs-wakt resistor |

S1—S8.p.s.t. push-button switch, normally open,
momentary contact (Switcheraft FF-1001 or |
equivalent) |

T1—Audio output transformer, 2000-okm plate |
winding to 3.2-0hm woice coil winding |

V1—50C5 tube

Misc.—4” spcaker (3.2-0hm voice coil), cabinet |
(Bud Radio AC-1613 used by author), lamp |
cord, mounting hardware, perforated circuit l
board, solder, wire, cfc. |

by disconnecting the a.c. line power cord.

Construction. Although the circuit is
noncritical and parts placement can be
varied, the method of construction shown
in the photographs is convenient. If a
different method is used, two precau-
tions must be observed. Since the cir-
cuitry is connected directly to the power
line, care must be used to insure that no
portion of the circuit makes connection
to the metal cabinet. Secondly, in the
relay specified for use as K1, the mov-
able contact is connected directly to the
frame of the relay. Therefore, any meth-
od of construction used must provide
an insulated mounting for this compo-
nent.

The speaker is mounted on the panel

(Continued on page 108)
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WHILE ORIGINALLY designed to
provide automatic cutoff for a com-
mercial dehumidifier, the “Multi-Trol”
has proved so versatile that it has been
adapted to a variety of other applica-
tions. Electrical appliances that draw
up to 800 watts can be turned on or off
by a signal as small as 50 microwatts.
Cadmium sulphide photocells, therm-
istors, humidity sensors, or even a car-
bon microphone can be used to trigger
the unit as they respond to variations in
light, heat, humidity or sound. When at-
tached to a pair of metal probes in the
ground, the Multi-Trol will serve as a
soil moisture indicator and can be used
to turn on electrically operated valves
for automatic watering.

Circuit Design. The circuit was de-
signed to provide maximum sensitivity
and power handling with a minimum of
parts. This is accomplished by using a
very high-gain transistor (Q1) as a
grounded emitter current amplifier to
drive a sensitive relay K1 which in turn
operates power relay K2.

The 2N1379 transistor used had a
measured d.c. current gain of 220 with a
base input of 100 ma. A linear 100,000-
ohm potentiometer, R3, in series with
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By RYDER WILSON

the base, sensor and supply voltage, con-
trols the sensitivity by limiting the base
current. Resistor B3 may be changed to
1 megohm when the resistance across
the input terminals is less than 50,000
ohms to give a little better control. Ex-
amples of such inputs would be low re-
sistance photocells or humidity sensors.

A small silicon diode, D2, protects the
transistor from transients developed
across the coil of relay K1. Pilot lamp
I1 provides a visual indication that the
power relay K2 has operated, and this
lamp may be replaced by a bell, buzzer,
or any other warning device the builder
desires.

Operating power is obtained from a

POPULAR ELECTRONICS



Use it to control almost any device

‘with nearly any signal

NO:

T M

Ql
2N1379

K2

an
4

J3
N7 VAC
ouTt

You should have no prob-
lems in constructing the
Multi-Trol as layout is
not at all critical. The ;
“NC" and “NO’" designa- ,yac
tions at relays K1 and

K2 refer to ‘‘normally
closed’” and ‘‘normally
open’’ terminal points.

mmemssmssessesssasassses=== PARTS

1 C1—100-gf., 15-volt electrolytic capacitor
1 C2—50-uf., 15-volt electrolytic capacitor
I D1-—IN536 silicon diode

b D2—IN2069 silicon diode

: 11—117-volt, 3-watt pilot lamp
1 J1, J2—Nylon insulated pin jack
1 J3—A.c. connector, female, recessed chassis
1 mounting

1 K1—S.ps.t., 550-ohm, 9.5-ma.
: 11F-550-G/SIL)

4

relay (Sigma

small filament transformer, 71. The
transformer output is rectified by diode
D1 and filtered by capacitors C1 and C2.
This gives approximately 8.5 volts at the
collector of Q1.

An appliance plugged into the Multi-
Trol can be made normally off instead of
on, by reversing the two connections to
the normally open and normally closed
contacts of relay K2.

Construction. The author’s unit is built
into a 4”7 x 5”7 x 6” utility box, but with
some ingenuity the parts could be fitted
into a smaller enclosure. Parts place-
ment is not at all critical. The dehumid-
ifier probe consists of a pair of No. 10
copper wires mounted in a Bakelite ter-
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K2—S.p.d.t., 115-volt relay (Potter & Brum-
field MR5A)

Q1—2N1379 transistor

R1—4.7-0hm, 1-watt resistor

R2—4700-0hm, 1-watt resistor

R3—100,000-0km linear potentiometer

R4—100,000-0hm, Vs-watt resistor

T1—Filament transformer; primary, 117 wvolts;
secondary 6.3 volts @ 1 ampere

1—4”x5”x6” aluminum Minibox

minal block. This is then encased in a
small plastic box and sprayed with plas-
tic to make it waterproof. The two leads
from the probe are terminated in pin
plugs to conveniently fit jacks JI and J2.

When the probes are in one inch of
water, the resistance across them is ap-
proximately 25,000 ochms. Neither the
spacing nor the length of the probes is
critical; they may be adjusted to suit
the builder’s convenience.

Using the Multi-Trol. Plug your de-
humidifier into outlet J38 and place the
probe on top of the water bucket so that
the two copper wires will be in approxi-
mately one inch of water, at the level
where the dehumidifier is to be cut off,
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HOW IT WORKS

The appliance to be controlled is plugged into
a.c. connector J3 which supplies its line voltage
through the normally closed contacts of relay K2.
Placing a resistance of about 50,000 ohms, such
as a photocell, thermistor, or other resistive sen-
sor, at the input causes a small current to flow in
the base circuit of transistor Q1. This current is
amplified in the collector circuit which actuates
sensitive relay KI. This in turn supplies the
power to relay K2. When relay K2 operates, the
a.c. voltage is removed from the load, and applied
to indicator lamp /1.

Start with 10”-long probes, and cut them
to the desired length. Plug the Multi-
Trol into the nearest wall outlet, and it
is ready to go to work for you.

Other Applications. An inexpensive cad-
mium sulphide photocell (for example,

Loudspeaker

ANY RECEIVER can easily be convert-
ed to a loudspeaker code practice
oscillator, By feeding a portion of the
output signal to the grid of the first au-
dio stage, a squeal is set up that is heard
in the loudspeaker.

Simply hook a pair of capacitors from
.0001 to .01 pf. at the points designated
“x” in the schematic diagram. Mount a
three-circuit (stereo) phone jack on the
radio set and solder the open ends of the
capacitors to the A and B lugs of the
phone jack. Do NOT connect to the
ground lug of the jack,

Attach a matching plug to your key,
connecting as shown, and plug the key
into the jack to practice code. The vol-
ume control on the radio will also serve
as a volume control for code practice.
And you can still use the radio as an
ordinary receiver if you remove the key
plug from the jack.

Lafayette Radio’s Stock No. MS 855)
can be used to convert the Multi-Trol to
a controller for house lamps; photoflood
lamps, or other electrical appliances.
Connect the photocell to input terminals
J1 and J2 and adjust the sensitivity con-
trol as required.

As an electronic thermostat, the cir-
cuit is just as sensitive and as easy to
use as in the photocell application. Se-
lect a thermistor with a resistance of
about 100,000 ochms (such as the Lafay-
ette 51CA1), plug it into J1-J2, and set
the sensitivity control to trigger the cir-
cujt at the selected temperature.

There are many other possible appli-
cations for the Multi-Trol. The average
builder will enjoy discovering them for

himself, —30-

Code Practice

L0001
70 .0lpt,

EXISTING 3RI
VOLUME
CONTROL

(ST
AupDIO

L

= = i

=
—
-

s
= 8+

This modified radio code practice os-
cillator has plenty of pep, and is more
than sufficient to sound off for a class
full of budding hams.
—Frank A. Parker

Customize Your Pilot Lamps

O GIVE your equipment that “ulti-

mate touch,” add pilot lamps that can
be read. Cut small discs from ceiluloid or
plastic, and letter them with such leg-
ends as “ON,” “OFF,” or anything else
that is appropriate. Letter the discs with
decals, press-on letters, or with India
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ink. Most materials will take the ink if
you lightly sand them first. In many
cases, just one letter or number P
for power, “A” for amplifier, etc.) will
be sufficient. The completed assembly
looks like any pilot lamp—until you turn
it on. —Tim Callan
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By WILLIAM HUTCHISON

Where to start.
with what equipment,

and how

F YOU HAVE a goad working knowl-

edge of electronics, but have passed
up the thrill of radio -ontrol of models,
you've missed a lot of fun. Long gone
are tke days wken models were hand-
made, either time-coasuming to con-
struct or overly expensive, and difficult
to control while in the air.

Present-day model airplanes have R/C
refinements that make it possible for
you to take off, raise the landing gear,
changs speed in flight, lower the gear
and land. What's more, you can steer
the plane on the ground, and apply radio-
controlled wheel brakes at any time. Ra-
dio control is a vast, almost untapped
field for the radio exrerimenter.
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In the early days, radio control experi-
mentation required a ham license, and
you had to pass the 13-wpm code test as
well as the theory test to get your plane
into the air., The models in those days
were big, lumbering affairs, for there
were no transistors and no NiCad bat-
teries. The plane had to lift all this
weight into the sky, and the engines
were true internal combustion types, re-
plete with spark coil, battery and all the
accessories required by a gasoline en-
gine. The later-day glo-plug engines are
weight-savers in themselves.

A few years ago, one was most apt to
see planes with rudder control only be-
cause of the weight problems. If the
plane got into the air at all, there was
no question but that it would eventually
come down. The rudder assured you
that you would have some say about
where it would come down, not how.

Errors were a commonplace. A foul-
up in design or construction could mean
that you watched helplessly, futilely
pressing away at the contro! button
while your precious plane flew out of
range and, ultimately, out of sight.

About the same time that the Citizens
Band came into being, transistors and
flea-weight batteries hove into view. The
popular glo-plug engine provided further
weight reduction; this engine requires
no battery power once it gets started,
maintaining its own action the way sec-
ondary emission will keep a magnetron
cathode going after the voltage has been
removed from the heater!

The result of this revolutionary, evo-
lutionary change was smaller payloads
for the planes, smaller and sturdier
planes, and with no amateur radio tests
to pass, more hobbyists creating a better
dollar market for the manufacturers.
They, in turn, produced smaller, sturdier,
cheaper . . . Well, you get the picture.

The Laws. The FCC Rules and Regula-
tions apply to all radio transmitters and
they apply to R/C as well. If you elect
to use Citizens Band frequencies, you
need no license at all to operate an R/C
model, provided that you stay under the
100-milliwatt level. If you exeeed 100
milliwatts, you need a station license,
and must stay under the five-watt maxi-
mum. Unfortunately, while you can ex-
periment to your heart's content with
receivers and controls, you may not con-
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struct your own transmitter for a Citi-
zens Band setup unless you get type
approval from the FCC—which isn’t so
easy. If you have a ham license, the
story is quite different. You can go R/C
on six meters and build your own equip-
ment; and while you certainly will never
need it, you can put a gallon into the
final!

The truth of the power matter is that
it is overrated. Most modelers want to
watch their planes fly, and therefore
keep ’em pretty close in and well within
range of the transmitters.

Basic Training. As a first step toward
getting you off to a flying start let's
take a look at the fundamentals of R/C.
The beginnings of Citizens Band R/C
saw single-frequency transmitters that
were pulsed by pressing a thumb switch.,
A device called an escapement was used.
This is similar to a relay in that an arm
is actuated when a pulse is received.
This arm releases a ratchet mechanism,
and the mechanism allows a wheel, fit-
ted with arms, to rotate one stop.

In the beginning, these escapements
were used to control rudders only, and
you had to press once for left rudder,
twice for right rudder, and three times
for neutral. Of course, if you were on
left rudder, you only pressed once for
right. Adding more arms added more
controls, and you could also get up or
down elevator, but you had to cycle
through the rudder controls to get there!
Confusion reigned supreme.

Add to this the fact that all the trans-
mitters were on the same frequency, and
you can realize why only one plane was
allowed in the air at any given time. If
there were two, the stronger transmitter
would, of course, control both planes.
The only exception to this one-at-a-time
rule was where a flyer with a ham li-
cense showed up, and could fly on the
six-meter band. Other hams, coincident-
ally operating on ten meters near a
model flying field, could cause mass nose-
dives by overloading Citizens Band units.

The entire operation was simplified by
the addition of tone modulation. The
FCC broke the band into six channels
from 26.965 mc. to 27.255 me. More
sharply tuned receivers permitted mul-
tiple operation, and the tone modulation
did away with the ‘“flyer's thumb.”
Banks of frequency-sensitive reed relays

POPULAR ELECTRONICS



* - P

—

v . 1 a .
CONNECTING SHAFT 5‘

TO RUDDER

RUBBER

BAND The F-249 transmitter

available from Lafay-
ette Electronics is
the single-channel
type. Each press of
the button sends out
another signal pulse to
move the escapement.

Simplified dia-
gram of an escape-

ment. Each pulse from a
transmitter moves the cam.

were used to activate different escape-
ments, and multiple control could be
achieved with relative simplicity.

There is some confusion with regard
to the term “channel.” A receiver using
reed relay selection with facilities for
ten reeds is called a ten-channel re-
ceiver, but it operates on only one fre-
quency channel.

The tone receiver reeds are factory-
set for the frequency they will use, and
usually fall between 400 and 1000 cycles.
The transmitter tone modulators are ad-
justed to match the reed frequencies.
Many transmitters for tone modulation
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Mutti-channel transmitter has
many control functions. This
is the Kraft unit made by Ace.

46

I————MANUFACTURERS OF R

[

Lo 10
/ACTUATORS

Block diagrams of typical transmitter (left above) and receiver.

Transmitters and Receivers

Ace Radio Control
Box 301
Higginsville, Mo.

Citizen-Ship Radio Corp.
820 East 64 St.
Indianapolis, Ind.

Eck-Babcock Models
Newport Beach, Calif.

Orbit Electronics
11612 Anabel
Garden Grove, Calif.

Actuators

Ace Radio Control
Box 301
Higginsville, Mo.

Bonner Specialties
2900 Tilden Ave.
Los Angeles, Calif.

Model

Ace Radio Control
Box 301
Higginsville, Mo.

Consolidated Models
Route 130
Cranbury, N. J.

deBolt Model Engineering Co.

3833 Harlem Rd.
Baffalo, N. Y.

Carl Goldberg Models
9849 S. Claremont
Chicago, Ill.

Paul K. Guillow Inc.
Wakefield, Mass.

Ideal Models
20 West 19 St.
New York, N.Y.

deBolt Model Engineering Co.

3833 Harlem Rd.
Buffalo, N. Y.

Eck-Babcock Models
Newport Beach, Calif.

Kits
Jetco Models

883 Lexington Ave.
Brooklyn, N. Y.

Monogram Models
8601 Waukegan Rd.
Morton Grove, lIl.

Octura Models
P. O. Box 536
Park Ridge, .

Polk's Hobbies
314 Fifth Ave.
New York, N.Y.

Scientific Models Inc.
113 Monroe St.
Newark, N. J.

Sterling Models
Belfield Ave. & Wister St.
Philadelphia, Pa.

/C EQUIPMENT ————I
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TUNED REEDS

Tuned reeds of tone system activate proper relay if
tone is received. Relay closes, operates controls.

are equipped with joy-stick controls to
more closely simulate real life flying
conditions.

These “multi-channel” rigs are meant
for the experienced flyer. As a trained
electronics experimenter, you would have
little or no trouble with the electronics.
Ten channels in the hands of a novice
pilot, however, is like handing a monkey
a machine gun. At the beginning, you
should restrict yourself to what the
modelers call ‘“single channel,” which
covers one audio channel, or straight
on-off carrier wave signals, both of which
are considered single channel.

Actuators. Considering the radio to be
merely a remote-control switch, we must
give the switch something to act on, and
the device so used is called an ‘“‘actu-
ator.” There are two types in use today,
the “servo” and the ‘“‘escapement.”

Escapements are of two types, called
simple or compound. The escapement is
not a source of power, but rather, a de-
vice that permits power to escape at a
controlled rate. The power itself usual-
ly comes from a rubber band system that
is wound tightly before a flight.

The servo, on the other hand, is an
electrically operated device that can
move the heaviest of controls smoothly.
It consists of a motor, a gear train, and
a selector mechanism to internally con-
trol the servo functions.

While the actuator is controlled by
the receiver, which is controlled by the
transmitter, it is the function of the
actuator to control the model's control-
ling surfaces, such as rudder, elevator,
etc. This is done through a system of
linkages called push-rods and bell-cranks,
which are in turn connected to the mov-
ing hinged surface of the model.
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————-R/C TERMINOLOGY -———— [

Here are some of the terms that modelers
use in connection with radio control:

single-channel
modulated R/C transmitter and matching
receiver installation.

Carrier-only or single-tone-

muiti-channel An installation that employs

tuned reeds to supply several control func.
tions. The basic carrier frequency remains
the same, but different tones make possible
a number of control ‘“channels.”

escapement A clockwork-like device which

transfers power, step by step, to control
surfaces (such as the rudder) of a model
airplane or boat.

servo A device that contains and delivers

[
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| power to move a control or controls. |
| push-rod A shaft that connects a servo or |
| other actuator with the part of the model |
| which is being controlled. |
| linkage All parts such as push-rod, levers, |
! |
I I
| |
| |
| |
| |
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! |
! |
I |
| |
| |
| |
| |
| |
l I
l |
I |

cams, etc., that connect the actuator to the
part being controlled.

rudder only When single-channel equipment
is used and only the rudder of the model is
movable.

proportional An advanced type of control sys-
tem where the rudder (and sometimes the
elevator) can move as much (or as little)
as the operator wishes.

full-house A multi-channel rig where ali con-
trols work to allow the model to fly a com-
plete flight pattern.

galloping ghost Another name for propor-

tional control.

Master these terms and you'll get along with
other modelers well enough to learn the re-
mainder of their lingo.

e e e e e —————

Models. Don’t make the mistake of
starting with a model that is too small.
Try to stick to an airplane with a four-
foot wingspan in the beginning, and
make sure that your engine will provide
the right amount of power for the model.
Follow the kit manufacturer’s recom-
mendations.

You may prefer to start with a model
boat. As model boats are not given to
power-diving to a concrete runway from
1000 feet when a control fails, you can
safely invest your time and money in a
better model. Did somebody say ‘“What
if it sinks?” An easy way to prevent
this is to cement some Ping-pong balls
under the deck.!

(Continued on page 109)
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Special anchor line, made largely of buoyant nylon,
holds MAMOS secure in up to 18,000 feet of water.

Final adjustments are made to MAMOS' rack-
mounted data processor, timers, transmitters.

ANCHORED FAR OUT in the storm-
tossed ocean is a tiny craft that
would make the Ancient Mariner shake
his head with amazement, Measuring 20
feet from stem to stern and having a
beam of 12 feet, this brightly painted
little vessel is topped with two whirling
windmills, a flashing light, a weather
vane, an anemometer, a mast, and eight
tightly covered hatches, The mast sup-
ports no sails, however, and no crew
members are seen to emerge from the
hatches. The mast is a transmitting an-
tenna, and the space below decks is de-
voted entirely to electronic equipment,

MAMOS, as the vessel is known (for
Marine Automatic Meteorological Observ-
ing Station), is actually a highly sophis-
ticated weather station constructed and
equipped by Cardion Electronics, Inc.,
division of General Signal Corp., for the
U.S. Weather Bureau. Designed to op-
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MAMOS:

Weather Station
In a “Rowboat’”

erate completely unattended for a year,
MAMOS transmits every six hours com-
plete data on air and water temperature,
barometric pressure, wind speed and di-
rection, and integrated wind force. A
special storm sensor, in operation at all
times, activates MAMOS to broadcast
hourly weather reports when wind veloc-
ity reaches 22 knots. '
Power for the vessel is furnished by
eight banks of storage batteries charged

by three wind-driven generators. Data
collected by five sensors is fed to a
processor, which converts it to digital
form using optical scanning methods.
When the time for a transmission ar-
rives, two radio transmitters, operating
at 3362 kc. and 9947.5 ke, with peak
powers of 5 kw., go into action,

Each message lasts about five seconds,
and is repeated five times to insure ac-
curate reception by shore stations over
a thousand miles away. Transmission
mode is keyed c.w. at a 100-wpm tele-
typewriter rate. MAMOS also sends the
day of the week, the time, its call letters,
latitude, longitude, and visibility along
with the weather.

POPULAR ELECTRONICS
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An Adjustable Speech Filter

Cut out noise and increase intelligibility with this

all-purpose amateur, CB, hi-fi, and recording filter

By DANIEL MEYER

OULD YOU LIKE to have a speech

filter to use with your CB receiver
that could be adjusted to give the best
reception for various signals and noise
conditions? A filter that can also be
used with your transmitter to get more
modulation in the 300 to 3000 cycle
range where it will do the most good?
A versatile unit which can also be used
with your hi-fi system to clear up the
noise on old recordings or weak FM sig-
nals? If so, here is a simple three-
transistor circuit that will do these jobs
and more.

Two feedback-type filters are used to
produce the high and low frequency at-
tenuation. The circuit has zero unity
gain and may therefore be used at any
point in a system that has a signal level
of one volt or less. In addition, the
amount of high or low frequency filter-
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ing may be adjusted and either filter
may be switched out of the circuit to
give a flat response.

How It Works. Transistor @1 is an
emitter follower which gives the filter a
high input impedance and also provides
a low impedance driving source for tran-
sistor Q2. Capacitor C2 and resistor R3
form a feedback loop around transistor
@1 that reduces the loading effect of the
bias resistors R1 and R2 on the input of
the filter.

Transistor @2, with its associated re-
sistors and capacitors, acts as a variable,
high-pass, active filter. Potentiometer R5
varies the cutoff frequency of the filter
from approximately 100 to 400 cycles.
In the “out” position of RS, switch S1
closes and shorts out the filter.

Transistor @38, with its associated
components, is a variable, low-pass, ac-
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# L Pl
R6 Q2 R8 RIO

Refer to the schematic diagram
on the facing page to locate
the components in photo above.

Potentiometers, switches and
jacks are wired before the
board is installed in cabinet.

tive filter. Potentiometer RII is used
to vary the cutoff frequency of the filter
from approximately 3000 to 6000 cycles.
In the ‘“out” position of R11, the nor-
mally closed pole of switch S2 opens and
breaks the signal connection to R11,
while the normally open pole of the
switch closes and shunts the signal
around the filter.

The input impedance of the filter is
about 50,000 ohms and the output im-
pedance on the order of 1000 chms. The
circuit draws 6 ma. at 12 volts d.c. or
3 ma. at 6 volts d.c.

Constructing the Filter. The filter is
built on a printed-circuit board to sim-
plify construction and make for com-
pactness. Install the parts on the board
in the positions indicated, and solder to
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TO BATTERY

the etched copper pattern on the reverse
side of the board. Use rosin core solder
throughout, and use an iron rated at
less than 50 watts. Solder the connec-
tions as quickly as possible to avoid
prolonged heating of the laminate.

Next, drill the holes for the connectors
and the controls. Mark the hole posi-
tions with a punch, then use a %¢” drill
to make pilot holes. Now drill out the
connector holes to %4” and the control
mounting holes to %”. Place a block of
wood under the metal during the drilling
operation.

Cut the shafts of potentiometers R5
and RI11 to a length of 3¢” from the
mounting bushing. Mount RS, R11, JI
and J2 on the case. Use lock washers
between the controls and the case to
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prevent slipping while using the unit.

Now wire the controls (low-frequency
filter RS, high-frequency filter R11, and
jacks J1 and J2). Follow the schematic

diagram and photographs. The wires
from these controls are connected to the
coded points on the board corresponding
to similar points on the schematic. Fas-
ten the board to the brackets, and mount
the entire assembly in the case.

Testing. Before applying voltage to
the filter, check carefully for shorts or
incorrect connections. Now connect the
points marked plus and minus to a 6-to-
12 volt battery or power supply. Note
that the positive lead is grounded and
common to both the input and the out-
put.

Do not attempt to connect the filter
in an automotive electrical system if the
car has a negative ground. If the filter
has to be used with a mobile system,
strap a 6-volt dry cell to the rear of the
filter box for a power supply. This will
also help keep ignition noise out of the
filter and eliminate any possibility of
short-circuiting the electrical system.
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The input and output connections may
be made to the filter at any point in the
circuit having a signal level of less than
one volt. The best place to connect into
a receiver would be at the volume con-
trol. Simply disconnect the wire from
the center terminal (wiper) of the vol-
ume control and connect the input of the
filter to this terminal. The wire is then
connected to the filter output.

On a transmitter, the filter can be
used with a crystal microphone, but vol-
ume will be reduced due to the loading
effect of the 50,000-ohm input imped-
ance of the filter on the high-impedance
crystal. In a hi-fi system, the filter can
be installed between the preamplifier
and the power amplifier units.

Using the Filter. Turn the control knobs
to the position that will clear up the
maximum amount of noise without af-
fecting the intelligibility of the speech
or distorting the music any more than
necessary. For communications work,
especially under noisy conditions, you
will find that the narrower bandpass set-
tings are the most desirable. If condi-

51



tions on the band improve, you may
want to set the filter for a wider re-
sponse, but let the noise on the band
dictate this. Should noise conditions
clear up completely, or if you want an
absolutely flat response, you can easily
switch the filter completely out of the
circuit by rotating the controls fully
counterclockwise until the switches en-
gage. The response will now be an es-
sentially flat = 1 db from 10 to 50,000
cycles. The filter itself has less than one
per cent total harmonic distortion in its
bandpass for any given setting of the
controls.

The device can also be used for many
special effects in tape recording, where
it functions almost in an opposite man-
ner to a reverberation unit or echo
chamber. You can usually connect the
filter into the tape recorder’s recording
preamplifier right at the record level
controls. (Naturally, for stereo effects
you will require two filters.) With the
filter in the circuit, and the controls ro-
tated clockwise, you will notice a marked

0 0000000000

ARC-5 TUBE
SUBSTITUTES

A 6-volt heater supply is easier to
come by than a 12-volt supply, and
6-volt tubes are usually available.
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decrease of high and low frequencies.
Since all the high-fidelity manufacturers
are trying to open up the frequency re-
sponse, you may well wonder how such
a filter can be considered beneficial.
Speech recorded through the filter will
easily simulate telephone conversations,
or communications radio reception. Oth-
er applications are certain to suggest
themselves upon experimentation.

In a mobile installation, you will find
this filter an ideal adjunct to your elec-
tronic equipment, be it broadcast, Citi-
zens Band or amateur radio. Static noise
is largely a high frequency function, and
as you can sharply attenuate high fre-
quencies with this filter, you can reduce
static.

If you follow the diagrams, photo-
graphs and instructions, you will have
no trouble putting the filter together and
getting it to work properly. After you
have used it for a while to silence static,
or break through local noise with your
transmitter, you’ll probably find it in-
dispensable. 30—

1000000005 ORI

6-volt tubes for 12-volt types in an

RC-5 Command receiver than to worry
up a power supply with a 12-volt capa-
bility. You can phase the 6- and 5-volt
windings of the transformer and come
up with a usable 11 volts, but it may be
less difficult to use 6 volts, and replace-
ment 6-volt tubes are more readily

IT IS OFTEN simpler to substitute
A

available. Here is a list of the ARC-5
tubes and their 6-volt counterparts:

128SK7 6SK7

12K8 6K8

12SR7 6SR7

128Q7 6SQ7

12SK7 6SF7

12A6 6V6 (metal type)

In most ARC-5’s, you can substitute
a 6SQ7 for a 12SR7 as well as the 6SR7
—in case you have trouble locating the
latter. For more information, see “Con-
verting Your First Command Receiver”
in POPULAR ELECTRONICS, June, 1963.
The tube substitutes listed are directly
interchangeable, after rewiring the origi-
nal circuit for parallel filaments.

—E. H, Marriner, W6BLZ
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PERPETUAL

@NSISTOR

POWER PACKAGE

Power your transistorized electronic equipment with

this well-filtered, regulated semiconductor supply

By LYMAN E. GREENLEE

FOR THE EXPERIMENTER who
builds and operates transistor devices
that pull a fairly heavy operating cur-
rent, say in the 200 to 250 ma. range,
the cost of a few sets of batteries every
season can mount up. Yet batteries have
advantages that are hard to beat. They
don’t cause hum, they’re dependable, and
the mercury and manganese (alkaline)
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types will give a relatively constant volt-
age under load until the end of their
useful life.

For portable use, batteries are about
the only practical power supply; but why
continue to buy them for use in the
workshop when you can easily build an
a.c.-operated substitute with the same
virtues? After the battery replacement
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Circuit of the regulated -
power supply is simple ~18VDC
but effective. The clir- b2 (UNREGUL ATED)
cuit breaker provides
protection from failure.
+ ¢
(REGULATED)
5 —-9VDC
U
]
o (COMMON)
+0V
. 2 4 * *—0
PARTS LIST

Cl1, C2—500-pf., 25-volt electrolytic capacitor

CBl—1I-amp. circuit breaker (Allied Radio Stock
No. 33B980 or equivalent)

D1, D2, D3, D4—1N2482 silicon diode

D5-—1N960B zener diode, 9.1 volts, 400 ma.

D6—1N2974B zener diode, 10 wolts, 10 watts

11—6-volt pilot lamp (Drake Type 121 or equiy-
alent )

Q1—2N376-A transistor

+ TR
-

Qa4 LINE VOLTAGE

9.2 D [ 1ISVAC

2 ~

9.0

Se.s 1o

86 H =
8 .l .
0 100 200 300

LOAO CURRENT MA
Load current change vs. output voltage

described here has served you long
enough to save back its initial cost, you
pay practically nothing, for the drain
on the power line is so trivial that the
light bill will never notice it.

The “Perpetual Power Package” is a
power supply operating from the utility
a.c. power line, hut it differs from the
usual ones in an important respect: it's
regulated. This adds a bit to the cost
of the unit, but reduces hum to negligible
proportions, insures steady voltage under
big changes of load within its range, and
guarantees it will last a long, long time.

As a bonus, regulation also offers pro-
tection from line voltage surges that can
cause trouble when an unregulated sup-
ply is used to power transistor devices.
In fact, this unit is practically fail-safe,
since any ordinary part failure cannot
cause damage to the transistors in the
device being supplied, such as the elec-
tronic amplifiers of a transistorized tape

54

R1-—120-0hm, Y4-watt resistor

R2-—2700-0hm, V4-watt resistor

R3—220-0hm, Y4-watt resistor

S1—S.p.s.t. toggle switck

T1—12.6-volt, 1-amp. filament transformer

1-—3" x4” £ 5” Minibox (Bud CU-2105-A or
equivalent)

Misc.—Line cord, transistor socket, output ter-
minal strip, wiring terminal strips, etc.

9.2
LEL
(&)
9.0 =
589
258 L——1"] 175 MA LOAD
= [T11]
90 100 1o 120 130
VOLTS AC

Line voltage change vs. output voltage.

recorder, an audio amplifier or a radio.

About the Circuit. The portion of the
circuit preceding the regulator is con-
ventional except far the use of a circuit
breaker in the secandary. This device is
included to provide protection in case
a diode, a filter capacitor, or regulating
transistor Q1 fails. Filter capacitor C'1
provides a considerable degree of
smoothing of the rectified output from
the diode bridge circuit, insuring reason-
able freedom from hum for the —18-volt
unregulated output.

Resistors R2 and R3 and zener diode
D5 establish the bzse bias for transistor
@1, which is the series regulating ele-
ment for the regulated —9-volt output.
Capacitor C2 provides additional smooth-
ing, and also acts as a low-impedance
path to ground for a.c. signals in circuits
powered by the supply.

Zener diode D6 is normally nonconduct-
ing, due to its 10-volt zener rating, but
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it acts as a “safety valve” in case a fail-
ure in the regulating circuit allows the
voltage at the emitter of Q1 to rise to
—10 volts for any reason. If this hap-
pens, D6 goes into zener action and
prevents the output from rising above
—10 volts, thereby protecting the tran-
sistors and other parts in the load cir-
cuit from damage. Even a failure of D6
will probably only cause circuit breaker
CB1 to open, since zener diodes almost
always fail by breaking down to a short
circuit rather than by becoming open-cir-
cuited. The author became convinced of
the value of this feature when a failure
in an earlier power supply cooked all the
transistors in an expensive tape record-
er’s recording and playback amplifiers!
The regulating action results from
the fact that an increase in current
drawn by the load that causes the volt-
age at the emitter of @1 to fall tends
to cause the base-to-emitter current
to increase. This causes the internal re-
sistance of @1 to drop, thereby holding
the output voltage relatively constant
despite the increase in current drawn
by the load. The left-hand graph on
page 54 shows the relatively small
change of output voltage as the load
current is varied from 0 to 300 ma.
The value of R3 was chosen to limit
the dissipation through diode D5 to 368
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Di-D4

Parts are placed for mechanical convenience, since there are no critical circuits.

milliwatts when the unregulated output
is at —18 volts. Since zener diodes have
a nominal tolerance of =5 per cent, the
actual output voltage will differ some-
what with individual diodes. The value
of R2 may be changed to any value
between 1200 ohms minimum to as much
as 3600 ohms, if it is desired to adjust
the output voltage to exactly 9 volts
under full load. Reducing the value of
R2 will increase the output voltage, and
vice versa.

Changes of the a.c. line voltage from
90 to 130 volts also have a relatively
small effect on the output voltage, as the
right-hand graph on page 54 shows.

Construction. Building the unit is
very simple, since there are no r.f. cir-
cuits, and hence no troubles from stray
coupling or feedback. If the general
layout shown on this page is followed,
all parts will fit easily into the Minibox
with room to spare. Transistor @I and
zener diode D6 use the box as a heat
sink, but must be electrically insulated
from it with mica washers. After drill-
ing the necessary holes for these parts,
carefully de-burr the edges so no sharp
corners will penetrate the mica and cause
a short. Take the usual precaution of
using a heat sink when soldering any of
the semiconductor leads. A little sili-

(Continued on page 111)
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Tuning Up on
the New 460-Mc.
Police Frequencies

Those “mizzuble” police departments! You go out and huy a 30-50 mc.
FM police and fire receiver so you can listen to their calls, and
what do they go and do? They change frequencies—to 460 mc.! Well,
you can still hear them. Just modify this UHF TV converter . . .

By KEN GREENBERG

‘VHILE MANY police departments and
other services still utilize the 30-50
me. frequencies, many more are making
the switch to 450-460 mc. The police
aren’t the only ones you’ll find up there
either. There are stations in the Business
Radio Service, fire departments, taxis,
and also a Class A Citizens Band allo-
cation between 460 and 461 mc

A simple way to make these higher
frequencies attainable is to modify one
of the commercial UHF-TV converters,
such as the Blonder-Tongue BTC-99
shown here. This unit costs about $20,
and after a couple of circuit changes
does a more than adequate job of receiv-
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ing 450-460 mc. signals with excellent
frequency stability. These signals are
FM, however, so the converter output
must be fed to a suitable receiver. A
communications receiver with an NBFM
adapter can be used, if it is equipped for
20-30 mec. operation, but it would be bet-
ter to use a 30-50 me. FM receiver, such
as the Lafayette HE-51, the Monitoradio
MR-33, M-40, PR-35 or DR-200, the
Hallicrafters CRX-1, or the Realistic
RP-30/50.

Circuit Changes. The Blonder-Tongue
BTC-99 is tunable from 470 to 890 me.,
and the if. output is between 77 and 86
me. (chamnels 5 or 6). The modification
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OSCILLATOR

COMPARTMENT SWITCH

o ﬂ’f’xr_‘;-

With converter removed from cabinet, up-end chas-
sis, flip oscillator compartment cover to see C15.

is simply a matter of extending the low
end to about 450 mc. and altering the i.f.
to a frequency that can be picked up by
a suitable receiver.

Before you start digging into the con-
verter, be sure there are 450-460 mc. sta-
tions in your area. A list of some of the
police departments using this band is
included here, and you can consult the
registries available from Communication
Engineering, P.O. Box 629, Mineola, N.Y.

Remove the converter chassis from
the cabinet by pulling off the knobs, and
removing the two self-tapping screws
from the back of the chassis. Slide the
chassis out of the cabinet, and turn it
over. Remove the oscillator tube com-
partment cover by sliding it toward the
front of the chassis.

Top view of chassis with tuning compartment cover
removed. Three double sets of rings are the coils.

]
POLICE STATIONS ON 450-460 MC. 1

There are many stations using this par- :
t_icular range of frequencies.. We have i
listed below some of the police depart-

ment stations that employ them. Other |
stations are in the process of converting 1
to these higher frequencies, and new 1|
ones are appearing almost daily. Tuning }
across the range is the best way to find i
out what’s on. You'll hear everything from i
business communications to police and

emergency calls—and have lots of fun. :
LOCATION STATION FREQUENCY i
Mobile, Ala. KIA559 458.10 I
Coconino, Ariz. KPI88 458.05 i
Phoenix, Ariz. KPD46 458.15 :
Alameda, Calif. KMKA401 453.72 i
Beverly Hills, Calif. KMJ240 453.65 i
Burbank, Calif. KMZ32 458.90 5
Long Beach, Calif. KMA651 458.45 3
Los Angeles, Calif. KMF926 453.35 f
Pomona, Calif. KMF375 451.257}
Sacramento, Calif. KF6904 458.90 §
Jefferson, Colo. KAU96 453.05 |
Miami, Fla. K1J692 453.55 |
Palm Beach, Fla. KJA51 458.85 |
Atianta, Ga. KIX73 453.35 1
Honolulu, Hawaii KUT95 453.05 1§
Hauuta, Hawaii KUT97 453.35 1
Blackfoot, dahc KBV25 453.45 1
Washington, Idaho KENS5 458.75 I
Chicago, Il KE7229 453.25 I
Humboldt, lowa KSJ745 453.25 1
Jefferson Co., Ky. KET40 453.05 :
Penobscott, Me. KCH32 458.25 1
Baltimore, Md. KG2322 458.20 I
Boston, Mass. KCF751 453.35 i
Warren, Mich. KQB275 458.15 1
Bloomington, Minn. KDH44 458.15 )
Dakota, Minn. KAV96 458.65 |
Minneapolis, Minn. KAV72 453.15 |
St. Louis, Mo. KAS98 453.25 |
Clark Co., Nevada KPE64 458.05 |
Albany, N.Y. KEJ92 458.05 1
Selden, N.Y. KEH67 453.25 1
Ithaca, N.Y. KEN35 458.60 1
Cincinnati, Ohio KEQ80 45350 1
Harrisburg, Pa. KGL87 458.35 1
Philadelphia, Pa. KD6365 453.15 1
Memphis, Tenn. KDJo1 453.90 1
Tacoma, Wash. KOA801 458.55 :
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une Schematic diagram of converter shows required circuit changes.
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680K
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Added components are indicated by asterisks. Clip wire at X's.
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A twisted wire “gimmick” capacitor
(C15) is connected to the tuner in the
oscillator compartment. Clip these wires
%" from the points at which they are
soldered to the tuner. Do not disturb any
other wiring in this compartment.

To lower the i.f. output to 20-30 me.,
wind a 22-turn coil close-wound on a
%a” drill as a form. Use No. 24 enameled
wire, and tin the leads—which should be
no more than '%4” long. Solder the coil
to the remaining '4” ends of the twisted
wires. If you have a 30-50 mec. receiver,
wind a 35-turn coil and install it in the
same fashion. Now replace the compart-
ment shield cover.

Extending the frequency coverage
down to 450 mc. requires the addition of
a single capacitor. Near the rear of
switch 81 is a coil with a three-color
winding. Counting the leads inward from
the open end of the chassis, solder a
120-pf. ceramic disc capacitor from leads
1 to 3, as shown on the schematic dia-
gram above. On the top of the chassis,
locate the two brass hexagonal slotted
screws and screw them down to the
chassis, but do not tighten them. Back
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each screw off exactly 5% turns, being
careful not to loosen the mounting nuts.

Checking Operation. Using 300-ohm
foam-filled twin-lead, connect your an-
tenna to the UHF ANT terminals on the
converter. A short length of twin-lead
now connects the TV set terminals to the
receiver antenna terminals. Depending
on the receiver used, tune it to between
20 and 30 mc. or 30 and 40 mec. for re-
ception in the 450-460 mc. range.

To adjust the converter tuning for
more sensitivity, touch up the setting of
the brass screws while a station is tuned
in. Now replace the converter chassis in
the cabinet, and replace the self-tapping
screws and knobs. While it may be nec-
essary to touch up the converter tuning
dial slightly to bring the converter into
the desired tuning range of the receiver,
the dial of the converter will not be
adjusted once set, all tuning being done
at the receiver.

Antenna Problems. Antennas for this
unit are not too easily available. Un-
fortunately, you are somewhat limited
by the 300-ohm input impedance to the

(Continued on page 107)
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Don’t get tangled in
endless cords. A
simple way out of
this photo problem is

tobunilda ...

ODAY, SMALL PORTABLE electron-

ic flash units, called ‘‘strobes,” are
available for less than $15. They are
widely used, reliable, and in the long run
less expensive than the expendable flash
bulbs they replace. Photographers em-
ploy strobes in multiple flash techniques
for special lighting effects with their
costly professional equipment. The ama-
teur can achieve similar results with
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IMPLE
LAVE
TROBE
YNC

By NEAL SHEFFIELD, Jr.
W4ZPZ

inexpensive strobes and the ‘Slave
Strobe Sync” adapter. The hazard of
excessive shutter current and the nui-
sance of long cords draped about the
room will be eliminated.

The strobe slave adapter will solve
these problems because it is activated by
light. It reacts instantly to trigger a
flash simultaneously with its master.
The adapter is self-contained, portable,
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and connected only to the sync terminals
of the strobe. It provides good sensitiv-
ity under varying ambient light condi-
tions. In a medium-sized room it can re-
spond to bounced light from more than
20 feet away.

The Strobe. The construction of the
slave adapter does not require any in-
ternal alteration of the strobe itself, so
DON'T dig into it. You won’t be able to
see much, and the large capacitor can
store enough energy to burn the end off
a screwdriver. Even after the strobe has
fired, about 50 to 100 volts charge can
remain on that capacitor for days.

To satisfy any experimental curiosity,
a typical strobe diagram is shown on the
next page. Units of different models
and manufacture may vary somewhat.

The necessary high voltage (300 volts
to 450 volts) can be supplied directly
by high-voltage batteries, by house cur-
rent in conjunction with a transformer
or voltage doubler, or by transistorized
converters. Here, a voltage doubler cir-
cuit provides a 300-volt charge to the
1000-.f. storage capacitor. Note that the

60

fully charged storage capacitor is con-
nected at all times to strobe tube V2.
This high pressure xenon gas-filled tube
normally has an infinitely high resis-
tance. No current flows until a triggering
pulse of several thousand volts initiates

ionization of the xenon gas. Capacitor
C3 tHen discharges through V2, and a
bright flash is emitted.

Resistors R} and R5 are current limit-
ing resistors which allow C4 to charge.
When C} is shunted through the primary
of T2, a high voltage pulse is generated
in the secondary winding. This pulse is
sufficient to initiate the flash.

The Adapter Circuit. The heart of the
adapter circuit is the 1C21 gas-filled tri-
ode (V1). It is a cold cathode (no fila-
ment) glow-discharge control tube which
is normally used as a relay control tube
or voltage regulator. In this application
it might be called a light-sensitive pho-
toelectric control tube. The cold cathode
feature is important, in that no filament
supply is necessary.

When the voltage on the anode, cath-
ode, and grid reach the critical or

POPULAR ELECTRONICS



All it takes is a triggering flash to
set the slave strobe off. Adjust
potentiometer R2 for best sensitivity.

breakdown point, the gas ionizes and
conducts. With the 1C21 operating as a
diode (grid connected to cathode), the
breakdown voltage is about 180 volts.
Here, the 1C21 is operated just below
this breakdown point. When a burst of
light energy reaches the tube, the gas
ionizes, and the conduction path is estab-
lished.

Capacitor C1 is a bypass for any a.c.
that might accumulate and cause false
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======ADAPTER PARTS LIST======1

C1—0.25-uf., 200-volt capacitor

R1—4.7-megohm, Ys-watt carbon resistor

R2—10-megohm linear taper potentiometer

V1—RCA 1C21 tube (Allied Electronics Stock
No. E1-1C21, $4.15)

1—Octal tube socket (Amphenol 7858)

1—DMounting box {Vector B10M)

1—Strain relief bushing (H. Ii. Smith #939)

Misc.—Knob, spaghetti tubing, solder, wire, hard-
ware, sync cable (available at most photo
dealers)

or erratic firing. It also improves the
reliability of the trigger circuit. Resis-
tors RI and R2 complete a voltage di-
vider across the strobe socket. Re-
sistor R2 is the sensitivity control and is
used to set the operating voltage pre-
cisely.

Construction. The author used a Vec-
tor B10M as the enclosure; however, al-
most any small box or i.f. shield can will
suffice. The original octal plug is re-
placed with an Amphenol 78S8 octal
socket. On the other end, the miniature
shield base and its two rivets are re-
moved. The remaining Vector parts are

(Continued on page 110)
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© COUNTRIES O
> _VERIFIED @

* AW

1 Each applicant must be a registered WPE Short-
Wave Monitor, and must enter his call letters on
the application form.

2 Each applicant must submit a list of stations
for which he has received verifications, one for
each country heard. The list should contain 25,
50, 75, 100, or 150 countries, depending on which
DX award is being applied for. And the following
information must be furnished in tabular form for
each verification:

(a) Country heard

(b) Cali-sign or name of station heard

(c) Frequency

(d) Date station was heard

(e) Date of verification
All the above information should be copied from
the station’s verification. Do not list any verifica.
tion you cannot supply for authentication on demand.

3 an pertinent verifications, whether QSL cards
or letters, should be carefully packaged and stored
by the applicant until such time as instructions are
received to send in some or all of them for checking
purposes. Instructions on how and to whom to send
the verifications will be given at that time. Failure
to comply with these instructions will disqualify
the application.

DX AWARDS

Last month we announced the beginning of the
new States Verified contest (page 86, April issue,
in case you missed it). This month we are pre-
senting once again for your convenience the cou-
pon and rules for the Countries Verified contest.
You may be able to claim more countries than you
think you can—turn to Short-Wave Report on
page 93 and find out.

q 4 fee of 50 cents (in U.S. coin) must accom-
pany the applicant's list of verifications to cover
the costs of printing, handling, and mailing. This
fee will be returned in the event that an applicant
is found to be ineligible for any of the awards.
Applicants outside of the United States may send
60 cents (U.S.) in coins of their own country if they
so desire. However, please do not send any Inter-
national Reply Coupons (IRC's) when applying for
a DX Award.

5 Apply for the highest DX award for which you
are eligible. If, at a later date, you become eligible
for a higher award, then apply for that award, fol-
lowing these rules and regulations exactly as before.

6 Mail your verification list, fee, and the appli-
cation form to: Hank Bennett, Short-Wave Editor,
POPULAR ELECTRONICS DX AWARDS, P. 0. Box
254, Haddonfield, N. J. 08033. iInclude in the en-
velope only those items which are directly related
to your entry for the award. Do not include an
application for a Short-Wave Monitor Certificate
(you are not eligible for any of the awards until you
have a Short-Wave Monitor Certificate in your pos-
session). If you want to ask other questions or sup-
ply news items, reports, etc., use another envelope.

POPULAR ELECTRONICS’ DX AWARD APPLICATION FORM

(please print)

WPE Call Letters Name

Address City

State Zip Code

25 [ ]

(check one)

50 [ ]

75 []

100 [ ] 150 [ ]

O ! have enclosed a list of the required number of countries, and | hereby certify that | hold a
verification from at least one short-wave broadcasting station in each of the countries listed

[ I have enclosed 50 cents to help cover the costs of processing and mailing my DX Award

Signature
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i 1
i 1
i 1
i 1
i i
i 1
i 1
i 1
I Please enter my application for the following POPULAR ELECTRONICS’ DX AWARD: i
i 1
i 1
i 1
1 1
1 1
1 1
1 1
1 1
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Mount the tube sockets on
a piece of perforated board
to facilitate installation in
the power supply. Drill
mounting holes in chassis.

AVE YOU EVER built an experi-

mental circuit and wished that you
had an electronically regulated power
supply? The cost of such units is usu-
ally fairly high, but an assortment of
VR tubes and the device described here
will probably solve most of your prob-
lems. If you already have the tubes,
the additional parts required will cost
less than a dollar. While you will not
have a continuously variable supply, you
should be able to select a suitable voltage
for your application from among the
eight choices offered you between 75
and 300 volts.

Building the Regulator. The regulator
consists of two voltage regulator tubes
(V1 and V2) connected in series. Start
by cutting the two holes for the 7-pin
gsockets and mount them using three nuts
and bolts. Note that a single nut and
bolt is used to mount both sockets at
their junction. A 10,000-ohm, 10-watt
resistor is used as the dropping resis-
tor (R1), and this is mounted with cup
washers and a 2%” bolt and nut. Small
flea-clip connectors are used as feed-
throughs to bring lead wires from one
gide of the phenolic chassis board to the
other.

To permanently mount the unit in
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POWER
SUPPLY
REGULATION

Variable regulated power? All it
takes are several VR tubes, one

resistor, and your present supply

+350VDC
conNECT #OOR MORE
mo.METER Rl

OR SHORT

—QHIGH
VOLTAGE

Use simple chart below 1o
determine regulated volit-
age you require, then insert v2
the correct voltage regula-
tor tubes in the sockets.

LOW
VOLTAGE

i V2 |HIGH V|LOW V
0A2 OA2 300 150
0A2 082 258 108
082 on2 258 150
oB2 oB2 216 108

oc2 oa2 225 150
oB2 ace 183 75
ocz2 ase 183 108
oc2 aca 150 75
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your power supply, place a 2” bolt at
each of the four corners of the board
and drill four matching holes in the pow-
er supply chassis where clear space is
afforded. Place nuts on the bolts, both
above and below the chassis, to permit
leveling and locking the phenolic board
rigidly in place.

Using the Regulator. Referring to the
tube chart on the previous page, choose
the operating voltages you desire, and
plug the indicated tubes into the sockets.
You will notice that a tap is provided
between the two tubes, and this gives
you a choice of either a low or a high
voltage to select from with every tube
combination.

Applying at least 350 volts d.c. from
the power supply, connect a milliammeter
to the terminals shown in the diagram.

Two terminals are installed so that you
can either connect the meter to adjust
the regulator or short-circuit the termi-
nals for normal operation. Now adjust
the slider on the resistor until the meter
reads 30 ma. with no load applied to
the regulator.

When a load is placed on the regulator,
some of the 30 ma. will be diverted from
the VR tubes to the load. If the load
should draw more than the 30 ma., the
VR tubes will go out and no regulation
will be taking place. As long as both
VR tubes are lit and the load doesn’t
exceed the 30-ma. limit, you will find
that you have as adequate regulation as
most experiments will require, and for
very -little cash outlay, not to mention
ease of assembly.

—Alex F. Burr, K3NKX

— — —— — —— — — S— —
Armed Forces Day
Communications Tests

POWER FOR PEACE” is the theme
of this year's Armed Forces Day
communications tests to be held May 16.
The annual event is designed to give
amateurs an opportunity to work mili-
tary stations in cross-band operation,
and to qualify for a certificate by per-
fectly copying c.w. or radioteletype
(RTTY) transmissions of special mes-
sages from the Secretary of Defense.

QSL cards can be sent only to those
licensed amateurs who work a designated
military station, but anyone who has the
equipment and ability may copy the Sec-
retary of Defense messages and receive
a certificate. The c.w. transmissions will
be at a speed of 25 wpm.

The receiving tests will begin with a
ten-minute CQ, followed by instructions
and the test message. Code transmis-
sions will be made at 0300 GMT by
WAR/NSS/AIR, Washington, D.C., on
3347, 3385, 4015, 5200, 6970, 6992.5,
7301, 7680, 13,995, and 14,405 ke¢. In
San Francisco, A6USA and NPG will
transmit on 6997.5 and on 4005, 730¢1.5,
and 13,920 respectively. AG6AA, Hamil-
ton AFB, Calif., will transmit on 7832.5
ke. RTTY transmissions will begin at
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0335 GMT for radioteletype hobbyists.
To qualify for a certificate, send “as
received” transcriptions to Armed Forces
Day Contest, Room 5B960, the Pentagon,
Washington, D.C. On the same sheet in-
clude the time, frequency, and call-sign
of the station copied, as well as your
name, call-sign (if any), and address.
Two-way contacts with amateur sta-
tions will be made from 1400 to 0245
GMT by WAR, NSS, and AIR. NPG will
be on the air from 1800 to 0800 GMT.
WAR will transmit using c.w. on 4001.5,
6992.5, and 7325 kc.; on 4020 using AM;
and on 14,405 using upper SSB. Op-
erators will tune the adjacent amateur
band (80, 40 or 20 meters) for calls.
NSS will operate c.w. on 3365, 4015,
6970, and 7301 kc.; AM on 4040 kc., and
SSB on 14,385. RTTY contacts will be
made using 4012.5, 7380, and 14,480 ke.
AIR will use c.w, on 3397.5, 6997.5,
13,995, and 20,994 kec., lower SSB on
7305, upper SSB on 14,397, and RTTY
on 7332 ke. In the West, NPG will use
c.w. on 3357, 4005, 6835, 7301.5, and
13,920 ke.; AM on 4045, SSB on 13,975.5,
and RTTY on 4001.5, 7375, and 13,547
ke. 30~



Many electronics experts agree that the usefulness and versatility of

the diode will—within another three years—exceed that of the transistor
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"THE
FABULOUS
DIODES

By LOUIS E. GARNER, Jr.

Since the transistor is only a little over a decade old,
many hobbyists—and especially newcomers to electron-
ics—feel that all semiconductor devices are quite young.
The truth of the matter, however, is that the semicon-
ductor diode is one of the oldest of radio-electronic com-
ponents, predating even the venerable electron tube as a
widely used device.

A majority of the early radio receivers employed a
crude type of point-contact diode as their detector—es-
sentially, a small piece of galena (a crystalline lead sul-
phide mineral) to which contact was made with a fine
wire dubbed a “‘cat’s-whisker.” Unreliable, of varying sen-




sitivity, and time-consuming to adjust, this early semi-
conductor device was widely used, and often cursed. It
was, in fact, the search for a superior detector that led
to the development of the electron tube.

While the semiconductor diode was eclipsed for a while
by the electron tube and, to some extent, fell into disuse
and was forgotten, the success of the transistor has brought
the device back into its own—but not as the unreliable,
finicky, open-air, and ugly galena crystal. Instead, the
modern diode comes in thousands of types and styles
and is indeed a fabulous creation. Like the phoenix, it
has been reborn, but with more vigor, reliability, and ver-
satility. In addition to its ability to detect radio frequen-
cies, the modern diode—in some of its forms—has acquired
the additional capabilities of amplification and oscillation.

By definition, a diode is a two-electrode device. How-
ever, many modern diodes have three and even four ter-
minal connections. While these multi-electrode devices
are still diodes as far as their basic operating character-
istics are concerned, the addition of extra electrodes per-
mits the devices to perform some new and, as we shall see
later, rather interesting feats of electronic wizardry.

How Diodes Work

METE Eé

wuncTioN

66

iodes are essentially a junction of p- and n-type semi-
D conductor materials. The diode derives most of its
capabilities from its nonlinear, unidirectional electrical
characteristics, i.e., its ability to conduct freely in one di-
rection while acting as a high resistance or open circuit
in the opposite direction.

The p-type material has a surplus of more or less even-
ly distributed positive-charged “holes.”” The n-type ma-
terial has a surplus of evenly distributed, negative-charged
free electrons. Suppose that a battery or other d.c. voltage
source were connected in series with the meter and diode,
so that a positive voltage would be applied to the p-type

‘material and a negative voltage to the n-type. Under

these conditions, the positive holes would be repelled by
the positive voltage and would migrate towards the junc-
tion. At the same time, the free electrons in the n-material
would be repelled and accumulate near the junction.
Thus, a surplus of positive and negative current carriers
would accumulate at the junction, with a certain percent-
age ‘“spilling over” into the opposite materials. Holes
would migrate into the n-type material, where they would
be absorbed and become neutralized by the surplus free
electrons. At the same time, electrons would enter the
p-type material, neutralizing holes there. New holes and
electrons would be created by the applied d.c. potential
and these, in turn, would migrate towards the junction.
The result, then, would be a heavy flow of current, as in-
dicated on the meter. The diode, under such conditions, is

POPULAR ELECTRONICS



said to be biased in its forward (or conducting) direction. ANODE,
Let’s consider the opposite situation now. With the bat- § &
&

® 66
tery voltage reversed, the positive holes accumulate at METER S0
the negative terminal, while the free electrons gather at o P e
the positive terminal. The junction region is depleted of l_ 2 g
current carriers and, therefore, there can be no “carry- pns

» . . ang =5/
over” through the junction. Under these conditions, current _':-_ e o
flow is very low and the diode acts as a high resistance. It © ©
is biased in its reverse (or nonconducting) direction. eNe
Going a step further, let’s see what happens when the §§ 98
supply voltage is increased with the diode reverse-biased.
L JcarHoos,

At this point, we must remember that while there are a
majority of holes in the p-type material there are also
a few free electrons present (these are called, appropri-
ately, minority current carriers). By the same token, there
are a few positive-charged holes in the n-type material.

As the electrical pressure (voltage) is increased, these
minority carriers start to accumulate in the junction area.
Eventually, a certain amount of ‘“carry-over” can take
place, and the diode switches rapidly from a nonconduct-
ing to a conducting condition. In a way, we can say that
the junction has “broken down.” The diode current in-
creases very suddenly and, unless there is something to
limit current flow (such as a resistor in series with the
battery), the diode will be destroyed. The voltage at which
this reverse breakdown occurs is called the zener voltage.

How They Are Made

iodes are manufactured using essentially the same tech-
D niques that are employed in producing transistors.
Thus, we have point-contact, alloyed-junction, grown-junc-
tion, mesa, planar, and epitaxial types. (See, also “Tran-
sistors—Types and Techniques,”” POPULAR ELECTRONICS,
November, 1962, page 65.) The same types of semiconduc-
tor materials are used, including n- and p-doped germani-
um and silicon. In addition, some diodes are manufac-
tured of intermetallic and metallic compounds, including AL L OYE O-ANCTTEN
copper oxide and sulphides, cadmium sulphide, gallium ar-
senide, and various selenium compounds.

Physically, small diodes can be mounted in plastic,
glass, metal or ceramic cases, while larger types can be
assembled on flat plates, on cooling fins, or in electron
tube-shaped envelopes. Externally, some may appear to
be resistors or capacitors, others look like tiny buttons G~ SN CT7N

CATS WS ER

P-AREA

COVTACT ANEE,

OXIOE F/Lr

AES 4 ALANAR ELI7AX AL
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stmilar to a mercury cell battery, while still others seem
to be transistors, for they are assembled in similar cases.

o SEDRZIES 23 Aside from basic electrical specifications and materials

of construction, there are many, many types of diodes.

'3 - Some are designed for operation in their zener region . . .

others are light-sensitive . . . still others have a variable

Iz o capacitance characteristic. While most are single-junction

devices, there are multilayer, multijunction types. Special

) RA LLEL schematic symbols are used to identify these different types.

Where greater voltage or current handling capability is

needed than is available in a single diode, several units

@ @ @ can be connected in series or in parallel. The series con-

o p 3 23 nection is used where higher voltages must be handled,

PV ~ y while the parallel connection is used to increase current
£/ R2 <3

carrying ability. A straightforward series or parallel con-
SHUNT P£O7EC'770/V nection can be employed where the individual diodes have
virtually identical characteristics. If the diodes’ character-
istics are not identical, however, the voltage (or current)
distribution may be such that one or more of the diodes

o a2 q . . .
are destroyed. To avoid this, shunt or series resistors can
2/ 22 RS be.employed to equalize volltages (or currents?. Shfmt
resistors are used when the diodes are connected in series,
SERIES PROTECTION series resistors when the diodes are wired in parallel.

General-Purpose Diodes

anufactured of germanium, silicon or selenium, and de-

M signed for a broad range of circuit applications, gen-

eral-purpose diodes are identified by the basic diode sche-

matic symbol. A line represents the cathode, while the

anode is identified by an arrowhead. This symbol derives

= from the original point-contact diode, with the arrowhead

indicating the direction of “classical” current flow—just the

opposite of electron flow. The general-purpose types in-

clude such popular units as the 1N34 (and 1N34A), 1N38,

1N39, IN56A, 1N58 and 1N66. In practice, the cathode

lead is generally identified by a color-band, polarity
marking, or similar symbol on the diode’s body.

£ PLuc The adjacent diagrams illustrate typical general-pur-

pose diode applications. Almost any general-purpose diode

can be used in these circuits, provided the maximum rat-

ings are not exceeded. Low-voltage types may be used in

the receiver circuit, while a high-voltage type should be

R/

STKOBO‘SCOPE

used in the stroboscope. R |
' o2uf i
; ) S0
L O j
PROBE | C2 5 !
¥ :
AR e \
i E 27K : fo-f ‘ewones
[} Vi 1
)
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cLP '
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ZENER DIODES

hysically, low-power zener diodes look very much like
Pgeneral-purpose diodes. In fact, any standard diode can
be used as a zener diode. Commercial zener diodes, how-
ever, are especially processed and selected for their per-
formance in the zener region. Some zener diodes are
manufactured primarily for use as voltage regulators and
are so designated. Others are selected for close breakdown
voltage tolerance and are referred to as reference diodes. —=- g
Since the zener breakdown, when it occurs, builds up with =
the suddenness of an avalanche, zener types are sometimes [—
called avalanche diodes. Finally, some firms manufacture
special zener types which they identify as Stabistors. OSC/LLATOR

A simple zener diode relaxation oscillator consists of
a capacitor that is charged slowly by a battery through

R/
two series resistors. At the zener diode breakdown point, : 7/
the diode discharges the capacitor—and the action is re- o/
peated. All components are chosen so that their com- 2
bined time constant will give the audio frequency desired, o2 i
while fixed resistance is used to protect the diode. The
potentiometer is a frequency control. The battery voltage

should be somewhat greater than the zener diode’s rated AC REGULATOR
breakdown voltage.

Zener diodes can be used as an a.c. line regulator. Two
diodes are connected ‘“back-to-back.” One breaks down
on positive line peaks which exceed its rated value while UNREGULATED

R/

-

. . o.C. LoAl
the other breaks down on negative peaks, in both cases
dropping the excessive line voltage across the current . g -
limiting resistor. o
A d.c. voltage regulator circuit is similar to that of the DL REGULATER
a.c. regulator, except that a single diode is used. o

The same principle used in the a.c. regulator can be
applied in a simple square-wave generator or clipper. The

applied a.c. voltage should be from 10 to 20 times the 4., SEUARE.
rated zener breakdown voltage for best action and good, +wewr c;j‘;.;fr
sharp output square-wave signals. The series resistor is L2
large enough to protect the diodes from excessive currents. o
Used in conjunction with an audio generator, this circuit © CL/PPE R, -
will provide square waves for checking audio amplifiers i
and similar equipment.

A voltage-sensitive relay circuit can be used for remote L o/ a}j'
control applications. In operation, the application of 3
a d.c. voltage below either zener diode’s breakdown ay/ ‘
voltage will have no effect. If the voltage is increased
until, say, DI’s rating is exceeded, relay RLY1 will close, c)}
but relay RLY2 (assuming D2 has a higher rating than _A o2 %
D1) will remain open. If the voltage is then increased still 1 g _
further, until D2’s rating is exceeded, RLY 2 will also close. RLYR l
This circuit is well-suited to applications requiring se- g \ por7AGE

q . g SENSITIVE

quential relay operation with remote voltage control. % RELAYS

Zener diodes can also be employed in meter protection -¢
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R/ circuits. In the circuit shown here, RI, R2, R3 and R4
ﬁ o are the multimeter’s multiplier resistors and S! is the
+ *— i —¢ q q
S/ P range switch. The zener diode, DI, protects the meter
! against accidental overload damage. Its rating should
be just slightly greater than the voltage required for a
full-scale meter reading, but below the meter’s maximum
rating. Resistor R4 is chosen so that its resistance, com-
—— I bined with the meter resistance, is considerably greater
AT I E T ENR than the diode’s resistance when in a breakdown state.

FPRO7ECTION

DIODE SWITCHES

diode switch is analogous to a mechanical switch in

that it has two states—“off” and “on.” When in an
“off” state, it acts like an open circuit; and when “on,”
it conducts heavily. In practice, both standard and zener
diodes may be used as switches by applying a bias voltage
to hold the devices in a nonconducting state, then adding
a control signal voltage of sufficient amplitude to cause
heavy conduction. There are, however, a whole new class
of semiconductor diodes and diode-like devices which are
specifically designed for use as switches. Included in this
class are the bistable diode, dynistor, silicon-controlled
switch, binistor, and double-based diode.

The bistable diode is made up of four alternate layers
of p-and n-type silicon. For this reason, it is also called
a 4-layer diode. In use, the bistable diode does not con-
duct and remains “off” when biased in its forward
direction until the applied voltage reaches a predetermined
trigger or “firing” voltage. At this time, the diode switches
rapidly into a heavy conducting state, remaining “on”
until the applied voltage is dropped to a very low value.
When reversed-biased, it behaves very much like a con-
ventional diode, acting as an open circuit until its zener
breakdown voltage is reached. (See diagram below.)

P24

LTS Somewhat similar to the bistable diode, except that its
basic material is germanium and its fourth layer is metallic
rather than n-type semiconductor material, is the dynisfor.
The dynistor’s forward characteristics are essentially

i L. similar to those of the bistable diode, but the unit does
L § 2 o not block reverse current flow.
§ The silicon-controlled switch (SCS) is a four-layer
¥ device closely resembling the bistable diode, but with an
!ﬁi . electrical connection made to the third layer. A small
[y O mESTIC i R . .
: ST “trigger” voltage applied to this electrode, called a gate,
W RENERSE WUTAE 3T e . q q .
= 5 — will switch the device from a nonconducting to a conduct-
§ ww:(',:f/r/ ing state quite rapidly, even though the cathode-anode
voltage is below that normally required to trigger. Several
§ versions of this device are offered by various manufactur-
} ers. In its basic form, the SCS can only be switched “on”
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by a gate signal . . . afterwards, it can be returned to its
stable “off” state only by dropping the anode-cathode
voltage to a low value. Slightly modified forms which can
also be switched off by the application of a reverse bias
to the gate are called Trigistors (Clevite-Shockley) and
Transwitches (Transitron). A germanium version of the
device is called a Dynaquad by its manufacturer
(Tung-Sol).

It is possible, of course, to provide an electrical con-
nection for the second as well as the first, third and fourth
layers in a four-layer device. In this case, we have another
gate electrode and, to differentiate between the two gate
connections, the one nearest the anode is called the anode
gate- (G,), while the one nearest the cathode is termed
the cathode gate (Gg).

One manufacturer of the four-layer, four-connection
“diode” suggests that the anode gate connection be used as
an output terminal. The device is then called a binistor,
and new designations are assigned to each of the electrodes.
The anode is called an injector, the anode gate a collector,
the cathode gate a base, and the cathode the emitter.

At right is a generalized characteristics curve applicable
to the whole “family” of four-layer diodes (except for the
dynistor, which conducts when reverse biased). These
devices do not conduct appreciably in either their forward
or reverse direction until either their zener voltage is
exceeded (in reverse bias mode) or their trigger or forward
“breakover” point is reached. Once the breakover voltage
is attained, the devices switch rapidly to a heavily con-
ducting state, acting as low resistances even at low volt-
ages. The effect of a trigger applied to a control gate is
to reduce the anode-cathode voltage point at which break-
over occurs. In effect, then, these four-layer switches have
three forward states—an ‘“‘off” state in which they do not
conduct, a fransition state during which they exhibit a
negative resistance characteristic, and an “on” state in
which they conduct heavily.

There is yet another diode switch, different in con-
struction from the class of four-layer devices we've just
discussed—the double-based diode, now more popularly
known as the unijunction transistor (or UJT). This
device consists of a bar of n-type germanium or silicon
with ohmic contacts at each end, designated Base I (B;)
and Base 2 (B.), and a pn junction slightly off-center.
If B, is made positive with respect to B, the emitter-B,
junction behaves like a high value resistor . . . up to a
point. If sufficient voltage is applied to the emitter-B,
junction, the device will switch suddenly from a high
resistance to a low resistance (virtually a short circuit)
state, passing quickly through a negative resistance transi-
tion region.

A relaxation oscillator circuit employing a bistable diode
is shown at right. In operation, the voltage applied by
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the d.c. source (BI) charges the capacitor (CI) through
series resistors RI and R2. The bistable diode, D1,
remains in an “off” or nonconducting state until the
capacitor voltage reaches the diode’s trigger voltage, at
which time the diode switches to a low-resistance con-
ducting state and discharges the capacitor through its
internal resistance and R2. Then the action repeats itself.
In general, the battery voltage is considerably greater that
[—’- the diode’s trigger voltage. Resistor Rl is much larger

ourrer

[~

c/

2

preess _ n= than R2. Both R1, R2, and CI, are chosen so that their

8T =Y combined time constant is appropriate to the repetition
L " rate (frequency) desired.

FLIP-FLOF The flip-flop circuit shown here is similar to those used

extensively in computers. A controlled switch such as a

Trigistor or Transwitch might be used (Q1). In operation,

Q! is normally in a nonconducting or “off” state, and full

battery (B2) voltage appears at its upper terminal. If

a positive pulse is applied to the device’s gate through

blocking capacitor CI, the device switches to a heavily

y conducting state, dropping B2’s voltage across the load

o1 L}‘{! e _ﬁl resistor, R2, and developing a negative output pulse. The
V-1

w2 g3 device remains ‘“on” until a negative pulse is applied

ol

o

/_E.__‘_ through CI, at which time it reverts to the original “off”
tr O/ Y, " - state, developing a positive output pulse. Battery BI
- applies a fixed gate bias to the device through RI to
L I insure stable operation.

TIME OELAY j_— ‘ A time-delay relay using a unijunction transistor is at
left. The relay closes a specified period of time after S/
is closed, and then remains closed until S7 is opened to
“reset” the circuit. A simple RC time constant network
is formed by R! and CI to furnish the delayed emitter
voltage which “fires” the UJT. Base 2 voltage is furnished
through R2 and, of course, the upper relay contacts. Once
the UJT fires, the relay is pulled in, removing the emitter
and base 2 voltages and applying a “holding” voltage to
the relay coil through R3. The second set of relay con-
tacts is used to actuate an external circuit.

PHOTODIODES

Nearly all semiconductors are sensitive to light. When
light strikes the surface of the material, electrons are
freed from their valence bonds and, in some cases, positive-
charged holes are created. Under the proper conditions,
enough electrons may be released so that a small voltage
develops. This has led to the development of a large
group of light-sensitive semiconductor diodes—or photo-
diodes.
Commercial photodiodes may be divided into three
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broad groups—photoresistive devices, photovoltaic devices,
and light-activated switches.

Photoresistive diodes have a resistance inversely pro-
portional to the amount of light falling on their sensitive
surface—the stronger the light, the lower their resistance.
Any of the standard semiconductor materials, including
germanium, silicon, and selenium, can be used for their
manufacture, but a good many are made with semicon-
ductor compounds such as cadmium sulphide.

Photovoltaic diodes (‘“‘sun batteries”) generate a d.c.
voltage when light falls on their surface. In general, the
amplitude of the voltage developed is proportional to the
intensity of the light, up to a maximum fixed by the type
of material used in construction, while the amount of
current that can be delivered is proportional to the unit’s
exposed sensitive area. Most present-day photovoltaic
diodes use either silicon or selenium as their basic material.

Light-activated switches are similar to four-layer diode
switches, except that they are mounted in a transparent
glass (or partial glass) enclosure to enable light to reach
the junction area. Their operation is similar to that of
diode switches, too, but with the gate trigger signal replaced
by light energy. The Photran, a unique type, has an elec-
trical connection provided for the normal gate terminal,
resulting in a three-electrode light-sensitive device.

The semiconductor laser is a special type of “photodiode”
which emits light. Typically, these units are made of
intermetallic compounds. Such a device may consist of a
small pn junction of gallium arsenide with the front and
back faces cut perfectly parallel to each other perpendic-
ular to the junction plane and highly polished. When
heavy current pulses are passed through the device, intense
coherent light is emitted perpendicular to the polished
surfaces along the pn junction. Typical pulse currents
may run as high as 20,000 amperes per square centimeter.
Electrical-to-light energy diode converters of this type are
nearly 100 per cent efficient. The emitted light, for a
gallium arsenide diode, is in the infrared region.

The standard photographic light meter circuit at right
is basically just a photovoltaic diode connected to a
sensitive microammeter. The meter scale may be cali-
brated either in terms of foot-candles or in camera
shutter/iris settings.

The automatic light switch consists of a photoresistive
diode connected in series with a sensitive relay and a d.c.
power source. As long as there is sufficient light on the
diode, its resistance is kept low and it passes sufficient
current to hold the relay closed. When darkness falls,
the diode’s resistance increases, reducing relay coil current
and allowing the relay to drop out, closing the lamp
contacts.

Another photographic instrument circuit is a remote
slave flash. A light-activated switch is connected in series
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SLAVE FLASH

with a current limiting resistor (R1), a power source (BI),
and a power transistor’s base-emitter circuit. In operation,
light from the main flash triggers the photodiode, causing
‘it to fire and applying a heavy base current to the
transistor. The transistor, in turn, conducts heavily,
fiting the flash bulb. The power switch, S1, must be open
before a new bulb can be inserted.

A lock-in relay uses a Photran with its gate biased by

IF;cmm¢upmeans of RI. In operation, the relay remains open until

& £ ar
B

LOCK-N RELAY

/r,sp’)

NEGATIVE
RESISTANCE

K REGION

3

N

v N—vdliEY

YOLTAGE ——>-

74

| ket light strikes the Photran’s sensitive surface. When this

happens, the Photran switches to a conducting state,
closing the relay. The relay then remains closed until
the power circuit is interrupted (by opening SI). This
general type of circuit might be used as an automatic
switch for, say, a darkroom, or in alarm applications.

TUNNEL DIODES

Sometimes called the Esaki diode in honor of its Japanese
inventor, the tunnel diode is an extremely versatile
device. It is capable of being used as a detector, amplifier,
or oscillator, is extremely efficient and, in some types, is
useful at frequencies up to 10,000 megacycles or more.

Manufactured from standard semiconductor materials
such as germanium as well as from intermetallic com-
pounds such as gallium arsenide, the tunnel diode is
basically a pn junction, but with the junction depletion
region made very thin. The result is that the device is
essentially in a “reverse breakdown” condition even when
a small forward bias is applied. As the bias is increased,
there is an increase in current., up to a point. As the
reverse breakdown condition is neutralized, the diode’s
current decreases with increasing voltage until a valley
point is reached—afterwards, the tunnel diode behaves
much like a conventional diode. A decrease in current
with increasing voltage is the basic characteristic of a
negative resistance (as distinguished from a “positive”
resistance, in which current increases as applied voltage
is increased). It is this characteristic (negative resistance)
which makes the tunnel diode useful as an oscillator,

In a conventional semiconductor device, the current
carriers move rather slowly, diffusing through the
crystalline structure of the material. In a tunnel diode,
the current carriers (electrons, for example) traverse the
junction area at what appears to be the speed of light.
In effect, when an electron enters the junction, another
suddenly appears at the other side, much as if there were
a “tunnel” through the junction area (hence the device's
name).

POPULAR ELECTRONICS




A practical FM wireless microphone based upon a cir-
cuit suggested by GE, is shown below. The resistors are
all half-watt units, while C3 and C4 are electrolytic ca-
pacitors, C2 a small ceramic disc unit, and CI a tiny air
variable capacitor. Coil LI consists of six turns of No. 16
wire, air-spaced 34” in diameter. The antenna is a 434"
length of No. 14 wire, and the microphone is a Shure
Brothers No. 420 or equivalent.

The tunnel diode serves as an oscillator in conjunction
with tuned circuit LI-CI, with its d.c. operating voltage
supplied by voltage divider RI-R2. The audio signal ob-
tained from the microphone is amplified and superimposed
on the d.c. voltage through coupling capacitor C3. This
varies the tunnel diode’s instantaneous supply voltage in
accordance with the audio signal, frequency-modulating
the r.f. signal developed by this device.

FM WRE.LESS MICROFHONE.

CAPACITOR DIODES

T he application of reverse bias to a junction diode will
cause the junction area to be depleted of current car-
riers (electrons and holes) and thus act as a high resist-
ance, insulator or dielectric. There is still an electrical
capacitance between the p and n areas, however. This
characteristic of the semiconductor diode has led to the
development and production of a variety of voltage-vari-
able semiconductor capacitors. These devices are identified
by a variety of names, including varactor (for variable
reactor), Semicap and Varicap.

The operation of a varactor is easily understood. If a
semiconductor diode junction is reverse-biased, the central
junction area is depleted and acts as an insulator (dielec-
tric). There is always an interelectrode capacity between
the p and n areas. As the reverse bias is increased, the de-
pletion layer expands, reducing the interelectrode capacity.
Conversely, as the reverse bias is decreased, the depletion
layer shrinks, increasing capacity. Maximum capacity is
obtained when the device is operated at zero bias.

Commercial varactors can be made of germanium or
silicon and are generally specified in terms of maximum
working voltage, capacitance (at a specific voltage), and
typical “@.” The latter characteristic indicates the “quali-
ty” of the device and is obtained by dividing its reactance
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(in ohms) by its equivalent series resistance (in ohms).
A Q may range from less than 5 to 100 or more.

In practice, varactors are used for electrical tuning in
circuits such as the basic frequency doubler shown on page
75 or the FM wireless microphone at left.

" POWER DIODES

Power diodes are basically similar to small signal diodes.

They are manufactured of the same materials, have
similar characteristics, and, in general, are produced using
the same construction techniques. The chief differences be-
tween power and small signal diodes, then, lies in their
physical size and actual specifications. Power diodes have
larger junction areas in order to pass heavier currents and,
in some types, have thicker junctions to permit them to
handle high voltages without breakdown. At the same
time, the larger junctions mean greater interelectrode ca-
pacities and hence limited high frequency capabilities.

As do their smaller cousins, power diodes conduct
heavily when biased in the forward direction and block
current flow when biased in their reverse direction. Their
forward and reverse resistances are likely to be lower than
small signal types with, of course, correspondingly higher
forward and “leakage” currents. Power diodes are rated
and specified in the same general terms as are applied to
small signal types—typically, maximum forward current,
nominal reverse current, nominal reverse voltage, and peak
inverse voltage (PIV).

Rectifier Diodes

Designed primarily for use in a.c.-to-d.c. power supplies,

power rectifiers can be manufactured of selenium,
germanium, or silicon. A few types are made using copper
oxide, copper sulphide, and various magnesium compounds,
but these have been largely supplanted by the former
types. Since they are intended primarily for power supply
Use, some types may be specified in terms of maximum
a.c. input voltage, output d.c. volts and current rather
than in the more general terms mentioned above.

In a hali-wave rectifier using a single diode, the PIV
is twice the output d.c. voltage or 2.83 times the a.c. input
voltage with a capacitive input filter under “no load” con-
ditions; the nominal d.c. output is 1.41 times the r.m.s.
(a.c.) input voltage. The ripple frequency (which must be
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removed by the filter circuit used) is equal to the line fre-
quency.

The full-wave rectifier requires a center-tapped source
(such as the transformer secondary) and uses two diodes.
Under the conditions described above, the PIV is twice
the output d.c. voltage or 2.83 times the r.m.s. (a.c.) input
voltage, while the nominal d.c. output is 1.41 times the
a.c. voltage from half the secondary winding. The ripple
frequency, in this case, is twice the line frequency.

A center-tapped source is not required for the full-wave
bridge rectifier, but four diodes are used. Here, the PIV
is equal to the d.c. output voltage and is 1.41 times the
r.m.s. (a.c.) voltage supplied by the transformer’s secon-
dary winding.

The voltage doubler supplies an output d.c. voltage
which is twice the peak input voltage—or 2.83 times the
r.m.s. (a.c.) input voltage. The PIV is equal to the d.c.
output. In operation, diode DI conducts on one half-cycle,
charging CI to the peak supply voltage. On the next half-
cycle, D2 conducts, charging C2 to the peak supply voltage.
The two capacitors (CI and C2) are discharged in series
through the filter to the load.
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Silicon Controlled Rectifiers

he silicon controlled rectifier, or SCR as it is commonly

called, is a “big brother” version of the silicon con-
trolled switch (SCS). It is a four-layer semiconductor de-
vice with an “all or nothing” characteristic. When forward-
biased, it does not conduct until its breakover voltage is
reached unless it is triggered by a control signal applied
to its gate electrode; afterwards, it conducts heavily and
will continue to conduct until its anode-cathode voltage is
dropped to a low value. When reverse-biased, the SCR
blocks current flow until its zener voltage is exceeded and
junction breakdown occurs.

Most SCR’s have the gate connection made to the third
layer of the four pn layers making up the device. Those
SCR’s with a cathode gate are identified by the schematic
symbol shown at left below while a few types are equipped
with an anode gafe (at right below) and are identified by
a slightly different symbol.

ANODE CATHOPE . ANOOE CATHODE

GATE GATE
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Commercial SCR’s are sold in sizes with current ratings
of less than 1 ampere to well over a hundred amperes, and
with voltage ratings up to 500 volts or more. While stand-
ard SCR’s can be turned “on” by the application of a
trigger signal to their gate—and “off” only by dropping or
reversing the anode-cathode voltage, there are several new
types which can be turned “off” by the application of a
reverse bias trigger to their gate.

A remote control SCR circuit is shown at the left. In this
circuit the gate is biased just below its firing point by
voltage divider RI and R2. Diode DI is included for
temperature compensation. A radio signal from a nearby
transmitter, picked up by antenna coil L1, “fires” the SCR,
actuating the Load, which might be, as an example, a
motor in a toy.

This timer circuit is designed for operation on a standard
a.c. line. When the control switch, SI, is turned to its
“TIME” position, CI is charged through D1, RI and R2.
When sufficient voltage is built up across this capacitor,
the SCR is triggered, supplying power to the load device.
Potentiometer R2 sets the time delay, which is a function
of the RI/R2/CI time constant. The circuit is reset by
turning S7 to the “RESET” position, which discharges the
capacitor and applies a reverse voltage to the gate. The
SCR, of course, stops conducting on alternate half-cycles.
Although a polarized capacitor is shown for Ci, this
normally would be a large-value metalized paper unit.

You can use an SCR to rectify line voltage and power a
d.c. motor—while furnishing control over motor current in
this motor speed control circuit. The motor speed adjust-
ment control is R2, while the zener diode, DI, stabilizes
the gate voltage. The point at which the SCR “fires” on
alternate a.c. half-cycles is determined by its gate voltage.
If R2 is set for maximum voltage, the SCR conducts over
virtually an entire half-cycle, supplying maximum power
to the motor’s field and armature windings. If R2 is set for
minimum voltage, the SCR conducts only during the last
half of each alternate half-cycle, or for a quarter-cycle,
supplying minimum power to the motor.,

SURGE SUPPRESSORS

o

Electrical circuits, whether operated on a.c. or d.c. voltages,

are often plagued by transient voltage peaks or surges,
either externally or internally generated. Silicon and
germanium semiconductor devices are especially sensitive
to surge voltages, and a high-voltage transient or “spike”
can destroy a semiconductor junction. Manufacturers have
introduced special semiconductor devices to guard against
and suppress transients. Most of these devices are made
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up by connecting a suitable pair of selenium zener diodes
back-to-back and are identified by a variety of trade
names, depending on the manufacturer, including Voltrap,
Thyrector, Klip-Sel, and Silgard.

Typical surge protector applications are illustrated here.
A single unit is used in one circuit to protect the a.c. volt-
age supplied to a load by a transformer. A pair of units
are frequently used in a full-wave rectifier to protect the
rectifier diodes against transients. Circuit operation is
similar in both cases. Under normal conditions, the surge
suppressors act as open circuits, since one or the other of
the two diode elements making up the device is always
reverse-biased. If a transient voltage spike or surge occurs
which exceeds the device’s rating, the unit goes intc zener
breakdown, shorting out the surge. '

S

SURGE PROTECT/ION

IS

ac. 7o
FILTER

FULL WAVE SURGE PROTECTION

THERMOELECTRIC

1though not a “diode” in the classical sense, the thermo-
electric diode is a thermocouple-type device with a
variety of applications. It consists of p- and n-type semi-
conductors bonded together by copper or similar high-
conductivity metal. Straps are connected to the opposite
ends of the semiconductor bars for electrical connections
and the two ends of the bars are thermally insulated.
If the connection straps are attached to an insulated heat
sink and heat is applied to the sides of the semiconductors
which are bonded together, the electrons and positive holes

in the n-type and p-type semiconductors, respectively,
TOP KATE

(AN TRD W NEAT 3iNK)

DIODES

MEAI SOURCE

T

QMWNELFON STRAP S +

L OAD

AW —

THERMOELECTRIC D/ODE

undergo thermal diffusion from the high- to the low-
temperature side, developing a potential difference. This
voltage can be used as an effective power source for a
standard electrical load as long as a temperature difference
is maintained between the two sides of the device. Thus,
the unit becomes a heat-to-electrical energy converter.
The output voltage supplied by a single element is rela-
tively small, and commercial thermoelectric generators
generally are made up of a number of elements in a series-
parallel arrangement to obtain usable voltages at fairly
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high currents. The 3M Type 18A thermoelectric generator
is a typical unit: it can supply up to 15 watts—3.5 volts
at 4.3 amperes—while consuming 0.15 1b. of propane fuel
per hour.

Essentially the same type of thermoelectric diode can
be used in a different manner. If power is applied to the
device by an external d.c. source, with the negative terminal
of the power supply connected to the p-type semiconductor
and the positive terminal connected to the n-type material,
the top plate becomes cool and the lower connectors warm.
In effect, the device absorbs heat at one end and releases
it at the other and becomes a type of electronic heat-
pump.

Commercial thermoelectric heat-pumps of this general
type are used in the manufacture of motorless refrigerator
and air-conditioning units and as “spot coolers” for high-
power transistors, diodes, SCR’s, and similar semiconduc-
tor devices. One firm identifies its line of thermoelectric
cooling elements as Frigistors.

SPECIAL DIODES

MECHANICAL
CONTACT

oyrrPur
P/EZbELECfR/C DIODPE

W’hile the diodes described on the preceding pages con-

stitute the overwhelming majority of commercially
available semiconductor diodes, there are a number of
important special-purpose units. Most are experimental,
but are expected to be useful in the very near future.

The piezoelectric diode is one that is currently under
development. It consists of a pn junction to which a me-
chanical pressure contact is made. The junction’s resistance
(and hence its effective output) is proportional to the
mechanical pressure exerted. Undoubtedly, piezoelectric
diodes will have potential applications in microphones,
hi-fi phono cartridges, and vibration pickups.

THE FUTURE

80

As we have seen, the semiconductor diode is one of the

most versatile of simple electronic components. It has,
today, more applications than the proverbial dog has fleas.
If past performance is any criteria, we can expect many
new applications in the future—and many new types of
semiconductor diodes. Of the various experimental types
now being tested, the semiconductor laser, the tunnel diode
(and its first cousin, the “camel” diode), and the thermo-
electric “diode” hold the greatest promise for startling
future developments. But even the best of prophets can be
wrong. A completely new type of semiconductor diode may
even now be in the development stages in our nation’s
research laboratories!

POPULAR ELECTRONICS



AT LRI

They said it just eouldn’t be done—but the Heath Compnny

removed most of tie roadblocks to perfect its colar receiver

- N

»

ROM THE MOMENT you open the

first box of parts for your Heathkit
GR-53A color TV receiver, you'll know
that somehow this kit is going to be
different. Not that it is any more com-
plex than one might expect. but the re-
sults will be different—you’ll have a real
feeling of accomplishment after you've
put it together. Sure, you can build test
equipment; but who sees test gear be-
sides yourself ? The hi-fi was nice—as a
kit—but everyone and anyone can put
together a stereo amplifier or tuner.
Color TV! That’s something to build
from a kit that you'll be proud of for
years to come.

May, 1964

Does all of the above sound like a lot
of advertising? Well, you may not be-
lieve it, but that feeling of accomplish-
ment is just what happens to everyone
who completes the new Heathkit GR-53A
color TV receiver. Selling at $399 (in-
cluding chassis, color tube, mask, mount-
ing kit, VHF plus UHF tuners, and
special speaker, many of the monetary
savings involved in building the set are
hidden.

First, you won’t have to bother with
a ‘“‘service contract” to keep your color
TV in topnotch operating condition. This
alone is a saving that mounts up year
after year. Secondly, the GR-53A is not
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a skimpy receiver in which corners have
been cut to keep costs down and still
provide color TV. Instead, the GR-53A
(on a comparison shopping basis) has
the same color and sound fidelity, flexi-
bility, and ease of handling as those
manufactured receivers which sell for
over $600.

Wiring It Up. The advertisements for
this receiver make capital of the fact
that it can be wired in 25 hours. Well,
it’s true—and if you're a moderately
experienced kit builder, it can be fully
assembled and working in 20 hours. The
time spent breaks down something like
this: actual electronic wiring and sol-

The secret of color TV is the con-
vergence or joining up of the three
electron beams so they hit the proper
miniscule green, red, and blue dots
on the TV tube face. Above right,
the beams are badly out of conver-
gence. They must be properly con.
verged by manipulating controls at
right. Proper convergence and linearity
is shown (the dots are white) below.

PR N K N R WY
DO OBO®Oe,

N 8 e s i 5

dering 1415 hours; assembly to mounting
board, setting up picture tube, and
degaussing 2 hours; convergence and
setting gray scale 3% hours.

The Heath Company has vastly simpli-
fied the building of the GR-53A by pre-
wiring some of the more critical circuits.
For example, the picture i.f. strip is a
pre-soldered and pre-aligned printed-
circuit board—you just bolt it into place.
The high-voltage cage (your color TV
needs 5000-8000 volts more than the
typical black and white receiver) is also
ready to be attached to the chassis. Of
course, both tuners are pre-aligned and
matched to your if. strip.

For custom mounting, the GR-53A
looks |'ke this. A console cabinet
is available from the manufacturer
for $43 extra. Picture tube is
held in place by metal bands at-
tached to the mask. Chassis is up-
right, with power supply cage in
the box at the lower left corner.

b |
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The kit builder works up the sound i.f,
strip and the involved printed-circuit
board containing the signal separating
circuits for color reception. Point-to-
point wiring to interconnect the three
printed boards is simplified through the
use of a supplied wiring harness with
colored wire ‘“breakouts’” clearly iden-
tified.

The GR-53A instruction book is prob-
ably one of the best that Heath has ever
published. Over half of the manual is
devoted to explaining color TV circuitry
in such a fashion that practically all
servicing problems can be solved in the
home. In order that you will properly
appreciate the meaning of convergence,
and the setting of such controls as
“purity,” “color killer,” “tint,” etc., a
variety of full-color illustrations show
exactly what the picture should and
should not look like.

Words of Advice. This is not a kit with
which the builder can skim through the
instruction manual. The Editors of
PoPULAR ELECTRONICS have repeatedly
noted this “skimming” tendency amongst
experimenters who have built three or
four kits. Don’t assume anything—read
the manual!

Don’t get discouraged if your first
efforts at purity and convergence aren’t
right. In all probability your family
will be too enamoured by color TV to
note the subtle differences. Try con-
vergence several times — preferably

Each of the three electron beams in the neck of your receiver's color
TV tube must be defiected just so to put all of the colors in their
proper places. This is where the initial adjustments are made.

N

b 3 i
CONVERGENCE MAGNET [
{ ONE OF 3 )

o

CONVERGENCE COIL

spaced one or two days apart. Be leery
of large changes in the rotation of the
purity rings—small changes of 5° or 10°
can make a lot of difference.

Be prepared to degauss your receiver
picture tube several times. If you get
a green or reddish tinge on the right-
hand side of the screen that you cannot
converge out of existence, it’s probably
due to an errant magnetic field upsetting
the beam from the green or red gun. Be
prepared to reset the entire gray scale
of the receiver after you have used it
for about three weeks. This is not a sign
of weakness in the receiver—simply an
“aging in” problem.

Show your family how the three con-
trols (fine tuning, color, and tint) inter-
lock, and spell out how each control func-
tion differs. Lastly, if you have as-
sembled your set when no color program
is being transmitted, set the fine tuning
(on most NBC and some ABC broad-
casts) almost to the point where the
picture breaks down into grains, and see
if the station is transmitting a color
swipe on either side of the black and
white picture. This swipe should be
about 1” wide and should be out of sync,
i.e., rolling from top to bottom through
the color spectrum.

Have fun! Gloat! 30—

Rear skirt of color receiver is
filed with recessed controls and
switches which set up intensity
levels of three electron guns.

PURITY RING MAGNETS ONE OF 3 -
\/ S\ T
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THOUSANDS of CB’ers will be looking
forward shortly to the hundreds of jam-
borees, banquets, and get-togethers that will
be held throughout the nation during the
months to come. The spring weather seems
to have put long-range plans of last winter
into action, and announcements of many
forthcoming events are rolling in. While
some jams drew an attendance of up to
2500 in 1963, several clubs have already
claimed they will top 5000 at their individual

gatherings this year.

Citizens Banders

1964 have been known to
drive hundreds (and

JAMBOREE even thousands) of
CALENDAR miles to attend and

participate in these
events, which enable
local CB’ers to meet and exchange views
with other CB’ers from all over the country.
Among the features of these get-togethers
are equipment displays; QSL card-swapping;
lectures by FCC officials, CB and amateur
technicians; name entertainment; and plenty
of chow. And most of the jamborees have
activities for the whole family to enjoy.

Here is the first edition of our 1964 OTCRB
Jamboree Calendar. We'll continue to keep
you posted of up-coming events as informa-
tion on them is received.

Aberdeen, Miss. The Monroe County CB
Rangers will sponsor the “Midsouth CB
Jamboree” to be held May 17 at Stinson
Skyport, located one mile north of Aberdeen
on U.S. Highway 45. The club’s head-
quarters (a former administration building)
will serve as the center of activities, and
facilities will be provided for jamboree
guests. The headquarters building will
house a registration center, first-aid and
communications facilities, a large conces-
sion stand, and equipment displays by area
CB dealers. Several acres of parking will
be provided. A shaded picnic area will be
available, and a bundle of CB equipment
prizes will be given away during the day.
For general information and motel or hotel
reservations, write to Jamboree, 115 High-
land Ave., Aberdeen, Miss.
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Danville, Ill. The Kickapoo 5-Watters
Radio Club is planning their jamboree for
May 30 and 31, to be held at the Eastern
Illinois Fairgrounds in Danville. For more
information, contact Hubert Jacobs, 6W6465,
Advertising Chairman, 839 Commercial Ave.,
Danville, I11.

Birmingham, Ala. E. S. Darden, vice
president of the Cee Banders Radio Phone
Club, has announced the Birmingham
group’s plans for a June 6 and 7 jamboree
to be held at Camp Cosby, a lake resort
near Birmingham. Requests for more infor-
mation should be directed to v.p. Darden at
4317 9th Ave., Wylam, Birmingham, Ala.
35224.

Beloit, Wis. The Channel Choppers Citi-
zens Band Radio Club expects an at-
tendance of 5000 (or more) at its two-day
jam to be held June 20 and 21 at South
Beloit Park, South Beloit, Ill. CCCBRC
secretary Irene E. Keeney, KHD8268, re-
ports that this spectacular should lure those
from ages 2 to 92. The group promises
several exhibit tents, entertainment, prizes,
refreshments, ample parking facilities (in-
cluding provisions for electrical hookup to
mobile trailers), recreation for the YT's
(young tots), and available overnight motel
and hotel accommodations. For more in-
formation, write to Channel Choppers CB
Radio Club, 834 Grant St., Beloit, Wis.

Nashville, Tenn. The Donelson Citizens
Band Radio Club, Inc., will play host at a
June 27 and 28 jamboree. This group also
anticipates a crowd of 4000 to 5000. Among
the events and facilities planned are: food
and drinks, entertainment and square
dancing, free prizes, indoor and outdoor
show areas, plenty of asphalt parking area,
motel and hotel facilities, and a Saturday
night performance of the Grand Ole Opry
within two miles of the jamboree grounds.
Interested parties should contact the Donel-
son CB Radio Club, Inc., P. O. Box 2301,
Donelson, Tenn., for more information.

Martinsville, Ind. Morgan County CB
Radio Club members have obtained the
county’s 4-H Club building and fairgrounds
for their July 4 and 5 jamboree. Displays
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. advance.

From on top of one of the many
400’ hills at Camp Crown, Wis.,
Bob Ray, a Post 71 Explorer
Scout, coordinates the ‘‘man
hunting’’ efforts of several
other Explorers equipped with
hand-held transceivers. In the
photo below, Gary Wilson,
another scout, takes instruc-
tions on his ‘walkie-talkie.”

Photos by Jim Rafferty

will be set up in completely enclosed build-
ings, and the entire affair will be held within
a fenced-in area. Details are available from
George B. Alexander, Morgan County CB
Radio Club, P.O. Box 533, Martinsville, Ind.

Terre Haute, Ind. Terre Haute CB’ers will
hold a jamboree at the Vigo County Fair-
grounds on July 12. The grounds are being
made ready to accommodate 10,000 people,
gate prizes, “grand” prizes, and several dis-
plays are promised. Write to Lester L.
Morton, KHD2205, c/o T. H. Police Depart-
ment, Terre Haute, Ind., for more informa-
tion.

The seven events itemized above are just a
sampling of the CB jamborees slated for
1964. More to come, without a doubt! If
your club is planning a jam, banquet or get-
together, be sure to let us in on it well in
Information should be sent to:
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1964 OTCB Jamboree Calendar, POPULAR
ELECTRONICS, One Park Avenue, New York,
N. Y. 10016.

Operation ‘““Man Hunt."” Jim Rafferty,
KHA4487, has advised us that the Explorer
Scouts from Libertyville, Ill., really depend
on their hand-held transceivers during trips
to Camp Crown, Wisconsin. Thirty-seven
square miles of Camp Crown, located about
seven miles north of Antioch, Ill., are set
aside for Explorer use. No electricity within
the area and the fact that the Explorers
camp overnight in tents seem like very
potent reasons for having ‘‘walkie-talkies”
on board at all times!

Jim relates that a dozen Explorers make
up the communications group within Liberty-
ville’s Post 71—each equipped with a hand-
held transceiver. Besides keeping the entire
camp linked during the Explorers’ monthly
“overnights,” the equipment is used during
“raiding” games held with other posts in at-
tendance at the camp. It is also used during
Operation “Man Hunt” in which two boys
get lost and are then tracked by the rest of
the post. And transceivers are the determi-
ning factor as to “who” is located “where”
on hikes and field trips.

On one of the Explorers’ recent expeditions,
a transceiver operator's voice was suddenly
cut off in the middle of a sentence, and he
could no longer be raised. An emergency
search plan was put into effect and in short
order the lost voice was found. The silent
Explorer had tripped, fallen, and then rolled
down one of the many hills at Camp Crown.
The boy was unhurt but the walkie-talkie
had uttered its last transmission. The Ex-
plorer landed on top of it!

(Continued on page 118)
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THE BEAUTIFUL, warm, calm, mid-

May Sunday was made for picnicking,
and Carl, Jerry, Jodi, and Thelma were
taking advantage of it. With final ex-
aminations at Parvoo University loom-
ing immediately ahead, the four of them
realized that this would probably be
their last opportunity for an outing to-
gether before they separated for the
summer.

Their blankets were spread on the
grassy bank of a small creek . running
near the little-traveled road. Lunch was
over, and Jodi was replacing the empty
dishes—there was nothing else left to
replace!—in the hamper while Carl and
Jerry lolled contentedly on the grass
and admired the girls in their tailored
shorts and pretty blouses.

“There now,” Jodi said in her rich
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FOR
THE
BIRDS
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southern drawl. “You all can put the
basket back in the car and then tote
these blankets over there into the sun
so that Thelma and I can be working
on our sun tan while we play bridge.”

The boys obeyed, and the four of them
had just settled down in the warm, re-
laxing sunshine when a lonely crow
perched on a dead limb atop a nearby
oak let out a disapproving “Caw!” Carl
and Jerry exchanged a look and then
ranh with one accord to the car and began
unloading a transistorized tape recorder
and a parabolic reflector mounted on a
collapsing stand,

While the girls watched in wordless
amazement, Jerry hurriedly pointed the
open face of the dish at the crow and
connected the shielded lead from a small
microphone mounted at the focal point
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A Carl and Jerry Adventure in Electronics
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of the parabolic surface to the recorder.
At this point the crow left his perch and
went flapping soundlessly away over
the treetops.

“Let’s leave things set up,” Carl sug-
gested. ‘“Maybe he'll come back.”

“What on earth are you trying to do?”
Thelma wanted to know.

“It's kind of a long story,” Jerry re-
plied, sitting back down on the blanket.
“You probably know that scientists have
recently taken a renewed interest in try-
ing to communicate with non-human
creatures. I say ‘renewed’ because man
has always wanted to talk to animals
and birds, but up until now no one has
had much luck. Oh it's true we've taught
parrots and mynah birds to imitate
speech, but imitation is not communica-
tion—not unless you know what the
sounds really mean.

“Anyway, it seems that trying to
teach birds to talk human language is
going at things the wrong way. A su-
perior intelligence should always try to
speak the language of an inferior intelli-
gence. We do this without thinking
about it by talking ‘baby-talk’ to chil-
dren just learning to speak, or by using
pidgin-English for communication with
the natives of some countries. The trou-
ble in trying to learn the language of an
animal or a bird has been that there was
no way of ‘freezing’ the strange, fleeting
sounds they make so they could be
studied in detail and related to observed
behavior patterns. It looks like elec-
tronics may now give us a way to do
this.”

“Yeah,” Carl chimed in. ‘“Just the oth-
er day I saw a Sperry advertisement that
showed a man holding a microphone in
front of a happy-looking dolphin. The
mike was connected to a tiny computer
developed by Sperry with a ‘brain cell’
of minute optic fibers. This SCEP-
TRON' Pattern Recognizer can memo-
rize, distinguish between, and react to
different sights and sounds. It’s not too
far out to hope that before long such a
device may be able to translate the lan-
guage of the dolphin, a very smart mam-
mal, into human terms and vice versa.

Moy, 1964

We know for certain that dolphins do
talk to one another. Sonar operators
hear them doing it all the time.”

ee¢J GOT INTERESTED in this crea-

ture-man-communication bit,” Jerry
explained, “but I didn't see how we could
do anything about it. We didn’t have
either a SCEPTRON Pattern Recognizer
or a dolphin to talk to. Then we read a
story in Time about a German physician,
Dr. Erich Baeumer, who has been study-
ing the language of chickens for nearly
sixty years. He has recorded many hours
of chicken talk while taking pictures of
the birds at the same time. Study of
these recordings gave him about thirty
sentences of chicken talk that he could
recognize and imitate.”

“An interesting thing is that chickens
speak a kind of Esperanto, or universal
language,” Carl added. “A Russian Or-
loff rooster or an Italian Leghorn hen
will instantly recognize and react to the
danger call of a New Hampshire Red.
And what do you suppose a hen is saying
when she starts cackling after laying an
egg?ll

“‘Ouch!” ” Thelma guessed.

“She's probably boasting, ‘Will you all
just come and look what I've done?”
Jodi suggested.

“Nope, you're both wrong. After hav-
ing been in seclusion while laying the
egg, she wants to rejoin the flock; so
she's saying, ‘Hey, where is every-
body 7' "’

“This story reminded us that we did
have a crude sound pattern recognizer
in our tape recorder,” Jerry continued.
“Jt can remember and reproduce any
sound pattern it hears. Furthermore, by
keeping careful notes on what a bird or
animal was doing when it uttered the
recorded sounds, we might be able to
correlate the two and possibly arrive at
a meaning for the sound. Since Dr.
Baeumer seems to have the chicken
chatter pretty well sewed up, we de-
cided to concentrate on crows.”

“As any farmer will tell you, there’s
no smarter bird flying,” Carl said.

(Continued on page 112)
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QUITE OFTEN, military electronic de-
velopments precede commercial designs
and, eventually, filter down to the general
public, resulting in better consumer products.
Radar component developments, for ex-
ample, led to reliable low-cost TV receivers,
to microwave ovens, and to small pleasure
boat radar systems. Sonar developments led
to depth- and fish-finders. This might also
be the case with the newest developments
in personal communications equipment,

With the increased firepower made pos-
sible by modern weapons, the individual
combat soldier assumes an importance un-
matched since the days of the heavily-
armored knight. Along with this has come a
definite need for direct communication be-
tween isolated men without the use of hand
signals, shouts, or other methods which
might expose troops to enemy detection.
The logical solution, of course, is to equip
every man with a lightweight, limited-range,
two-way radio system.

Several approaches are being investigated.
The Army, for example, has developed a 9-
ounce FM receiver and complementary 15-
ounce transmitter (see “Popular Electronics
News,” February, 1964). In use, the GI can
either clip the receiver to his helmet and
listen to a built-in loudspeaker, or slip the
unit into one of his pockets and use a small
earphone. The transmitter can be operated
either at high or low power levels with
maximum ranges of 500 yards and a mile
respectively; it can be clipped to the soldier’s
pack harness or hand-held as required by
circumstances.

Circuit-wise, the receiver is a crystal-con-
trolled, double-conversion superhet design
employing 14 transistors and 8 diodes. It
has a sensitivity of 0.5 uv. for a 10-db sig-
nal/noise ratio. The transmitter, too, is
crystal-controlled and uses 13 transistors
and 2 diodes. The latter unit has a power
output of 70 mw. on low power and 350
mw. when used in a high-power mode.

Another approach has been suggested by
a West Coast manufacturer (Tiffany Labs.,
Inc., Midpines, Calif.) This firm has de-
veloped a subminiature transceiver designed
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for mounting in a standard rifle stock. The
microphone and earphone are covered by
small weatherproof lids when not in use,
while the retractable whip antenna is
mounted in the butt; extended, the latter
can be used in either a horizontal or verti-
cal position. One possible civilian application
for this new development is in sporting
rifles and shotguns, where it could be quite
valuable for maintaining contact between
individual members of a hunting party.
The military’s eventual goal is the pro-
duction of transceivers with the ruggedness
and reliability of the battle-tested “walkie-
talkie” but a fraction of the latter’s size
and weight. Other solutions to the general
problem are still in the preliminary develop-
ment stages. The ultimate in miniaturized
personal transceivers will be achieved, of
course, when integrated circuits can be
adapted to this application. As this is writ-
ten, the limiting factor in the miniaturiza-
tion of receivers and transmitters is the
gross size of the tuning elements and audio
transducers (earphones, loudspeakers and
microphones) as compared to the transistors,
diodes, resistors, and other components used.

Readers' Circuits. Our featured circuits
this month came from readers on opposite
coasts. The first, Fig. 1, was submitted by
West Coast reader Jeff Sorensen (12552
Carmel Way, Santa Ana, Calif.), who
adapted it from a design suggested by W. J.
Fisher, Jr. in our September, 1962, column.
The East Coast contribution, illustrated in
Fig. 2, came from reader Michael Ross
(795 Pelham Parkway North, Bronx 67,
N. Y.). Both circuits employ general-pur-
pose pnp transistors in the common-emitter
configuration.

Jeff has devised a light-sensitive audio
oscillator suitable for use in burglar alarms,
controls, and similar applications. Refer-
ring to the schematic diagram, @1 is used
as a modified Hartley oscillator. In opera-
tion, TI matches @QI’s output to the loud-
speaker’s voice coil winding and, by virtue
of its center-tapped primary, provides the
feedback necessary to start and sustain os-
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Fig. 1. In the light-sensitive audio
oscillator circuit submitted by read-
er Jeff Sorensen, transistor Ql's
operation depends on the amount of
light striking the photocell (PC1).

cillation. Transistor @I’s base bias is fur-
nished through RI and photocell PCI; thus,
the transistor’s operation depends on the
amount of light striking the photecell. Series
current-limiting resistor R2 and shunt re-
sistor R3, bypassed by CI, provide proper
operating voltages. Power is supplied by a
9-volt battery, Bl, controlled by a s.ps.t.
switch, SI.

Standard components are used. Transistor
QI can be a CK722 or a 2N107. Resistors
R1 and R2 are half-watt units, while CI is
a small paper capacitor. Transformer T1 is
an Argonne AR-119. Photocell PCI is a small
selenium type (such as an International Rec-
tifier B3M). The loudspeaker should have a
3-to-4 ohm voice coil, but otherwise can be
any standard type. A toggle, slide, rotary or
push-button switch can be used for S1,
while BI can be either a Burgess 2N6 or
six penlight cells connected in series.

With neither layout nor lead dress critical,
Jeff’s circuit may be assembled either bread-
board fashion or on a small chassis, depend-
ing on individual requirements. Once the
wiring is completed and checked, light is
applied to the photocell and RI adjusted
for the desired operation.

A combination CPO and short-range c.w.
transmitter, Michael’s circuit (Fig. 2) should
be of particular interest to Novice hams.
It is similar to Jeff’s circuit in that QI is
used as a modified Hartley oscillator—but
at an r.f. frequency. The circuit’s basic
operating frequency is determined by tuned
circuit L1-CI, with LI tapped to provide
the feedback necessary for oscillation. Tran-
sistor @I’s base bias is provided through
RI, with C2 serving as a conventional coup-
ling capacitor. In operation, Rl and CZ’s
values are chosen to cause “blocking” at an
audio rate, thus developing a modulated
output signal. The d.c. power is supplied by
B1, controlled by a standard hand key.

Again, readily available parts are used.
Transistor @1 is a CK722 or 2N107. Resistor
RI is a half-watt unit, while CI and C2 are
small mica or ceramic capacitors. Coil L1
is a standard tapped variable loopstick
(Lafayette MS-299). According to Michael,
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Fig. 2. This short-range c.w. trans-
mitter circuit was received from reader
Michae! Ross. With the antenna dis-
connected, the instrument can be used
as a CPO by connecting a crystal ear-
phone in parallel with capacitor C2.
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battery voltage is not critical and BI can
supply from 3 to 9 volts; the power supply,
therefore, may be either a small 9-volt tran-
sistor battery or may be made up of several
series-connected flashlight cells.

You can follow your own inclinations
when duplicating Michael’s circuit, assemb-
ling it on a small chassis, in a Minibox or
shield can, or on a printed-circuit board.
The antenna, too, is noncritical, and may be
either a small whip or a short length of
hookup wire. If desired, a standard s.p.s.t.
switch can be substituted for the key.

With the antenna disconnected, the com-
pleted instrument can be used as a CPO
by connecting a crystal earphone in parallel
with C2. To use it as a code transmitter, on
the other hand, depress the key and tune
to its output signal on a nearby AM broad-
cast receiver, adjusting LI’s slug, if neces-
sary, so that the signal is picked up at a
“dead” spot on the dial.

Transitips. Reader Charles D. Rakes
(Oak Grove, Mo.), who has contributed to
this column in the past, feels that many

(Continued on page 115)
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Relay Switching
for Transistor
Ignitions

TRAN SISTOR IGNITION systems pro-
vide both improved engine perform-
ance and increased breaker point life
when compared to conventional ignition
systems. While these advantages make
the new transistor systems very attrac-
tive, there is at least one minor prob-
lem-—the life of a component that nor-
mally lasted the life of the car is greatly
reduced.

Figure 1 shows a typical ignition and
the path of the primary current as it
flows through the ignition switch and
the breaker points. Figure 2 is a typical
transistor ignition circuit. Following
the arrows in Fig. 2, one of the advan-
tages of the system becomes im