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Join

the thousands

who gained success
with NRI—

DONALD A. SMITH, Hagerstown, Md., teaches
electronics for the National Industrial Research
Corp., has worked on Lark missiles in U.S. Air
Force. He says, l feel there is a great future
for NRI graduates.’

 WILLIAM L. KING, Yoakum, Texas,

averages
$150.-$170. a month in spare time fixing radio
and TV sets, plans to start his own full-time

business. He says, ““| wish it were possible to
tell every man of the wonderful opportunities.”

LR

HAROLD L. HUGHES, Indian River City, Fla,,
went from textile worker to first Senior Elec-
tronics Technician. After graduating from NRI
he worked in a TV servicing shop. He says, *|
shall be eternally grateful to NRI.”

RONALD L. WOOD, Fargo, N.D., holds a First
Class FCC Radiotelephone License and Is now
employed as a studio and master control engi-
neer/technician with KXJB-TV. He says, “Many
thanks to NRI for the Communications training
| received.”

NORMAN RALSTON, Cincinnati, Ohio, finished
6th out of 139 for a good paying Electronic
Technician position with the Post Office, credits
his success to NRI training. He writes, 'l also
have a very profitable spare-time business fixing
radio and TV sets.”

CHECK AND MAIL
THIS POSTAGE-FREE CARD

NATIONAL RADIO INSTITUTE
Washington, D.C. 200 1-094

Please send me your catalog. | have checked the field(s) of
most interest to me. (No salesman will call) Please PRINT.

D TV-Radio Servicing D Basic Electronics
D Industrial Electronics D Electronics for Automation

D Complete Communications D Aviation Communications

D FCC License D Marine Communications

D Math for Electronics D Mobile Communications

Name Age
Address ____
City _ State Zip Code__

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

GET A FAST START WITH
NRI'S ABSORBING, NEW
ACHIEVEMENT KIT

Delivered to your door—
everything you need to
make a significant start in
the Electronics field of
your choice! This new
starter kit is an outstand-
ing, logical way to intro-
duce you to NRI training
kits . . . an unparalleled
example of the value of
NRI home-study training.
What's in it? Your first
group of lesson texts; a
rich vinyl desk folder to
hold your study material;
the industry’s most com-
plete Radio-TV Electronics
dictionary; valuable ref-
erence texts; lesson an-
swer sheets; pre-address-
ed envelopes; pencils; pen;
engineer’'s ruler, and even
postage. No other school
has anything like it.

ELECTRONICS COMES
ALIVE WITH CUSTOM
TRAINING KITS

You get your hands on ac-
tual parts and use them to
build, experiment, explore,
discover. NR! pioneered
and perfected the *home
lab" technique of learning
at home in spare time.
Nothing is as effective as
learning by doing. That's
why NRI puts emphasis on
equipment, and why it in-
vites comparison with
equipment offered by any
other school. Begin now
this exciting program of
practical learning created
by NRI’'s Research and De-
velopment Laboratories.
It's the best way to under-
stand fully the skills of the
finest technicians—and
make their techniques
your own.

“BITE-SIZE" LESSON
TEXTS PROGRAM YOUR
TRAINING AT HOME

Certainly, lesson texts are
necessary. NRI's pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experiencecan
make them. They are care-
fully programmed with NRI
training kits to make the
things you read about
come alive. You'll experi-
ence all the excitement of
original discovery.

HOBBY? CAREER?
PART-TIME EARNINGS?
MAIL COUPON TO NRI

Wnatever your reason for
wanting to increase your
krowledge of Electronics

. whatever your educa-
tion . there's an NRI
instruction plan to fit your
needs. Choose from three
major training programs
in Radie-TV Servicing, In-
dustrial Electronics and
Communications or select
one of seven NRI courses
in specialized subjects.
Mail coupon for NRI cata-
log. Find out how you can
train at home this excit-
ing, rewarding way.

DISCOVER THE EXCITEMENT OF
NRI ELECTRONICS TRAINING

Founded 50 years ago—in the days of wireless—NRI pioneered the *lzam-by-

doing” method of home-study. Today, NRI is the oldest,

largest home-study

Electronics School, offering the kind of instruction that makes learning exciting,
fast. You build, test, experiment, explore. Whatever your interest, your need,

your education, investigate the wide variety of NRI training plans . .

. find out

about the NRI Achievement Kit. Cut out and mail the postage-free card now.

No salesman will

call.

Washington, D.C. 20016.
50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

NATIONAL RADIO

INSTITUTE, Electronics Division,



Pick your field of ELECTRONICS

NOW NRI OFFERS YOU 10 WAYS TO
TRAIN AT HOME IN SPARE TIME

Any training—if it is to be worth your time and
money — must give you the knowledge and the
skills you seek, the knowledge and the skills em-
ployers want. That’s why NRI puts emphasis on
providing a chcice of carefully developed training
plans in Electrcnics. NRI now offers you 10 ways
to train at home . . . 10 ways to meet the challenge
of today’s job market by training with NRI for
a career in Electronics, for part-time earnings, or

TELEVISION-RADIO SERVICING

Complete training from basic funda.
mentals of electricity to home enter-
tainment equipment. You learn to
fix radios, hi-fi and stereo sets,
black-and-white and color TV, etc.
A profitable field full or part-time.

INDUSTRIAL-MILITARY ELECTRONICS

From basic principles to computers.
A comprehensive training plan that
teaches you the fundamentals, then
takes you into such modern-day
miracles as servos, telemetry, multi-
plexing, phase circuitry, other sub-
jects.

COMPLETE COMMUNICATIONS®
Designed to teach and provide you
with actual practice in operation,
service and maintenance of AM, FM,
and TV broadcasting stations. Also
covers marine, aviation, mobile ra-
dio, facsimile, microwave, radar.

FCC LICENSE®

Specifically designed short course
to prepare you for your First Class
FCC Radiotelephone License exami-
nations. You begin with fundamenfal
Electronic principles, advance to
required subjects covering equip-
ment, procedures,

MATH FOR ELECTRONICS

A brief course for engineers and
technicians who need a quick review
of essential mathematics used in
industry, communications, in gov-
ernment jobs. Basic arithmetic re-
view, short.cut formulas, modern
digital number systems, much more.

simply for developirg a rew, fascinating hobby. ° 3
The proof of the quality of NRI training plans is
in its record of tens of thousands of successful
graduates and the reputation NRI holds throughout
the Electronics industry. Move ahead now in this
exciting, growing field. Select the training plans of
most interest to you and mail the postage-free card
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washingtaen, D. C. 20016.

BASIC ELECTRONICS

A concise course to teach modern
Electronic terminology and compo-
nents. A wealth of practical, useful
information to help you better
understand the field, give you some .
technical knowledge. For anyone
who wantse a basic understanding

of Radio.-TY Electronics.

ELECTRONICS FOR AUTOMATION

Not for beginners, but for men with
some fundamental knowledge of
Electronics who want an under-
standing of Automation in present
use, Covers process control ultra-
sonics, telemetering and remote
control, electromechanical measure-
ments, otker subjects.

AVIATION COMMUNICATIONS®
Prepares you to install, maintain,
service aircraft communications
equipment. Covers direction finders,
ranges, markers, Loran, Shoran,
Radar, landing systems. Earn your
First Class FCC License with Radar
Endorsement.

MARINE CGMMUNICATIONS®

Covers transmitters, direction find.
ers, depth indicators, radar, sonar,
other equipment used on commer-
cial ships and pleasure boats. Pre-
pares you for First Class FCC Li-
cense with Radar Endorsement.

MOBILE COMMUNICATIONS®

Learn to install and maintain mobile
equipment and associated base sta-
tions. Covers transmitters and re-
ceivers used by police and fire
departments, public utilities, con-
struction firms, taxis, etc. Prepares
for First Class FCC License.

"NOTE: You must pass your FCC License exams (any Communications course) or

NRI refurds in full the tuition you have paid.

Our 50th Year of Leadership in Electronics Training

September, 1964
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Pick your field of ELECTRONICS

NOW NRI OFFERS YOU 10 WAYS TO
TRAIN AT HOME IN SPARE TIME

Any training—if it is to be worth your time and
money — must give you the knowledge and the
skills you seek, the knowledge and the skills em-
ployers want. That's why NRI puts emphasis on
providing a cheice of carefully developed training
plans in Electrcnics. NRI now offers you 10 ways
to train at home . . . 10 ways to meet the challenge
of today's job market by training with NRI for
a career in Electronics, for part-time earnings, or

TELEVISION-RADIO SERVICING

Complete training from basic funda-
mentals of electricity to home enter-
tainment equipment. You learn to
fix radios, hi-fi and stereo sets,
black-and-white and color TV, etc.
A profitable field full or part.time.

INDUSTRIAL-MILITARY ELECTRONICS

From basic principles to computers,
A comprehensive training plan that
teaches you the fundamentals, then
takes you into such modern-da

miracles as servos, telemetry, multi-
plexing, phase circuitry, other sub-
Jects.

COMPLETE COMMUNICATIONS®
Designed to teach and provide you
with actual practice in operation,
service and maintenance of AM, FM,
and TV broadcasting stations. Also
covers marine, aviation, mobile ra-
dio, facsimile, microwave, radar.

FCC LICENSE®

Specifically designed short course
to @repare you for your First Class
FCC Radiotelephone License exami-
nations, You begin with fundamental
Electronic principles, advance to
required subjects covering equip-
ment, procedures.

MATH FOR ELECTRONICS

A brief course for engineers and
technicians who need a quick review
of essential mathematics used in
industry, communications, in gov-
ernment jobs. Basic arithmetic re-
view, short.cut formulas, modern
digital number systems, much more.

*NOTE: You must pass your FCC License exams (any Communications course) or

NRI refunds in full the tuition you have paid.

Our 50th Year of Leadership in Electronics Training

September, 1964

simply for developirg a new, fascinating hobby.
The proof of the quality of NRI training plans is
in its record of tens of thousands of successful
graduates and the reputation NRI holds throughout
the Electronics industry. Move ahead now in this
exciting, growing field. Select the training plans of
most interest to you and mail the postage-free card
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washingtoen, D. C. 20016.

BASIC ELECTRONICS

A concise course to teach modern
Electronic terminology and compo-
nents. A wealth of practical, useful
information to help you better
understand the field, give you some
technical knowledge. For anyone
who wants a basic understanding
of Radio-TV Electronics.

ELECTRONICS FOR AUTOMATION

Not for beginners, but for men with
some fundamental knowledge of
Electronics who want an under-
standing of Automation in present
use, Covers process control, ultra.
sonics, telemetering and remote
control, electromechanical measure-
ments, other subjects.

AVIATION COMMUNICATIONS®
Prepares you to install, maintain,
service  aircraft communications
equipment. Covers direction finders,
ranges, markers, Loran, Shoran,
Radar, landing systems. Earn your
First Class FCC License with Radar
Endorsement.

MARINE COMMUNICATIONS®

Covers transmitters, direction find.
ers, depth indicators, radar, sonar,
other equipment used on commer-
cial ships and pleasure boats. Pre-
pares you for First Class FCC Li-
cense with Radar Endorsement.

MOBILE COMMUNICATIONS®
Learn to install and maintain mobile
equipment and associated base sta-
tions. Covers transmitters and re-
ceivers used by police and fire
departments, public utilities, con-
struction firms, taxis, etc. Prepares
for First Class FCC License.
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RADIO SHACK

STORES /

CALIFORNIA
BAKERSFIELD — 1308 19th St.
DOWNEY — Stonewood Shop. Ctr.
LA MESA — Grossmont Shop. Ctr.
LONG BEACH — 127 W, 7th St.
SAN LEANDRO — Bay Fair Shop. Ctr.

NEW YORK
NEW YORK — 1128 Ave. Americas
SYRACUSE — 3057 Erie Bivd. East

TEXAS
DALLAS — 1601 Main St.
FORT WORTH — 1515 So. Univ. Dr.
HOUSTON — 2315 Travis St.
HOUSTDN — 322 Northline Mail
SAN ANTONIO — Wonderland Ctr.
WACO — 1016 Austin Ave.

OHID
CINCINNATI — 852 Swifton Ctr.

PENNSYLVANIA
PHILACELPHIA — 1128 Walnut St.

MAINE
PORTLANO — Pine Tree Shop. Ctr.

MINNESOTA
ST. PAUL — 16 E. 6th St.

VIRGINIA
ARLINGTON — Washington-Lee Ctr.

WASHINGTON
SEATTLE — 2024 Third Ave.

ILLINOIS .
CHICAGO — Evergreen Park, 95th §

CONNECTICUT
NEW HAVEN — 92 York St.
STAMFORD — 28 High Ridge Rd.
WEST HARTFDRD — 3

NEW HAMPSHIRE
MANCHESTER — 1247 Eim St.

RHODE ISLAND
CRANSTON — 1301 Reservoir Ave.

MASSACHUSETTS
BOSTON — 167 Washington St.
BOSTON — 594 Washington St.

BOSTON — 110 Federal St.
BRAINTREE — South Shore Plaza
BROOKLINE — 730 Commonwealth

CAMBRIDGE — Fresh Pond Ctr.
FRAMINGHAM — Shopners' World
LOWELL — Central Shop. Piaza

SAUGUS — New England Shop. Ctr.

SPRINGFIELD — 1182 Main St.
WORCESTER — Lincoin Plaza

* 1964 Catalog Price

September, 1964

So. Main St.

RADIO SHACK®

BREAKS THE PRICE
STEREOQ KITS!

M.odel 20£0K J Model 2200K

RADIO SHACK SPECIAL PURCHASE ‘Il

NEW in 1964 — Eice's finest stereo twins! 50-Watr Stereo Amplifier, 10-40,000 cps
response, Model 2050K kit. FM/FM-MPX \Wide-Band Stereo Tuner, Model 2200K
semi-kit (pre-built RF/IF). Exact match in style, size and quality!

39958 §Q99 |1 59266 §G95

SALE! Walnut enclosare for Tuner or Amplifier $14.95

® HARMAN-KARDON
STEREO RECEIVER

Now Only
Price

s1g93° ] 299

Save $60 and build she best 1964 model FM-Sterco Receiver value ever offered by
Radio Shack! 30 watts; FM and FM sterco multiplex; 13 front-panel controls. Easy-to-

build “workshop™ kit! R R
SALE! Metal Cabinet: $$.95. Wulnue Cabinet: $19.95.

4-TRACK STEREO
EICO TAPE DECK
SEMI- KIT!

Wired: Transport
Kit: Electronics
Kit Price:

i 1 3988

Wired, this recorder sells for $269.95!
Tape rtransport comes completely wired!
Price includes handsome walnut base.

Model FA30XK

t.

Eico's Reg.

FREE RADIO SHACK 1965 CATALOG |
Get yours ac the Radio Shack store nearest you or write: I
Radio Shack, 730-A Commonwealth Ave., Boston 17,
Mass. l
Name I
Skreet I
Ci State Zip
L ey iyl e ¥ -
CIRCLE NO. 31 ON READER SERVICE PAGE



NATURE
LOVERS . ..

Record nature sounds.
Set on auto operation.
Sound starts and stops
it automatically.

SLIDES
& SOUND

Built-in automatic syn-
chronizer advances
slides; coordinates them
with commentary or
music

SECRET
RECORDINGS . ..

For investigations, inter-
rogations, gathering of
evidence. Works unat-
tended. Voice starts and
stops it.

DICTATION . ..

Use voice operation or
remote-control micro-
phone. Dictate anywhere
— office, home or on the
road.

Automatic Voice-Operate

Portable Tape Recorder!
CONCORD

330

You'll find all sorts of “hands-free” uses for
Concord's amazing portable 330 — applications
not possible with an ordinary recorder. You
don't even have to be there. Sound starts it;

sound stops it. Just set

it and forget it! O The

330 is packed with features : automatic slide
projector advance; automatic Synctrol for home
movies; automatic self-threading too! Up to

6 hours playing time on 5 reels; 2 speeds; VU
meter/battery life indicator and an optional

AC adaptor. O See your Concord dealer right
away for a demonstration. Under $200.00.*
Other Models to $450.00.

For Connoisseurs of Sound

CONCORD

ELECTRONICS CORPORATION

® :
809 N. Cahuenga Bivd., Dept. 25, Los Angeles 38, Calif.
*price stightly higher in Canada
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24-position switch,
located on trans-
mitter/receiver unit, is
used for checking var-
ious circuits during
Remote Console tune-up or servicing.

INTERNATIONAL It's totally new . . . a Citizens Band transceiver with built-in test
EXECUTIVE circuits. Now at the “turn” of a switch, located on the transmitter/

] receiver unit, you can instantly check the operating performance
750-4B2 of various circuits within the set. Makes tune-up and servicing

easy. Checks filament, plate and input voltages, transmitter for-
ward and reflected power, modulation, etc.

This “years ahead" built-in test feature has been incorporated into
International’s two new transceivers. The 750-HB2 with its func-
tionally designed remote console* for desk-top installation, and the
750-HM2 for mobile communication. Both transceivers have 23 crys-
tal controlied channels, and operate on 115 vac, 12 vdc, and 6 vdc.

@ [ J .
NEW Built-in test circuits. NEW Delayed/Expanded
AVC. NEW Simplified casling. NEW Built-in S/Meter
and Transmit/Meter as standard eguipment. NEW
. : R Microphone with improved characteristics for better “close
(with B wlrcults) ., - — s
R talk” quality. NEW Speech Clipper/Filter Amplifier.
s l"l "Base station remote conzole available separately. Ash for RMO-24 HB2
. See the 750-HB2 and
750-HM2 at your Inter-
INTERNATIONAL nationabl dealer :oday!
EXECUTIVE Ask !'nm aboui his INTE ' NATIONAL
750-HM2 trade-in/trade-ur plan. CRYSTAL MANUFACTURING CO., INC.

10 NORTH LEE o OKLAHOMA CITY, OKLA.

24-position  switch, located
on transmitter/receiver unit,
Remote Console and Speaker is used for checking various
Console. Two units may be circuits during tune-up or
“stacked’ or installed separately. servicing.

CIRCLE NO. 17 ON READER SERVICE PAGE
September, 1964 5



Address correspondence for this department to:
Letters Editor, PoruLan EvLECTRONICS
One Park Acenue, New York, N. Y, 10016

Designing Tunable Oscillators for CB

B The little CB VFO tuner described in = Tune Away
Rock-Bound ¢'B Receiver” (April, 1964) should be
very useful jur the CB enthusiast with a crystal-only
receiver, but 1 believe the author is too tolerant of
the drift problem. Without resorting to voltage regu-
lators or other expense-increasing devices. I have found
the following circuit features to be of value in building
stable VF('s. The coil should be shunted by a high-
quality silver mica capacitor of at least 100 pf. und a
small amount of negative temperature compensation—
about 3.3 pi. (N750), ‘The tuning capacitar is very
important—it should be about 1-8 pf., with two small,
heavy plates, ot sturdy construction, and firnly bolted
to the chassis; I have had good luck with a Hammar-
lund H¥-15 with three of its five plates removed. leav-

ing one rotor and one stator. The coil with this setup
can be eight turns of %18 enameled on a 4" slug-
tuned form of the best quality. The ground end should
be soldered to the chassis with a heavy-duty iron. In-
stability due to the use of a flexible cable to couple
the VIFO to the recciver might be eliminated by em-
ploying a cathode follower to transfer the oscillator
signal; this could be done by changing the 6C4 to a
twin triode, such as the 12AU7, and adding perhaps
two small resistors and a coupling capacitor,
ALDEN FowLER, 18A4051, WA9KIHM
Greensburg, Ind.

Thanks for the ideas, Aldcn. The original project was
intended to stress simplicitv in construction and design,
but readers who ioant a morc stable unit would do
swell to experinent along the lines suggested.,

"Bathtub" Bathtub Capacitors?

B The output of “Big TC” (July, 1964) can be
wreatly increased by simply emersing the glass-plate
capacitors in linseced or capacitor oil. Nikola Tesla
often used oil 1o prevent corona discharge between
the primary and secondary, as well as around the
capacitors.,
Tom HENDRICKS
Lincoln, Neb.

Sounds good in theory, Tam, but a bank of foot-and-
a-half-square capacitors wonld take quite a bit of oil
—and a rather large bathtub!

Transformers for ""Big TC"

B A good source for neor sign transformers such as
that used in "Big TC™ (July, 1964) is any large
demolition pr.()ject in a business district—for a new
highway or ior urban renewal, for example. After

TRAM

P.O. BOX 187 DEPT 0!?89

-

WINNISQUAM, NH.,
. '

ELEC TB ONICS
INCORPORATED Qv

[T Tl 1V IdMOVING UP TO...

T@Aq.?ll

CITIZENS BANDRADIO

Because only TRAM gives them the perfarmance, the
quality, the guaranteed reliability that they need from
their CB equipment.

Right from the start TRAM is designed with just one
thing in mind —=Top Performance. Performance that lets
you receive even [aint signals clearly. Performance
that keeps your set operating at your desk or mobile,
not sitting in a repair shop.

Check it out yourself fill out the coupon below and
we'll send you comglete information and specifications
on TRAM CB equipment. Compare and we feel sure
you'll choose the bast, you'll choose TRAM.

TRAM Owners: Send for your Free TRAM Antenna Flag.

Please send by return mail ot no obligation, detailed mfwmuhnn l
and specifications on TRAM Citizens Band equipment
and my FREE TRAM ANTENNA BANNER. |

|
603-574-08622 Street |
City Stole I

CIRCLE NC. 38 ON READER SERVICE PAGE
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SONALERT"/LON LOW LOW POWER SIGNAL®

3 milliamps of current at 6 volts 18 milliwatts of power!

Sonalert is a startling innovation in the audible signal 95
field. It's completely electronic . . . based on the $
piezoelectric property of ceramics. Sound is preduced

by an oscillator circuit driving a ceramic transducer. ror "m“ scoas m
This new concept is highly efficient — emitting a | SC.628H. Range of op-
very discernible signal at minimum current. It also | DC. Sonalert is aiso

available for operation

imi i i at 6-28 volts AC (Model
eliminates the problems inherent to conventional m‘m}':“ L5 o

audible signals. There is no arcing, no RF noise and | Ac (Mode!_$C-110).

% Price: $7
no mechanical parts to wear out. (Feademark swBling Tor)

ESPECIALLY USEFUL TO HAMS, HOBBYISTS, AND EXPERIMENTERS IN THE FOLLOWING

APPLICATIONS:
CODE PRACTICE OSCILLATOR FAULT ALARM
STANDBY MONITOR POWER FAILURE ALARM
TRANSMITTER OUTPUT SENSOR FIRE AND BURGLAR ALARMS

You can see and hear Sonalert by visiting one of the electronic-parts distributors
listed below. Test the unit yourself on the Sonalert counter display. Te help you
use Sonalert in your equipment and projects, a new applications booklet is available

at your distributors. Ask for it. *Lowest powered signalling device in the world.
DISTRIBUTORS
ALLIED ELECTRONICS ELECTRONIC PARTS CO., INC. M-G ELECTRON CS &
Chicago—Western Ave. only A.buguerque, N. Mex. EQHIP:AE“'T Cgi, INC.
ELECTRONIC SUPPLY, INC. untsville, Ala.
W HARIaE COMPANY Huntington, W. Va. NEWARK ELECTRONICS CORP.
! icago,
BUSACKER ELECTRONIC A 5 G DU A, (15, inglewood, Calif.
EQUIPMENT CO., INC. Winston-Salem, N. C. Detroit, Mich.
Houston, Texas Washington, D. C. PHILA. ELECTRONICS, INC.
H. L. DALIS, INC.. ELMAR ELECTRONICS Philadelphia, Pa.
Long Island City, N, Y. Oakland, Calif. PIONEER-STANDARD
DEECO GOPHER ELECTRONICS CO. ELECTRONICS, INC.
Cedar Rapids, lowa St. Paul, Minn. Cleveland, Ohio
DeMAMBRO ELECTRONICS GRAHAM ELECTRONICS SUPPLY, INC. RADIO PARTS €O., INC.
Boston & Worcester, Mass. Indianapolis, Ind. Milwaukee, Wis.
Providence, R. I. GRAYBAR ELECTRIC CO., INC. SREPCO, INC.
Manchester, N. H. New England Dayton, Ohio
ELECTRICAL SUPPLIES, INC. HUGHES-PETERS, INC. R. V. WEATHERFORD CO.
Hartford, Conn. Columbus & Cincinnati, Ohlo Glendale, Catif.

. ELECTROPAC INC., PETERBOROUGH, NEW HAMPSHIRE

A Subsidiary of Computer Control Company

CIRCLE NO. 14 ON READER SERVICE PAGE
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VIKING OF MINNEAPOLIS. INC.

g CUSTOMER SERV. DEPT.
! 9600 Aldrich Avenue South
" Minneapolis, Minn. 55420

' Please send me free information on:

' O 87 Tape Transport [] Complete Tape Recorders

J 1178 TapeTransport O e _

' Name

l Address - -
City State _ Zip il

,‘/[W TAPE TRANSPORTS
MONAURAL OR STEREO

With Hyperbohic Heads— No Old Fashioned Pressure Pads

@
\ @*
\-f i._, <
‘J Model 87 Transport

Two motors e two speed o flexible head
arrangements e tape lifters e run-out switch
e head shifter e counter ¢ Erase Protek

interlock. From $138.00

Model 78 Transport From $85.00

One motor, two speed. flexible head arrange
ments, single tape motion control.

Model RP83
Matching Tape Record/Playback Preamplifier
From $92.50

» Add tape facilities to your system

s Add recording to a playback system,
| e Add stereo to a monaural system,

o Make special effect recordings.

vou can always change or expand your system with Viking
tape components—made by skilled American craftsmen.

ING oF minNearOLIS, INC.

9600 Aldrich Avenue South, Minneapolis, Minnesota, 55420

CIRCLE NO. 20 ON READER SERVICE PAGE

Letters
(Costinued from paye 6)

spending an hour looNing around one such project, |

found two transformers in the office of o wreching

company. \iter buying one and cleaning it and pant-

ing it with black metal enamel. it not only looks nice
Lut works well, toa, The price?  One dollar:

Scorr StrobTvAN, WIESETO

Grand Rapids, Mich,

Modulated Tesla Coil

W L'l TCT (July, 1964) brought to mind an (\-
periment 1 once periormed with a similar ~ctup, Here <
how it goes. You connect the primary of an audio

output transiormer in series with the B-plus so that
audio fed into the >cmndury will modulate the osdl-
Iator (12 in ~Li'l TC™), Attach a picce of Sl wire
to the chassis and bring the iree end up near the needle
to form a ~|).\rL sap. With no audio being applied,
adjust Tor a quict, stable arc. Then feed audio to the
transiormer. and you should hear the program with
the <ound coming from the arc. The elieet can be
quite striking, especially if you have an audience. 1o
show that there are no hidden speakers. Llow into the
arc  heeping your nose at a saie distance!
Thnowvas G,
P'omona,

[LJTHBY
Calif,
it Sounds Fishy

CQ Fish.” June. 1064)

The only tronble | had
five mimites to adjust

B 1 huilt your fsh ealler (-
and it was o howling success.
wits in the testing,

It took me

the Trequency. and by that time | had o whole hase-

ment jull ol fish. Not only that, but [ took it to work
and ot o bunch oi IHinois Suckers.

Fost R

New Lenos, 11,

What'd we tell you?

Fact or Fiction

B | recently came across “Flip Flap™ by Sinclair

( Becember, 1062) and enjoyed the story very much.

Unfortunately, 1 have seen nothing like it since. How
about ~ome more light fiction?

PrLitk Lveas

Azhley. Pa,

Caming up, Pele. Sce next month's issue for an espe-
cially timely little picce. The subicct? A prosidontial
clection and an ont-of-whack compnuter ., .

TV Cheater Cord/Filament Checker

B \iter studying the article on the “Cheater Cord
be Luxe™ (October, 1963), 1 decided to incorporate
a flament checker and create a really useful wadueet

8 POPULAR ELECTRONICS



5 in. Oscilloscope 1

Transistorized Meter 2

Modern Lessons 3

TRAINING
FILM

You also get the loan
of a motion picture
progector and 16 reels
of film to help you
learn quickly, remem-
ber more.

FREE!
Send For 2
Booklets Today!

EMPLOYMENT

Job Opportunities continue to
increase for the Electronics Technician

Electronics is a multi-billion dollar industry. growing rapidly, calling for
well-trained technicians, offering many good-paying opportunities. DeVry
prepares you at home — or in its well-equipped training centers — for
Radio. Television, Communications, Missiles, Computers, Radar, Control
Systems, etc.

DeVry sends the type of materials you need for learning electronics at
home. You build and keep (1) a modern 5-inch oscilloscope and (2) a
portable transistorized meter. Use these on the job or to make money as
you learn. You work 300 construction and tes: procedures with our ex-
clusive “Electro-Lab”’. Modern lessons (No. 3 above) with their handy
foldout diagrams help to speed your progress.

Let us put our more than 30 years of “"know-how'' behind you today
to help you prepare for a lot of brighter, more prosperous tomorrows.
Send coupon for 2 FREE booklets today.

Accredited Member of National Home Study Council

=

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago, M. 60641

Dept. PE-9.U
Please give me your two free booklets. “'Pocket Guide to
Real Earnings.”” and “Electronics in Space Travel™; also
include details on how to prepare for a career in Elec-
tronics | am irterested in-the following opportunity fields
(check one of more)

SERVICE
All DeVry graduates can receive
the help of our highly e-fective
employment service without ad-

DeVry Technical Institute
Chicago * Toronto

4141 Belmont Avenue
Chicago, Illinois 60641

September, 1964

Space & Missiie Electronics
Television and Radio
Microwaves

Radar

Automation Electronics

Name.
Address

City

Zone.

Communications
Computers
Broadcasting
Industrial Electronics
Electronic Contro

Age
Apt.

State

Check here if you are under 16 years ol age

>anadian residents: Weite D+Vry Tech of Canada, Ltd.
2093 970 Lawrence Avenue West, Toronto 19, Ontario
09




5 in. Oscilloscope 1

Transistorized Meter 2

Modern Lessons 3

Job Opportunities continue to
increase for the Electronics Technician

Electronics is a multi-billion dollar industry. growing rapidly, calling for
well-trained technicians, offering many good-paying opportunities. DeVry
TRAINING prepares you at home—oy in its well-equipped training centers — for

FILM Radio. Television, Communications, Missiles, Computers, Radar, Control
Systems, etc.

DeVry sends the type of materials you need for learning electronics at
home. You build and keep (1) a modern 5-inch oscilloscope and (2) a
portable transistorized meter. Use these on the fob or to make money as
you learn. You work 300 construction and test procedures with our ex-
clusive “Electro-Lab”. Modern lessons (No. 3 above) with their handy
foldout diagrams help to speed your progress.

Let us put our more than 30 years of ‘'know-how'' behind you today
to help you prepare for a lot of brighter. more prosperous tomorrows.
Send coupon for 2 FREE booklets today.

You also get the loan
of a motion picture
projector and 16 reels
of film to help you

] learn quickly, remem.
ber more.

Accredited Member of National Home Study Council
r

FREE!
Send For 2

Booklets Today!

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago, 1ll. 60641 Dept. PE-3-U
Please give me your two free booklets, ""Pocket Guide to
Real Earnings,’' and “Electronics in Space Travel*; also
inctude details on how to prepare for a career in Elec-
tronics. | am interested in-the following opportunity fields

EMPLOYMENT (check one or more):
] Space & Missile Electronics Communications
SERVICE Television and Radio Computers
All DeVry graduates can receive Micfowaves s line  ronics
the help of our highly effective Automation Electronics Electronic Control
employment service without ad-
ditional cost. Nlame Age
PLEASE PRINT

Address Apt.

DeVry Technical Institute | -.

3 Check here it you are under 16 years of age
ch'cago * Toronto anadian residents: Write ow:; Tech of Canada, Ltd,
4141 Belmont Avenue 970 Lawrence Avenue West. Toronto 19, Ontario

2093
Chicago, lllinois 60641

September, 1964 14



Letters
(Continued from page 8)

for trouble-shooting when crawling around in back of
my TV set. The gizmo is mounted in a Budco 3”7 x 47
1 5” box with a red lamp for the cheater cord, an
amber lamp for the filament checker, and two 150.000-
ohm dropping resistors. Mounted on the front panel
are sockets for 7- and 9-pin miniature tubes, an octal
socket, and a socket for picture tubes.
CHARLES R. GOExS
Dayton, Ohio

SWR Article Lauded

8 | was very impressed with “Standing Waves: Do
They?" in the June, 1964, issue. There was more
intelligent, assimilable information in two paragraphs
than many authors put in a book. Most electronic
magazines are written slightly over the average hobby-
ist’s head, but Porvrak ELECTRONICS is written right
down where we live.
Crybe Stanrienp, WAGHEG
Upland, Calif.

Thank vou for the compliment, Clvde. We hope to
continue to give you and other I'E. readers more
articles on advanced electronics—written so those with-
out cxtensive backgroynds can understand the subject.

In Defense of the Galena Crystal

B Aiter reading with pleasure Restoreth Thy Relic
Radio™ (May. 1964), Mr. Garner's very well done
piece in the same issue—""The Fabulous Diodes”—was
nearly spoiled ior me by his opening attack on the old-
time galena crystal which he terms “unreliable, finicky,

open-air, and ugly . . ."" The galena crystal, once a

sensitive spot was found, performed indefinitely. I
have some galena crystats in my possession that are
over 50 years old and they're till “reliable.” In an-

swer 10 the charge of “finicky.” | would point out
that the long dme spent in selecting one of a good
crystal’s hundreds of sensitive spots usually fell in the
same category as “knob twiddling”—the finicky part
of the galena-DX'er combo was always the DX'er.
Sure, galena crystals were “open-air”™ devices, hut at
least they could be adjusted.

1 challenge NMr. G, to

do this with one of the new-iangled ccaled-up types,
To the old-timer, the allegation thut galena crystals
were Cugly™ is the most heartless of all. Really »see-
ing” a galena crystal comes with the original thrill of
hearing. One can only “see” the beautiful tand mi-
raculous) galena crystal after gazing at one for hours,
phones glued to the cars, cramps in the legs and clbows,

“$9.95?/ "It's not.
Must be an import” It's the Cadre C-60!”

Not an import—not a toy—a full fledged 100 milliwatt transceiver with all the features
found in units selling at $20 to $50 more.

Here's the tremendous value you get in the new Cadre C-60. Two crystal-controlled channels.
Sensitive superhet receiver (1 microvolt). Powerful transmitter that delivers over 70 milli-
watts to the antenna. Features: AGC, earphone jack, speech clipping, high impact plastic
case, telescoping antenna. Includes channel 11 crystals, Uses standard penlight cells or
special rechargeable nickel-cadmium batteries, $59.95.

FOR GREATER RANGE—The Cadre C-75 1.5 watts, 2 crystal-controlled channels. $99.95.

See Cadre CB transceivers and the new Consort FM Wireless Microphone. For free catalog, write:

¥ .. FR E= Industries Corp.. Commercial Products Div., Endicott, N. Y.
CIRCLE NO. 6 ON READER SERVICE PAGE
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-
next promotion
in electronics,

will this be
the answer?

If you're doing a routine job that anyone who
knows a little electronics can handle, you're
not worth more money. And you won't be
worth more unless you get more training in
electronics. Maybe you can't go on to col-
lege—but you can learn advanced electronics
—even the new field of space technology—
and increase your earning power through a
CREI Extension Program in Electronic Engi-
neering Technology. You're eligible if you
have a high school education and work in
electronics. If your knowledge of funda-

ACCREDITED ME/BER OF THE NATIONAL HOME STUDY COUNCIL

CRET

FOUNDED 1927

September, 19564

mentals is rusty, CREI includes a refresher
course. Our Free book gives all the facts—
mail coupon today or write: CREI, Dept.
1209B, 322« Sixteenth St., N. W., Wash-
ington 10, D. C.

SEND FOR FREE BOOK

I
I
I
I
l
]
I
|
|
|
I
I
I
I
I
|

I ELECTRON ICS

_‘

The Capitol Radio Engineering Institute

Dept. 12098, 3224 Sixteenth St., N. W.

Washington 10, D. C.

Please send me FREE book describing

CREI Programs in Electronics and Nuclear

Engineering Technology. | am employed
8 | in electronics and have a high school

s €ducation.

|

|

|}

|

I Nrsren

I Name Age

I Address

I City State
Employed by

I Type of Present Work

|

L

Check: [ Home Study

Zone

G. 1. Bill
PEI3

Residence School

L —
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fabulous
“LONG JOHN” BEAM
MODEL 115B

The Most Powerful Antenna
Ever Built for Citizens Band

Heavy Duty Boom
to Mast Bracket

Rugged Driven Element
to Boom Bracket

B Optimum spaced elements on 2" 0D boom insure
maximum theoretical gain B Delivers 12.7db forward
gain B Develops 25db front-to-back ratio —40db
front-to-side ratio — effectively eliminating unwanted
signals from back and sides B Multiplies effective
radiating power of a transceiver 10 times B Driven
element at DC ground for improved signal-to-noise
ratio and lightning protection B Ruggedly con-
structed of heavy wall aluminum @ Rotates with
heavy-duty TV rotator

If you're looking for the cleanest, clearest, most
far-ranging signal on Citizens Band, you'll want
Hy-Gain's Model 115B “Long John™'...featuring engi-
neering innovations that add a new dimension to
Citizens Band performance and reliability. Comes
with all parts pre-driiled and clearly marked for
fast, easy assembly. $69.95 CB Net

See them today at your favorite Hy-Gain Distributors
or write for the name of the distributor nearest you,

HY-GAIN ANTENNA PRODUCTS CORP.
8498 N.E. Highway 6, Lincoln, Nebraska

The Antenna Manufacturer with a Record of “Firsts”
CIRCLE NO. 42 ON READER SERVICE PAGE
12

Letters
(Continued from page 10)

and then heanng. like a voice from another planet,
“Hello, this is radiophone broadcasting station . . .”
Ep NewwManN, Chief Engineer, WDBJ-TV

Roanoke, Va.

Relay Ignition Switching

H With reference to “Relay Switching for Transistor
Ignitions” (May, 1964), some car owners may have
difficulty if an “idiot light” is used as a battery charge
indicator. If there is a return circuit through the lamp
and relay coil, the relay will not release, even when
the ignition is turned off, and the engine will continue
to run. To correct this condition, you can connect a
500-ma., 400-PIV silicon diode in series with the “hot”
lead of the idiot light. This lead is usually connected
to one of the voltage regulator terminals; the cathode
of the diode is connected to the voltage regulator and
the lead to the anode of the diode. Incidentally, a very
reasonably priced relay which can be used for ignition
switching—a headlight relay—is available at auto
garts dealers everywhere, and sells for 98 cents to
2.50.

BoGgHos N. SAATJIAN

Los Angeles, Calif.

Salt Spray Dampens TV

B I live in a coastal area and have a bad problem as
a result of salt spray. The area is in a deep TV fringe
area, and unless I waltz a water hose around the roof
once a week, there is a severe attenuation of signals

from the accumulation of dirt and salt deposits. If

any I’E. readers have found a foolproof solution to
this problem, I'd like to hear from them.

Mike Davis, WPE4BTX

1810 South Ocean Blvd.

Myrtle Beach, S.C.

Low-Frequency Hi-Fi

B When buying a hi-fi system, it is generally con-
ceded that one should, among other things, get a
speaker with as wide a frequency range as possible.
Considering that 60 cycles per second is the nadir
for existing musical instruments, however, what dif-
ference does it make whether or not the speaker has
good response below tLis frequency?
PHiLLiP LLOMBARD
Rochester, N.Y.

The only trouble, Phil, is that a bass tuba can hit
43 cycles, and an organ 16. Also, we think yow'll find
that greater “presence’” can be obtained with a system
that has good bass response, the frequency of the
musical instruments notwithstanding.

POPULAR ELECTRONICS




You probably thought
top quality electronic

test Instruments
were too eXPens1ve...didn't you?

Well, they’re not when you
build them with money-saving RCA kits

You've known right along that you can save money on clectronic
test instruments by building from kits.

But you may have shied away from kits because you thought
they involved complicated calibration or adjustment problems.
Forget it!

RCA kits arc inexpensive. of course, but they're also casy to
build. Build them right and they'll give vou the best performance
yon ¢an buy in their price range.

What's better about RCA test instrument Kits?

Lase of assembly is one thing. Parts are clearly identified. Fach
assembly dingram appears on the same page as the step-by-step
instructions for that section of assembly. There's no need to refer
back constantly to other pages, which consumes time and in-
creases the chance of error.

Ease of alignment is another thing, Vach kit contiins complete
instructions for accurate calibration or alignment of the instru-
ment. Where necessary, precision calibrating resistors are pro-
vided for this purpose.

What does it mean? 1t means that with RCA kits vou can get a
protessional V-O-M or VIVM toras lidle as $29.95 . Oryoucan
geta good oscilloscope tone ot the most usetul=but normally
one of the most expensive—test instruments) tor only $79 50 |

RCA VOLTOMMYST~ The most
popular VIVM on the market
WY-77E(K) Kit price $29 95*

RCA SENIOR VOLTOHMYST,
A professional YTVM
WV 98C(K). kit price $57 95¢

RCA RF SIGNAL GENERATOR. For RCA Tv BIAS SUPPLY For RF, IF
audio and TV servicing altgnment in TV sets
WR 50A K) Kit price $39 95° WG 3078(K) Kit price $1195°

LOOK WHAT'S AVAILABLE TO YOU IN KIT FORM:

RCA VOLT-OHM-MILLIAMMETER.
One of most useful instruments.
WV-3BA(K). Kit price: $29.95°

RCA TRANSISTOR-RADIO DYNAM-
IC_ DEMONSTRATOR For schools.
WE 93A K} Kit price $39 95°

Specialized instruments such as an AC VTVM or an RF Signal
Crenerator, are also avinlable as kits for far less than they would
eost otherwise, In every case, RCA Kits, when completed, are
wentical with RCA factory assembled instruments.,

Fath sub assembly i descnbed 10 separite section sl dlustiabions applving
1 thal sub assembly onbable al g glance NGO GRS FEICTONUIE BEcess a1y,

4
x

i W

RCA Y INCH OSCIL | (SCOPE Cor
patl, hghtweight, pariable.
WO-33A K) Kut price, $79 95°

RCA HIGH SENSITIVITY AC VTVM
Doubles as audio pre ampl “er
WV 76A K Kt prce $5795°

See them all-and get full lechni.
cal specifications for each- al yout
local Authorized RCA Test Equip-
ment Distributor. Or wrife tor in-
formation to: Commercial Engie
neeting, Section 1123w RCA LLEC-
TRONIC COMPONENTS AND DE-
VICES, HARRISON, N. J.

RCA V-D-M DYNAMIC DEMON-
STRATOR A workisg V O-M
WE 95A(KL Kit price $37 95°

RCAELECTRONIC COMPONENTS AND DEVICES. HARRISON.N.J.

" User pr te (optional)

The Most Trusted Name in Electronics
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st SAMS BOOKS ros |

EVERYONE IN ELECTRONICS

r Use This Handy Order Forme=

a

[J Electronic Gadgets for Your Car. Practical projects forBg
building a tachometer, transistorized battery checker
and charger, handbrake protector, and other auto- §

motive electronic devices. Easy to build from read-
ily available parts. Order CAR-1,0nly........ $2.95 §

Tape Recorders—How They Work. New 2nd edition.
Fully explains priaci J)Ieo of magnetic recording, i

a

various types of recorders, mechanisms and compo-
nents, testing procedures. Best reference book on
the subject der TRW-2, only . ..$3.95

Two-Way Mobile Radio Handbook. Completel revised
and enlarged. Latest coverage of 2-way radio equip- §

(]

ment; explains basic system theory and operation;
descnbee receivers; transmitters; control systems;
power; servicing, Prachcal complete information
on 2.-way radio. Order MRS- 2 ondy.......... $3.95

TV Receiver Tube Usage Guide. Lists tubes, fuses and
semiconductor diodes used in hundreds of pulnr
‘T'V receivers (including color models) made y over
25 manufacturers. Shows instantly what replnce—
ments may be needed. Order TUR-1, only..

.$1.95 g
Science Projects in Electricity/Electronies. Demonstrates
basic principles of electricity and electronics through
the construction of fascinating projects that are not
only instructive but useful. 7(!) 1 for self-learning
or as science-class project guide.
Order SPN-l,only . . ... ... .................
0O Seci Projects in El icity. SPE-1, only . .
[0 Science Projects in Electronics. SPJ-1, only

Introduction 1o Microelectronics & Integrated C|n:uns. A
clear explanation of this most important develop-
ment. Tells you what microelectronics is, how these
amazing miniature integrated circuits are designed,
how they work, how and where they are used.

Order ICL-1, only .......................... $2.95

Handlwok of AI*ehmc & Tngonometm Funclions, Com- s

a

a

O

prehensive reference includes basic formulas for
geometry, algebra, trigonometry, and calculus; spe-
cial sections present mathematical tables and con-
versions. Invaluable for students, technicians. and
engineers, Order ALG-1, only .$2.95

How to Read Schematic Diagrams. RSD-1

Computer Circuit Projects You Can Build. B
TV Diagnosis & Repair. TDR-1.
Radio Receiver Servicing. RS-2.,
Modern Dictionary of Electronics. DIC-2
TV Servicing Guide. S6S-1. . ... ......
Handbook of Electronic Tables & Formula
Electronic Experiments & Projects. ESE-{
Tube Substitution Handbook. TUB-T.,. ..
101 Ways to Use Your VOM & VTVM. ...
Understanding Transformers & Coils. TAC-1 .,
Automotive Electronics Test Equipment. AEL-1 oo
How to Repair Major Appliances. MAJ-1.................... 3

Famous ABC's Books
[0 Computer Programming, CPL-1. Sl 95 [ Eiectronics Drafting. DRA.] Sl 95
(3 Boolean Algebra. BAB-1 .. 1.95 [ Transistors, TRA-I,
o {Iuclromcl’estim;lamanl 'STE-1 195 O Electronic Organs. ECO
a
a

Quoo000o000oao
2o23ErseRE o

Electronics. E 1.95 [J Lasers & Masers. LAL-1.. ..
Short-Wave Listening. SWL-1. .. 1.95 (O Computers ............... 195

;——w HOWARD W. SAMS & (0., INC. ""'"-‘l

Order from any Electronic Parts Distributor or mail to
Howard W, Sams & Co., Inc., Dept. PE-9
4300 W. 62nd St., lndmnapohs 6, Ind.

Send books checked above. $___ enclosed. l
O Send FREE Booklist. O Send Photofact Index. ’
Name

Address ‘

Zone___State

‘ City
memant [N CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 weems
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Tips
and
Techniques

LIGHT FLASHER MAKES
LOW-HEAT SOLDERING GUN

Ever need a particularly low heat for sol-
dering miniature or transistor circuits? If
you connect your
soldering gun
through an ordi-
nary Christmas
tree light flasher,
it will cycle the
gun on and off,
keeping the heat at
a low but usable
level. You can get
a 100-watt flasher from your local hardware
or electrical appliance store. Just plug the
flasher unit into the bench outlet, and the
soldering gun into the flasher.

—John Lias Wilson

THIRD HAND
FOR SWITCH WIRING

If you've ever tackled the job of wiring a
selector or range switcl, you know that be-
fore you get very far vou find yourself
juggling componerts, the switch, wires,
solder, and soldering iron. To make switch
wiring much
easier, you can
huild a tem-
porary switch
mount from
two 6”-wide
boards and an
ordinary shelf
bracket. At-
tach the
boards and bracket as shown in the photo.
You'll have to enlarge the screw hole in the
end of the bracket to 3" to take the switch
shaft. Use a control nut to hold the switch
being worked on, and simply loosen the nut
when you want to rotate the switch.
—Rus Arnold

“LEAD woOOL"

INERTIA TUNING

In an effort to save space and cut down

cost, most manufacturers of small short-

wave receivers eliminate the inertia tuning
(Continued on page 22)
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You can get additional information

promptly concerning products advertised
or mentioned editorially in this issue

] Circle the number on the coupon below which corresponds to
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rated in the editorial mention that interests you.
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upper right-hand corner of the coupon.
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NEW! LAFAYETTE 70-WATT COMPLETE AM-FM

STEREQ RECEIVER
Model LR-800

Just Add Speakers and Enjoy FM,
FM Stereo and High-
Quality AM Reception

A powerful 70-Watt Amplifier plus Complete Preamplifier
Control Facilities plus a Standard AM Tuner plus a Sensi-
tive FM Tuner plus an FM Stereo Tuner—all on One Com-
pact chassis

50 e Amazing FM “Stereo Search” Circuit Signals Presence of
Stereo Broadcasts
S e Tuned Nuvistor “Front End" Provides Greater Sensitivity,
with case

Lower Noise, Less Heat
e Bar-Type Tuning Indicator for AM and FM
Variable AFC Control e Imported

NEW! LAFAYETTE @riterion®1000- PROFESSIONAL
4- TRACK SELF-CONTAINED STEREQ
TAPE RECORDER

featuring  MAGNIFICENT TEAK CABINETRY

99-0005WX

Plays 2- and 4-Track Stereo and 4-Track
Monaural

Records 4-Track Stereo and Monaural
3-Speeds: 1%, 3% and 72 ips

6 Pushbutton Tape Motion Controls
Records Sound with Sound

Automatic Shut-off Electrically and
Mechanically Returns Recorder to Stop

5. Position
e Transistorized Stereo Preamplifiers
99.1501WX e Complete with 2 Dynamic Microphones,

16

Cables, 7" Take-up Reel e Imported

POPULAR ELECTRONICS



NEW! LAFAYETTE 70-WATT COMPLETE AM-FM

STEREQ RECEIVER
Model LR-800 Just Add Speakers and Enjoy FM,

FM Stereo and High-
Quality AM Reception

= A powerful 70-Watt Amplifier plus Complete Preamplifier

5 - Control Facilities plus a Standard AM Tuner plus a Sensi-
tive FM Tuner plus an FM Stereo Tuner—all on One Com-
pact chassis

50 e Amazing FM “Stereo Search” Circuit Signals Presence of
Stereo Broadcasts
- e Tuned Nuvistor “Front End” Provides Greater Sensitivity,
with case

Lower Noise, Less Heat
Bar-Type Tuning Indicator for AM and FM
. Variable AFC Control e Imported

NEW! LAFAYETTE @riterion*1000- PROFESSIONAL
4-TRACK SELF-CONTAINED STEREOQ
———— TAPE RECORDER

featuring  MAGNIFICENT TEAK CABINETRY

99-0005WX

e

Plays 2- and 4-Track Stereo and 4-Track
Monaural

Records 4-Track Stereoc and Monaural
3-Speeds: 1%, 3% and 7%z ips

6 Pushbutton Tape Motion Controls
Records Sound with Sound

Automatic Shut-off Electrically and
Mechanically Returns Recorder to Stop

5' Position
Transistorized Stereo Preamplifiers
Complete with 2 Dynamic Microphones
99.1507 WX 3 : rtnd

Cables, 7” Take-up Reel e Imported
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LAFAYETTE
RADIO ELECTRONICS LAFAYETITE

1965 Catalog No. 650

from the
‘“World’s Hi-Fi & Electronics Center’”

e Stereo Hi-Fi—all famous brands plus Lafayette's own
top-rated components

o Citizens Band--transceivers, Walkie-Talkies and
accessories

e Tape Recorders e Ham Gear

e Test Equipment

e Radios, TV's, and Accessories

e P.A_Equipment; Intercoms

o Cameras; Optical Goods

o Marine Equipment; Auto Accessaries

e Musical Instruments; Tools; Books See the Large_c[ Selection in
UL Gt LIS Our 44-Y ear History

MAIL THE ATTACHED CARD OR THE COUPON BELOW FOR YOUR FREE 1965 CATALOG

LAFAYETTE T2-TRANSISTOR NEW! LAFAYETTE ALL-TRANSISTOR NEW! LAFAYETTE 6-TRANSISTOR
C.B. WALKIE- TAI.KIE Model HE-100 C.B. “WALKIE-TALKIE” Model HA-70  C.B. WALKIE- TAI.KIE Mocel HA-85

397 L 10y 217

2-for- 78.88 2-for-42.75 |
e Variable Squelch
Reduces Back-
ground Noise
o Separate Micro-

2-for- 21.00

e Transmits and
Receises up to

phone and e Great Fun for Kids 1 Mile

Speaker for too’ At a Price Every-| ® Crystal-Control ed 8

Better Modulation one Can Attord Transmit and k

and Increased Range  ldeal for Picknicking, Recerve !
e Optional Plug-in 117 F'Shlng Hunting. Camp- o 6 Transistors pius 2

Volt AC Power Pack ing, etc Diodes

e Complete with Tele
scoping Antenna, Trans.

o Complete witr Leather
Carrymg Case,

o With Leather Case
Earphone, Telescoping

Antenna, Batteries, mit Crystal, Bauery Earphone, Tele:.coping
Crystals for Channel 99-3022 Plastic Carrying Case 99-3011 Antenia. Batteries, Pair 99-3013
10« Imported e Imported of Crustals e Imported
LAFAYETTE RADIO ELECTRON!CS FLAFAYETTE RADIO ELECTRONICS 1.
. Oept., 114-1 P.0. Box 10
Mail Order and L.I. Sales Center i gyosset UL NY. 11791 (]
111 Jericho Turnpike Syosset, L.1., New York 1 i
New York, N.Y. Scarsdale, N.Y. Boston, Mass. i (1 Send me the FREE 1965 Lafayette Catalog 650 1
100 Sixth Ave, 6(3:{&::’1;‘! 584 Col:r;\ez?nwealth " as enclosec; send me 4
Jamaica, N.Y, Newark, N.J Natict, Mass. (Prices do not include shipping charges). i
16508 Liberty Ave, 24 Centrat Ave. 1400 Worcester St. IN
Brooklyn, N.Y, Paramus, N.J. New! ame !
2265 Bedford Ave. 182 Route 17 “EWSVT%:KE!CITV I Address ]
Bronx, N.Y, Plaintield, N.1. WATCH FOR | ]
542 E. Fordham Rd. 139w, 2 st OPENING SOON! City State Zi
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LAFAYETTE

RADIO ELECTRONICS

1965 Catalog No. 650

Ovwa-450q s Iy —Faaryr ny
Everypthorg e Elacromes Far
HOMIZ o | NIZISIRY » LABDRATDRy

from the
""World’s Hi-Fi & Electronics Center’

Stereo Hi-Fi—all famous brands plus Lafayette's own
top-rated components

Citizens Band--transceivers, Walkie-Talkies and
accessories
Tape Recorders
Test Equipment
Radios, TV's, and Accessories

P.A. Equipment; Intercoms
Cameras; Optical Goods

Marine Equipment; Auto Accessories
Musical Instruments; Tools; Books
and MUCH MORE

Ao DN FiMio s rtsisa i ms 5 805.Psy Coadr plan
[ f'x 24 R# 3 v} l?. 1l’xr

e Ham Gear

HAIL THE ITTAGHED GARD OR TI-IE COUPON BELOW FOR

LAFAYETTE 12-TRANSISTOR NEW! LAFAYETTE ALL-TRANSISTOR
C.B. WALKIE-TALKIE Model HE-100 C.B. “WALKIE-TALKIE” Model HA- 70

'9 9

2-for- 78.88
e Variable Squelch

1 2-for-42.75

Reduces Back-
ground Noise
® Separate Micro-
phone and
Speaker for
Better Modulation
and Increased Range |
® Optional Plug-in 117 |
Volt AC Power Pack
o With Leather Case,
Earphone, Telescoping
Antenna, Batteries,
Crystals for Channel
10 o Imported

99-3022

LAFAYETTE RADIO ELECTRONICS

Mail Order and L.1. Sales Center
111 Jericho Turnpike  Syosset, L.I., New York

New York, N.Y. Scarsdale, N.V.
100 Sixth Ave. 691 Central
T (Park) Ave.
amaica, N.Y,
16508 Liberty Ave,  ,Nevark M)
Brooklyn, N.Y. Paramus, N.J.

2265 Bedford Ave.

Bronx, N.Y,
542 E. Fordham Rd.

182 Route 17
Plaiafietd, N.J.
139 W. 2 S

September, 1964

o Great Fun for Kids

o ldeal

e Complete with Tele-

2-for- 21.008

too! At a Price Every- |
one Can Afford
for  Picknicking,
Fishing, Hunting, Camp-
ing, etc.

scoping Antenna, Trans-.
mit Crystal, Battery
Plastic Carrying Case

99-3011

o Imported
O D N W D S G D R I D e S Ee

'T.AFAYETTE RADIO ELECTRONICS
Dept., 114-1, P.D. Box 10
yosset, L. l..

Bostos, Mass.
584 Commonwealth
Ave.

Natick, Mass.
1400 Worcester St.
NEW!

NEW YORK CITY

STORE! 8
WATCH FOR
OPENING SOON!

—_— e i D
*

[0 Send me the FREE 1965 Lafayette Catalog 650

(Prices do not include shipping charges)

|
-

See the Largest Selection in
Our 44-Y ear History

YOUR FREE 1965 CATALOG

NEW! LAFAYETTE 6-TRANSISTOR
C.B. WALKIE- TALKIE Model HA-85

]95

Transmits and

Receives up to
Mile

Crystal-Control ed

Transmit and

Receive

6 Transistors plus 2

Diodes

Complete with Leather

Carrying Case,

Earphane, Tele:.coping

Antenna, Batteries, Pair

of Crystals e Imported

99-3013 .

!
I
]

N.Y_ 11791

enclosed; send me . _




NEW! LAFAYETTE 23-CHANNEL CRYSTAL-
CONTROLLED DUAL CONVERSION 5-WATT

Efficient, dependable 2-way communications in any
fixed or mobile application is assured with this
rugged, new 5.watt CB transceiver. A military-
type frequency synthesizing circuit makes it pos-
sible 1o transmit and receive over the full range of
23 channels with erystal-controlled accuracy—no

extra cry
Boost eire

als to buy and install! Advanced Range-
it can be used to increase sideband power

during transmission—lets you get through when
noisy conditions make reception of your signal

difficult!

Highly efficient cirenit design
uses 13 tubes (including two
nuvistors) and & diodes to pro-
vide top performance under a
wide range of operating con-
ditions.  Dual-conversion  re-
ceiver offers high .3 pv sensi-
tivity and low noise, plus ex-
cellent adjacent channel rejec-
tion. Includes every necded fea-
ture for optimum reception—
crvstal-controlled “fine tuning”
capability on all channels of
+2.5 Ke (Delta Tuning), high-
efficiency variable noise limi-
ter. variable squelch, and
Auntomatic  Volume Control.
Also included is an illumi-
nated meler which iglicates
relative RF power' oufput or
received  signal  strength in
“S" units. and plug-in facil-
ities for the Lafayette PRIVA.
COM selector call unit.

Operates in a fixed or mobile location with equal
case . . . has built-in power supply for either 117V
AC or 12V DC. Specially designed “Vari-Tilt™
mounting bracket simplifies mobile installation—
permits fast remeval of the transceiver too! And,
there's nothing else to buy-——you get all crystals
and a built-in vibrator for 12V DC, plus 2 power
cables. Measures a compact 12°Wx5”Hx10"D (in-
cluding controls and plugs at rear). Imported.

Model 1B.400.

99-3001WX 16950

ADVANCED "RANGE-BOOST" CIRCUIT

CB TRANSCEIVER

WITH
ADVANCED “RANGE-BOOST"
CIRCUIT

Model HB-400

B Frequency Synthesized Circuit Provides 23 Crystal-Con-
trolled Transmit & Receive Channels—No Extra Crystals to
Buy! ® Continvous One-Control Channel Tuning ® Full 5-
Watt Input B Push-To-Talk Microphone & Electronic Switch-
ing m Dual Conversion Receiver With 3/10 uv Sensitivity
m Delta Tuning Offers “Fine Tuning” of =2.5Kc on Receive
® Variable Squelch, Variable Noise Limiter, AGC M Built-in
117V AC & 12V DC Power Supply B “Vari-Tilt” Mounting
Bracket for Easy Mobile Installation m Plug-in Facilities For
Lafayeite Selective Call Unit

Increases Your Effective Range—Llets You Get Through When Others Faill

Want to effectively increasegour range?
You g¢an—with Range-Boosf! A simple
turn of a éwitch on the HB-400 in-
creases the average percentage of mod-
ulation and lets your voice cut through
QRM and noise to reach further . . .
gives you more "talk-power” when you
need it—without overmodulating!

20

Average Percent-
age of Moduiation
Is Lower

Average Percent- |
age of Modulation |
is Higher—Side-
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NEW! LAFAYETTE 23-CHANNEL CRYSTAL-
CONTROLLED DUAL CONVERSION 5-WATT

CB TRANSCEIVER

Eficient, dependable 2-way communications in any WITH

fixed or mobile application is assured with this 5 "
rugged, new 5-watt CB transceiver. A military- ADVANCED IRANGE'BOOST
type frequency synthesizing circuit: makes it pos- CIRCUIT

sible to transmit and receive over the full range of
23 channels with crystal-conirolled accuracy—no
exira crystals to buy and install! Advanced Range-
Buoost circuit can be used to increase sideband power
during transmission—lets you get through when
noisy conditions make reception of yonr signal
difficult!
Highly efficient circuit design
nses 13 tubes (including two
nuvistors) and 8 diodes to pro-
vide top performance under a
wide range of operaling con-
ditions. Dual.conversion re-
ceiver offers high .3 uv sensi-
tivity and low noise, plus ex-
cellent adjacent channel rejec-
tion. Includes every needed fea-
ture for oplimum reception—
crystal-controlled “fine tuning”
capability on all channels of
+25 Ke (Delta Tuning), high-
efficiency variable noise limi-
ter, variable squelch, and
Automatic Velume Control.
Also included is an Hlumi-
nated meler which igglicates
relative. RF power' oufput or
received signal strengith in
“S” ynits, and plug-in facil-
ities for the Lafayeite PRIVA-.
COM selector call unit.
Operates in a fixed or mobile location with equal
ease . . . has buili-in power supply for either 117V
AC or 12V DC. Specially designed “Vari-Tilt™
mounting bracket simplifies mobile installation—
permits fast removal of the transceiver too! And,
there’s nothing else to huy—you get all crystals
and a built-in vibrator for 12V DC, plus 2 power
cables. Measures a compact 12"Wx5”Hx10"D (in-
cluding controls and plugs at rear). Imported.
Model HB-400.

99-3001WX 16950

Model HB-400

¥ Meets All FCC Requirements
v nd Ruggedly y Rodio

B Frequency Synthesized Circuit Provides 23 Crystal-Con-
trolled Transmit & Receive Channels—No Extra Crystals fo
Buy! ® Continvous One-Conirol Channel Tuning B Full 5-
Wott Input B Push-To-Talk Microphone & Electronic Switch-
ing m Dual Conversion Receiver With 3/10 uv Sensitivity
W Delta Tuning Offers “Fine Tuning” of *2.5Kc on Receive
B Variable Squelch, Variable Noise Limiter, AGC B Built-in
117V AC & 12V DC Power Supply W “Vari-Tilt" Mounting
Bracket for Easy Mobile Installation B Plug-in Facilities For
Lafayette Selective Call Unit

ADVANCED "RANGE-BOOST" CIRCUIT

Increases Your Effective Range—Lets You Get Through When Others Faill

) ) CONVERTIONA
Want to effectively lncreasegour range?
Yoy ¢an—with Range-Boos! A simple

turn of a éwitch on the HB-400 in- kverage Percent- i

creases the average percentage of mod-  “ase of Modulation
ulation and lets your voice cut through |5 Lower

QRM and noise to reach further . . .

gives you more “talk-power” when you

need it—without overmodulating!

20

WITH RANGE-BOOST,

Average Percent-
age of Modulation
is  Higher—Side- |
band Power is In-
creased

POPULAR ELECTRONICS



NEW! LAFAYETTE ALL-TRANSISTOR DUAL
CONVERSION 5 WATT CB TRANSCEIVER

FEATURING If you're looking fur a high-performance CB trans-

AUTHENT'C MECHAN'CAL ceiver in a_.\lnull. compact size, ynu.'ll want the
FILTER HB-500! Using advanced solid-state circuitry, this

transceiver offers full S-watt performance, yet s

small encugh 1o fit conveniently into the most com-

pact car. And, battery drain i~ ~o low as to be

Model HB_5OO negligible—the transceiver draw~ no more (han
-35 amps on receise, .85 amps on trans=mit. As a

result, you need neither heavy-duty battery nor

generator—an  important  ad-

vantage in mobile applications!

The transmitter features full

T —— - erystal control on any 12 of

& - ua——
/” / 7 fthe 23 CB channels. Dual con.
i e -
- i B

than .5 pv sensitivity offers 12
crystal-controtled «hannels,
plu® full 23 channel tnning
capability. A 455 K¢ mechani-
cal filter provides ultra-sharp
receiver  seledtivity—virtually
eliminates adjacent channel
interference!  Other  features
include an efficient Automatic
Noise Limiter, variable Squelch
for silencing the receiver on
standby. spotting switch for
exact frequency location on
tunable receiver, ST meter
and iluminated channel dials.
This rugged transceiver offers
instantaneous,  conl - running
speration and features printed
circuit, all-tramsistor design. Equipped with mobile
mounting bracket, pu h-to-talk dynamic microphone,
crystals for operation on channel 12. Operates on
12V DC (neg. or pos. ground) or on 117V AC with
optionul solid-state ower supply. Imported.

8 12 Crystal Transmit Positions plus 12 Crystal Receive Posi- Model HB-500.
tions B 23 Channel Tunable Receiver with Precise Vernier

Tuning @ Dual Conversion Super-heterodyne Receiver W 15 50
Transistors, 3 Diodes, 1 Zener Diode plus 1 Thermistor @ Zener 99-3027WX
Diode Voltage Regulated Receive Oscillator for Superior

Frequency Stability @ Dependoble Sealed Relay Swiiching

W Auvtomatic Noise Llimiter B Varioble Squelch m For 12

Volt DC Mobile Operation (Negative or Positive Ground) or

for 117V AC Operation when used with Matching Solid State

AC Power Supply (Optional) B Meets All FCC Regulations

Part 95

| version  receiver  with hetrer

HIGHLY SELECTIVE MECHANICAL Model HB-501 Solid State AC
FILTER Power Supply

Witk CB channels only 10 Kc apart, . .
selectivity is important! In the HB-500, Matching solid state AC power supply

ultra-sharp selectivity is achieved by for HB-50C for fixed station operation
means of a true mechanical bandpass (at home, business office). Transceiver
filter in the 455 Kc IF section. At 10 rests on power supply to form attractive
Kc on either side of the cemter fre-  integrated unit. Size 11%x6'%x3'hy".

quency, the filter provides 60 db of Imported

attenuation — an extremely high re- .

jection ratio that assures complete

adjacent channel rejection! 99-3028 Net 16.95

CIRCLE NO. 20 ON READER SERVICE PAGE
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NEW! LAFAYETTE ALL-TRANSISTOR DUAL
CONVERSION 5 WATT CB TRANSCEIVER

FEATURING If.you?re looking for a high-performance CB trans-

AUTHENTIC MECHANICAL ceiver in a small, compact size; you'll want the
FILTER HB-500! Using advanced solid-state circuitry, this

transceiver offers fnll S-watt performance, yet is

small enough to fit conveniently into the most com-

pact car. And, battery drain is so low as to be

negligible—the tramsceiver draws no more than

MOdel HB"SOO .35 amps on reccive, .85 amps on transmit. As a
result, you need nejther heavy-duty battery nor

generalor—an important ad-
vantage in mobile applications!
The transmitter features full
crystal control on any 12 of
the 23 CB channels. Dual con-
version receiver with better
than .5 uv sensitivity offers 12
crystal-controlled channels,
plus’ full 23 channel tuning
capability. A 455 Kc mechani.
cal filter provides ultra-sharp
receiver selectivity—virtually
eliminates adjacent channel
interference! Other features
include an efhcient Automatic
WNoise Limiter, variable Squelch
for silencing the receiver on
standby, spotting switch for
exact frequency location on
tunable receiver, “S™ meter
and illuminated channel dials.
This rugged transceiver offers
instantaneous, cool - running
Jperation and features printed
circuit, all-transistor design. Equipped with mobile
mounting bracket, push-to-talk dynamie microphone,

Smoll, Compact Mea 'K D 3¥ crystals for operation on channel 12. Operates on

low Current Drain on 12V DC (neg. or pos. ground) or on 117V AC with
optional solid-state power supply. Imported.

® 12 Crystal Transmit Positions plus 12 Crystal Receive Posi- Model HB-500.

tions @ 23 Channel Tunable Receiver with Precise Vernier

Tuning @ Dual Conversion Super-heterodyne Receiver B 15 50

Transistors, 3 Diodes, 1 Zener Diode plus 1 Thermistor @ Zener 99-3027WX
Diode Voltage Regulated Receive Oscillator for Superior

Frequency Stability @ Dependable Sealed Reloy Switching

8 Automatic Noise Limiter @ Variable Squelch ®m For 12

Volt DC Mobile Operation (Negative or Positive Ground) or

for 117V AC Operation when used with Matching Solid State

AC Power Supply (Optional) B Meets All FCC Regulations

Part 95

HIGHLY SELECTIVE MECHANICAL Model HB-501 Solid State AC
FILTER R

With CB channels only 10 Kc apart, ) i

selectivity is important! In the HB-500, Matching solid state AC power supply
ultra-sharp selectivity is achieved by for HB-50C for fixed station operation
means of a true mechanical bandpass (at home, business office). Transceiver
filter in the 455 Kc IF section. At 10 rests on power supply to form attractive
Kc on either side of the center fre- integrated unit. Size 11%x6'4x3"%,".
quency, the filter provides 6@ db of Imported

attenuation — an extremely high re- :
jection ratio that assures complete
atjacent channel rejection! 99-3028 Net 16.95
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In any CB application . ..
you'll outperform ‘em all with a

MESSENGER,

'l
.ﬂ‘

Your own 2-way radio for
_ Business or Personal use!

“PERSONAL MESSENGERS"—Com-
pact, hand-held 100 milliwatt or 1%
watt units! Rugged and reliable—I11
transistors, 4 diodes. Twice the sensi-
tivity and 407 more range than similar
units with conventional circuitry—more
output than similar units with same
rated inputs!

Cat. No. 242-101. .100 Milliwatts. .. .$109.50 Net
Cat. No. 242-102. .1% Watts: . ..... $129.50 Net

“MESSENGER’; “MESSENGER TWO"’
4 For mobile, base station. High
| efficiency makes full use of maxi-

o * | mum allowable legal power. Excel-
ﬁ # | lent receiver sensitivity and selec-
@ .L: tivity, Automatic *'squelch” control.
® 5 crystal controlled channels on
the *“*Messenger” and 10 crystal
controlled channels plus tunable
recciver on the **Messenger Two’'.

“MESSENGER"™ ~— $114.95 Net
Cat. No. 242-127.........115 VAC/6 VDC
Cat. No. 242-128... .. ... 115 VAC/12 vDC

| “MESSENGER TWO'" —$169.95 Net
Cat. No. 242-162.........115 VAC/6 VDC
Cat. No. 242-163........ 115 VAC/12 VvDC

“MESSENGER IlI"”"—Everything
you want in a CB transceiver—a
husky signal, extreme sensitivity,
razor-sharp selectivity—and com-
plete flexibility for base station,
mobile, public address, or battery
powered portable use! Double con-
version receiver—set-and-forget
“Volume" and **Squelch’ controls
—11 channel coverage—""Tone
Alert” Selective Calling System
available as accessory.

Cat. No. 242-150

12 Volts DC Messenger Iif.. .. .$189.95 Net
Cat. No. 250-823

117 Voit AC Power Supply....$ 29.95 Net

The nation’s most
pepular Citizens Radio
equipment line!

Rated BEST by
Distributor
Salesmen in

WRITE TODAY for full color brochure, or see your
Deater/Distributor and ask for a demonstration!

National Survey!
E. F. JOUHNSON COMPANY

l{
'® 2442 TENTH AVE. S.W. « WASECA, MINNESOTA

CIRCLE NO. 18 ON READER SERVICE PAGE
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Tips
(Continued from page 14)

feature which permits you to spin the dial
from one end of the band to the other. You
can provide inertia tuning yourself with a
material known as ‘lead wool.” Available
from plumbing supply houses and some
hardware stores, it consists of heavy,
“dead-soft” lead fibers. Just remove the
main tuning dial of your receiver, and tamp
the back of the dial full of lead wool. The
added weight does the trick.

—Bob Kuchn, WOHKF

PLASTIC DYES
FOR COLOR-CODING

While milady’s nail lacquer is an ideal
medium for color-coding, it has one draw-
back—it only comes in varying shades of
red. True, recent fashion trends also pro-
vide shades of green or blue as well as
gilver, but if you purchase clear nail polish,
you can tint it to any color you wish simply
by adding one or more of the dyes used to
color liquid plastic casting mixes. These
dyes are carried by most hobby shops, and
they mix well with all makes of color-
less nail polish. —Margyie V. Erickson

MAKE YOUR OWN
FEEDTHROUGH BUSHINGS

Feedthrough bushings that come in handy
when building VHF receivers, transmitters,
and experimental equipment can be easily
made for 4 few cents each. Lock a 13"
pipe hex nut
in a vise, and
chamfer the
the end of a
36" polysty-
rene rod.
}) Thread the rod
by screwing it
into the nut,
making sure
to get the
thread started
right. Cut the
threaded rod
into E7
lengths and
drill through
it with a "~
to %”-diam-
eter drill. Then
mount the bushing with a nut on each side
of the shield, and simply thread your wire
through it. That's all there is to it.
—Wailfred E. Beaver

SHIELD
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BARNES BOOKS ON ELECTRONICS

ELECTRONICS IN BUSINESS MACHINES

by Tom Jaski. How electronics in automation sifts the
mountains of information about the millions of daily trans-
actions that weave the web of business and industry today.
Illustrated. $5.95

VACUUM-TUBE CIRCUITS FOR THE ELECTRONIC EXPERIMENTER

by Julian M. Sienkiewicz. At last in one book—all the basic
diagrams, schematics, and other vital information on vac-
uum-tubes and their circuits. 192 pgs. 100 illus. $4.95

COMPUTERS AND HOW THEY WORK

by James D. Fahnestock. A fact-filled guidebook to elec-
tronic computers. More than 110 illustrations, easy-to-follow
tables in nine sections will help you understand all major
types of computing machines. $4.95 ———

THE ELECTRONIC EXPERIMENTER'S MANUAL

by David A. Findlay. With this guide you can put theory
into practice. Learn about every component used in experi-
mentation, every tool, its function and why it is used, A
perfect guide to professional know-how. Illustrated. $4.95

yemeemsme—ccccce=ee= USE THIS HANDY ORDER FORM L L L .
[

ELECTRONICS BOOK SERVICE—A. S. Barnes & Co. Inc.
151-51 Seventh Avenue, Whitestone 57, New York, PE 61A

Please send me the books | have checked below:

| enclose $........... (You pay all postal charges) [] Send C.0.D. (I pay charges)

............ copy(ies) of ELECTRONICS IN BUSINESS MACHINES at $5.95 per copy

............ copy(ies) of VACUUM-TUBE CIRCUITS FOR THE ELECTRONIC EXPERIMENTER at $4.95 per copy
............ copy(ies) of COMPUTERS AND HOW THEY WORK at $4.95 per copy

............ copy(ies) of THE ELECTRONIC EXPERIMENTER'S MANUAL at $4.95 per copy
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New
Products

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

FM STEREO TUNER KIT

A low-cost ($49.95) FM stereo tuner Kit
has been announced by the Heath Company.
There are only three simple-to-use controls
on the Model AJ-13: an automatic frequen-
cy/on-off switch, an on-off FM-stereo se-
lector, and a flywheel tuning control. The
7-tube-envelope circuit has 12 tube func-
tions which include FM multiplex reception.
Sensitivity is 2% uv. for 20 db of quieting;

Circle No. 75 on Reader Service Page |5

mono frequency response, =1 db from 30 to
20,000 cycles; stereo response, =2 db from
50 to 15,000 cycles. Harmonic distortion is
1¢, or less at 1 kc., channel separation 25
db or more. Features include a stereo broad-
cast indicator light and a large edge-lighted

slide-rule dial. A matching 16-watt ampli-
fier (the AA-32) is available for $39.95.

SPECIAL-PURPOSE RECEIVER

Developed by Regency Electronics, Inc., the
Model TM “On-Call” Monitoradio is specifi-
cally designed to alert off-duty or volunteer
firemen or policemen, emergency squads, or
private ambulance crews. The 18-transistor,
7-diode unit (with all options) boasts 1-pv.
sensitivity, and a three-way power supply
which can be operated from house current, a
car battery, or with an optional battery pack

24

using nickel-cadmium rechargeable bat-
teries. An emergency tone alert is also in-
corporated on an optional basis. Four basic
models of the “On-Call” Monitoradio are
available: single-channel crystal or multi-
channel with up to six crystals, covering
either 150 to 175 mc. or 30 to 50 mc. Units
for special frequencies are available on re-
quest. Prices start at $99.95.

Circle No. 76 on Reader Service Page |5

PACKAGE DEAL FOR WOULD-BE HAMS

Conar Instruments’ complete Novice “pack-
age'’’ consists of a three-band (80, 40, and 15
meters) receiver, a 25-watt transmitter, a
key, and an ARRL manual to help the po-
tential amateur operator earn his license.
Capable of picking up AM, c.w. and SSB
transmissions, the receiver features vernier

Circle No. 77 on Reader Service Page |5

tuning, two i.f. stages, two audio stages,
transformer-operated power supply, built-in
speaker, separate BFO, antenna trimmer,
variable i.f. gain, and headphone jack. The
transmitter is crystal-controlled and in-
cludes a pi-network output and a 3” panel
meter. Both units are easy to construct.
Price of package, $64.00. The receiver is
available separately for $37.50, the trans-
mitter for $32.50.

CARDIOID DYNAMIC MICROPHONE

Specifically designed for the home record-
ist, LTV University’s new Model 8000 is a
shock-mounted cardioid dynamic micro-
phone. The cartridge produces a smooth
frequency response from 70 to 15,000 cycles,
and the diaphragm will, under normal
operating conditions, retain its original
level of performance throughout the life of
the microphone. Under a special warranty,
the Model 8000 is guaranteed against all
defects in material and workmanship for
five years. Price, $28.95.

Circle No. 78 on Reader Service Page 15

STEREO TAPE RECORDERS

Two broad new lines of stereo tape record-
ers have been introduced by Ampex Cor-
poration: the “2000" series and the “1000”
series. The “2000’ line incorporates a self-
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reversing mechanism and automatic thread-
ing. The “1000” line has the same basic
design and
performance
without the
automatic fea-
tures. Each
line consists of
three record-
rs (plus sep-
arate speakers
and micro-
phones): a
completely
self-contained portable unit; a furniture
model tape deck in oiled walnut cabinet;
and an unmounted tape deck for component
systems. The latter “2000" series model is
shown in the photo. All models in both lines
operate at 7%, 3% and 1% ips, record 4-
track stereo or mono, and play back 4-
track stereo or mono and half-track mono
or full-track mono. Prices start at $350.00.

Circle No. 79 on
Reader Service Page I5

DRY TRANSFER CIRCUIT SHEETS

To simplify the preparation of etched cir-
cuit boards, Prestype, Inc. has introduced 16
separate Etch-Tronics sheets. Each 12" x 16"
sheet carries one specific part of a circuit,
repeated many times. After vou chemically
clean a laminate board, you burnish an
Etch-Tronics circuit directly on the board
using a burnisher, ball-point pen, or even
a paper clip. Then chemically clean the
board again—carbon tet is recommended—
etch it, clean it once more, and it's ready
for use.

Circle No. 80 on Reader Service Page 15

COMBINATION RC BRIDGE/CAPACITOR CHECKER

An unusual combination of functions are
featured in the Electronic Measurcments
Model 801 resistance-capacitance compara-
tor bridge and in-circuit capacitor cieciker.
In-circuit tests that can be made include
detection of
open canaci-
tors for any
value ahove 50
pf., with shunt
resistance as
low as 30 ohms
for 350 pf.;
short detection
on all non-elec-
trolytic capaci-
tors, with
shunt resis-
tance as low as 100 ohms; and indication of
intermittents. Out-of-circuit functions in-
clude bridge resistance measurements from
0.5 ohm to 500 megohms in four ranges.; ca-
pacitance from 10 pf. to 5000 uf. in four

Circle No. 81 on
Reader Service Page 15
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ranges; leakage at rated voltage up to 500
volts; and power factor from 0 to 60,
Prices: $24.95 (as a kit); $38.95 (wired and
tested),

“AIR-DAPTER” CONVERTER

Want to make your car radio a VHF
receiver and listen to aircraft towers,
arrivals and departures, and other airport
transmissions ? The Livingston “AIR-
DAPTER” is a transistorized VHF con-

Circle No. 82 on Reader Service Page 15

verter, with self-contained battery supply,
that provides reception of the aviation
signals in the 108-126 mc. range. The auto
receiver, which acts as an i.f. when used
with the converter, is simply tuned to 1000
ke. No further adjustment is necessary,
and all other tuning is done with the con-
verter. The internal 9-volt battery will last
many hours and can be replaced by re-
moving the four cover screws. Price, $21.95.

DARKROOM ENLARGING AID

Determining the proper printing paper con-
trast and exposure time is easy with the
Mitchell Fotoval®
Computer System.
Introduced by the
Heath Company,
the Fotoval was in-
vented by photog-
raphy cnthusiast
Robert Mitchell and
engineered by
Heath in conjunc-
tion with Weston
Instrument & Elec-
tronics. The light-
' sensitive probe
allows measure-
ment of desired
highlight and shad-
ow areas smaller
than the hole in an IBM card. And anyone,
regardless of experience. can develop the
prints the darkroom worker has made—or
the undeveloped prints can be stored in a
light-tight box and developed later. Avail-
able in kit form from Heath, the Fotoval can
also be purchased wired from any Weston
photo dealer. 3o
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BREAKTHROUGHS

Brief news flashes on recent important
developments in the field of electronics

® Detailed, accurate maps of the moon are ex-
pected to result from work going forward at
Arecibo, Puerto Rico, site ot the world'’s largest
and most powerful radiotelescope. Staf mem-
bers at the Arecibo facility, operated by Cor-
nell University under a U.S. Air Force contract,
have established a workable grid pattern for
the moon comparable to the imaginary latitude
and longitude systems used by map makers on
carth. The grid makes it possible to determine
where radar signals transmitted from Arecibo
strike the moan. A great deal about the sur-
face and other chavacteristics of the moan can
be learned through careful analysis aof such
radar signals . . .

® Another entry in the race to produce the
world’s most powerful superconducting magnet
has been announced by RCA—a device that is
clhiimed to produce a magnetic field of 107,000
ganss—214.000 times more powerful than the
earth’s magnetic field. The magnet, made pos-

sible by the development of a method of mak-
ing a Hexible superconducting ribbon of nio-
hium and tin (three miles of this “ribbon” were
used to wind the magnet ), is expected to have
applications in developing new techniques for
generating power such as magnctohydrodynam-
108 and controlled nuclear fusion. Other applica-
tions will b in plasma research and space pro-
pulsion, and in high-energy physics.  Super-
conductiviiy—the phenomenon of zero resistance
to the How of clectricity at very low tempera-
tures—is enrrently regarded as the only answer
to the problem of Lhow to build extremely pow-
erful magnets . ..

® Electronic “ticket takers” that read magneti-
cally coded Long Island Railroad commuter
tickets. cancel one ride, and then activate an
“enter” sign and unlock the turnstile, have
been installed at two Long Island stations.
Under the system, a cammuter can buy a one-
trip, weekly, or monthly ticket magnetically
coded to show his boarding point, destination,
and the period during which the ticket can he
used. The ticket is inserted in a slot in the
turnstile housing and is “read” by a computer
which magnetically “punches” it and informs
the passenger how many rides remain, 1If the
ticket is spurious or invalid for any reason, it
is rejected. The system, manufactured by

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
unlimited opxortunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES,

UP TO SEtVE'N,TE?HN;‘CU\BN'Sl arcGne%ded for ev%?; enginser oo tltlis. plus
superior training is why Balle raduates are ng paid more to start,  yemendous backlog of high pay posi-
and are advancing more rapidly than many men who have spent four :

years in training. tions waiting BAILEY GRADUATES.
Resident training is easier and costs less than r———————MAIL TODAY——=—————=
you may think! We provide housing and part- PE-9
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet , . , no obligation.

VETERAN APPROVED

BAILEY INSTITUTE OF TECHNOLOGY

1930 S.Vandeventer, St.Lovis, Mo0. 63110

»

"
This Minneapolis-Honeywell system
controls hundreds of automatic man-
vfacturing operations, Experience
on live equipment is emphasized at

Bailey and is another reason for the

Please mail immediately this free booklet without obligation
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1 GUN!

ONLY The Slo4 %
N-ASHLAND
ROTARY ACTiew PAINT gu

JsUs you paint 4 bine

50 fin€ you Ca®
write your name ...

»

|usH |
i [ Delivers as much pain per minute
) A1 . as a $200 industrial compressor
| H model. HANDLES WATER SOLU-
< g L — BLE RUBBER BASE OIL BASE,

= A Mi- W
half ee o ull foot-and-a. PRINTS. LIGHT OILS. . - (NSEC:
swath withen2 pass ., TICIDES . . . FLOCR WAXES,

[ - -\" POLISHES AND OTHER LIQUIDS.
- « No costly compressars
¢ No nozzles, needles. strainers
to clog

No air hoses to drag
No tlimsy vibrators

2-SPEED OPERATION for pes-

fect contr )t light and heavy

o v
1113

I

FINGER-TIP CONTROL OF
PAINT FLOW —trigger lets you
start and stop spraying instantly
ADJUSTABLE GATE FOR EX-
chl;l' WIDTH OF SPRAY YOU

NT—from % " l¢ 18" —can’

0g el

59°

Covers 3009% more width
in each stroke than a 6” brush or rolfer...

Now you can do 100 Sq. fi. of surface in minutes— because you
cover three times as much area on each stroke, with the Sloan-
Ashfand Rotary Paint Gun. You cover a full foot-and-a-half
swath with perfect control. Big job or small . . . inside or out-
side . . . whether you're spraying paint or other fluids—nothing
does the work as quickly, as easily as this amazing paint gun!

T St
. ! = pES ' . - '3.'1*-
23, 4 L | ¥

P
'

L

.
T Lk

CLAMP-ON CAN holds full
quart

PAINT VOLUME CONTROL
lets you deliver just the
amount of paint-desired to the
working surface

For 115V AC operation

Fully guaranteed

ALUMINUM DIE CAST
HOUSING for light weight and
rugged durability

CAN'T EVER CLOG

IN OPERATION

Powerful GE motor and rotary
action spin the paint at a
steady 17 000 RPM

actually makes the Sloan-
Ashland Paint Gun impossible
1 n

Reduces misting and overspray
to a minimum. Eliminates 90%,
of usual masking! No more need
to cover everything in sight. b

AMAZINGLY EASY TO CLEAN OR CHANGE COLORS...
Fill container with water or preper solvent, run gun for a minute or
two. That's all there is to it! No mess, no bother!

===,
TWO QUARTS OF
SPRED-SATIN PAINT

American Products Division, 589 Broadway, New York 12, N.Y.
Send me your new Sloan-Ashland Rotary Paint Gun. | may use
t for seven days free, and return it at your eapense if | af
not fully satisfied

Also—send me two free quarts of Spred Satin Paint (worth $4.30)
which | may keep and use whether or not | agree to buy the
Sloan-Ashland Rotary Paint Gun.

If | do agree to keep it. | will pay only $8,50 a month until |'ve
aid the low price of just $59.95 (plus shipping and handling

Nam
{Please print)
Street
City___ one. State .

Where employed —

Home phone number_
PEY
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with the
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ACTION

Rl:"ll' THE SM‘N-AS#UND
TARY ACTion PAINT gy

|at's you paint 4 bine
so tine you Cam
wiite yout name .. -

Delivers as much pain- per minute
as a $200 industrial compressor
model. HANDLES WATER SOLU-
BLE, RUBBER BASE, OiL BASE,
FLAT, SEMI-GLOSS AWD ENAMEL
PAINTS. LIGHT OILS . . . INSEC-
TICIDES . . . FLOCR WAXES,
POLISHES AND OTHER LIQUIDS.

¢ No costly compressers

« No nozzles, needles. strainers
to clog

No air hoses to drag
No flimsy vibrators

- 4 I
cover a full font-and-a-
h3it swath with on2 passa. o

. o 2-SPEED OPERATION for per-
E fect control of light and heavy
== liquids.
P & — e FINGER-TIP CONTROL OF
- = PAINT FLOW —trigger lets you

start and stop spraying instantly
ADJUSTABLE GATE FOR EX-
ACT WIDTH OF SPRAY YOU
WANT —from %4 * to 18"—cant
ever clog in operation.

59°

Covers 300% more width
in each stroke than a 6" brush or roller...
Now you can do 100 Sq. ft. of surface in minutes —because you
. cover three times as much area on each stroke, with the Sloan-
Ashfand Rotary Paint Gun. You cover a full foot-and-a-hait
swath with perfect control. Big job or small . . . inside or out-
side. . . whether you're spraying paint or other fluids—nothing
does the work as quickly, as easily as this amazing paint gun!

Typical Oval Pattern of
Ordinary Spray Gun.

Oval spray and wide 3 e
feathering around edges

make precise work difficuit
requires extensive masking.

*‘Stratght Line’* Pattern of
Sloan-Ashiand Paint Sun.

you perfect control for the
most precise paiptin g

CLAMP-ON CAN nolds full  §
quart .
PAINT VOLUME CONTROL
lets you deliver just the
amount of paint-desired to the
working surface

For 115V AC operation

Fully guaranteed

ALUMINUM DIE CAST
HOUSING for light weight and
rugged durability

CAN'T EVER CLOG

IN OPERATION

Powerful GE motor and rotary
action spin the paint at a
steadr 17,000 RPM , . .
actually makes the Sloan-
Ashland Paint Gun imposgible
to clog in operation!

'
Reduces misting and overspray 4 . .
to a minimum. ElimInates 90% < 4
of usual masking! No more need >
to cover everything In sight. | -
AMAZINGLY EASY TO CLEAN OR CHANGE COLORS..,
Fill container with water or Pmpef solvent, run gun for a minute or
two. That's all there is to it! No mess, no bother!

~. FREE

TWO QUARTS OF
SPRED-SATIN PAINT

| Lt

American Products Division, 589 Broadway, New York 12, N.Y.
Send me your new Sloan-Ashland Rotary Paint Gun. | may use
it for seven days free, and return it at your expense if | am
not fully satisfied.

Also—send me two free quarts of Spred Satin Paint (worth $4.36)
which | may keep and use whether or not | agree to buy the
Sloan-Ashland Rotary Paint Gun.

r

l

|

|

1

|

1 If | do agree to keep it, | will pay only $8.50 a month until I’ve
I paid the low price of just $59.93 (plus shipping and handling)
|

l Name = ——

I (Please print)

I Street _ T — _— - —
I Zone
I

City— State__ e

Where employed______

Home phone number. =
| PE9
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(Continued from page 26)

Extra Litton Industries Advance Data System divi-
Crystals sion, has also been undergoing testing at two
to London Underground (subway) stations . . .
Buy!

FULL ® Plasmajet engines for spaceships, portable

torches that boil tungsten and slice through
23 CHANNEL = concrete, and new spotlights as bright as the
Delta Tuning @ “Noise Immune” Squelch @ Double | sun are just some of the possibilitios inherent

Tuned IF's @ Triple Tuned RF ® AC/DC Voltage Doubler | il # new type of free-burning plisma generator
demonstrated by Columbia University's  Elec-

Power Supply ® Microphone Preamp ® “Dual” Function . . :
PR o b tronics Research Laboratories. Herctofore, plas-

[ ] i - q q
Panel Meter Ituminated Meter and Channel Selec ma (an clectrically conductive gas most com-
tor @ Pulse Tuned ANL @ Tone Alert Connector monly manifested as a brilliant, intensely hot
Compact 8" x 11" x 4'4” ® Complete, Ready to Operate. | stream) has been generated by passing gas

WRITE, WIRE or PHONE TODAY FOR COMPLETE INFORMATION through an electric are surrounded by a special
....................................... confining and cooling apparatus. The new de-
( MULTI-ELMAC COMPANY vice, which is more than twice as efficient,

ionizes gas by passing it through a porous

E AUovt SRRRIDEE GUERGLST mraphite  electrode “I)('forc it enters the ar
OAK PARK 37, MICHIGAN graphite ¢ N Gauss UG Ane:
Fhis  climinates the need for confining and

Name . cooling, and produces a free-burning, open-air
(please print) pl.Lsma
Address
® L ; e
CY o Zone ... State oo Libraries of the future may be largely com-

puter-operated, with one or more centralized
machines serving as a vast storchouse of tech-
ical data and general information. The fea-
ity of such a setup was recently demon-
strated by Univac Division of Sperry Rand
Corp. which has programmed a Univac 490 at
the World’s Fair Library/USA exhibit to re-
produce on demand reading lists and/or essays
on 73 different subjects. In special demon-
strations, librarians in St. Louis—a thousand
miles away—queried the World's Fair machine
and received 700-word printed reports in 20
seconds . . .

B T T

@

® A mcthod of teaching a computer to handle
4 | new problems by “reinforcement,” a term bor-
rowed from the psychologists, has been devised

Endless magnetic tape magazine for 9 2T 3 - . N
jus.r automatic and continuous playback. In- by Marion .D. ¥\ altz .fnd Prof. l.\m;.z-hun Fu,
stantly converts any reel-to-reel tape re. Purdue University engincers.  Reinforcement—
Nn °°”:e' lo a ccra‘n:urjuous'ﬁ‘liayer. !:’hea'l '3" figuratively the “rewarding” of correct solutions
party music, helping children with stud- . . " N LI T
ies. language practice. sieep learning, .m.d the r(htllfl)lll,‘.‘,’ of incorrect ones—was ap
unhimited commercial use. plied to a simulated analog factory control
END ¢ Fits any recorder o No threading system. For leaming circuitry, a 1620 digital
¢ No rewinding e Plays 15 minutes computer was incorporated. The 1620 makes
—repeats automatically e Record or 1 I .,
Tn erase as with standard rewind its ﬁr.st decisions by f_hppmg a coin —thvp it
tapes. Always ready for use. examines the results of those decisions. Right
$9.75-at most audio Visual and Record- choices receive positive reinforcement, meaning
IT ing equipment dealers or sent postpaid. that there is a greater chance that the same de-
Satisfaction guaranteed.

cision will be made under similar circumstances.
Negative reinforcement is given wrong an-
swers . . .

dﬂ/}&’t& Au n I O-VE N 0 R —W. Steve Bacon
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You Can't Buy Better Color TV
Performance At Any Price!

Heathkit’ Deluxe

Color TV Saves 30%
Has Exclusive Features

& Is Easy To Build!

GR-53A

539900

(Includes chassis,
all tubes, VHF & UHF
tuners, mask, mounting
kit, & special speaker)
cabinet optional $49.00

Here’s What The Experts Say! Popular Electronics,
May issuc: “The GR-33A is not a skimpy receiver
in which corners have been cut to keep costs down
and still provide color TV. Instcad, the GR-33A
(on a comparison shopping basis) has the same
color and sound fidelity, tlexibility, and case of
handling as those manufactured receivers which
scll for over $600.”

Radio-TV Experimenter, Junc issue: “The repair
cost savings during the Heath Color TV sct's life
compared to commercial units may be more than
$200.”

Popular Mechanics, February issue: “Mounted, pre-
aligned critical circuits enable beginners to assemble.
Picture quality is topnotch.”

Science & Mechanics, April issuc: “Built-in servicing
circuits such as a dot generator are valuable aids in
getting the sct operating for the first time &
climinating expensive scrvice calls & bills when
realignment or part replacement is needed later on.”
Anyone Can Build It! No special skills or knowledge
required . . . all critical assemblies are factory-built
& tested ., . simple check-by-step instructions take

you from parts to picture in just 25 hours!
Exclusive Built-In Service Center Eliminates Main-
tenance Costs! You adjust and maintain the GR-53A
yoursclf with the degaussing coil, service switch,
and built-in dot generator! No more costly TV
service callst No other set has these selfsservicing
fcatures!

No Expensive Service Contract! Since you maintain
the set, there's no need for a costly service contract.
Hcath warrants the picture tube for | year, all
other parts for 90 days!

Compare These Additional Features: e 26-tube, 8-
diode circuit o Deluxe Standard-Kollsman VHF
tuner with push-to-tune fine tuning for individual
channels, 2 thru 13 e New transistor UHF tuner

for channels 14 thru 83 e High definition 70° 217
color tube with anti-glare bonded safety glass o
24000 volt regulated picture power e Automatic
color control & gated AGC for peak performance
e 3-stage high gain vidco L.F. e Linc thermistor
for longer wube life o Thermal circuit breaker for
component protection,

Cabinet Or Custom Installation! After assembly,
just slip the complcte unit into the handsome
GRAS3-6 walnuifinished hardboard cabinet! Or,
if you prefer, monnt it in a wall or custom cabinet.
Enjoy Complete TV Reception Now! | . . by order-
ing the new 1964 Heathkit 21 High Fidelity Color
V!

Kit GR-534, chassis, tubes, mask, VHF and UHF
tuners, mounting kit, speaker, 121 lbs. ____$399.00
GRA-53-6, walnut-finished cabinet, 53 lbs. __$19.00

1 p—— FREE HEATHKIT CATALOG !
Mg Soc these and over 250 other exciting
Heathkits available in easy-to-build kit
form. Save 50% or more by doing the
easy assembly yourself! Send for your
free catalog today!

bncccccccccccncccccacccccccace=

H HEATH COMPANY Dept. 10-9-1
Benton Harbor, Michigan 49023
[JEnciosed is $

send model(s)
[[] Piease send my Free Heathkit Catalog.

, plus freight. Please

Name
(Please Print)
Address.
City State Zip

S e e e e e e e e == IS

. Prices & specifications subject to chance without notice,  CL-185R-1
- o - - - -
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master mathemalics in your leisure

PROGRAMMED LEARNING

exclusive with

. . X Q
Britannica & Schools
a member of the Encyciopaedia Britannica Family

THESE 17 TESTED COURSES IN THE GENU-

INE “TEACHING MACHINE” APPROACH
TTH GRAOE MATHEMATICS « WHOLE NUMBERS AND NUMERALS
* MODERN MATHEMATICS FOR THE JUNIOR HIGH SCHOOL « BASIC
MATHEMATICS « VERBAL PROBLEMS IN ALGEBRA » ALGEBRA !
* PLANE GEOMETRY » ALGEBRA Il + MODERN ALGEBRA  THE
LANGUAGE OF ALGEBRA - TRIGONOMETRY - SOLID GEOMETRY
* ANALYTIC TRIGONOMETRY « INTRODUCTION TO SETS
INEQUALITIES AND FUNCTIONS « INTRODUCTORY CALCULUS | & NI
* OESCRIPTIVE STATISTICS « MANAGEMENT DECISION MAKING

Not a “scrambled book” or miniature gadget promising
only “review" or “highlights” from a box.

Here is the full curriculum of mathematics, presented only
after testing on thousands of students.

You will find not just “2,000 simple steps,” but 6,000
...8,000, or in some areas, more than 11,000 carefully
developed and researched “frames” of information.
Permits you to progress at your own rate of speed. You
take periodic tests under your own Britannica tutor. This
is no “do-it-yourself” short cut. Sold only through the mail.

: BRITANNICA SCHOOLS Dept. PE-34
14 East Jackson Boulevard NO OBLIGATION ...
Chicago, lltinois 60604 ACT TODAY

Please send me full details on mathematics.

NAME

ADDRESS

CiTy — STATE 2P CODE.
AGE OCCUPATION

o
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A New Déimension. ..
INMUSIC

AVAILABLE

I COMPLETELY
ASSEMBLED
OR IN A

KIT FORM

AUDIO-COLOR

Add visual excitement to hi fi or stereo system with AUDIO-COLOR
- . . a transistorized unit that can be easily attached to your hi fi,
stereo, tape recorder . . . even most radios.
A moving panorama of color casts dancing images on a soft frosted
screen as the music plays. Brilliance of light reflects the various
volumes as it rises and falls with each beat of the music. AUDIO-
COLOR is simple to build . . . screwdriver and soldering iron are
all the tools you'll need.
Now you can see your favorite recordings or stereo tapes with
the AUDIO-COLOR . . . a real conversation piece for music lovers
and electronics enthusiasts alike.
Kit w/walnut finished Completely assembled unit in
cabinet..........$39.95 walnut finished cabinet $49.95
Complete instructions included / Shipped Railway Ezpress
Collect—Send check or money order to:

Division of Natlonal Radio Institute, Dept. JA4C
CONAR 3939 Wisconsin Ave., Washington, D.C. 920016
CIRCLE NO. 7 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. Be-
cause we get so many inquiries, none can be
acknowledged, and PoruLAR ELECTRONICS re-
serves the right to publish only those requests
that normal sources of technical information
have failed to satisfy.

Schematic Diagrams

RCA ‘‘Magic Brain” superhet receiver. Model 9K2.
Tunes 150 kc.-60 mc. ¢Dick Bohl, R.R, #2, Mowrys-
town, Ohio)

Howard Radio Co. Model 435-A receiver, circa 1942.
Tunes 4 bands. (Ned A. Hedrick Jr., 1331 Northwest
Dr., Pella, Towa 50219)

McMurdo Silver *Orpheon’’ 7-tube t.r.f. broadcast
receiver, 1938. (G. B. Publow, Box 590, Picton, Ontario,
Canada)

Majestic Model 111 auto radio buiit by Grigsby-Grunow
Co. of Chicago, about 1935. (Jeffrey Boyea, 2280 W.
Mangold Ave., Milwaukee, Wis. 53221)

Sparton Model 301 receiver, circa 1927. Uses 2 #50,
2 %81, 6 %27 tubes. (Ronaid Hattner, 14040 Sherwood,
QOak Park 37, Mich.)

Philco Model 46-860 recelver, code 121. Covers broad-
cast and short-wave bands to 22 mec. (Frederico Po,
1573 Doroteo Jose, Sta. Cruz, Manila, Philippine Re-
public)

New-Tronics Model A1l transistorized stereo amplifier,
about 20 transistors. (Earl Morwitz, 4222 N. Ashland,
Chicago, Ill. 60613)

Truetone Model D-911 receiver, chassis 277, 3 bands.
8 tubes. (Darrell Lumpkin, R.R. 1, Modoc, Ind. 47358)
Meissner 6-tube a.c.-d.c. radio kit. Tunes 6-18 mc.
and 35-160 kc. (Norman F. Swain, 1156 Socorro Ave.,
Sunnyvale, Calif.)

Case Electric Co. neutrodyne broadcast receiver, about
1927. (Jan Johnson, 560 Bloomfield Ave,, Bloomfield,
Conn. 06002)

Bendix RA-10 (CA) ADF receiver, 1942, Tunes 300 kc.
to 12 mc. in 4 bands. (J. Hartman, 1121 W, Airport,
Lompoc, Calif.)

E. H. Scott custom-bullt receiver, 12 tubes, chrome
chassis, ser. 11-137. (J. W. Fraser, 2003 Cherokee Rd.,
Carpentersville, Il1.»

(Coacinued on page 32)
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This New Heathkit’'FM Stereo Tuner At $49.95...

Equals Complete Stereo Electronics For $89.90!

Start With The New Heathkit AJ-13 Stereo Tuner!
Fivst vou'll Hke the case with which it operates. ..
just thiee comrobh—=0n OfEFM-Stereo Selector . ..
a buning Connmol . oand AFC On-Oft switch. What
could he simpler?

And et voun enjov @ host of maximum pertormance
featmes like the built-in sterco comvarter ... auto-
matie hrequency control that tocks-in all stations for
quict, dvitt heeacaeption .. a stereo indicator light
that silently signals when stereo is being broadcast

Carge edge lighted slideaule dial tor casy station
reading . ocasy ihvwheel tuming .. external antenna
tevminals . . plus point-to-point wiring and a pre-
assembled. prealigned “front-end™ lor fast, simple
asembhy! Goes together in a couple of evenings!
You'll Like The Modern Color Styling, Too! . . .
mocha brown & beige steel cabinet with midnight
blick arim accems,

Now Add The Heathkit AA-32 16-Wart Sterco Amp-
lilier with it~ 4 stereo inputs .. mag. phono, cer-
amic phono. tmer & anxiliary. his clean, pure
power response of = F db from 30 1o 30.000 cps at
8 watts per channel! Tis full complement of con-
trols ...mono stereo switdh: a dual-concentric vol-
e contiol tor adjusting bhoth channels simulan-
couslv or individually: fullrange tandem-type tone
controls tor simultancous adjustment of bass or
treble. Its Z-tabe amplifving drcuit with 2 tourstage
preamps. and 2 push-pull power output stages. lts
complete  tramsformer operiated  full-wave  silicon-
diode civarit. Tis simple fast point-to-point wiring

... beginners finish in just @ few hous! Tis atrac-
tive stvling ooomatches the VB3 Taner. his low,
low price. .. >39.95!

Now Scttle Back & Listen! The somnd's superh ..
the operation simple ..o the sivling hindsome L L.
the savings big! Discover why more people 1ehy on
Heath 10 take the high cost out of quality, Use the
handy coupon & choose both units now!

Kit A]-13. FM Stereo Tuner, 13 lbs.
Kit A 4-32, 160 are Sterees Amp. 15 lbs. .

. $49.95
$39.95

FREE HEATHKIT CATALOG

|
See these and over 250 other exciting |
Heatkkits available in easy-to-build kit |
form. Save 50% or more by doing the |
easy assembly yourself! Send for your
free catalog today! |
d

= ST AT E 21T (R

, HEATH COMPANY, Dept. 10-9-2 :
I Benton Harbor, Micnigan 49023 I
I D Enclosed is $ ., Flus postage. Please |
I send model(s) o ]
| [[] Please send my Free Heathkit Catalog. ]
] Name l
(Please Print)
: Address :
| City. State, Zip )
HF-170R-1

L Freesd pecicato ssiopcirocra ar i o trobe a
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Operation Assist
(Continued from page 30)

Airline (Montgomery Ward) Model 93WG-801A T-tube
receiver, circa 1945. ¢John Kanbergs, 553 Rocky Way,
Redwood City, Calif. 94062)

Grebe ‘‘Synchrophase * receiver, type MU-I, ser. ZDHC.
(John Demerski, 150 Sixth st., Bristol, Coun.)

Firestone 4-A-20 ‘*Air Chief’* 2-band receiver, code
5-5-9000A. Uses 6 tubes (C. R. Bush. Jr., 1105 W. 109
Pl., Los Angeles. Calif. 9004 1)

Federal Electric Mode! D-10 5-tube BC receiver, about
1925. (Jack Allison, Y Genesee Dr., Commack, N.Y.
11725)

Silvertone Model 7057 -adio-plhiono combs with record
cutter, ser. 456469. (John Burns III, 233 N. Oxford.
Independence, Mo. 64053)

E. H. Scott recelver/record player. Tunes 5 bands, has
2 magic-eve tubes, toral of 28 tubes, (Jerry White-
leather, 129 Ogden Ave., Swarthmore, Pa, 19081)

Midwest Model S8-8 7-tube radio about 1947. (Edward
J. Conroy, 305 Perry St., Buffalo, N.Y. 14204)

RCA Model R-32 broadcast console, about 1930, 10 tubes.
(Paul Knupke, 1225 Cass Rd.. Maumee, Ohjo 43537

Sparton (Sparks-Withington Co.) Model 10Y21 re-
ceiver, around 1939-1943. (Fred Budig, 315 E. 93 St.,
New York, N.Y. 10028)

Special Data or Parts

Philco Model 41-95 battery-operated BC receiver. code
121, ser, U 41230, Parts list, service data, and sche-
matlc needed. (Paul J. Roggenbuck, Johnston Rd.,
Port Hope, Mich. 48468

Kolster Model 8B 8-tube radio. 1926, bullt by Federal-
Brandes, Newark, N.J. Schematic and source for UX-
112 tube needed. (Jack LaVelle, 4616 W. 152 St., Oak

Forest, Iil.)

Crosley Model 1526 10-tube radio covering BC to 18
me. in 3 bands. Schematic and variable capacitor B-
135036 needed. (Russell J. Edmunds, 24 Rosslyn Ct.,
Little Silver, N. J. 07739)

Wilcox-Gay ‘'Recordio’’ tape recorder, Model &-T-11,
ser. 534. Schematic. manual, any other info requested.
(F. Cottle, 24 John St. North, Hamfiton, Ontario.
Canada)

Case_ 5-tube radio, marde by Indiana Mfg. & Electric
Co., Marion, Ind., in late 1920's: has 3 calibrated dials
on front. Any information will be appreciated. (Norman
C. Elser, Box 164, Evansport, Ohio 43519)

Philco Model 42-390 8-tube radio. code 121. Tunes BC,
s.w., FM, (John Sueninicht, Rte. 2, Grafion, Wis.)

Universal Management 6-tube receiver. ser. 9179, late
1930's. (Michael Peters, R. R. 1, Burnett Wis.)

Atwater-Kent Model 60C 8-tube radio. late 1920's, (Al-
bert Malone, 3 Circle Ave., Miil Valley, Calif.»

Hibbard ‘‘Supertone’’ 5-tube a.c.-d.c. portable receiver.
Freed-Eisemann Model NR-7 neutrodyne battery-oper-
ated t.r.f. rcceiver using 6 201A tubes. (Warren Buell,
608 N. Cherokee Ave., Los Angeles 4, Calif.)

Howard Communications Model 718 receiver, ser.
7181252, circa 1938. Tunes 540 kc.-20 nic. in 3 bands.

; I . i B
(Gary Noel, 8556 Savitt Pl.,, Union. N.J.» Hansen Electric Products Model M-70 VTVM, ser.
Radiotel Model 1500 receiver, ser. 15%6, made by Pacific Px232., Schematic and instruction manual needed.
Electron Products, Lon; Beach, Calif. (L. J. Potter, tLeonard Shustek, 166-15 17th Rd., Whitestone 57,
660 Union N.E., Salem Ore. 97301, N.Y.)

1155 British aircraft receiver. Tunes 5 bands. Has BC-1253 UHF transmitter using acorn tube. Frequency
9 tubes and ‘‘eye.’’ (Terry Mickelson, 324 W. Gorge range wanted, plus any technical data and schematic.
Rd., Victoria, B.C., Canada) (John D. Griffiths, 38 Lowell Ave., Summit, N.J.

Century Model FC-2 tuhe tester. (Stephen Ondosh, 309 07901)
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