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PACO
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NEWPACO

B

-12

REGULATED POWER SUPPLY KIT

Two instruments in one! A reliable

source of variable regulated DC plate
voltage from 0 -400 volts at 150 ma,
plus bias and AC filament voltages
with an exclusive 12.6 volt AC
supply! Maximum stability. Lab -quality PACE double -jewelled D'Arsonval
meters.
Model B -12 (Kit).. Net Price: $69.95
Model B -12W (Wired)
Net Price: $99.95
.

PACO
Truly,

G
a

SELF -SERVICE

-air'

Model G-15 (Kit)... Net Price: $31.95
Model G-15W (Factory-wired)
Net Price: $49.95

hm
of PRECISION
PAR4TUS COHPA:%'1. INC., world -

ced' under the auspices

mous manufacturer

of

industrial

and

oratory electronic test Instruments
over a quarter of a century. Write
new complete 1960 PACO Catalog,

f the press.

NEWPACO TK -6

T -61C AND T -61F

TUBE CHECKER

KITS

For the enterprising retailer who
wants to increase his store traffic
with this extra service. 2 models:
Counter (T -61C illus.) and Floor (T61F). 24 tube sockets,

3 simple selectors. Complete instruction data
cards make tube-checking a 'snap'.
Model T -61C (Kit).Net Price: $ 99.95
Model T-61W (Factory -wired)
Net Price: $134.95
Model T -61F (Kit). Net Price: $124.95
Model T -61FW (Factory -wired)
Net Price: $164.95

-15 GRID DIP METER KIT
hand -held electronic "jack -

of -all- trades " -VFO; Absorption
Wavemeter; Signal Source; field
strength indicator plus an exclusive
visual /aural 'on -the
Modulation
Indicator. A 'must' for the ham or
electronic technician who wants
maximum quality at the lowest possible cost.

r

NEW PACO

EW

TOOL KIT
the kit -builder or experienced
electronic technician, this complete
set of precision -built English and
American -made tools can handle any
assembly job, large or small. Includes: diagonal cutters; long -nosed
pliers; 40 -watt soldering iron; two
screwdrivers; a pair of wire- strippers.
plus see -through carrying -case
Model TK -6
Net Price: $9.95

For

NEW

PACO DF-90

PACO L -1

TRANSISTORIZED DEPTH FINDER KIT

HIGH FIDELITY ULTRA -COMPACT
SPEAKER SYSTEM SEMI -KIT

absolute necessity for protection
against shoals, and for finding that
elusive school of fish! Range, 0 to
120 feet. Large, illuminated dial for
easy readings. Operates on self -contained batteries or from ship's power
source. Completely fungus and moisture- proof.
DF -90 (Kit)
Net Price $ 84.50
DF -90W (Factory -wired)
Net Price: $135.50

'bookshelf' speaker system whose
sound output and small size will
astound you! So efficient, it assures
perfect results even with low -powered amplifiers. Response, 50- 14,000
cps. Only 151/4" x 91/4" x 81/2 ". 12
lbs. Assembly- time -1 hour!
Model L -1U (Semi -kit) In walnut
A

Net Price: $24.95

An

mow

SEE THESE KITS AT ALL LEADING
ELECTRONIC PARTS DISTRIBUTORS

ECTRONICS CO., INC.
70 -31 84th Street, Glendale 27, L. I., N.
Kit Division of PRECISION -fppnrnrus Co.,
a subsidiary of Pacotronics inc.

Y.

Int.

FIRST PROFESSIONAL 2 -SPEED TURNTABLE KIT!

NEW REK-O-KUT K34H

STEREOTABLE WITH HYSTERESIS MOTOR!
Assembles Quickly With Ordinary Tools! K -34H Kit is a
professional -quality Rek -O -Kut STEREOTABLE with two
speeds (331/2 and 45 rpm). Designed to fit narrow cabinets and bookshelves (dimensions: 125/8" x 19 ")! Features superb hysteresis synchronous motor and efficient
belt-drive. Speed can be changed while table is rotating,
merely by pressing a lever. Model K- 34H -$59.95 net.
Tapered base in hand -rubbed, oiled walnut -$14.95.
Also Single -Speed (33% rpm) Model K -33H with hysteresis synchronous motor. Only $49.94 net. With 4 -pole
induction motor-model K-33--only $39.95 net.

New Rek -O -Kut Micropoise Stereo Tonearm -model S -220,
12" arm, $29.95 net. Micropoise Control assures perfectly balanced tracking. Comes with permanently attached
plug -in cable. No soldering
hum problem! Fast single hole mounting. 16" arm, model S -160, $34.95 net.

-no

Improve your high fidelity system with Audax High Compliance Low Resonance Paraflex Speakers.

8" dual -cone

31/2" Cone Type

12" coaxial
model A- 120X
35- 17,000 cps.
$69.95

model A -35T
3,000 -18,000 cps.
$9.95

extended

rangemodel
80D
55- 13,000 cps.
$29.95.

AUDAX- Speaker Division of Rek -O-Kut Company

Biggest Sound you ever heard from a bookshelf
speaker! CA -60 Audax System-only 91/2" x 10" x 18':
Includes two 6 "woof-

ers and separate
tweeter in compactly engineered enclosure,
finished in oiled walnut on 4 sides. $59.95

r

Plus many more speakers and

building handsome,acoustically -matched enclosures for your
superb Audax speakers!

r
REK -O -KUT Co., Inc., Dept. PE -12
38 -19 108th St., Corona 68, N. Y.
Please send me full information on

Rek-O -Kut and
Audax Kits.
Enclosed is 25C for book of 6 plans "How to Build
Your Own Audax Enclosure"

REK -O -KUT

Name

STEREO HIGH FIDELITY
Export: Morhan Exporting Corp., 450 Broadway.
Canada, Allaa

Radio Corp.,

N. Y. C. 13,

50 Wingold Arg., Toronto

19,

N.Y.

sys-

New! Send for the book of 6 plans "How to Build Your Own
Audax Enclosure ". Complete, easy -to- follow instructions for

Rn -19

:(91

full

tems to suit your needs!

Address
I

City

Ontario

Zone

State

L
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19531.
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RCA KITS

RADIO

TV

HI -PI

HAM

BROADCASTING

I

INDUSTRIAL

LAB

FOR VALUE, QUALITY AND PERFORMANCE!
RCA WV -38A (K)

VOLT -OHM- MILLIIAMMETER
only $29'95
(includes batteries, probe and cable with slip-on alligator
clip, ground lead and clip, assembly and operating instructions) (available
factory -wired and calibrated -only $43.95`)
Exclusive features make this RCA VOM kit the buy of a lifetime! Extra 1 -volt and 0.25
volt (250 mv) ranges for wider usage in transistor servicing -new handle clip accommodates probes and test leads for extra carrying convenience. Assembles in a breeze!
FEATURING: ohms -divider network fuse -protected

easier -to -read scales.
extra -large
polarity reversal switch
excellent frequency response
full -wave
low circuit loading
standard dbm ranges.
SPECIFICATIONS: Input Resistance -20,000 ohms per volt on DC; 5,000 ohms per volt
on AC
Accuracy
3%
DC;
5%
AC (full scale)
Regular Scales-2.5, 10, 50, 250, 1000, 5000 volts, AC and DC; 50, pa 1, 10, 100,
500 ma, 10 amps (DC)
Extra Scales -250 mv. and 1 volt (dc)
Frequency Response -AC -flat from 10 cycles to 50 Kc (usable response at
500 Kc)
Ohms -3 ranges: Rx1 -(0 -2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0- 20,000,000
ohms)
Dimensions -W. 51/4 ", H. 67/e ",
D. 31/8"
inch meter
bridger rectifier
51/4

-±

RCA WO -33A (K)

3 -INCH OSCILLOSCOPE
only 79.95
(complete with Low -Cap, Direct Input Probe and Cable) (also
available factory -wired and calibrated -only $129.95')
The first 'scope kit with "get -up- and -go!" Use it for practically everything -video
servicing,

ddk

audio and ultrasonic equipment, low level audio servicing of pickups, mikes, pre -amps,
radios and amplifiers, troubleshooting ham radio, hi -fi equipment, etc.-and you can take it
with you, on the job, anywhere!

gn

FEATURING: voltage -calibrated frequency- compensated, 3 to 1 step attenuator
scaled
and
a
vol tag e source for irect
ing ofp peak-to -pea voltages
'raph
plus- minusscree" internal synccalibrating
... holds sync to 4.5 Mc. shielreaded input cable with low capaci
tance probe included weighs only 14 pounds includes built in bracket to hold power cord

and cables.

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch;
Bandwidth, within -3 db, 20 cps
to 150 Kc
Vertical Amplifier (Wide Band Position)- Sensitivity, 100 rms mv/inch; Bandwidth, within -3 db,
5.5 cps to 5,5
Mc
Vertical Input Impedance -At Low -Cap cable input...10 megohms, 10 ILO (approx.); At Direct -cable input...1
megohm,
90 tluf (approx.)
Sweep Circuit -Sawtooth Range, 15 cps to 75 Kc; Sync, external, ± internal; Line Sweep, 160°
adjustable
phase.

RCA WV -77E (K)

VOLTOHMYST
only

$29'95

(also available factory-wired and calibrated only

$43.95)

Think of it -an RCA VoltOhmyst Kit at this low, low price! You get famous RCA accuracy
and
dependability, plus the easiest to assemble kit you've ever seen!
FEATURING: ohms -divider network protected by fuse

ultra -slim probes and flexible leads
separate 11/z volts rms and
front -panel lettering

sleeve attachment on handle stores probes, leads, power cord

4 volts peak -to -peak scales for accuracy on low ac measurements

acid -etched.

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 overlapping ranges;
Volts (RMS) -0.1 volt to 1500 volts in 7 overlapping ranges; AC Volts (peak -to- peak) -0.2 AC
volt
overlapping ranges; Resistance -from 0.2 ohm to 1000 megohms in 7 overlapping ranges.
Zero- center indication for discriminator alignment
Accuracy
3% of full scale on dc ranges; ±- 5% of full scale on ac ranges
Frequency Response-flat within ± 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15
-volt rms ranges and the 4, 14, and 40 -volt
peak -to -peak ranges
DC Input Resistance -standard 11 megohms (1 megohm resistor in probe)
`User Price (Optional)

to 4000 volts in

7

-±

See them

all at your local RCA Test Equipment Distributor!
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a
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(ON SALE DECEMBER 27)
SHORT -WAVE LISTENING

Learn the best times for listening to European shortwave stations and start a colorful QSL -card collection. Call letters, locations, and frequencies are
given for all English- language s.w. stations

e
o

PAINLESS DENTISTRY?
OFFICES: Midwestern Office,
434 S. Wabash Ave., Chicago 5, III.,
Jim Weakley, Advertising Manager;
BRANCH

Western Office, 9025 Wilshire Blvd..
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sound" can successfully anesthetize the most painful
extraction or drilling
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SUPER SOUND

SYSTEM

Complete plans for assembling a top -notch speaker
system using sixteen 5" replacement -type speakers.
You'll have to listen to this setup to believe our
claims for its fantastic fidelity

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department. 434 South
Wabash Avenue, Chicago S, Illinois. Please allow at least four weeks for change of address. Include your old address as well as
new -enclosing if possible an address label from a recent issue.
CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be mailed to the
New York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care, but this
magazine assumes no responsibility for their safety. Any Copy accepted is subject to whatever adaptations and r
ons aare
sary to inept the requirements of this publication. Payment c
all author's, contributor's and contestant's rights, titles. and Interest
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered
as part of material purchased.
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4 GUIDE
to a
BETTER JOB,

BRIGHTER
FUTURE

A

LET DEVRY TECH PREPARE YOU IN
SPARE TIME AT HOME AS AN

Electronics

ELECTRONICS

TECHNICIAN

Guided
Missiles

Television
NO PREVIOUS TECHNICAL EXPERIENCE

Micro -Waves

OR ADVANCED EDUCATION NEEDED!
Laborers and bookkeepers, store clerks, shop men, farmmen of nearly every calling
ers, salesmen
have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don't have to quit your
present job. If you are 17 to 55, see how you may get your-

-

-

Communications
Radio

self ready for a future in the fast -growing Electronics field.
Whether you prepare at home or in our well- equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You may even start a service shop of your own.
Mail coupon for free facts today.

Industrial
Electronics

Computers

Draft Age?

Live -Wire Employment Service
Puts you in touch with JO)
opportunities
or helps
you toward a better pos tien in the plant whero
you are now employed.

IWe have valuable information
for every man of draft age; so
if you are subject to military

-

Remote Control
Systems

service, be sure to check the
coupon.

Broadcastin

SAMPLE BOOKLET
ybook-

We'll give you a free copy of an interesting
r
let, "Electronics and YOU." See for yourself how
you may take advantage of the opportunities in

FREE!

this fast-growing field.

;len. on

Your Own
Service Shop

cs in

SPACE !RAVEL

"One of North America's Foremost Electrcnics Training Centers"
DoVry Technics Institute
4141 Belmont Ave., Chicago 41,

III., Dept. PE -12

-0

Please mire me yoar FREE booklet, "Elecvonics in Space Travel," and
tell me how may prepare to enter one or more branches of Electronics.
1

AGE_

NAME
Please Print

APT._

STREET

DeVRY

NSTITIUTE

CHICAGO 41, ILLINOIS
December, 1960

CITY

ZONE

Check here
10,0

STATE

if s.b¡e, to military training.

Canadian esiaents address: DeVry Tech of Canada, Ltd.
970 tawreec Avenue West, Toronto 19, Ontario
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since its
POP 'TRONICS IN 1961. Those who have read POPULAR ELECTRONICS
from
progressed
have
we
that
aware
are
1954
in
back
beginning
the in175,000 to close to 400,000 readers. This is a result of
acceptance
creasing interest in electronics as well as the growing
of the magazine.

itself as a
The time has come when POP 'tronics must think about
means new
This
circulation.
-million
half
a
with
over
magazine
the
distributing
articles,
selecting
and
problems in obtaining
magazine, and - -last but not least - -the actual printing.
printer
Next month, POPULAR ELECTRONICS will be printed by a new
is growing
on giant presses capable of handling a magazine that
rapidly. If you are a careful reader, you will detect several
issue
slight differences between the appearance of the December
the
In
particular,
issue.
1961
the
January
and
reading
you are now
our art
text type will be larger and easier to read. Graphically,
department will be making use of bigger and better photographs,
more color, and more carefully constructed step -by -step illustraexpect
tions. Most of the changes will be subtle, however, so don't
one.
a totally "new"-looking magazine - -just a more pleasing
Do you
BONUS FOR AUTHORS. Have you ever had an article published in P.E.?
do,
have any good ideas for articles you think we might buy? If you
We
market.
buying
active
is
an
ELECTRONICS
POPULAR
remember that
projects
are looking for material on stereo and hi -fi, construction
rapidly adto be built in home workshops, and news stories on the
on
vancing electronics art. Payment rates are high and are based
the
as
matters
-such
submitted
"package"
the completeness of the
parts
furnishing of clear photographs and drawings, diagrams and
itself.
story
the
as
well
as
lists,
first
Now for the good news --if you have an article published in the
you
half of 1961 (in one of the three categories mentioned above)
Bonus."
Rate
Double
our
for
eligible
become
automatically
readers
This means that if, in the consensus of opinion of both the
noteand the editors of POP 'tronics, your story was the most
to
worthy in the category, you will receive a second check equal
,

your original payment!
Your article must be published in one of the six issues from January
electhrough June 1961, and it must be on hi -fi, construction, or
August, and
tronic news. Bonus checks will be issued during early
a $50.00
the runner -up in each of the three categories will receive
award.
consolation
check as a
Okay, fellows

-

-get busy!
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These men are getting practical training in NEW Shop -Labs of

ELECTRONICS
ON REAL
Motors - Generators
-SwitchboardsControls- Modern

-

Appliances
Automatic
Electronic
Control Units

COYNE

in Chicago -prepare for today's TOP OPPORTUNITY FIELD. Train on real full -size equipment at COYNE where thousands of successful
men have trained for over 60 years-largest,
oldest, best equipped school of its kind. Professional and experienced instructors show you
how, then do practical jobs yourself. No previous experience or advanced education needed.
Employment Service to Graduates.
START NOW -PAY LATER Liberal Finance and Payment Plans. Part-time employment help for students.

-

GET FREE BOOK

-"Guide to Careers" which describes

all training offered in ELECTRICITY and TELE-

VISION -RADIO ELECTRONICS -no obligation;
NO SALESMAN WILL CALL.

TELEVISION

Coyne Electrical School, 1601 W. Congress Parkway
Chartered flot For Profit Chicago 7, Dept. 90 -2C

RADIO ELECTRONICS

ON REAL

-

TV Receivers
Black and White
and Color
AM -FM and
Auto Radios
Transistors
Printed Circuits
Test Equipment

COYNE ELECTRICAL SCHOOL
Dept. 90 -2C -New Coyne Building
1501 W. Congress Pkwy., Chicago 7, III.
Send BIG FREE book and details of all the training
you offer. However, I am especially interested im
Both Fields
Television
Electricity

Name
Address
State

City

COYNE offers
LOW COST

O
V
OR
0 Training in
rQ' CC(4°11111
RAS Spare Time AT HOME

You CAN
QUICKLY

IELEVI

BE

LIKE THIS

The future is YOURS in TELEVISION!
A fabulous field -good pay- fascinating work
prosperous future in a good job, or independence in

Send Coupon or write to address below

-a

your own business!

Coyne brings you MODERN -QUALITY Television Home Training; training designed to meet Coyne standards at truly lowest cost
-you pay for training only -no costly "put together kits." Not an
old Radio Course with Television "tacked on." Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs -make money early in course. Free Lifetime Employment Service to Graduates.
r..

4111

CHARTERED AS AN EDUCATIONAL INSTITUTION

NOT FOR PROFIT
1501 W. Congress Parkway

December, 1960

Chicago

B W.

Coyne -the

7, Dept.

111#

COONE,1r., President

tnstitut ion behind this train.

the largest, oldest. bast equipped
90 -H2 ing...
residential eehool nfits kind. Founded1899.

DOING

INTERESTING
PROFITABLE
WORK

for Free Book
and full details,
including easy
Payment Plan.
No obligation, no
salesman

will call.

r
COYNE Television
Home Training Division
Dept.

90 -H2,

New Coyne Building
Pkwy., Chicago 7, Ill.

1501 W. Congress

Send Free Book and details on how I can get
Coyne Quality Television Home Training at
low cost and easy terms.

Name
Address
City

State
7

These 2 great Ghirardi books bring you

COMPLETE TRAINING
FOR MODERN RADIO -TV SERVICING!
Let these two famous Ghirardi training books teach you to handle
all types of AM, FM and TV service jobs by approved professional
methods! Almost 1500 pages and over 800 clear pictures and
diagrams explain EVERY troubleshooting and repair operation as
clearly as A -B -C. No needless mathematics. No involved theory.
You get practical training of the type that teaches you to do the
best work in the shortest time. Sold separately
you save $2.00
by buying both hooks. Use coupon or order from Dept. PE -120,
Holt, Rinehart & Winston, Inc., Technical Div., 383 Madison Ave.,
New York 17, N. Y.

-or

A. A. Ghirardi

Electronic's bestknown instructor

RADIO & TV CIRCUITRY
AND OPERATION
Complete training

in

modern circuits

and how to service them
You can repair ANY radio, television or other
electronic equipment lots easier, faster and better
when you really understand circuits and know lust
how and why each one works. That's exactly the kind
of training you get in Ghirardi's 669 -page Radio
& TV CIRCUITRY AND OPERATION handbook!
Gives a complete understanding of modern circuits.
Shows what troubles to look for, and how to eliminate useless testing in servicing them. Throughout.
it brings you the above- average training that takes

the guesswork out of troubleshooting and fits you
for the best paid service jobs. 417 Illustrations.
Price $9.00 but see money- saving offer!

Circle No.

I

RADIO & TV TROUBLESHOOTING AND REPAIR
Complete training

Sava"
Get both

famous

books at

of

these

Ghirardi

saving
of $2.00 under the
regular price. Check

MONEY
OFFER

a

-

SAVING

in

modern service methods

in

Ghirardt's Radio & TV TRO('BLESHOOTING
AND REPAIR is a complete 822-page guide to
professional service methods. For beginners. this
giant book with Its 417 clear illustrations is an
easily understood course in locating troubles fast
and fixing them right. For experienced men, it is
ideal for developing better methods and finding fast
answers to puzzling problems. livers troubleshooting by all methods including both "static" and
"dynamic" signal tracing types. Step -by -step charts
demonstrate exactly how to proceed. A big television section is a down -to -earth guide to all phases
of TV

coupon!

troubleshooting and service. Price $10.00. See

money -say ing offer!

in coupon to order

2 in coupon to

Circle No.

order

REPAIR ANY ELECTRICAL APPLIANCE!
Save on repair bills'

Earn in your Spare Time!

Handy troubleshooting charts quickly help you locate
This 370 -page, profusely illustrated ELECTRICAL
what is wrong. Easy instructions guide you in making
APPLIANCE REPAIR MANUAL helps you service
repairs, adjustments and parts replacements. Tells how
practically any electrical appliance in common use
to make your own low -s'est test tools. Describes wiring
even if you've never fixed an appliance before. Basic
problems. Includes appliance refinishing methods.
principles are first explained -then the book gives you
Throughout, it gives you the practical "know how" to
specific how- to- lix -it instructions for both standard and
fix your own appliances -or to build a profitable full or
automatic washers, ironers, toasters, ranges, cleaners.
part time repair business. l'rice $6.25.
mixers, razors, clocks, motors, and many more.
Circle No. 3 in coupon to order

-

REPAIR ANY ELECTRIC MOTOR!
... handle any

job from minor repairs to complete rewinding

train for something different ELECTRIC
It
MOTOR REPAIR is a complete guide that helps you
cash in on this vast, rapidly growing field. Shows how
to handle all repair jobs (including complete rewinding)
on practically ANY AC or DC motor or generator in
common use. Special duo -spiral binding brings text
pays to

To order, circle

and related bow- to -do -it diagrams side by side so that
you learn fast, easily and right. Every job is explained
so clearly you can hardly fail to understand it. Over
100,000 copies in use in motor repair shops, schools
and for home study. 560 pages. Over 000 how- to -do -lt
piclures. fries only $9.25 for tite complete training.
No. 4 in coupon

SHORT CUTS TO TV REPAIRS!
Eliminate Useless Testing -Fix
Just tam the dials of these handy, pocket -size
Ghirardi & Middleton l'IX -O -FIX TV Trouble
Finder Guides. When the picture in the l'IX -OFIX window matches the screen Image on Lho
television set you're repairing . . . presto! . , ,
you've got your clue.

Plx -(I -FIX'

TV

Receivers Twice as Fasti

indicates the receiver section where it has probably happened, then gives repair instructions.
identifies 24 common troubles
l'IX -O -FIX No.
and gives 192 causes and 253 remedies for them.
noire :oh anent troubles. Together.
No. 2 rovers
they are an easy guide hut quick "picture analysis"
servieing of any TV set . . AND THE PRICE
1

.

shows the causes of the trouble.

IS ONLY $3.00 for both.

To order, circle No. 5 in coupon
8

Always say you saw it
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RADIO EVER MADE!
DON'T THROW OLD RADIOS AWAY!
Here's the data you need to fix them in
.lust look up that troublesome old radio you
want to fix. Four times out of five, this giant.
311a- pound, 744 -page Ghirardi RADIO TROU-

The only

a

jiffy!

over 4,800 specific models of old home, auto radios
and record changers made between 1925 and 1942

Airline, Apex, Arvin, Atwater Kent, BelBLESfIOOTER'S HANDBOOK tells what is
mont. Bosch, Brunswick. Clarion, Crosley, Emercausing the trouble .
shows how to fix it.
.
son, Fada, G -E, Kolster, Majestic, Motorola.
Cuts service time in half. Eliminates useless
Phi!co, l'flot, RCA, SlIvertone, Spartan. Strom testing. Even beginners can easily fix old sets
berg and dozens more. Itas hundreds of pages of
which might otherwise be thrown away.
old tube and component data, service short cuts.
Gives trouble symptoms and their remedies for
etc. i'rice $10.00.
Circle No. 6 in coupon to order

how-to -do -it
handbook
of its
kind still
in print!

.

HOW TO GET STARTED IN RADIO-TV- ELECTRONICS
Now you'll really understand circuits-components- equipmentl
Learn basic electricity thoroughly -then everything else in electronics, radio, TV, communications, hi -fi etc. comes 10 times as easy- because
they're all based on the same fundamental electrical principles.
This big 396 -page BASIC ELECTRICITY manual covers the entire field . , from circuits and
currents to electromagnetism . . . from tubes to
Circle No. 7

most

The

important
training
of all!

transistors and all the rest. More than 300 pictures make everything doubly clear. Set -up diagrams explain procedures. Basic electrical problems are explained.
Also includes a complete,
easy -to- understand 6I -page INTRODUCTION TO
ELECTRONICS. Backed with this great training,
every detail of electrical -electronic operation will
be far clearer to you than ever before! Price

i

n

only $0 35,
coupon to order

New! Easy! HANDBOOK OF TV TROUBLES
LOOK, LISTEN -then follow this simplified TV repair guide!
This remarkable new 302 -page handbook helps you track
TROUBLES shows you exactly how to make adjustments
down practically any TV trouble from the symptoms it
or parts replacements. Outlines time -saving short cuts.
produces in the set itself! .lust turn to the Index. look up
Explains puzzling details. Eliminates guesswork and usethe trouble symptoms of the set you want to 1r- screen
less testing. More than 150 televisions trouble test pattern,
intermittently dark: "blooming": abnormal contrast in
wave form and circuit Illustrations explain test results,
spots: "snow ": poor detail; sync troubles; sound troubles
details and procedures so clearly you can hardly fail to
-or any of the crony others. Then HANDBOOK OF TV
understand. Price $7.50.
Circle No. 8 in coupon to order

CET MORE WORK OUT OF YOUR OSCILLOSCOPE!
Learn all about the handiest service instrument of all!
Mere, In a big, revised 2nd edition, Is THE book
that really shows you how to get more work out of
your oscilloscope.
Clearly as A -B -C MODERN OSCILLOSCOPES
AND THEIR USES gets right down to "brass tacks"
in telling you exactly when, where and how. You
learn to locate either AM or FM radio or television
troubles in a jiffy. Even tough realignment jobs are
made easy. Every detall is clearly explained -from

Circle No.

CUT DAD1O -TV TEST

TRY

TIME IN HALF!

n

Iii

pel

servicing, building or exwith any kind of
-inn, radio, hi -fi or other
mule equipment, IT'S

iI.A'l'
:

el,
VCI

l'.el.\U
T IIAl'

YOU KNOW

Alillt'T

INS't' lIl'3IENTS

COUNTS This 310 BASIL' ELECTRONIC
TEST PROCEDURES manual
helps you make tests and measurements and locate TV, AM
and FA! troubles fast and accurately. Tells what Instruments to use and exactly how;

I

December, 1960

pattern photos.
order

)'rice $8.00.

ANY BOOK 10 DAYS

FREE!

Send books indicated for free examination. (Circle the numbers of those you
want.) In 10 days will remit price indicated plus postage or return books postpaid
and owe nothing. (SAVE! Send cash with order and we pay postage. Same 10 -day
return privilege with money promptly refunded.)
1

!

substitute one for another: how to avoid buying
unnecessary types; and how to
training
develop time- saiing test meth ads. 1911 pictures and dozens of
you need!
troubleshooting charts make
t: tongs
doubly clear. Covers Current Checks:
measurement s of 'ow'er, Capacitance, Inductance.
Resistance. AF, RE. Phase Distortion & Modulation; checking Sensitivity, IIF (lain, Fidelity, A C('
\ oltage. Operating Voltages, etc. and includes handy
TV Visual Alignment Techniques. Price $8.00.
Circle No. 10 In coupon to order
how to

of

9 in coupon to

Dept. PE -120, Technical Division,
HOLT, RINEHART and WINSTON, INC.
383 Madison Ave., New York 17, N. Y.

Check here for MONEY- SAVING

page

Here's The
instrument

making connections to adjusting circuit components
and setting the oscilloscope controls. And you learn to
analyze patterns fast and RIGIIT!
Includes latest data on quantitative measurements
(the slickest method of diagnosing many color TV
troubles and aligning sets properly) ; using 'scopes in
Industrial electronics, teaching
. even
in atomic
energy work. Over 400 helpful pictures include dozens

COMBINATION OFFER
on hooks Nos.
and 2. \lake your radio -TV
service training library eumplete! Send both
Mg hooks at only $17 for the two plus postage.
(Regular price $19.00-you save $2.00.1

CIRCLE NUMBERS
THE

1

7

OF

BOOKS YOU WANT!

1

2

4

5

8

3
6
9

10

Name
OUTSIDE U.S.A.
Add

30e to price of

each boon. Combination offer $18. Cash
with order. Same 10day reinem privilege,

Address
City, Zone, State
-1

9

Report

11^^
1 1

The Sensational

B -800 FULL -RANGE SPEAKER
(PATENT PENDING)

is yours for only $45.00!*
of unique design, the B -800
provides unbelievably fine music and voice
reproduction over a frequency range of 50
to 15000 cycles! Its clean bass, detailed midAn 8 -inch speaker

range, and smooth highs combine to give exceptional transient response and full -range musical
sound quality never before attained in a single

speaker.
You'll be proud to own it! Now you can bring
real Bozak musical sound into your home at
truly moderate cost!

and,

THE BOZAK B -801

SPEAKER SYSTEM
a B -800 Full -Range Speaker mounted in a handsome, well -built enclosure is only

$89.50'

Thousands who heard this instrument at the
New York and other High Fidelity shows were
amazed at its musical quality and delighted with
its price! You'll agree that it's the biggest bargain ever in really fine sound!

Hear this great new speaker soon
at a Bozak Franchised Dealer!
*SLIGHTLY HIGHER IN SOUTH AND WEST.

DARIEN. CONN.

THE VERY BEST IN MUSIC

10

By ROBERT E. TALL

BOZAK

Washington Correspondent

CB Rule

Clarifications

IF you can't get the communications range
you want in the Class D Citizens Radio
Service, you'll be more successful in switching to some other radio service than in
trying to get the Federal Communications
Commission to relax its CB antenna height
or power limitations.
This fact was made clear when the FCC
flatly denied the first two formal requests

for waiver of the agency's CB antenna
height rule. The unsuccessful applicants,
CB'ers from San Diego and Yonkers, were
advised that they should look to another
service, such as the FCC's business radio
service, if they felt that they needed greater
range.
The agency stood fast on its earlier holding that antennas for Class B, C, or D stations are not to be higher than 20 feet
above either man-made structures or natural formations on which they are mounted.
Where CB antennas are mounted on existing antenna structures used by other radio
services, the CB antenna cannot exceed the
height of the structure.
For marine -minded CB'ers, the FCC
has clarified some points involving cases
where vessel owners had installed CB
equipment on vessels also equipped with
radio transmitters licensed in the maritime
radio service. Questions were raised as to
whether the two types of services had to be
operated as two separate communications
systems, and the Commission declared that
they must indeed be "operated as separate
and independent radio systems."
Specifically, the agency said that the
maritime mobile service calling and distress
frequency of 2182 kc. cannot be used by a
ship station for calling a CB station, or by
two ship stations for the purpose of establishing contact for CB communications beAlways say you saw it
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Through

MAKE
MONEY

IN

HOME STUDY
Grantham training is the easy way to learn more
quickly -to prepare more thoroughly -for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money.
This correspondence course is directed toward two
major objectives -(1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F. C. C. examinations required for a first class commercial operator's license. We teach you step by step and
have you practice with FCC -type tests which you send
to the school for grading and comment. You prepare for
your F. C. C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

ELECTRONICS.

F.C.C. LICENSE

RESIDENT CLASSES
Grantham resident schools are located in four

-

To get ahead in electronics first, you need the proper training; then, you need "proof" of your knowledge. Your first class

major cities- Hollywood, Seattle, Kansas City,

and Washington, D.C. Regularly scheduled classes
in F. C. C. license preparation are offered at all
locations. New day classes begin every three
months, and new evening classes begin four times
a year. The day classes meet 5 days a week and
prepare you for a first class F. C. C. license in
12 weeks. The evening classes meet 3 nights a week
and prepare you for a first class license in 20
weeks. For more information about the Grantham
resident schools, indicate in the coupon the city
of your choice and then mail the coupon to the
School's home office in Hollywood, Calif. Free
details will be mailed to you promptly.
Get your First Class Commercial

.

your first class commercial

GET

In

.

commercial F. C. C. license is a "diploma" in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.
Grantham training is offered in resident classes or by correspondence. Our free booklet gives complete details. If you
are interested in preparing for your F. C. C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California -the address given in the coupon
-and our free booklet will be mailed to you promptly. No

charge
F. C. C.

-no

obligation.

License by training at

GRANTHAM SCHOOL OF ELECTRONICS
HOLLYWOOD

This booklet

KANSAS

SEATTLE

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card.

FREE

This free booklet
gives details of

CLIP

and explains

what an F.C.C.
license can do for
your future.
Send for your
copy today.

119

for

kFREE:
our training

WASHINGTON

C

To: GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood 27, Calif.

Booklet

Please send me your free booklet telling how I can get
my commercial F.C. C. license quickly. I understand there
is no obligation and no salesman will call.

COUPON

and mail in

Name

envelope or
paste on

I
I

Address

postal

I

City

card.

I

i

I

an, interested in:

Age

1

1
1

State
Home Study,

Kansas City classes,

1

03T

1

6--- ______.________ -o -MN a
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Hollywood classes,

Seattle classes,

Washington classes

1
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TRANSISTOR CIRCUIT

handbook
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NOW AT YOUR LOCAL
SYLVANIA SEMICONDUCTOR
DISTRIBUTOR'S. Only 50(.

Get a copy today!
Sylvania Semiconductor Division, Woburn, Mass.
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tween the two vessels involved. Similarly,
use of other marine intership working frequencies in the 2 -mc. band for citizens radio
purposes is verboten.
The agency softened this policy pronouncement with the observation that a
common calling frequency has been established on a voluntary basis in many areas
for use by CB- equipped vessels, and anyone interested can get the information on a
particular locality from either his radio
equipment dealer or local yacht club.
A recent FCC crackdown was made on
the use of more than one call sign for the
same transmitting equipment to get around
the 5- minute cutoff rule. Several CB'ers
have been stung for not sending their old licenses back to the FCC when they got their
new ones reflecting a modification of the
earlier authorization. And the FCC warns
that a number of others will be hurt if they
do not treat this provision of the rules with
a little more respect.
When the Commission officials complain
about this practice, they are not talking
about CB'ers who, for one reason or another, have two or more different call signs
because they want to use the service in
more than one FCC field district. The
agency has been peeved in a number of instances, however, where two or more people
were using different call signs for the same
transmitter-in direct violation of the
rules. Except for partnerships, only one
person is eligible to be licensee of specific
transmitting equipment.
Another point recently clarified by the
Commission involved requirements for logging Conelrad test alerts in the station records of the licensees. This clarification had
been called for in view of what the Commission noted might have been a "misunderstanding" of the subject.
The agency spelled out the fact that logging by land mobile radio licensees "is not
required of weekly Conelrad test alert
broadcasts transmitted by standard broadcast stations." It explained that "only nation -wide Conelrad drills or tests applicable
to the stations involved need be logged,"
and that the nation -wide Conelrad drill held
earlier this year "applied only to broadcast
stations."
There had been a mix-up among FCC
field offices on this point, and some citations
had been issued to mobile radio licensees
who had not logged the tests. Those cita30
tions have since been withdrawn.
POPULAR ELECTRONICS
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP- METHOD

Ili

MO NEY

E

TELEVISION
RADIO- ELECTRONICS

HOME TRAINING!
BETTER...Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLETE...You learn ALL PHASES of

Television -Radio -Electronics.

LOWER

COST...Other schools make several courses
out of the material in our ONE
MASTER COURSE
and you
pay more for less training than
you get h: our course at ONE

...

LOW TUITION!

TOP

You get all information
by mail
You make
your own decision
at
home! NO SALESMAN
WILL CALL

...

PAY... UNLIMITED OPPORTUNITIES

LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay- in

...

ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.
NATIONAL SCHOOLS SHOP- METHOD HOME
TRAINING, with newly added lessons

and equipment, trains you in your
spare time at home, for these unlim-

ited opportunities, including many
technical jobs leading to supervisory
positions.
YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU.

Your
National Schools course includes
thorough Practical training -YOU
LEARN BY DOING! We send you
complete standard equipment of pro-

fessional quality for building various
experimental and test units. You advance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.
EARN AS YOU LEARN. Well show you
how to earn extra money right from
the start. Many of our students pay
for their course -and more -while
studying. So can you

LESSONS AND INSTRUCTION MATERIAL ARE
UP -TO -DATE, PRACTICAL, INTERESTING.

All instruction material

December, 1960

Unlimited Consultation

Diploma- Recognized

by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

...

SHOP- METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
1. Television, including Color TV
2. Radio AM & FM

FREE BOOK Your Future in
Television -Radio-Electronics" and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn't cost you anything

3.
4.
5.
6.
7.
8.

to investigate!

GET THE BENEFITS OF OUR OVER

50 YEARS EXPERIENCE

, .v

Electronics for Guided Missiles
Sound Recording and Hi- Fidelity
FCC License
Automation and Computers
Radar 8 Micro -Waves
Broadcasting and
Communications

.¡ Irk.

NATIONAL'

Eçirg

SCHOOLS(,

WORLD -WIDE TRAINING SINCE 1905

If you wish to take your training in our Resident
School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio -TV Studios. Here you work with latest

Electronic equipment - professionally installed
finest, most complete facilities offered by
friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school and part time
iob while you learn. Check boa in coupon for
full information.

Friendly.Instruction and Guidance
Job Placement Service

veloped and tested in our own Resident School Shops, Laboratories and
Studios.
SEND FOR INFORMATION TODAY
it can
mean the difference between SUCCESS
and failure for you! Send for your

Approved for
GI Training

GET...

19 Big Kits -YOURS TO KEEP!

has been de-

!

any school. Expert,

YOU

Every National Schools Shop -Method
lesson is made easy to understand by
numerous illustrations and diagrams.

. Gf.l

ftrTl..- .l ir
YL_

rrrLikl

MAIL NOW TO
NATIONAL TECHNICAL SCHOOLS, Dept. R2G -120
X000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF.
Rush free TV -Radio "Opportunity Book and sample
lesson. No salesman will call.
t:AME

%GE

f

T1,1111r

_

v2illf

ADDR1'CS

SCHOOLS
Los Angeles 37, Calif.

/
ZONE

Check it interested
I

ONLY

Resident

see training

Ear Angeles.
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other readers might like to make use of: I went
out and bought a second copy of the November
issue just so I could cut out the map on the cover
and use it in my CB shack-without defacing
my regular copy.
ED FREDERICK, 2W4580

New York, N. Y.

Tape Markers

I have been reading your Tips and Techniques
column for many years, and have applied many of
your Tips to my own equipment. However, I hope

Vibrator Substitute
author of the "Vibrator Substitute" (October, 1960, p. 64), I would like to point out an
error in the article. When I designed the vibrator
substitute, it was my intention that Rl and R3
be 220 ohms (not 10 ohms) and that R2 and R4
be 10 ohms (not 220 ohms).
As

PATRICK A. GAINER

Newport News, Va.
none of your readers used the Tip submitted by
Jay Willever in the August 1960 issue concerning
cellophane tape as an index marker for recording
tape. The heat produced while the machine is operating may cause the adhesive to melt and stick
to the heads and adjoining layers of tape.
HAROLD A. MILLER, VE3PE1K
Toronto, Ont., Canada

Readers should simply reverse the value shown
in the parts list for these two pairs of resistors
following author Gainer's advice. Operation with
the incorrect values would result in a blown fuse;
there would be no damage to the auto radio or
vibrator substitute.

-

CB Cut-Out
Congratulations on your November CB issue
it certainly answered many of the questions that I
bad about Citizens Radio. Here's an idea which

Reader Miller has a point- standard splicing
tape would be much safer.
(Continued on page 18)

TRU -VAC

GUARANTEED

RADIO and TV TUBES
beFactory Used or Factory Second Tubes! TRU -VAC will replace FREE any tube that
es defective in use within 1 year from date of purchase! All tubes individually boxed,
code dated A branded "TRU- VAC." Partial Listing Only Thousands More Tubes In Stock!

SPECIAL!

4858
024
1A7GT 4827
1B3GT 4C86
1H5GT5AMS
SANS
1R5
5A78
155
5AV8
1T4
5AZ4
1U4

6AH6
6AKS
6AL5
6AM8
6AN8
6AQ5
6AQ6
6AQ7
6AR5

6SN7GT

6BC5
6BC8
6BD6

6CD6G
6CF6
6CG7
6CG8

68E6
68F5
6CH8
6806G 6CL6

66X6
6CM6
6BD6
6CM7
68K5
6CN7
6CQ8
68X7
6BL7GT6CR6
1X2
578
6AU4G7 6BN6 6CS7
2AF4 5U4
6AU5GT 66ß6G76CU5
2BN4 5U8
6AU6
6807
6CÚ6
2CYS
5V4G
68R8
606
3AL5 SV6GT 6408
5CG8
5R4

1US
1V2

6455
6AT6

6J7

- 6W4GT. .... .3O

300

6K6GT
6X7
6N7
607
654
658GT
6SA7
65D7G7
6SF5
6SG7
6SH7
65.17

651(7

65L7
6547
6AV5GT 6858
6DE6
6AV6
68Y5G 6DG6G7 6587
GAINS
6006
674
6626
6T8
6AX4GT6BZ7
6F6
6U5
6AX507 6C4
6X6
6AG5
668
6U8
3V4
6CA8
6.15
6V6GT
4607A 6AH4GT6BA6 6C86
6.16
5X8
3BN6 5Y3
3826 6AB4
3C66 6ÁC7
6AF4
354
3BC5

7F8
6X4
7G7
7H7
6X5GT
7N7
6X8
747
616G
7A41XXL757
7A5
7X6
7A6
7X7
7A7
7Y4
784
7Z4
7B5
12A8
766
12A85
7B7
12AQS
7118
12AT6
7C4
12AT7
7C5
12AÚ6
7C6
12AÚ7
6W6GT

7C7

7E5
7E6
7E7
7F7

I2AV6

12X7
12AV7
12AX4GT12L6
1207
12AX7
12R5
12ÁZ7
125A7
1264
12517
128A6
12SK7
12BA7
12SN7G7
12BD6
12507
128E6
12V6GT
12BF6
12W6GT
126X7
12X4
128Q6
19AU4GT
12687
198G6G
128Y7
1978
12CAS
12CN5 25Z6GT
3545
12D4
35135
12F8
35C5
12 K5
35W4

BRAND NEW 1YEAR GUARANTEED TV PICTURE TUBES
Below Listed prices do not include dud. Add Additional 45 .ii Det0+it
on cube sites to 31
on 21' and 24' tubes-87.50. Deposit ref omit.!
immediately when ldud is otorned prepaid. Aluminized tubes-$4.0,
xtra. Picture tubes ,hipped only to continents ISA and Canada
rubes F.O.B. Ilurrisnn, N, J.
211(P4 18.39
17CP4 16.99 21AMP4 17.99
108P4
7.99
18.39
18.79
21YP4
160P4
16.09
17TP4 16.99 21AVP4
21WP 17.49
16RP4
11.99
20CP4 15.89 21AWP4 17.49
18.39
2111P4
20HP4 17.89
21EP4
17.29
17AVP4 15.49
27.79
18.39
24CP4
21ALP4 18.79 21FP4
17BP4
13.49
ATTENTION QUANTITY USERSI Big Discounts Are Yours... Call
or Write For 00,1000 Tube "Private Label" Special!
Money cheerfully refunded within five (5, days, if not satisfiedl,
SHIPPING INSTRUCTIONS; TRU-VAC(li! PAYS'YÓÚRPÖSTAGE on orders of $5 or none in USA and'lerritories. Send nplroxpostage on Canadian and foreign orders. Any order less than
C.O.D.',.
5
25 handling charge. Send 25%
$mute
ANY TUBE NOT LISTED ALSO AVAILABLE AT 35e EACH!
!

-All

LOOK! 1000 USED TV'S

Costly, famous make ronlutte
ale
d I s .vi
tube

oire

placements

B-

minor

men's. Perfect afar radnul,
ee your own estons eel
le', 17' und 19' screens ...

I
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FOB, e Harrison, N. J.
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TRU-VAC
Harrison Avenue

Box 107

Harrison.

N. J.
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LAFAYETTE'S
1461 CATALOG
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324 GIANT SIZED PAGES
The Complete Catalog Featuring
"The Best Buys In The Business"

tt
j

\

Stereophoiic Hi -Fi Equipment
Public Adiress Systems

Tape Recorders
Ratio an i TV Tubes and Parts
1v1 Citizen Eand Equipment

1-;"1,-

1v
t

1Arrateul Equipment

v 11ndustrial Supplies

Send tor Lafayette's FIVEE Catalog -the most complete, upto- the-minute electronic supply catalog crammed full of everything to electronics at our customary down -to -earth moneysaving prices.
CONTAINS HUNDREDS OF ESCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE
IN ANT OTHER CATALOG OR FROM ANY OTHER SOURCE-SEND FOR
YOUR COPY NOW!

":iet..:" for the economy- minded hi -fi enthu:i,t. expenmente:. Lobbyist, enginsr, technician, student, sc-ivicanau and
A

de:,I

Our 40th Year
you .Pant

mon

r

-the simplest, and quickest way to get what
up to 24
when you want it. As little as $2 down

EASY PAY FLAN
Iv.

to

...

lay.

T°_ 15Tube

Checker
19.95

RK-400 2-Speer
Portable Tape Rs
49.50

Worn motions Receiver
KT-200, Kit

HE-M, Wired

64.50

79.95
TM-14

Radio Fied Indicator

7.95
IN so 20,000 Cherie Per

Volt Multifester

13.50

a

Citizen

H E -800W)
Bard Mobile An.ema

6.95
_.,layette Radio Electronics

Dept

Corp.

P.O. Box 190
Jamaica 31, N. Y.
11.6 ,

Send me the FREE Lafayette 324 page
1961

catalog 610

Mail the coupon today for your
FREE copy of Lafayette Radio's
1961 catalog.
Zone

December, 1960

Stata

i

Ni

HE -15A
SUPERHET

NEW! LAFAYETTE
2 -WAY

CITIZENS BAND TRANSCEIVER

IN THE NOME

USE

15750
Crystal Controlled Transmit Positions: Operates at maxiinput of 5 watts fully modulated.
Superhet Tuneable Receiver over Full 23 Channel Band: RF
stage in transmitter and receiver, 3 watts audio output
plus 4" speaker.
Complete with Channel 9 Transmitting Crystal.
4 Dual Function Tubes, 2 Single Function' Tubes, plus 2
Rectifiers for 12 Tube Performance: Coverage up to 20 or
more miles depending upon antenna height and terrain.
Planetary Vernier Tuning: 3- position function switch (transmit, receive, transmit with spring return); Full -Wave Variable Noise Limiter.
High Output Crystal Microphone: 2 position push -to-talk
switch plus 5 -prong microphone jack for easy conversion to
push -to-talk relay.
Adapts for Use Everywhere: Compact styling. Brackets supplied for easy mounting in auto, truck or boat. Addition of
6 or 12 volt power supply (separately supplied) adapts transceiver for mobile use. Only 103/4Wx6T/eDx5T/a "H. Shpg. wt.,
11 lbs.
Anyone Can Operate: No exams-no technical knowledge.
Any citizen 18 yrs. or older is elegible for a license. Simply
fill out FCC application supplied with HE -15A.
5

mum FCC power

-

Completely Wired
Not o Kit

Jaaasmillawalaw
LAFAYETTE "EXPLOR -AIR" 4 -BAND
RECEIVER KIT
Complete 4 -Band Coverage
Built -in 4" PM Loudspeaker
Complete

4 -band

1

5

lbs.

Less cabinet

KT -135
ML -150

coverage

of broadcast stations, International broadcast bands,
amateur, maritime, fire and
police services
. even
satellites! One front panel
knob does all the band switching. Complete with
all parts, instruction book,
etc. 10x7x5". Shpg. wt.,

Leatherette covered wood cabinet

HE -16
HE -18
HE -830

Net 19.95
Net 2.75

-

olor..,

z..

KT -173
BA -155
BA -270

Kit

Net 18.95

221

Net
Net

V

battery for projects

.13
1.61

Family

KT -131A
BA -180
MS -16

Listening
Transformer coupling for
optimum performance. Complete with 4 transistors, 3
transistor audio transformers, speaker, volume control, cabinet, pre -cut chassis, wire, solder, instructions. Less batteries and
pick -up coil. 41/2041/4x41/4".
Shpg. wt., 3 lbs.

and Business

Group

Kit
9-Volt battery (5 oz.)
Telephohe Pickup Coil

(4 oz.)

165-08
6

LIBERTY AVENUE

JAMAICA 33, N.Y.

1.95

395

outstanding antenna value. This high quality
three section telescoping antenna is designed
for attachment directly to your citizens band
transceiver. Ideal for point to point service over
short distances. Molded base loading coif has a
threaded stud with a PL -259 plug -connector for
vertical or right angle mounting. Shpg. wt;
Net 3.95
HE -19
An

Outperforms Instruments
Its Size
31/2" Meter Face
Completely Wired and Tested
All Accessories Included
Convenient pocket size with single range

VIVA995 ExtraManyLarge
Times
NEW

selector switch. First capacity range re.
quires 120V AC, second range requires 6V
AC. Durable Bakelite case and panel. Complete with leads and battery. 4 1,4x3,Ax11/e ".
Shpg. wt., 11/2 lbs.
Net 9.95
TE -10
TE -14 Pigskin Carrying Case,

Net 14.95
Net 1.30
Net 1.95

8 oz hpg

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER
NEW YORK 13, N.Y.
BOSTON 10, MASS.

LFAY3f3TTM
R A D X CO

... Net

channel)

10,000 OHMS PER VOLT MULTITESTER

LAFAYETTE 4- TRANSISTOR TELEPHONE
PICK -UP AMPLIFIER KIT
For

(specify

Chrome Plated
Telescopes From 161/2" to 40"
Mounts Vertically or Right Angle

to

"Z" celi battery for projects

Crystal

CITIZENS BAND WHIP ANTENNA

Alarm, Timer,

build -each project with instructions, pictorials and schematics. Kit
complete with perforated
mounting board, transistors,
diode, earphone, etc. plus
28 -page booklet. Less batteries and tools. Shpg. wt.,
6 lbs.
Easy

Transmit

Net 10.95
Net 10.95

NEW! LAFAYETTE TELESCOPIC

LAFAYETTE 20 -IN -1 TRANSISTOR
EXPERIMENTERS KIT
20 Projects
Rain Alarm, Burglar
Solar Radio, Metronome, etc.

Power Supply for 12 volts
Power Supply for
6 volts

100

6th Avenue

BRONX 58, N. Y.
542 E. Fortlharn Rd.

110

PLAINFIELD, N.J.

Federal Street

NEWARK 2, N.J.
24 Central Avenue

Always say you saw it

Net 1.95
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50-WATT STEREO AMPLIFIER

74.50

ENGINEERING:
Created with the non-technical builder
in mind. There's much more fun in
assembling your own ki

.

.

and it's

so ecisy

DESIGN:

STEREO

fine prolooking toucl.
Styled to blend with every
Each kit has the

fessional

PREAMPLIFIER

-

.

.

79.50

decor.

VALUE:

MONEY-BACK
GUARANTEE

You can't get better units
savirc
at these money

prices.

Lafayette Kits are exclusive products of Laf-

QUALITY:
Top

high

formance due to
quality parts and

pe

ayette Electronics.

engineering.

Each Lafayette Kit
must meet of exceed
its published specifications, or your money is
refunded in ful

KT-236A 36-WATT
... S9.50

STEREO AMPLIFIER

KT-270 70-WATT
BASIC STEREO
AMPLIFIER ... 89.50

KT-553 100 WATT
BASIC

STEED AMPLIFIER.., 134.50

All Lafayette Kits are Available on the Easy Pay Plan.
All Lafayette Kits Maie in U.S.A.
Decomber, I160
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Letters
for the money
circuit by
harman kardon

tubes by

Amperex

(l'nniiniird lima large

14)

Canadian Novices
I would like to start a move to have Novice
licenses issued in Canada. Any Canadian SWL's
who are interested in becoming Novices are invited
to send me their signatures so I can forward them,
along with our arguments, to the Department of

Transport.

DAVID A. GRANGER
73 Sunninghill Ave.

Hamilton, Ontario, Canada

"Min -O- Scope" News

Here is a picture of the "Min -O- Scope" I constructed from plans in the August 1960 issue of
POPULAR ELECTRONICS. ' I have had a lot of fun

... low noise ... absence of microphonics
...
low distortion ... reliability -these are the primary qualities
High gain

circuit designers look for in electron
tubes. Once again, Harman -Kardon engineers have
found these qualities best exemplified in Amperex
tubes. Small wonder, then, that the tube complement of the new Harman -Kardon "Stereo Recital"
Model TA224 Integrated Strreophoeic Receiver includes four Amperex 12AX7/ECC83's, one 12AU7/
ECC82, and two 6AU6's.
These and many other Amperex `preferred' tube
types have proven their reliability and unique design advantages in the world's finest audio components.
A condensed tube catalog and detailed specifications on all of the Amperex Hi -Fi tubes listed here are
available. Write: Amperex Electronic Corp., Special
Purpose Tube Division, 230 Duffy Ave., Hicksville,
Long Island, New York.
OTHER AMPEREX TUBES FOR QUALITY AUDIO APPLICATIONS:

POWER AMPLIFIERS: 6CA7 /EL34
7189
6BQ5 /EL84
6CW5 /EL86
6BM8 /ECL82
VOLTAGE AMPLIFIERS: 6267/EF86
12A77/ECC81
12AU7 /ECC82
12AX7 /ECC83
6BL8 /ECF80
RF AMPLIFIERS: 6ES8
6ER5
6EH7/EF183
6E17/EF184
6AQ8 /ECC85
6008 /EBF89
RECTIFIERS: 6V4/E280
6CA4 /EZ81
5AR4 /GZ34
INDICATORS: 6FG6 /EM84
IM3 /DM70
SEMICONDUCTORS: 2N1517
2N1516
2N1515
IN542
IN87A

with it, and it is just right for audio work. The
whole effort cost less than $20 despite the fact
that I used only new parts.
HANS

J.

WECKE

Munich, Germany
Somebody goofed on the "Min -O- Scope" parts
list -tubes V1 and V2 were given as 6AM6's or
6AU6's. The 6AU6 has a different base connection
than the 6AM6, but the schematic gives the details
for the 6AM6 only. I didn't find this out until

after completing the wiring.

BOB DICKERSON

Newberg, Oregon
Our regrets to reader Dickerson. The pictorial
diagrams and schematics were drawn for the
6AM6 base connections. If a pair of 6AU6's are to
be used, it is necessary to change the diagrams.

Where There's a Will . .
I enjoy your magazine immensely, especially the

entertaining Carl and Jerry "electronic episodes."
But one thing bothers me: since the boys' activities
seem to center around school, fishing, loafing, and
riding bicycles, where do they get the necessary
cash for their projects -from a rich uncle?
DOUGLAS BENSON

Schenectady, N. Y.

ask Amperex
about hi -fi tubes for hi -fi circuitry
,I8

Yes, Jerry does have a rich uncle, but -more
important -both boys have a clever aunt named
"Necessity." Any boy who finds electronic experi-

menting an insatiable hobby will find a way to
overcome expenses.
30
Always say you saw it

in- POPULAR

ELECTRONICS

7

Here's The Offer No Other Radio -TV School
YOU DO MANY PRACTICAL JOBS with the kits we
send you. That's right, you PRACTICE what we
TEACH! You build a Signal Generator, AC -DC Power
Pack, and AC -DC Superheterodyne Radio Receiver
and top quality 21 inch TV Set. EARN AS YOU
LEARN with the famous RTS 30 Day Income Plan.
Full Instructions provided. NO HIGH SCHOOL
This is a COMPLETE
DIPLOMA
NECESSARY.
and
basic subjects
which starts with
course
ALL FOR A
gradually advances to Radio -TV. .
PRICE YOU CAN AFFORD!

..

*THE ONLY VERTICAL

4

MULTI -CHASSIS

21"

ANY RADIO -TV SCHOOL

A.

AND OTHER UNITS!

f

Each student is

ne

titled to unlimited
consultation service.
All questions are
answered promptly
and completely by
highly specialized
instrucfo

aul1nE51r1
IMCIUOEO!

Tubes
Excluded

Dust Nl

55.

Membership in

The Association of

Study Schools
your assurance of

Home
is

You Can

Price

Afford and When

You Are a Qualified Graduate

Will Help You Open a Service
Shop of Your Own and Supple

ALL FINANCED WITHOUT INTEREST
OR CARRYING CHARGES!!

You Also Receive

e

Advertising

Help and Material, Shop Plans,

Business Systems, Letterheads,
Calling Cards and Much More!

Reliability, Integrity and
Quality of Training.

Here's What Two of Many Business Plan Shop Owners Have to Say!
This business takes in between
01500 and $2000 a month. I've
had to hire help to keep up
with it.
CULLEN W. 1RBY
Corpus Chri;.ti, Texas

RADIO -TELEVISION

TRAINING SCHOOL
AVENUE

ROSECRANS
CALIFORNIA
ANGELES 59

815 EAST
LOS

a

Supplies.

Ns r.
N

RTS'

Will Train You at

You With Every Bit of
Equipment You Need to Get
Started -Plus an Inventory
of Parts and Necessary

COAI p

BUILD THESE

111

RTS

TV KIT OFFERED BY

.

YOU

DARES MAKE!

Spare Time!

LEARN AT HOME in

Est. 1922

Rush
Coupon

'FREE
FACTS!

up to its
lives
The school
promises 100 %. RTS does not
lose interest in its students once
they graduate.
HAROLD R. STANLAKE
Perry,

Michigan

RADIO TELEVISION TRAINING SCHOOL, Dept PE -110
EAST ROS ÉCRANS AVE LOS ANGELES 59 CALIF
Rush me full information by return mail. (Please Print)

815

AGE

NAME
STREET

CITY
1.Ie1G

ZONE

STAtr

NO SALESMAN WILL CALL ON YOU!
December, 1960
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"SERVICING TRANSISTOR TV RECEIVERS" by Milton S. Kiver and Charles R.
Gray. Published by Howard W. Sams & Co.,
Inc.. 2201 East 46th St., Indianapolis, Ind.
269 pages. Soft cover. $4.50.
Here is a good
basic book written
SERVICING TRANSISTOR TV

HERE! NOW!'

linin
.

FM /MX STEREO

for the television

,!
_...

e
:

¶110.50

technician. With
the coming of transistorized televi-

RECEIVERS

sion sets, this text
should be welcome

on

every test

bench.

RIM

eel

s

w

Also, the

theory discussion
only for those who want the ultimate

SHEROODS-3OOO ifi
FM /MX STEREO TUNER
The FM tuner that has everything

... 0.950

sensi-

and circuit drawings of the basic
TV circuit elements
should prove valuable to the electronic experimenter who likes to putter with new
transistor circuits.

tivity, Interchannel Hush noise mutiiig system,
"Acro- Beam" tuning eye, cascode balanced input.
automatic frequency control, "local distant" switch
... now brings you the only
FM TUNER with "CORRECTIVE"
INVERSE FEEDBACK
Every high fidelity ainplifier today incorporates "cor-

rective" inverse feedback for lower distortion and
improved response. Now, Sherwood brings the same
performance benefits to the S -3000 III FM Tuner;
these include reduction of distortion due to over modulation by the FM station and better quality
long- distance reception.

READY FOR FM STEREO
Stereo via FM multiplex broadcasting is just around
the corner. The S -3000 LU contains chassis space and
all control facilities to plug in a stereo multiplex
adapter. Other features include flywheel tuning, plus
7" expanded slide rule tuning scale, cathode -follower

"QUAD ANTENNAS" by William I. Orr,
W6SAI. Published by Radio Publications,
Inc., Wilton, Conn. 96 pages. Soft cover.
$2.85.

There are few hams or SWL's who have
not heard of the "cubical quad" antenna.
Invented by Clarence Moore while he was
working at short -wave station HCJB in
Quito, Ecuador, the quad is simply a radiator and reflector folded into a huge cube.
But getting the quad to work right calls for
some tricky matching. Bill Orr has assembled in this hook all of the information
needed to erect and match the quad. Recommended to readers who want to put up
a highly directional two -element antenna
for hamming or SWL'ing.

output, and front panel output level control. Sherwood
Electronic Laboratories, Inc., 4300 N. California Ave.,
Chicago 18, III.

(I

Other fine Sherwood Tuners.
S -2000 II AM -FM Tuner $145.50
S -2200 AM -FM MX Stereo Tuner $170.50

FOR BROCHURE WRITE DEPT. PE -12

20

"MAGNETIC AMPLIFIERS -PRINCIPLES
AND APPLICATIONS" by Paul Mali. Published by John F. Rider Publishers, Inc.,
116 West 14th St., New York 11, N. Y. 112
pages. Soft cover. $2.45.
The increasing use of magnetic amplifiAlways say you saw it
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FIRST PHONE CALL VIA
A

MAN -MADE SATELLITE!

e
"Project Echo" satellite went into
a near-perfect circular orbit 1000

e

miles high, circling the earth once
every two hours. Its orbital path
covered all parts of the U. S.

BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE
PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH
Think of watching a royal wedding in Europe
by live TV, or telephoning to Calcutta -via
outer-space satellites! Once a mere dream,
this idea is now a giant step closer to reality.
Bell Telephone Laboratories recently took
the step by successfully bouncing a phone
call between its Holmdel, N. J., test site and
the Jet Propulsion Laboratory of the National Aeronautics and Space Administration (NASA) in Goldstone, California. The
reflector was a 100 -foot sphere of aluminized
plastic orbiting the earth 1000 miles up.
Dramatic application of telephone science

Sponsored by NASA, this dramatic experiment -known as "Project Echo " -relied heavily on telephone science for its fulfillment ...
The Delta rocket which carried the satellite into space was steered into a precise orbit
by the Bell Laboratories Command Guidance
System. This is the same system which recently guided the remarkable Tiros I weather
satellite into its near -perfect circular orbit.
To pick up the signals, a special horn reflector antenna was used. Previously perDecember, 1960

fected by Bell Laboratories for microwave
radio relay, it is virtually immune to common
radio "noise" interference. The amplifier
also a Laboratories development-was a traveling wave "maser" with very low noise susceptibility. The signals were still further
protected from noise by a special FM receiving technique invented at Bell Laboratories.
"Project Echo" foreshadows the day when
numerous man-made satellites might be in
orbit all around the earth, acting as 24 -houra-day relay stations for TV programs and
phone calls between all nations.

-

This experiment shows how Bell Laboratories, as part of the Bell System, is working
to advance space communication. Just as we
pioneered in world -wide telephone service by
radio and cable, so we are pioneering now
in using outer space to improve communications on earth. It's part of our job, and we
are a long way toward the goal.
BELL TELEPHONE

LABORATORIES

World Center of Communications
Research and Development
21

Bookshelf
(Conlin io'1 from page 20)
ers makes this book both timely and practical. Presuming a fundamental knowledge
of electricity, it starts with a basic review
of magnetism, electromagnetism, and magnetic circuitry, then goes into saturable
reactor theory-the key to this field. Gain
and feedback in magnetic amplifiers is covered, as well as construction and general
uses, maintenance, and trouble- shooting.

"OFFICIAL REGISTRY OF BUSINESS AND
MISCELLANEOUS RADIO SYSTEMS,"
1960 Edition. Published by Milton B.
Sleeper, Communications Engineering Book
Co., Monterey, Mass. 104 pages. $5.00.
This is the fourth in the 1960 series of
registries published by Milton Sleeper. Included in this volume are call signs, locations, and frequencies of v.h.f. and u.h.f.
commercial stations licensed for one -way
signaling, telephone maintenance, business
service, manufacturers service, common
carriers, and studio -transmitter links for

TV broadcasting. Transmitters for these
services are in the 27 -, 35 -, 42 -, 151 -, and
464 -mc. bands. The listings are arranged
geographically by licensee, and also by frequency and call sign.

Free Literature
EICO (Electronic Instrument Co., Inc.)
is offering a compact 28 -page catalog covering its complete line of stereo and mono
hi -fi equipment, test instruments, ham
equipment, Citizens Band transceivers, and
radios in both kit and wired form. The
catalog contains pictures, detailed descriptions, specs, and prices for every item of
EICO equipment, and is available for the
asking from EICO, 33 -00 Northern Blvd.,
Long Island City 1, N. Y.
Il Radio Shack's 1961 catalog of electronic,
hi -fi, and hobbyist equipment contains descriptions and prices of leading manufacturers' lines, and features the company's own
"Realistic" equipment. The catalog comes
in a smaller, handier size than previous
issues, and is available from the Radio

Shack Corporation, 730 Commonwealth
Ave., Boston 17, Mass.
30

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 opportunities 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 interesting 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 SEVEN TECHNICIANS are needed for every engineer... this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapidly than many men who have spent four
years in training.
MAIL
Resident training is easier and costs less than
you may think! We provide housing and part time jobs while in school, plus free nationwide employment service for graduates. If you
want to quickly enter America's fastest growing and most exciting industry, write for free
booklet ... no obligation.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS
1625 S. Grand e St. Louis 4, Mo.
22

r

This Minneapolis -Honeywell

system

controls hundreds of automatic manufacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay positions waiting BAILEY GRADUATES.

TODAY

1

I

1

I

1

I

Please mail immediately this free booklet without obligation

I
1

I

1

Name

I

Address
City

State
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BUILD 20 RADIO
AT HOME
ONLY

CIRCUITS

with the New

9

PROGRESSIVE RADIO "EDU-KIT"®
A Practical Home Radio Course
Now Includes

**
*
**
**

12 RECEIVERS

TRANSMITTERS
WAVE GENERATOR
SIGNAL TRACER
3

SQ.

AMPLIFIER

SIGNAL INJECTOR
CODE OSCILLATOR

*
*
*
*
*

No

Knowledge of Radio Necessary

No

Additional Parts or Tools Needed

EXCELLENT BACKGROUND FOR TV
School Inquiries Invited

FREE EXTRAS

Sold in 79 Countries

YOU DON'T HAVE TO SPEND

SET OF TOOLS

HUNDREDS OF DOLLARS FOR A RADIO COURSE
The ,'Etlu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock -bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, c nstruc
tien practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
You will learn how to build radios, using regular schematics; how to wire and solde
in a professional manner; how to service wadies. You will work with the standard type o
punched metal chassis as well as the latest development of Printed Circuit chassis.
You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble- shooting, si g the Progressive Signal Tracer, Progressive Signal Injector, Progressive Dynamic Radio nIL Electronics Tester, Square Wave Generator and the accompanying
instructional material.
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
Electronics.
will receive an excellent background for television, Hi -Fiis and
required. The "Ed -Kit" is the
Absolutely no previous knowledge of radio or science
product of many years of teaching and engineering experience. The "Edu -Kit" will proworth
many times the complete
in
and
Radio,
Electronics
vide you with a basic education
price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit.

in radio
ested in
want an
business

slightest background
or science. Whether you are interRadio & Electronics because you
interesting hobby, a well paying
or a job with a future, you will find

anyd

a ll

uodWehihusansf individuals
diias

ourself at your own
allows you to teach yourself
No

rate.

instructor

i

necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the World.
Edu and is universally accepted as the standard in the field of electronics training. The
Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct,
learn schematics, study theory, practice trouble -shooting-all in a closely integrated program designed to provide an easily -learned, thorough and interesting background in radio.
You begin by examming the various radio parts of the "Edu- Kit." You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first

set you will enjoy listening to regular broadcast stations, learn theory, practice testing
Then you build a more advanced radio, learn more advanced theory
and
ill
progressive manner, and at your own rate,. you
techniques.
y, in
find yourself constructing more advanced multi -tube radio circuits, and rdoing work like a
professional Radio
course are twenty Receiver, Transmitter. Code Oscillator,
in the TeEdu
unprofesSignal Tracer, Square Wave Generator and Signal Injector circuits. These
means of prosional "breadboard" experiments, but genuine radio circuits, constructed bym
thod of radio construction
fessional wiring and soldering on metal chassis, plus the new
AC
your
regular
or
house
current.
DC
known as "Printed Circuitry." These circuits operate on

-Kit"

eot

instructions necessary to build 20 different radio and eleccircuits,
guaranteed to operate. eOur Kits contain tubes, tube sockets, varitro
c and paper dielectric condensers, resistors, tie strips, coils,
able,celectolytic,em
hardware, tubing, punched metal chassis, Instructions Manuals, hook -up wire, solder,
selenium rectifiers, volume controls and switches, etc.
In addition, you receive Printed Circuit materials, including Printed Circuit chassis.
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
professional electric soldering iron, and a self- powered Dynamic Radio and Electronics
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator,
in addition to FCC-type Questions and Answers for Radio Amateur License training. You
will also receive lessons for servicing with the Progressive Signal Tracer and the Progresce ve Membership in
s Signal Injector, a High Fidelity Guide and a Quiz Book. You
Radio -TV Club, Free Consultation Service, Certificate of Merit and s Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.
and

PRINTED CIRCUITRY

i - --

I

SERVICING LESSONS
will

trouble-shooting and
You
progressive a n ne
the sets that
repairs
will learn portable
n home,
d causes of trouble
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio Si Electronics Tester. While you
are learning in this practical way, you
many a repair tab for
will be able to do neighbors,
and charge
d
your friends
fee which will far exceed the price of
Our
the
y technical problems
ill help you with
YOU may have.
J. stataitis, of 25 Poplar Pl.. Waterbury. Coen., writes: 'iI have repaired
ode
seveey. sets for my friends. and
for
.Edil-Kit.
money.
a Course,
$240
ready to
but I found Your ad and sent for your
You

servicing in

learn

a

.

practice

Kit."

Ben Valerio, P. O. Box 21. Magna,
Utah: "The Etlu -Kifs are wonderful. Here
also
am sending
have been n
answers for them.
Radio for the last seven years, but like
to work with Radio Kits, and like to
enbuild Radio Testing Equipment.
e y
minute I w rked with the
joyed
different kits; Othe Signal Tracer works
fine. Also like to let You know that I
feel proud of becoming a member of your
Radio-TV Club."
Robert L. Shuff, 1534 Monroe Ave.,
Huntington. W. Va.: "Thought I would
drop you a few lines to say that I received
ch
such a bargain ean ber had atamazed
eI have already startetl
a low price.

IS

1

THE "EDU -KIT" IS COMPLETE
r
will receive
all parts

You

PLIERS- CUTTERS
ALIGNMENT TOOL
WRENCH SET
VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
QUIZZES
HIGH FIDELITY GUIDE
RADIO
TELEVISION BOOK
TROUBLE- SHOOTING BOOK
MEMBERSHIP IN RADIO -TV CLUB:
FCC
CONSULTATION SERVICE
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

You

ssfully
ages and backgrounds have
used the "Etlu -Kit" in more than", c79 coup.
tries of the world. The "Etlu -Kit has been
carefully designed, step by step, so that
istake. The 'Edu -Kit"
you cannot make a

You do not need the

SOLDERING IRON
ELECTRONICS TESTER

will

THE KIT FOR EVERYONE
the

Reg. U. S
Pat. Off

MY
e
ee
fgetlends
ere orreally surprised
into the swing of it so quickly. The

Troubleshooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found."

UNCONDITIONAL MONEY -BACK GUARANTEE

-

--

AD-

RECEIVE FREE BONUS
ORDE
DIRECT FR M
RESISTO AND CONDENSER KITS WORTH S7

I

At no increase in price, the "Edu -KIN'
Includes Printed Circuitry. You
build a Printed Circuit Signal Injector,
a unique servicing instrument that can
detect many Radio and TV troubles.
This revolutionary new technique of
radio construction is now becoming
popular in commercial radio and TV sets.
A Printed Circuit Is a special insulated chassis on which has been deposited a conducting material which
takes the place of wiring. The various
parts are merely plugged in and soldered
to terminals.
Printed Circuitry is the basis of modern Automation Electronics. A knowledge of this subject is a necessity today
for anyone Interested in Electronics.
now

Send "Edu -Kit" postpaid. I enclose full payment of $26.95.
O Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage.
Rush me FREE descriptive literature concerning "Edu -Kit."

Name
Address

PROGRESSIVE "EDU- KITS" INC.
118E

Broadway, Dept. 575D, Hewlett, N. Y.

L

December, 1960
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America's Most Popular, Most
Authoritative Books on High
Fidelity, Stereo and Tape

Right now, one or more of these great books -chosen carefully by Ziff-Davis Electronics Book
Service as among the best in their field -will be sent to you for 7 days FREE! Simply write
your choices on the coupon below and mail it today. When your books arrive, read and
enjoy them for seven full days. If you don't agree that they are everything you need and
want, return them and owe nothing.

MOM
,.,.
eeF,-..

...d

-

2751. HI -FI GUIDE
STEREOPHONIC
SOUND, Heofler
A "how-to" book on hi -fi,
written in simple language. Will help you buy

2752. HIGH QUALITY
SOUND
REPRODUCTION, Moir
The perfect manual for

$2.50

both the professional
engineer and the serious
amateur interested in
high fidelity. The "why"
and "how" of sound reproduction is covered in
complete detail. 815.00

2771. HI -FI
HANDBOOK, Kendall

42. REVERE TAPE
RECORDER GUIDE,

the right equipment and
see that you get the
most out of your stereo
or monaural investment.

How to plan your home
music system, choose the
best components, install
your system easily and
maintain it by yourself.
All these, and ways to
save money, are presented in this basic book.
$3.50

Tydings

The first non -technical
book to provide useful
information on the
Revere Tape Recorder.
Also a basic guide to the
entire field of tape. Will
show you new uses and
add to your enjoyment.

2753. LOCOST
HI -F1, Heofler

Hundreds of hints for
budget hi -fi will be found
in these fourteen chapters with over 300 de-

tailed photographs,

sound reproduction for
the service engineer and
amateur. Chapters on
amplifiers, loudspeakers,

Will save you money in
starting or improving

and stereo. $5.05

drawings and diagrams.
your system. $2.50

49. TAPE RECORDING

GUIDE, Marshall
Designed to help you get
the most out of your

tape recorder, whether
for business, pleasure or
professional use. A
handy guide to have
around, no matter what
equipment you own.
$1.95

Translates the complexities of a science into
practical, easy -to- follow
techniques. New ideas,
new standards, especially for the amateur
who wants a good working knowledge of magnetic recording. $8.50
24

2765. YOUR TAPE
RECORDER, Marshall
Based on 2500 experiments with almost every
type of recorder, this
book helps to eliminate
trial and error under all
conditions. Includes illustrations of 55 mag-

netic recorders with
specifications, $4,95

pickups, microphones,
record players, disc, tape

2750. ELEMENTS OF
MAGNETIC TAPE
RECORDING, Haynes

Here's how to get pro-

fessional results with

tape the way the experts
do. Complete nomenclature, basic techniques,
how to splice and edit,
how to repair and main-

tain your recording
equipment. $7.05

$1.95

2759. TECHNIQUES
OF MAGNETIC
RECORDING, Tall

2755. THE PRACTICAL
HI-Fl HANDBOOK, King
A guide to high fidelity

2757. RIBBONS OF
SOUND, Barleben
A handbook on the fun-

damentals of magnetic
tape recording simply
and interestingly presented. Factual information

you can use no

matter what type or

make of recorder you

own. Paper. $2.50.
2772. Cloth. $3.50

Always say you saw it

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay
With a few dollars worth
of basic tools and this
book to guide you, you

can explore the wonder-

world of electronics
experimentation more
completely than ever beG,,
10 big sections.
.
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a 7-T3ay
Free xam-ixiation from
"Yso-urs 1-'or

Service!

33ook.

ELECTRONICS

Each volume is designed to help you get more use and pleasure from your high fidelity
equipment. Whether you're planning to buy or ready to improve your system- whether you
now enjoy stereo or plan to convert to stereo- whether you're a music -lover or a hi -fi do -ityourselfer- you'll find one or more books of interest below! For yourself or for gift- givinguse the coupon below today!

2010. AUDIO
YEARBOOK, 1962,

Ziff-Davis
Brand new edition. By
the editors of Electron-

ics World. Advanced
discussions and instructions on every phase of
audio. Special features
make this an excellent
guide for the advanced
audiophile. $1.00

2011. STEREO & HI -FI
DIRECTORY, 1961,
Ziff -Davis

New! Complete buyers'
guide of over 1200 component listings, 800
photos; latest models,

prices! World's most

2000. STEREO
HI -FI GUIDE, 1960,
Ziff -Davis
1960 edition features 60page exclusive by Joseph
Marshall on components
and how they work. Includes "what you should

2002. ELECTRONIC
KITS DIRECTORY,
1960, Ziff -Davis
New 1960 edition lists
over 750 kits, latest

stereo ". Complete, in-

radio, SWL, Citizens
Band. Fun and education. $1.00

models, prices and fea-

tures for hi -fi kits -preamps, amplifiers, tun-

ers, speakers --ham

know before buying

complete reference. Entire sections on every
phase of stereo and monaural high fidelity. $1.00

teresting, invaluable!
$1.00

1 -day NO -RISK FREE TRIAL EXAMINATION

See '''aut
'7¿ Dealez
dz Vae %r.d
Cauftau i7adav

'e-

Leading hi -fi dealers and
salons and radio and electronics parts jobbers are making
their stores headquarters for
books on every electronics
subject. You can take this list
to your favorite dealer for immediate purchase.
If your local dealer does not
carry books, use the coupon

ELECTRONICS BOOK S
nue, w York 16, N. Y.
rk
have listed below for a FREE 7 -day Trial
Please send me the book(s)
Examination. understand that if am not completely satisfied, may
return my selection(s) and I'll owe you nothing. Otherwise, will send
you payment for the book(s) of my choice, plus a small charge for
postage and handling.
I

I

'New York

Ci y

Residents, please add 3% sales tax.

'TOTAL

(If you need more space to list other titles,
attach a sheet of paper with additional list.)
payment in full for the book(s) of your choice and we
pay shipping charges. Same return privilege and prompt refund guaranteed.

SAVE MONEY! Enclose

will

Please send me FREE CATALOG, when published.
NAME

ELECTRONICS BOOK SERVICE, on a 7 -clay free trial basis.

ADDRESS

EF525

PLEASE PRINT CLEARLY

CITY.

9(0

PRICE

TITLE

NUMBER

for prompt delivery from

Dcccmbcr,

I

I

I

ZONE

STATE
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::.very nearly
as fine a
tweeter as
can be had

at any price."

says Larry Zide
in The American
Record Guide about

UNIVERSITY'S FABULOUS
SPHERICON SUPER TWEETER*
Frequency response from 3,000.40,000 cps (±2db to 22,000 cps)

Add the Sphericon to your present system, and for the
first time you'll hear the complete high frequency range...
with clarity, transparency and sweetness you never thought
possible. Its entirely new concept-with its special domed
phenolic diaphragm, conoidal ring loading and spherical
diffractor -results in virtually linear response, superior to
the costliest of tweeters. The Sphericon can be matched to
any system-especially high compliance-without sacrificing bass efficiency. Dispersion is 120° in all directions. Complete with built -in network and adjustable control. Choose
either the Model T202 for internal mounting, or the brand
new Model T203 for external mounting. $24.95 net

'*

FEATURED
IN
AWARD

WINNING
SERIES 200
MODEL 312

12"

3 -WAY

HIGH COMPLIANCE

SPEAKER

The new Series 200 Model 312
has more performance capabilities than most multi-speaker
systems. Its specially molded
rigid cone is mounted between

two highly compliant cloth

suspensions (inner and outer)
and can reproduce lowest bass
(down to 28 cps) in either compact or large enclosures. Uniformly dispersed mid -range is
provided by the patented Diffusicone. The Sphericon's reflector baffle prevents acoustic

interaction between tweeter

and woofer. Perfect rigidity for
the entire structure is assured
by the award winning one piece die -cast basket. Complete with built -in network and
adjustable control. $73.00 net.

UNIVERSITY,.
A Division of L,,.gTcmco Eko ronlcs, tnc.

Hear them both at your dealer's
now. Ask him for our new catalog describing all University
speakers and speaker systems.
Or write Desk A -12, University Loudspeakers, Inc., White
Plains, N. Y.
26

NEW stereo hi -fi products are pouring out
of laboratories and production lines in
a veritable flood. Space limitations prevent
us from describing one and all, but some of
the most interesting are discussed below.
For further information write directly to
the manufacturers whose addresses appear
at the end of this department.
A new contender in the battle between
the "separate component" and "integrated
single- unit" factions is Crosby- Electronics'
650 stereo receiver. It has independent AM
and FM tuners, two preamplifiers, and two
power amplifiers (14 watts per channel).
Said to be the smallest tuner /preamp/amp
combination on the market, the 650 measures 141/2" x 53/ík" x 11%" and lists at
$219.95.... As you probably know, "skating" is a by- product of the force that tends
to pull a cartridge toward the center of the
record, increasing wear, tracking error, and
distortion. Fairchild Recording Equipment's answer to the problem is an "anti skating" arm which introduces a force in
the opposite direction. Supplied with a
high -compliance cartridge (the Fairchild
SM -2 with 20 -db channel separation all the
way to 15,000 cps), the 500 arm- and-cartridge combination is priced at $55.00.
Following up on the success of the Citation I and II kits, Harman- Kardon has released three more -the Citation III FM
tuner with preassembled and aligned front
end; the Citation IV stereo preamplifier/
control center; and the Citation V stereo
power amplifier (40 watts per channel). All
units are available in both kit and wired
form; cases are optional. Prices for the Citation III are $149.95 as a kit, $229.95
factory- wired; the Citation IV is $119.95 for
the kit, $189.95 factory -wired; and the Cita lion V sells for $119.95 do- it-yourself,
Lafayette Radio
$179.95 assembled. . .
also gives you your choice of kit or wired
versions of its new stereo amplifier. Rated
at 50 watts per channel (100 watts monophonic) the 550 has specially designed output transformers and wide -band amplifier
circuitry for a frequency response two oc(Continued on page 38)
.
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Completion of the Master Course (both Sections) will
prepare you for a First Class Commercial Radio Telephone License with a Radar Endorsement. Should you
fail to pass the FCC examination for this license after
successfully completing the Master Course, you will receive a full refund of all tuition payments. This guarantee is valid for the entire period of your enrollment
agreement.

tells how

Get your

Commercial License
your money back

FCC

-or

"License and $25 raise due fo
Cleveland Institute training"

CIE HELPS

TRAINEES GET BETTER JOBS

"I sat for and passed the FCC exam for my second class
license. This meant a promotion to Senior Radio Technician with the Wyoming Highway Department, a $25 a
month raise and a District of my own for all maintenance on the State's two -way communication system. I
wish to sincerely thank you and the school for the wonderful radio knowledge you have passed on to me. I
highly recommend the school to all acquaintances who
might possibly be interested in radio. I am truly convinced I could never have pissed the FCC exam without
your wonderful help and consideration for anyone wishing to help themselves."
CHARLES C. ROBERSON,

successful plan 'tor

..

.

Electronics Training

Cheyenne. Wyoming
OPPOrtunifies in

Lied. crics
for Ycu

Employers Make Jub Offers
Like These To Our Graduates
Every Mouth

I Cleveland Institute of Electronics
'

Desk

PE -72,

4900 Euclid Bldg., Cleveland 3, Ohio

Accredited by National Home Study Council.
Please send Free Career Information Material prepared to
have had training or
help me get ahead in Electronics.
I

Broadcast Sta tion in Illinois: "IPe are in

till!,

i

weryl of on

1,
first class phone license,
student of Cleveland ¡institute of hlleclroni, .,

engineer

a

hors
u

,

a Sl a ,r
;n hour
.

crlinia"
West Coast Manufacturer: "IVe are culreratJ In n,,,l
of men with el, ,rroirs lraiuninq or experience iu rvr,iar
-,'nl,l appreciate your referral of inmaintenance.
week plus

8

experience in Electronics as indicated below.
Amateur Radio
Military
Broadcasting
Radio -TV Servicing
Home Experimenting
¡] Manufacturing
-] Telephone Company
Other

of

'

In

what kind of work are you now engaged,

In

what branch of Electronics are you interested'

t

terested person
Name

Cleveland Institute of Electronics
Desk PE12

u9,9nnbor. I': r0

4900 Euclid Bldg.

Cleveland

3,

Age

I Address
1

Ohio

I!

City

Zone.

State
PE-72

i
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Tips

Learn electronics

Techniques

easier, faster than you
ever imagined possible...

at low cost!
BASIC AREAS OF ELECTRONICS

('Pictured -Text' Course), Van Valkenburgh, Nooger & Neville, 5 vols., snit covers, $10.00; ($11.25
After Dec. 31, 1960) cloth, $11.50 (512.75 After Dec. 31,
1960)
BASIC ELECTRONICS ('Pictured -Text' Course), Van Valkenburgh, Nooger & Neri!! 3 vols., $10.00; ($11.25 After Dec.
31, 1960) cloth, $11.50 (512.75 After )ec. 31, 1960)
VOL. 6. BASIC ELECTRONICS ('Pictured -Text' Course), Van
Vnikenburgh, Nooger & Neville, soft cover, $2.90; cloth,
$3.60 ($3.95 After Dec. 31, 1960)
BASIC TELEVISION ('Pictured -Text' Course), Alex Schare,
l'h.D. 5 vol, .oft hovers, $10.00; cloth, $11.50
BASIC

and

ELECTRICITY

REPAIRING TV ANTENNAS

Broken elements on hollow -rod type TV
antennas can be temporarily repaired with
a threaded bolt. Take a bolt that is about
three or four inches long and which will fit
snugly into each end of the broken antenna
rod. Cut off the threaded portion of the bolt

,

I

BASICS OF FRACTIONAL HORSEPOWER MOTORS & REPAIR
('Pictured -Text' Course), G. Schweitzer, soft cover, $3.90;

clot h, $4.90
HOW TO READ SCHEMATIC DIAGRAMS, D. Mark, $3.50
BASIC

VACUUM

TUBES

Jarobouct -, $3.00;

&

THEIR

h $4.50

USES,

J. F. Rider

COMPONENTS HANDBOOK, D. .dark, $3.50
FUNDAMENTALS OF TRANSISTORS (2nd ed.), L.
R -L -C

l'. F.. $3.50

& H.

Krugman,

.

PRINCIPLES OF FREQUENCY MODULATION, Coolies,
PRINCIPLES OF TRANSISTOR CIRCUITS,
II. .4mo8,

$3.50
$3.90

AUDIO AND HIGH FIDELITY
('Pictured -Text' Course) by Norman II.
vols. soft cover $8.70; cloth $9.95.
STEREOPHONIC SOUND N. H. Crowhurat $2.25
HIGH FIDELITY SIMPLIFIED (3rd ed.) H. D. Weiler, $3.30
FUNDAMENTALS OF HIGH FIDELITY H. Burstein, $2.95
REPAIRING HI -FI SYSTEMS, D. Fidelman, $3.90
HOW TO SELECT & USE YOUR TAPE RECORDER, D. Mark,
$2.95
BASIC

AUDIO

Crowhurst,

3

NEW CAREER OPPORTUNITIES
HOME AIR CONDITIONING- INSTALLATION & REPAIR, J.
Derman, F. Makstein & II. Seaman, $3.50
REPAIRING TELEVISION RECEIVERS, C. Glickstein, $4.40
BASICS OF DIGITAL COMPUTERS ('Pictured -Text' Course)

J.

S. Murphy,

Vols, soft cover, $8.40; cloth, $9.50
('Pictured -Text' Course) Carl
Machover, E. E. 2 Vols., soft cover, $6.60; cloth, $7.75
BASIC CARRIER TELEPHONY ('Pictured -Text' Course) D.
Talley, E. E. $4.25; cloth $5.75
BASICS

OF

3

GYROSCOPES

STARTED

W2PIK, $2.40

IN

AMATEUR RADIO,

Julius Berens,

BUILDING THE AMATEUR RADIO STATION, Julius Berens,
W2PIK, $2.95
RADIO OPERATOR'S LICENSE Q & A MANUAL (6th ed.)

Milton Kaufman, cloth $7.10

SHORTWAVE PROPAGATION S. Leinwall, $3.90
RIDER GLOBAL TIME CONVERSION SIMPLIFIER J. G.

$1.00

HOW TO

USE GRID -DIP OSCILLATORS

K6AI, $2.50

Daiger,

COURSE

JOHN F. RIDER PUBLISHER INC.
116 West 14th Street, New York 11, N. Y.
add city .k' statu tax,
Ati pncr. sallied tu nm <inn.
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alligator clip.
This is merely

two alligator
clips fastened
together back to -back; for best

1

their lugs together and sol-

der them to

insure a good
connection.

-

Kenneth Miller

Rufus P. Turner P.E.

Lewis Robins and Reed
Harris, Complete Course (0 to 20 words /minute), $15.95;
Novice Course (0 to 8 words /minute) $9.50; Advanced
Course (9 to 20 words /minute), $8.95
SOUND -N -SIGHT CODE

QUICK HOOKUP CLIP

To make a temporary connection quickly,
without soldering, use a "double- ended"

results, crimp

AMATEUR RADIO
GETTING

and push it into one end of the broken rod;
the other end of the broken rod fits on the
protruding portion of the bolt. Crimp the
broken ends with a pair of pliers, and, if
possible, solder the joint, using a good brand
of aluminum solder. Then wrap a few turns
of plastic tape over the repaired portion.
-H. L. Davidson

OUTPUT METER

You can make an excellent output meter
for any receiver or hi -fi set by connecting
six inexpensive components to the voice
coil terminals of the set's speaker: a diode,
a milliammeter, a capacitor, a potentiometer, and a pair of switches. Operating volt Always say you saw it
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NEW
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61 FROM

INTERNATIONAL

New "Advanced Engineered" All Transistor, Crystal Controlled Short Wave Converter

AMATEURS

CITIZEN LICENSEES

Mobilette 6l,
nett: improrcd all
transistor, crystal controlled converter provides a
"quick and easy" way to convert your car radio
for short wave reception. Mobilette 61 units cover
a specific band of frequencies providing a broad
tuning range. Mobilette units are quickly interchangeable.

Check these all new features! New and improved
circuit for increased gain ... New internal jumper
for positive and negative grounds
.
New RF
amplifier, mixer,'oscillator
New separate input
for broadcast and short wave antennas
Installs
neatly under dash.
.

...

.

...

CIVIL AIR PATROL

International Mohilettes cover these short wave hands.

Frequency

Catalog No.
630
630
630
630
630

-110
-111
-112
-113
-114

630
630
630
630
630

-115
-116
-117
-118
-119

6

meters (Amateur)

50

(Amateur) 28.5 - 29.5 MC
(Citizens) 26.9 - 27.3 MC
(Amateur) 21 - 21.6 MC
(Amateur) 14 - 14.4 MC

15 MC

(WWV)

40
75

meters (Amateur) 7 - 7.4 MC
meters (Amateur) 3.8 -4.0 MC

10 MC
CAP

(WWV)

(Low Band)
Special Frequencies 2 MC

Designed for 12 VDC, Mobilette 61 will operate
on 6 VDC at reduced output.
See the Mobilette

61

at your dealer today.

Complete, ready to plug in and operate only

Any frequency in the range
available on special order
December, 1960

2

-

50 MC

Write for International's complete catalog of precision radio
crystals, and quality electronics equipment .
yours for the
asking.
.

Mobilette 61 is available in a wide choice of frequencies covering the Amateur bands 75 through
6 meters, Citizens band, Civil Air Patrol low band
frequencies, WWV time and frequency standards.

MC

51

-

meters
meters
15 meters
20 meters
10
11

.

INTERNATIONAL
CRYST

ARAN ülIAC1YRtNts CO., INC.

$22.95

MC to 50 MC
$25.95

111

NORTH

LEE

OKLAHOMA CITY, OKLA.

Tips

ALL/EU
MONEY -SAVING 1961
ELECTRONICS CATALOG

(Continued from page 28)

age comes from the audio signal appearing
across the voice coil. In the circuit shown,
switch Si turns the unit on and off; closing
switch S2 makes for a smoother meter
reading but reduces sensitivity to weak signals. Use the original 0 -1 ma. scale on your

444 -PAGES
COMPLETE
UP -TO -DATE

ONLY Ss. DOWN

on orders up to
$50; only $5 down
up to $200; S10
down over $200

send for it today!'
Largest Selection- Lowest Prices
Send for the leading buying guide to everything in Electronics, including products
available only from ALLIED. Builders, experimenters, hi -fi fans, Amateurs, servicemen, engineers -save most on:
KNIGHT -KITS'-Best in Build- Your -Own
Everything in Stereo High -Fidelity
KNIGHT' Super -Value Stereo Hi -Fi
Tape Recorders 8 Phono Equipment
TV Tubes, Antennas, Accessories
Parts, Tubes, Transistors
Everything in Tools 8 Technical Books

Amateur Station Equipment
Citizen's Band 2 -Way Radio
Public Address 8 Paging Systems
Latest Test 8 Lab Instruments
SAVE on everything in Electronics at
ALLIED. Get every buying advantage:

YOU CAN DEPEND ON THE WORLD'S

RECEIVER MOUNTING FEET

Communications receivers often have
mounting feet so low that they are almost
useless -the screws holding the bottom
plate can scratch the table top on which
the receiver is resting. To remedy this
situation, it is sometimes possible to reverse the bottom plate and mount the feet

RECEIVER
BOTTOM

MOUNTING

PLATE

FOOT

MOUNTING
SCREW

PLATE

40th

in the same holes, as shown. This process
will raise the bottom plate screws at least
1/4" and prevent further scratching.

year

-Clifford Marshall

ALLIED RADIO, Dept. 79 -M

100 N. Western Ave., Chicago 80, III.

O Rush FREE 1961 ALLIED Catalog

Name
Address
City

30

Zone

AFTER

BEFORE

fastest shipment, expert personal
help, easiest-pay terms, satisfaction
guaranteed or your money back.
Send today for your value -packed,
FREE 1961 ALLIED Catalog.
our
LARGEST ELECTRONIC SUPPLY HOUSE

milliammeter or substitute a 0-100 volume
unit (VU) scale. The potentiometer should
be about 20,000 ohms for audio outputs of
30 watts, and a correspondingly smaller resistance should be used for lower power
outputs. Adjust the potentiometer to give
maximum meter deflection at full output.
-Wayne L. Stebbins

State

ALLEN WRENCH SCREWDRIVER

If you have an Allen wrench with a burred
or "rounded" shank, you can turn it into a
different tool by grinding it to fit a screwdriver slot. It will be convenient for use
with the small screws frequently encountered in making delicate adjustments.
-Glen F. Stillwell
Always say you saw it
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LISTEN !

Here's Hilversum, Cologne, Copenhagen, and
Brussels. January POPULAR ELECTRONICS tells you
when to listen to all the European English language shortwave broadcasts...gives you
call letters, locations, frequencies, and times.
And there's more on shortwave too!
You'll learn how to record and make
displays of your listening adventures by
collecting QSL cards...how to pick
'out a powerful shortwave receiver...
and much more! Don't miss these
exciting shortwave articles next month!

January

POPULAR ELECTRONICS

also brings you:
DENTISTRY WITHOUT PAIN?

f

Electronics may eliminate pain from dentistry!
A new experimental system uses music and
"white sound" to anesthetize patients during
tooth extractions or cavity fillings. Find out
how these systems are installed ...how they work,
in January POPULAR ELECTRONICS.

TILD A 16- SPEAKER SOUND SYSTEM
MO "Ve

+'

Here's a system that outperforms any single
speaker on the market' It uses 16 tiny 5" speakers
-sets up 35" high and wide by only 8" deep.
Do it yourself from full construction plans in
next month's issue.

r

Subcription Rates:
One Year $4
R

December, 1960

Two Years $7

Three Years $10

ELECTRONICS, 434 S. Wabash Avenue, Chicago 5, Illinois
31

Replace improper equipment with the only

microphone
designed specifically

05

THE

for citizen's band

D

This reasonably priced, mobile -type ceramic microphone

the perfect replacement for the many improper, tape
recorder -type microphones now being used on CB equipment
Has DPST switch wired for relay operation with easily
reversible terminals to allow modifications (if necessary);
wiring diagram enclosed with each microphone; hanger
button and standard dash bracket for mobile rig mounting;
and an 11" retracted (five foot extended), plastic jacketed, coiled cord. Response:
80 -7,000 cps. Output: -54 db.
MICROPHONE COMPANY
list price: $16.80 complete. See THE
934 INS 5r N
your Turner Distributor, listed
Cedar Rapid.. lea°
below, fie has the 350C in stock.
is

E

ARKANSAS

Des Moines: Bob & Jacks, Incorporated

Little Rock: Southern Radio Supply
Texarkana: Lavender Radio á T.V. Sup.
CALIFORNIA
Downey: Net Electronics
Hemet: Gil Severns
Los Angeles: Radio Product Sales
The Sound Foyer

Oakland: Elmar Electronics
Sacramento: Selectronics
San Francisco: Market Radio Sound Dept.
San Pedro: Marine Radio Service
DISTRICT Of COLUMBIA

Washington: Electronic Wholesalers

MINNESOTA
Minneapolis: Lew Bonn
National Electronics Co.

Le Selle Electronics
Peoria: Klaus Radio á Electric

Harry Starks, Inc.
Schack Electronics
MISSOURI
St. Louis: Radonics

INDIANA
Anderson: Seybert's Radio Sup.
Bloomington: Stansifer Radio Co.

NEW JERSEY
Berlin: Midstate Radio Supply
Jersey City: Nidisco-Jersey City
Mountainside: Federated Purchaser
NEW YORK
Albany: Greylock Electronics Supply

Evansville: Hutch and Son, Inc
Ohio Valley Sound
'Fort Wayne: Pembleton Laboratories

Indianapolis: Brown Distributing Co.
Graham Electronic Sup.
Van Sickle Radio Supply
'Kokomo: George's Electronic Sup.
Michigan City: Tri -State Electrical Sup.
Portland: Buck's Hi -Fl
Richmond: Fox Electronics Company
Terre Haute: Midwest Supply Company

THE

MICROPHONE

COMPANY

TEXAS

Houston: Sound Equipment Inc

VIRGINIA
Arlington: Rucker Electronic Products
falls Church: The Television Workshop

Buffalo: Radio Equipment Corp.
Farmingdale, L.I.: Gem Electronics
Forest Hills: Beam Electronics
Hicksville: Gem Electronics
Kingston: Greylock Electronics
Long Island City: Spera Electronics
Mt. Vernon: Davis Electronics

934 17th St. N.E., Cedar Rapids, Iowa

Please send me further information on The Turner 350C citizen's bend microphone.

OHIO

Homestead: M. Leff Radio Parts
Lancaster: George D. Barbey Co.
Lebanon: George D. Barbey Co.
Philadelphia: Radio Electric Service Co.
Pottstown: George D. Barbey Co.
Reading: George D. Barbey Co.
Wilkes- Barre: General Radio & Electronics
York: Radio Electric Service Co.
RHODE ISLAND
Providence: Del Padre Supply Co.
SOUTH CAROLINA
Columbia: Dixie Radio Supply Company
SOUTH DAKOTA
Watertown: Burghardt Radio Supply

Lansing: OHenhaver Company

Chicago: Nationwide Radio
Irving Joseph, Inc
La Salle: Klaus Radio & Electric

Poughkeepsie: Greylock Electronics
Rochester: Rochester Radio Supply
NORTH CAROLINA
Greensboro: Johannesen Electric Company
Raleigh: Southeastern Radio Supply Co.
Winston- Salem: Womack Company

Cleveland: Pioneer Electronic Sup.
Columbus: Whitehead Radio Company
Mansfield: Wholesaling, Inc,
Toledo: Lifetime Electronics
OKLAHOMA
Oklahoma City: Johnson Wholesale
OREGON
Portland: United Radio Supply
PENNSYLVANIA

Baton Rouge: Davis Electronics Sup.
New Iberia: Brooks Electronics
MASSACHUSETTS
Boston: A. W. Mayer Company

MICHIGAN
Ann Arbor: Purchase Radio Supply
Detroit: High Fidelity Workshop

ILLINOIS

Cedar Rapid
Rapicisilo Radio Supply

LOUISIANA

O'Donnell Electronic Supply
Radio Shack Corp.
Lawrence: Alco Electronics

FLORIDA
Miami: East Coast Radio & TV
Tampa: Kinkade Radio Supply
GEORGIA
Atlanta: Specialty Distributing

r

Acme Electronics

KANSAS
Topeka: Acme Radio Supply
KENTUCKY
Lexington: Radio Equipment CO.
Louisville: Arcby Electronics
P. I. Burks Company
Peerless Electronic Equipment Co.

Hollywood: Pacific Radio Exchange

IOWA

New York: Harvey Radio Company

Radio Trade Supply Co.

Richmond: Banner Electronics, Inc.

WISCONSIN
Chippewa Falls: Bushland Radio Spec.
Eau Claire: Bushland Radio Spec.

Send this coupon to the nearest Turner distributor
listed above or write The Turner Microphone
Company for the name of a distributor in your area.

NAME
STREET OR RFD

CITY

ZONE

MICROPHONE COMPANY

THE

STATE

L
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934 17th St. N.E.

Always say you saw it
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by Practicing at Home
in Your Spare Time
At No Extra Cost you get specially developed Electronic Training Kits for practical experience. Shop and laboratory
practice at home make learning easier,
interesting, faster. You do not need a
high school diploma or previous experience.

Increasing Demand
for Trained Men

This is the Electronics age. Men w it
Electronic know -how are in demand
They enjoy high pay and growing
opportunities for advancement. Satollites, Radar, Automation in I nd ustry
Missiles, Rockets, Planes, Stereo
TV, Radio, Two Way Communications for transportation are a few of the fantastic developments in the fast
.growing Electronics industry. If
you are not coniple'tely satisfied
with your work; if you are doubtful
r'°
1
about your future. investigate

it, I

L.

"

104

.

1N
for

NRI Has Trained Thousands

1j

Elect nuc ies.

High Pay, Prestige, Bright Future
What branch of Electronics interest: you? Thousands of successful NRI gradu.ctes prove that
NRI's learn -by- practice method is the way to
success. You start in Four chosen career 'way
ahead of the man who only learns from books. You
do not need to give up your job. You do not need
to go away to school. You learn at home, get practical knov:ledge from training kits NRI provides.

Success

1

'^.ï.a-

"I get over twice the
salary I made before
enrolling. NEI traini

n g

gave me

c

thorough understanding." }I. ATKINSON.
Austin. 'l'ex.

"Now in charge of

.

sound effects for

"Averaged $150 a
month spare time be-

Toronto,

Now have my own
full time business."
F. w. COX,
Holly-

CHC. NEI opened
doors to greater opportunity for me.
F.

TUDOR,

Ontnri, _

fore

I

graduated.

Train With the Leader

NR1 is the world's oldest, and largest home study Electronics school.
You benefit from the experience
NRI has gained from training men
for 45 years. NRI offers you proven
courses of home study in Electronics; Principles. Practices and

Maintenance --Radio Television
Communications -Radio Television Servicing.

Start Soon, Earn More
Soun attcr enrolling NRI show you
how to apply your knowledge to
earn extra money doing Electron c
repairs or servicing Radio and
Television sets for friends and
neighbors. Take the first step toward success now. Find out why t.
NRI offers you. Mail the postagefree card. No obligation. Cost of
t NIt1 training is low.

Monthly payment
plan available. NAPIONAI. RADIO

INSTITUTE,

Washington 16, D.C.

Cut Out and Mail -No Stamp Needed

64- PAGE

[DEE

I

CATALOG'
No Salesman will call. (Please PRINT)

Dept.

OND-4

Age_

Name
Address
City

Zone.

NOLDEST

v LARGEST

State

HOME STUDY

RADIO -TV SCHOOL

ational Radio Institute
WASHINGTON 16, D.

C.

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

How to

for its

NEW Home Study Course

in ELECTRONICS
Principles- Practices- Maintenance
NOW READY
Electronic equipment
This the Electronic

PRACTICE WITH
17"' TV RECEIVER

t i
PRACTICE WITH
LOW POWER TRANSMITTER

iTeringer

'

is

t.
-r

SPECIAL
TRAINING KITS

PRACTICE WITH ULTRA
HIGH FREQUENCY OSCILLATOR

NO EXTRA COST
PRACTICE WITH
D'ARSONVAL TYPE VOLTMETER

Age.

is

already being used to co-tnt and control flow of
liquids, solids, gases. Electronics is employed to
search for oil, make surv7ys, control traffic, machine complex parts and in atomic installations.
Military uses of Electronic: are great and expanding
rapidly. In business, Auto nation with Electronics
plays an important part, prepares payrolls, calculates engineering formulas.

Learn More to Earn More

Now, to meet the growing demand for trained
Electronic Technicians NRI has developed a comprehensive, complete course in Electronics Principles, Practices, Maintenance. This training
stresses fundamentals. It s a course specially prepared for beginners and far Technicians. You get
both theory and practical experience in an interesting, exciting way.

Ten Special Training Kits

Give Practical Experience
You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D'Arsonval type
Vacuum Tube Voltmeter tKit 2); work and experiment with pentode tubes, selenium resistors, oscillators, transistors, magnetic amplifiers; and get
practical experience in telemetry circuits as used
in earth satellites, digital and analog computers
(Kit 9).

4=lISEE OTHER

SIDEt NRI Oldest, Largest School
FIRST

CLASS

Permit No. 20 -R
(Sec. 34.9, P. L. & R.)

Washington, D.C.

Wishing for success won't bring success. You must act. Get FREE 64page Catalog from America's oldest
and largest home study ElectronicRadio- Television school. It gives facts,
upportunit.es in Industrial and Military Electronics careers, also shows
what you learn, tells about NRI's
other courses in Radio Television
Servicing and Radio Television Communications. Monthly payments plan.
Mail Postage Free Card for 64 -page
Catalog. NATIONAL RADIO INSTITUTE, Washington 16, D.C.

BUSINESS REPLY CARD
No Postage

Stomp Necessary if Mailed

POSTAGE WILL

BE

in

the United States

PAID BY

National Radio Institute
3939 Wisconsin Avenue
Washington 16, D.C.

POSTAGE FREE CARD

MAIL Now

circuit being tested; its low-impedance
output minimizes high- frequency losses in
the output cable and eliminates hum pickup. Price, with pickup loop, $19.95.

products
SHIPBOARD POWER CONVERTER

The Heath Company (Benton Harbor,
Mich.) has announced a transistorized power converter kit for use aboard boats. A
compact unit, the Model MP -10 converts
power from 6- or 12-volt batteries to 117-

volt, 60 -cycle a.c., and can feed two appliances simultaneously through its two
outlets. Power rating with a 12 -volt battery is 175 watts continuous, 240 watts
maximum; with a 6 -volt battery, 120 watts
continuous. The entire unit is fused. Price,
$29.95.

THREE -SET COUPLER

Designed for improving TV /FM reception
in the multi -set home, the Model HSA -43
amplified 3 -set coupler produced by Jerrold
Electronics Corp. (15th & Lehigh Ave.,

Philadelphia 32, Pa.) can feed any combination of up to three TV and FM sets from
a single antenna. The unit's built -in isolation transformer prevents set interaction
and "ghosting;" input and output impedances of 300 ohms permit the use of
twin lead. Price, $29.95.
80- TO

6 -METER

TRANSMITTER

The new HE -25 "Voyager" transmitter,
suitable for Novice, Technician, or General
Class hams, features single -knob band-

OSCILLOSCOPE PROBE

Fully transistorized, the Model D -200 -T
oscilloscope probe is intended for localizing
i.f. -strip troubles. Marketed by Doss Elec-

tronic Research, Inc., 820 Baltimore, Kansas
City, Mo., it can be used with generalpurpose or wideband scopes and with either
20- or 40 -mc. i.f. systems. Placing its pickup loop over an i.f. tube or transformer is
said to impose minimum loading on the
December, 1960

switching on 80 through 6 meters. The unit
runs 120 watts c.w. input on 80 through 10
meters; 85 watts c.w. on 6 meters; and 70
watts phone on all bands. Its straight through class C final assures highest efficiency. Priced at $109.50, the HE -25 is
35
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save more with

TYPE

PRICE

1A7GT
1 B3GT
1 H4G

.45
.52
.39

1H5GT
114

.45

116
1N5GT
111561
1R5
1S5

243
2AF4
3BC5
3BN6
36Z6

.42
.49
.52
.95
.88
.48
.80
.40

3036

.41

3CF6
3CS6

.42
.42
.49
.44
.44
.44
.65
.65
.52
.44
.44
.49
.58

1V2
1X2

3LF4

304
3S4

3V4
48Q7A
4BZ7
5AS8
5AT8
5AV8
5AW4
5BK7
5J6
518
5U4G
5U8
51146

5V6GT
5X8
5Y3GT
5Y4G

.48
.40

6S17GT

.50
.40
.49
.49

6507

.42

6U8

.40
.50
.49
.44
.46
.44
.49
.40
.44
.45
.40
.99

61/6

66666
6BH6
6816
6BK5
6BK7
6BL7GT

.51

.49
.39

.49
.49
.45
.45

.42
.55
.60
647
.60
648
6AB4
.40
.55
6AC7
.82
6AF4
6AG5
.40
6AG7
.44
6AH4GT .55
6AH6
.42
6AK5
.43
.45
6AL7
6AM8
.49
6AN8
.54
.44
6AQ5
6A06
.42
6AQ7GT .48
.48
6AR5
6AS5
6AT6

6AT8

6B8
6BA6
6BC5
6BC8
6BD6
6BE6
68F5
6BF6

.39

105

PRICE

6411501
6ÁV6
6AW8
6AX4GT
6AX5GT

.41
.41
.41

TYPE

6Á046T
6Á056T
6AÚ6
64U8

.39
.42
.52
.44

114
1U4

(Continued from page 35)

SONAR
TUBES-

r

.42

.42

.41
.41

.65
.68
.68

68N6
.70
6646GT .73
.68
6667
.60
6BY5
.42
6BZ6
.68
6BZ7
6C4
.39
6C5
.60
6C6
.60
.44
6CB6
.99
6CD6G
.42
6CF6
.40
6CG7
6CL6
.59
6CM6
.59
.40
6CM7
.40
6CN7
6CS6
.42
.44
6DE6
.79
6D06
6F6
.69
.37
6H6
1.00
614
.44
6J5
.59
6J7
.33
6K6GT
.48
61(7
6118
.58
617
.49
.59
6N7
.59
607
.40
6S4
.40
6S8GT
.40
6SÁ7
6SC7
.44
6SF5
.49
6SF7
6SJ7
6SK7

TYPE

PRICE

TYPE

.50
.40
.40
.62
.62

1207

6SN7GT

6SS7

614
618

.61

.66
.44
.39
.43
.37
.40
.65
.69

6W4GT
6W6GT
6X4
6X5
6X8
6Y6G
7A4 /XXL .44

745
746
747
748
7B4
785
786
7B7

7B8
7C4
7C5
7C6
7C7
7E6
7E7
7F7
7F8
7H7

.42
.44
.42
.45
.42
.41

.46
.48
.44
.39
.44
.46
.48
.46
.44
.42
.42

.40
.48
.48
7X7 /XXFM
.44
.39
7Y4
.38
7Z4
.42
12A8
.52
12405
.42
12ÁT6
.61
12AT7
.40
12AÚ6
.44
12AÚ7
.42
12ÁV6
.63
124117
7N7

707

124X461.50
12AX7
12AZ7

1264
12BA6
12BA7
12BE6
12BF6
12BH7

12606
12BR7
12BY7
12CÁ5

.55
.55

1215
121(7

.40

12L6

.51

.55
.42
.44
.69
.44
.44
.51

.53
.48
.55
.46
.45
.40
.40

PRICE

.45
.44
12SA7
12SG7
.48
12S17
.48
12SK7
.44
12SN7GT. 46
12SQ7
.44
1211661 .40
12W6GT .40
.46
12X4
1223
.46

1447/12B7
14B6
1467

.48
.48
.48

19

.48

1916

.48
.58
.48
.75
.79
.99
.40

1940461.49
196666 1.00
1918
24A
25ÁV5

25666

25DN6
2516GT
25W4GT .41
.44
25Z5
.44
25Z6
26
.40
.45
35A5
.44
3585
.46
35C5
351667 .48
.43
35W4
.39
35Y4
35Z5GT .47
.48
37
.35
39/44
42
.45
.45
43
45
.47
.45
50A5
5085
.48
5005
.48
50L6GT .48
50X6
.51
.43
56
57
.43
58
.43
71A
.59
75
.60
76
.45
77
.45
78
.60
.52
80
84/6Z4 .48
117Z3
.44
117Z6
.90
11717 1.95
117M7 1.95
117P7 1.95

1

89Ç each
6 -12 VIBRATORS
Write Dept. PE -1260 for complete list
of tubes and special purpose tubes.

M

advertised tubes not
be
new but
perfect factory
seconds or sed tubes. Each
is clearly marked. All tubes

All

Include
elude 25óordeposit on C.u. D.'s.
Send approx. postage on Cana dean and foreign Orders.
postage

SONAR
ELECTRONIC TUBE CO.

112 MARTIN ST., PATERSON 3, N. J.

36

products
available trom Lafayette Radio Electronics
Corp., 165 -08 Liberty Ave., Jamaica, N. Y.
GRID CIRCUIT TESTER

Hundreds of foreign and industrial types of
television tubes, as well as types with grid,
plate, or cathode
caps, can be
checked on the
GCT-9 grid-circuit tester. Manufactured by
Seco Electronics, Inc., 5015

Penn Ave.

South, Minneapolis, Minn., the
GCT -9 quickly
lets you test for
grid emission,
leakage, shorts,
and gas in one
operation. Results appear instantly on a
6AF6 "eye" indicator. The unit also offers
two additional testing features: (1) a cathode continuity check, and (2) a complete interelement short test, with shorts identified
as to pin numbers. Price: $32.95 (in metal
case); $34.95 (in portable carrying case).
ELAPSED TIME INDICATOR

Would you like to be able to gauge how
long that tube was in the circuit, or that
phono stylus in use? Try the improved
"Chronistor" elapsed time indicator sold by
Bergen Laboratories Inc., 60 Spruce St.,
Paterson 1, N. J. Fitted snugly in any
3AG fuse holder, the "Chronistor" draws 1
milliampere from any 6 -volt d.c. source.
The unit operates on the electroplating
principle; a copper marking is gradually
dissolved, indicating the elapsed hours.
Price, $3.25, in small quantities.
UNIVERSAL CRIMPING TOOL

four -in -one tool produced by Waldom
Electronics, Inc., 4625 W. 53rd St., Chicago,
Ill., will (1) crimp all terminals in wire
sizes from 10 through 22, (2) cut wire, (3)
strip wire, and (4) shear bolts and screws.
The bolt -shearing feature provides for cutting bolts and screws in 4 -40, 6 -32, 8 -32,
10 -24, and 10 -32 sizes; the tool is said to cut
screws clean so that they are ready for use
30
without deburring. Price, $4.25.
A
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CREI's

extension

program in
advanced electronic

engineering technology
offers you

...

higher status & better income
...

The CREI home study program is designed
to meet your present and future employment
needs and to increase your professional status
and earning power. The program-which is
comparable in technological content to advanced residence courses in electronics -was
developed hand -in -hand with leading companies
and Government agencies in electronics, communications, missiles and space exploration.
The courses are presented in easy-to- understand format, and our experienced instructors
guide your progress step by step. The program
may be completed in 2 to 4 years, depending on
how much spare time you can devote to study.

the most modern you will find
anywhere.
This is one reason why the demand for CREI
graduates and students at the CREI Placement
Bureau has far exceeded the supply for the past
several years.
CREI curricula is accredited by the Engi-

neers' Council for Professional Development.
U. S. Office of Education lists CREI as

"an
institution of higher education."
More than 20,500 students are enrolled in
CREI Home Study and Residence Programs.
More than fifty of America's leading companies and government agencies pay the
tuition for their employees studying with

CREI brings you the latest advances

and breakthroughs in electronics.
Recent advances and new techniques have
placed tremendous importance on how modern
and up -to -date the individual's education is.
Recognizing this, CREI maintains a large staff
of engineers and scientists who occupy prominent positions in government and industry.
These men continuously revise the CREI program and incorporate all new technical information and breakthroughs. CREI courses are

CREI.

if you have a high
school diploma or equivalent, and if you have
had basic electronic training or practical experience in electronics.
YOU QUALIFY FOR CREI

NEW 56 -Page Catalog Discusses Electronics
Industry, Its Dynamic Future, Recent Breakthroughs, Career Opportunities, CREI Courses.

Mail

This Coupon

THE CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula
Founded 1927
Dept.
1212 -G, 3224 16th St., N.W., Washington 10, D.C., U.S.A.
England: CREI London, Granville House, 132 -135 Sloane Street,
London S.W. 1, England

Please send me your course outline and FREE 56 -Page Book.
"Your Future in Electronics and Nuclear Engineering Technology"
... describing opportunities and CREI home study courses.
Radar, Servo and Computer Engineering Technology
Electronic Engineering Technology
Check field
Communications Engineering Technology
of greatest
Television Engineering Technology
interest
Aeronautical Electronic Engineering Technology

Automation and Industrial Electronics Engineering Technology
Nuclear Engineering Technology

Name

Age

Street
City
Check:

Home Study

December, 1960

Zone
Residence School

Today!

To obtain fast, immediate

service and to avoid delay,
it is necessary that the following information be filled

in:

Employed by

Type of Present Work

Education:
Years of High School
Other

State
Korean Veteran

Electronics Experience
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Showcase
1-7E

/COR

from

a completely new

CITIZENS BAND
TRANSCEIVER
_...--- ---_

I

that meets

,

FCC
regulations*

.

..

°

Model 760:117 VAC
Wired
Kit

59.95 $89.95

Model 761: 117 VAC &

6 VDC

kit

ñcl.emtg ?bracket (Pat. Pend.)

$69.95

wired$99.95

'EICO premounts, prewires, pretunes, and seals the

transmitter oscillator circuit to conform

ENTIRE

with

FCC

regulations (Section 19.71 subdivision d).

EICO thus gives you the transceiver in kit form that
you can build and put on the air without the super-

vision of a Commercial Radio -Telephone Licensee)
Highly sensitive, selective SUPERHET (not regenerative) receiver with 51/2 dual function tubes and RF
stage. Continuous tuning over all 23 bands. Exclusive Super -Hushg noise limiter. AVG. 3" x 5" PM
speaker. Detachable ceramic mike. 5 Watt crystal controlled transmitter. Variable "pi" network matches
most popular antennas. 12- position Posi -Lock®
mounting bracket. 7 tubes and 1 crystal (extra xtals
$3.95 each). Covers up to 20 miles. License available
to any citizen over 18 -no exams. Antennas optional.

SAVE with these famous VALUE LEADERS!

,-.....__

4

All- Transistor Portable
RA -6:Kit $29.95 Wired $49.95
High sensitivity & selectivity.
Plug -in transistors. 4" x 6"
speaker; push -pull audio.

;

}
i

Prealigned RF & IF transformers. Less batt., incl.FET.
New! 60 -Watt CW Transmitter
#723: Kit$49.95 Wired $79.95
Ideal for novice or advanced

le

needing low - power,
stand -by rig. 60W CW, 50W
ham
19

external plate modulation.
80 through 10 meters.

.1;!IA

90 -Watt CW Transmitter*

#720: Kit $79.95 Wired $119.95
"Top auality " -ELECTRONIC
KITS GUIDE. Ideal for veteran or novice. 90W CW, 65W

external

-,

modulation.

High -level Univ. Mod.- Driver
#730: Kit$49.95 Wired $79.95

.-

Delivers 50W undistorted audio. Modulates transmitters
having RF inputs up to 100W.
Unique over -modulation indicator. Cover E -5 $4.50.

g

r

plate

80 through 10 meters.
*U.S. Pat. No. D- 184,776

'V..

-

_z,

Grid Dip Meter

(Continued from page 26)

taves below and above the range of normal
human hearing. Output tubes are 7027A's,
allowed to "loaf" along at 50 watts -far
below their maximum-for longer tube life.
Price for the KT -550 (kit) is $134.50, while
the LA -550 (factory -wired) is $184.50. Another stereo product by Lafayette is the
Panasonic transcription tone arm. Using an
integrated moving- magnet cartridge, the
PK-449 has a 20 to 15,000 cps, ±2 db frequency response. The arm has mu -metal
shielding throughout its length, is factory set to track at 3 grams, and sells for $32.50
with a 0.7-mil diamond stylus.
If your present stereo setup is equipped
with a ceramic cartridge, Shure Bros. has
come up with a sure -fire way to improve its
performance. Simply replace your ceramic
cartridge with a magnetic unit and plug
Shure's 1V165 stereo preamplifier between it
and your amplifier. The M65 sells for $24.00
and can also be used as a preamp for tape
heads and mikes.... Latest addition to the
Butoba line of self -powered portable tape
recorders is the Turning Corp. of America's
MT -5. Weighing but 12 pounds, the MT -5
is powered by 8 standard flashlight cells
(or special converter/inverter). There are
two speeds -3% and 1 °/8 ips, push- button
controls, and a pause switch. Playing time
is up to 4 hours per reel (double track),
and frequency response is 50 to 13,000 cps
on the unit's built -in 5" x 7" speaker. A
transparent plastic cover supplied with the
recorder insures that reels will be visible
at all times. The MT -5 goes for $249.50.
Speaking of space problems (and who
doesn't have space problems these days ?)
Utah Radio & Electronic's PT -2 wall mounted extension speaker should come in
handy. It contains a 6" x 9" inverted woofer,
a 3" x 5" tweeter, and a bass relief port.
Size ? Just 12" x 18" by only 3" deep. The
PT-2 has a power rating of 8 watts and
should be a breeze to hang with the screw
slots and "S" hooks provided. Thin as many
picture frames, it's priced at $32.50. 30
,

#710: Kit $29.95 Wired $49.95

Includes complete set of
coils for full band coverage.
Continuous coverage 400 kc
to 250 mc. 500 ua meter.
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coupon on age
1, N. Y.

Add 5% in the West
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Crosby Electronics, Inc., Syosset, L. I., N. Y.
Fairchild Recording Equipment Corp., 10 -40 45th are.,
Long Island City 1, N. Y.
Harma -Kardon, Inc., 520 Alain St., Westbury, L. I., X. 1'.
Lafayette Radio Corp., 165 -05 Liberty Ave., Jamaica 33,

N. Y.
Shure Bros., Inc., 222 Hartrey Ave., Evanston, Ill.
Turning Corp. of America, 34 Park R,:. \ ;a York 38, N. Y.
Utah Radio & Electronic Corp., 112 E. Franklin St.,
Huntington, Ind.
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GUARANTEED
ONE FULL
YEAR!
Not Used

-

Qty. Type
OZ4M

-

Price

.79
.62

_14X2
__1B361
__1DN5
163

_-113
.___1K3
_116

_11N5
-_.1R5

..1S5
_1T4

.79
.55
.73
.73
.73

__1U4

-1U5

-_1X28
24F4

Qty. Type

4817
_

4CS6
40E6

40K6
_

4076
54M8
54N8
5A05

_

.51

_

5AT8

58K7Á

5807
_5888
5CG8

5CL8
5E48
__ 5EU8
_

Price
.96

Qty. Type

_

.61

_64W8

_

.62
.60
.55
.79
.86

.64V6

6AX4
___.54X1
_

6B46

_

_

.52
.80
.82

_

6816
6BK7

.68
.81

_

66L7
68N4

.51
.41
.51

_

518
5U4

.60

_

_68N6

508

.81

-6605

_3BC5
_36E6
_3BN6

.54
.52
.76
.78
.55
.55
.54

5V6
5X8
5Y3

.56
.78

__6806GT
__ 6B07

.46
,46
.96
.73
.97
.65

6BR8
-- _6BU8

.99
.95
.47
.78
.95
.85
.50
.55
.60
.43
.79
.82
.50
.61
.87

6C86

-

3CF8

.60
.52

__3CS6

_3CY5

.71

_-3016

.60
.50
.80

-3DK6
305

-.354

_64L5

_
_
-

.61

-3V4

.58
.56
.96
.75
.96
.98

_4BC5
_4BC8

-4BN6

-4B07

-.48S8
_4BU8
_

64F3
6AF4
_6465
_
6AH6
6AK5
_

_4BZ6

6AM8
6AN4
6AN8
_6405
6AR5
6AS5
64T6

-6AT8

_ 6AU4

_ _6AU6

.71

__

.6AU7

.58

_

_6AU8

---6BY6

-

-6BZ6

-_6817

--6C4

-.

_. _6C06
___6CF6
_ _6CG7
6CG8

_

_

_6CM7

_

ECN7
ECR6
_6CS6
-6CU5

_
__

_

-

__6CU6
_

6CY5
6CY7

__6044
-

.64
.49

_._

.51

_616

12477

.67

_ -124U6

6K6
___6S4
_- -6SA7GT
_. _6SK7

.63

_-124U7

.48
.76
.74
.80
.65
.73
.99
.78
.54

.55
.44
1.66
.65
.87
.62
.85

516

__ 64C7

_ _1211E6

6BE6
6BF6
___6BG6

_

6464

Qty_

.58
.59
1.10
.66
.53
.79
.79
.58

.58

613116

.80

Price

_

6806

-.6BH8

6085

Type

Qty. Type

.40
.89
.65

.54

_

.97
.79
.76
.76
.80

Price

.6BC5
6BC7
_ _68C8
_

_

__3CB6

AF

OOUTPUT39¢.

AUTO TYPE
POWER OUTPUT

g

u80 ea.

HIGH POWER

15

1 ea
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Current
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-3BU8
-3BY6
-3BZ6
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Up to 75% OFF on BRAND NEW TUBES

_3A15
_3AU6
-3AV6

-3BA6

Ju 1

RF

Not Pulled Out Of Old Sets

1.05
.59
.62
.58
.57
.50
.82
.96
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60E6

6056
6006
-6075

_

_
-

_ _60T6
6E118

_

.94
.97

_

_6E48

_

-6H6GT
615GT

_

__6517
-_6SN7

1.00

_ _

.57
.74
.65
1.05
.95
.78
.70

_

.54
.54
.97
.43
.54
1.42
.64
.60
.77
.66
.65
.51

.57
.58
1.08
.70

6S07

_674
_6U8
_ 6V6GT
__ 6W4

_

6W6
_6X4

6X551
._

.6X8

7AU7
748
766
7Y4
_
_

8AU8
_84W8

_ .-8B05
_

_8CG7

_ ._8CM7

.57
.69
.39
.53
.77
.61

.68
.69
.69
.83
.93
.60
.62
.68

_

_8CN7

_

_

8CX8
_8EB8

.97
.93
.94

_

_10047

.71

...11CY7
_._1244

.75
.60
.55
.49
.57

_

.71

_ _12405

.68
.69

____12AC6

_-._12406

Price

124F3
___124F6
12416

_._12CR6

.49
.46

___12CU6

12085
.-- _120E8

_

_124L5

.45

_

.12418

124V5

.95
.52
.43
.76
.50
.60
.97

_. 12405
_ .12476

_

Qty. Type

.43
.73

_..12CU5

__

.

-12ÁV6

.41

_

_124V7

.75

_

_

_124X4
_124X7

.67
.63
.86

_

.50
.50
.53
.44
.13

__128E6
_ _12BF6
12BH7
12816

_
_

12806
128Y7
12627

_.

12C5

_ _
.
-

__12C45
12CN5

.56
1.06
.74
.75
.56
.59
.56

1.04
.79
.56

_12EL6
12EG6
12EZ6

Type

Price

.69
1.06
.58
.70

_1716
_ .17W6
___194U4

216X6

.83
1.39
.80
1.49

___19056

__1978

.67

.50
.54
.53

25806

1.11

-

25C5

_

25C45

.53
.59
1.44

_

25CD6
25CU6

-

250N6

1. 11

1.42
.55

25EH5

-12F8
_12FM6
12K5

.66

2516
25WÁ

.57

.12547M

--

12SK7GT .74
12SN7
.67
12507M .73

2526
_35C5
_
3516
_ 35W4

.66

-

.86

-

_

_

_12F5

Qty.

_ _1704
_.__170(16

.66

.63

12846
12806

_.

120M7
12006
120S7
I2DZ6

-

_

_ _124Z7
1284

12018

1.06
.54
.69
.75
.85

__12CX6

.

Price
.54
.58

12117

___12V6GT
_

_12W6

___12X4

_

174X4

_ ..17806

_

_17C5
17C45

.45
.65

.62
.53
.69
.38
.67
1.09
.58
.62

.68

_

.51

.57
.52
.60
.60
.53
.37
.55

_35Z5GT

_

5085

.

__ -5005
_

.

50DC4

_ 50EH5
_...5016

.61
.61

__117Z3

CATHODE RAY TUBE REJUVENATOR
89¢ ea.
79¢ ca.

AC parallel circuits.

Lots of 10

SERIES TYPE Used in ckt with
19AÚ4, 25BQ6, etc.
$1.00

FILTER CONDENSERS

MFD

WV

Cartridge
Type

20 -20
50 -30
50 -30

150
150
150

494
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BEST BUY
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Name

Address

is17EICOL7...
MONO HI
and
STEREO

FM Tuner HFT90

-FO

Kit $39.95'

Player /Automatic

Changer complete
with dual stereo

Amplifier -

Preamplifier

Less Cover,

F.E.T. incl.

cartridge and
"Magnadaptor.
549.75 incl. F.E.T.

HF81

Kit $69.95.

"Excellent" -

Wired $109.95.

SATURDAY REVIEW:
AT HOME.
HI -Ft MUSIC

Wired $65.95.
Cover $3.95.
One of the best

0210°1

NEW!

STEREO -Mono

STEREO Dual

State

Zone

City

,..in

buys" AUDIOCRAFT
AM Tuner HFT94
Kit $39'incl. Cover &
F.E T.
2 -Way Bookshelf

Speaker
System HFS1
complete with

factory -built
cabinet:
Kit $39.95

Mono Power

Amplifiers (60,

50, 35, 30, 22
14-Watt; use
2 for Stereo)

STEREO

eamPlifier

HF85

Kit $39.95.

Wired $47.95

from
Wired $41.50.

NEW!
COMPLETE

Mono

AMPLIFIER

Integrated
Amplifiers: (50,

Kit $38.95

Wired $64.95.
"Extreme

flexibility

a

ÿ

bargain " -HI -FI

ry

STEREO
DUAL

-

REVIEW

STEREO Dual

Power

J

Amplifiers: New
100W HF89:

i

AF -4

30, 20,
12-Watt; use
2 for Stereo)

.a

Wired $64.95

froWi

Kit $99.50

TRUE

Wired $57.95.

Wired $139.50.
Wired $114.95.

Kit $74,95.
70W HF87:
Wired $74.95.
28W HFS6: Kit $43.95.

drive hi efficiency
HiFi quality to volume.
to concert

speakers

and in
TEST INSTRUMENTS
.

New

Transistorized
Power & Bias

Miniaturized

Wired $27.95,

Multi -Signal
Tracer x145A
Kit $19.95.
Wired $28.95.

Supply #1020
Kit $19.95.

&

I

f9

e
_

n

ir

r0Z

<_

1000 Ohms /Volt

Kit $13.95.

WIBd

1350 Combinations!
MOST EICO DEALERS

40

Wired $49.95.

Pat.
OFFER BUDGET
TERMS

-

AS

-5

MC

ube Tester

.....

w- y

x625

$34.95 .
Wired $49.95.

6V & 12V

Battery
Eliminator
&

R-C

Bridge

& R -C -L

Charger

Comparator

Kit $29.95. Wired #1050
$38.95.

Kit $19 95.
Wired $29.95.

or
transistor tequipt.:1060
Kit $38.95. Wired
$47.95

® 1960

IN STOCK! Compare,
from 2000 neighborhood
right "off the shelf"
take them home
dealers. Over 2 MILLION EICO instruments in use throughout the world.

-

Kit $44.95
Wired $79.95.
Kit $79.95.
Wired $129.50.

R-

Combinat on
#1140

Pat

Kit
$29.95

5" Scope =460

Parallel

Kit $2695.

S

No. 2, 790
051

DC

*Series/

RF Signal
Generator

Wired $39.95.

U.

5" Push -Pull

V -O -M -x536

Kit $12.90.
Wired $14.90.

r ber®

VTVM
& Uni

Scope #425

Filament
Continuity
#612. Ki $3.95.
Wired $5.95.

i-1-7---:§4,

Peak -to -Peak

Wired $39.95.

Battery -powered

o-ao

Vacuum Tube

Voltmeter :221
Kit $25.95.
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P-1 5 Transceivers
EVERYMAN'S all- transistor miniature
transceiver is here. As this article is
written, ten different models are on the
market, ranging in price from $32.95 (an
unwired kit) to a top figure of $149.50.
Each of them is a completely self- contained
transceiver suitable for two -way communi-

cations over ranges of one -half to two
miles.
While still king -size compared to the
inimitable Dick Tracy "wrist radio," the
new midget radiotelephones are nevertheless much smaller than conventional military -style walkie- talkies. Wei _hii

By LEO G. SANDS

2 miles are

Transmissions
December, 1960
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average of one and one -half pounds, they
are far lighter than the conventional
walkie- talkie which may weigh as much as
eight pounds or more.
No License Required. The most interesting aspect of the P -15 miniature transceivers is that they can be used by anyone
-aged three or ninety. alien or American
citizen -without a Federal Communications Commission license. Such unlicensed
operation is permitted on Citizens Band
channels 2 (26.975 mc.) through 23 (27.255
mc.). (For Class D Citizens Band operation,
as you probably know, licenses are limited
to the American citizen who is over 18
years of age.) Of course, since there is no
need for FCC licenses for the P -15's, no call
letters can be used in communications between two or more of these miniature transceivers.
The communications range depends upon
where the transceivers are used. While essentially "line -of- sight" devices, the transceivers operate in an area where radio
waves have a tendency to bend around obstructing objects.
Under adverse conditions (in major metropolitan areas with tall steel buildings,
for example), the operating range may be
as low as six or seven city blocks. But
the average residential area range between
comparable units is 3/4 to 11,_2 miles, and
extraordinarily favorable conditions (such
as an unobstructed path over water) will
permit communications over a range as
high as 12 miles. Such "DX" is an exception to the rule, of course, but many users
have consistently achieved satisfactory communications at distances of from 21/2 to 4
miles.

Scores of Applications. These miniature radiotelephones have literally scores
of uses. Because of their low weight and
extreme portability, they will undoubtedly
find frequent service in the hands of hunters and fishermen who have long sought
some means of radiotelephone communications over distances of one or two miles.
Car hops can use them to call food orders
to the chef, theater ushers in drive-in movies
can report seat availability to cashiers, and
sports officials will be able to keep in touch
with one another during road and track
events.
Additional commercial applications for
these transceivers are being found in largescale construction projects, warehousing,
factory and plant protection, stock yards,
December,

196Q

One transceiver currently available-tFe Electro -Voice Model RME
4303- boasts a tunable receiver.

forestry service and rescue agencies, plus
civil defense.

Minimum Regulations. Under Part

15

of the FCC regulations, only certain low -

power communications devices are allowed
to operate without a license. In the case of
these 27 -mc. transceivers, the qualification
of low power means an input of 100 milli watts or less. The units must be crystal-

Several models, including Globe
Pocketphone shown below, have
connections for earphone listening.

43

The microphone of the Morrow VP -100
can be clipped to a shirt pocket, the
main unit attached to operator's belt.

Eight miniature batteries held in
the base of the Osborne Duo -Corn 100
transceiver operate it for 50 hours.

Transceivers shown on page 41 are:
(A) Osborne Duo -Corn 100; (B) Globe
Pocketphone; (C) Electro -Voice RME
4303; (D) Heathkit GW -30; (E) Morrow VP -100; (F) Wightman WE -PT-I.

'controlled on all of the Citizens Band channels involved, and can only be used with
single -element antennas whose length does
not exceed 60 inches.
The only other noteworthy regulation applied to these unlicensed transcievers is
that they must not cause or create interference with interstate or foreign radio
transmission and reception. However, the
chance of such interference being created
by a 100 -milliwatt transceiver seems rare
indeed.

Part 15. Exactly what is Part 15 of the
FCC Rules and Regulations? It is the portion of the Rules pertaining to the operation and use of radio frequencies by "Incidental and Restricted Radiation Devices."

Incidental radiation is emitted by a device
that produces energy as a part of its operation-in other words, not for communications purposes.
Restricted radiation -as the name implies-means low -power transmitters that
are used for signaling (garage door openers, model airplane control, etc.) and certain equipment used for voice communications. Such voice equipment can be operated
at 100- milliwatts input in either the standard AM broadcast band or on one of the
channels assigned to Citizens Radio in the
26.97 to 27.27 inc. spectrum.
Class D Operation. Many Citizens
Band operators are finding that the new
transistorized transceivers have greater
value and communications range when used
with their regular 5 -watt Class D stations.
In this case, the transceiver must be designed to meet FCC requirements under
Part 19 of the Rules and Regulations
must satisfy the basic requirement of

-it
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0.005% frequency stability. To date, all of
the units available do so. Of course, when a
transceiver is used as a Class D station, it
must be licensed and operated by non -aliens
over 18 years of age.
The combination of a transceiver and
Class D station is roughly equivalent to
boosting power by 17 db. Add to this the
fact that most base stations will be using
resonant and efficient antennas mounted
high above ground level, and you can see
that the walkie- talkie range on a quiet CB
channel can easily be as much as four or
five miles.
"Sophisticated" Units. In spite of
their low prices, these transceivers should
not be considered toys. Each unit is care-

fully engineered, employing sophisticated
transistor techniques.
One of the transceivers has 12 transistors and one diode, with a superheterodyne
receiver section that offers a rated sensitivity better than many full- fledged communications receivers costing $200 or so.

Although its overall weight is held to less
than 20 ounces, it also has a built -in noise limiting and squelch circuit.
In fact, most of these units have squelch
and noise-limiting circuits to eliminate
ignition and other forms of radio signal interference. And many models include provisions for using lapel microphone and
speaker, or even a single -piece earphone.
Several of the P -15 transceivers have a
jack or other connection to permit the use
of an external antenna to increase transmitting range. Unfortunately, though,
means are not provided for efficiently loading or tuning up the transmitter for maximum output to the antenna. Use of an
external antenna, of course, automatically
means that the transceiver must satisfy
Part 19 of the FCC Rules.
The development of low -cost radiotelephones is a significant step for the radio
industry. For the user, it is the nearultimate in sophisticated two-way communications-I won't be without mine. -LT0

Heathkit OW-30 Easily Assembled in 4 Hours
AT this writing, the Heath Company
is the only supplier of a Part 15
transistorized transceiver in kit form.
The average experimenter can assemble
a GW -30 in just about four hours with
little or no fear of encountering discouraging bottlenecks. All wiring is on a

printed-circuit board with the sole exception of the transmit /receive switch.
The GW -30 utilizes four transistors.
Two are in the audio stages, one is in
the crystal-controlled transmitter, and
the fourth is used as a superregenerative
27 -mc. detector. The miniature speaker
serves a double purpose; it is switched
into the audio circuit to act as a microphone during transmitting sessions. Although the GW-30 employs a
miniature crystal, the unit meets the FCC 0.005% Class D requirements.
Superregen hiss from the GW -30 is not overly objectionable, and sensitivity is fair to good. The POP'tronics staff consistently used a GW -30
3{}(
over a path of one and one -half miles.
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a universal test instrument
By LOU GARNER
MOST electronics hobbyists are long on
ambition but short on cash. If you're
typical, you'd probably like to fill your
bench with a flock of meters, generators,

and other equipment, but you are likely
to invest any extra cash in your next project. While you may not be able to buy the
equipment you want, there may be a potential benchful of test gear hidden in your
home-in an a.c.- operated superhet.
For maximum value, the receiver you
modify must meet certain basic requirements-it should be a.c.- (transformer-)
operated, not an a.c. -d.c. set; it should be a
superhet; it should be of recent enough
manufacture to use readily available tubes;
and it should have a 455- or 456 -kc. i.f.
MODIFYING THE RECEIVER
Since you will be modifying the receiver
for use as a piece of test equipment, don't
46

With modifications, an a.c. superhet
can serve as a signal generator,
signal tracer, amplifier, VTVM,
code practice oscillator, or even
as a capacitor checker

worry about the condition of the cabinet (if
it has one) However, the set itself should
be in operating condition or easily repairable -don't pick a set that has been cannibalized for parts.
When you have found a suitable receiver,
determine the make and model number and
obtain a schematic for it. Your local parts
distributor should be able to help you; if
.
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ADDITIONAL PARTS
11- Closed- circuit jack

S2-S.p.d.t. switch
TS1-6 -lug terminal strip
V6 -6E5 tube
December, 1960

-- Tuning -eye kit (Amphenol 58 -MEA6 or equivalent)
3--Probes (see text)
Misc.- Wooden dowel, wire, solder, brackets,
knob (for S2), phone plugs, alligator clips, etc.
1
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Accessory probes are built into plastic tubing sections.
Use

spaghetti on the detector -probe wiring to prevent shorts.

-n--- SHIELDED CABLE

SCOTCH ELECTRICAL TAPE WRAPPED
AROUND REAR OF CABLES OR WIRE
TO INSURE A SNUG FIT IN PLASTIC

TUBE

GROUND LEAD

//AO 014F
IN34A
AUDIO PROBE

---

270UUF
DETECTOR

PROBE-0PRESS FIT

1

PH

18"FLEXIBLE CORD

ALLIGATOR CLIP

NE

TIP

PLASTIC
TUBE

IB' FLEXIBLE CORD-..-

36

PHONE

r----1

ALLIGATOR CLIP

)

SHIELDED CABLE

j

PHONE TIP

.002pf.

PLASTIC
TUBE

erOPPC

PHONE PLUG

_SHIELDED CABLE

18K

PHONE TIP

FLEXIBLE CORD

ALLIGATOR CLIP

IN34A

PLASIIL

TUBE

Fig. 2. Schematic diagrams for r.f., audio, and
detector probes (top to bottom). See text.

"Magic eye" indicating tube (below)
place by

48

a

bracket on top of

a

is held in
wooden dowel.

not, your library may have the material. A
schematic of a typical receiver is shown in
Fig. 1.
Salvaging and Repair. Your first step
is to restore the set to its original operating
condition. If the set has been sitting around
for a while, use a vacuum cleaner or portable hair dryer (heat off!) to blow away
excess dust and dirt. Check for missing or

broken tubes, broken connections (to the
antenna coil, for example), charred resistors or other damage.
If all seems in order, have the tubes
tested and replace any that are weak,
leaky, or burned out. Check the tuning
capacitor for bent plates and dirt. If necessary, clean between the plates with a piece
of stiff cardboard or a pipe cleaner.
If the set hums, filter capacitors CIZ and
C12 (in Fig. 1) may have dried out and
need to he replaced. If the sound is distorted, look for a defective speaker, a gassy
output tube, or a leaky capacitor (C3).
Once the set is operating, it should be
aligned. If you have access to an r.f. signal
generator, you can do the job yourself or
you can have your local service shop do it
for you.
New Components. The basic modifications are also shown in Fig. 1; the additional components you will need are given
in the accompanying parts list.
Drill a hole in the front or rear chassis
apron and install a closed- circuit jack (J1).
The "hot" (ungrounded end) lead to the
volume control (R3) is opened and connected to the jack. If the leads must be
longer than two or three inches, use
shielded single- conductor cable, grounding
one end of the shield to the chassis.
POPULAR ELECTRONICS

2® 3®

TS'

S®

6

AUDIO PROBE

.002yE

PHONE JACK

KEY

TO J

1
NOT USED
A

Ji-

TO

mounted on small
angle brackets at the end of the chassis.

Terminal strip

TSI

NOT

PHONE JACK

OUTPUT TERMINALS (TS I)

--

i

--

r'jl

AUDIO
PROBE.

.002y1.ß_

i5

USED

_J

TSI

Install the electron-ray tube (V6), using
the kit specified in the parts list, and an
s.p.d.t. selector switch (S2). The 1 -meg.
AUDIO SIGNAL
resistor is premounted as part of the kit.
rotary
or
slide,
The switch can be a toggle,
type and should be mounted on the front
TEST LOUDSPEAKER
chassis apron. The 6E5's support bracket
can be mounted on metal spacers or on a
Fig. 3. Setup for using the receiver as
heavy wooden dowel.
a code oscillator (A(; and as an audio
Now mount terminal strip TS1 on the signal source and test loudspeaker (B).
chassis. Connect terminal 1 to the chassis
(ground) , terminal 2 to the heater winding,
and terminal 3 to the B +. One pole of the
should vary in acselector switch goes to terminal 4, one side on the indicating tube
of the program
strength
cordance with the
of the voice coil winding goes to 5, and the
material.
the
other side is grounded. The free end of
To check the eye as a d.c. vacuum -tube
speaker's voice coil goes to terminal 6. A
between terjumper between terminals 5 and 6 restores voltmeter, remove the jumper several penconnect
and
5,
and
4
minals
transformer
the
the connection between
light or flashlight cells in series to supply
and speaker.
set
between 1.5 and 9 volts; attach the positive
a
needs
Every piece of test equipment
a
terminal to terminal 1, and the negative
up
Make
and
probes.
cables
accessory
of
lead to terminal 4. As terminal 4 is made
In
addition,
set of probes as shown in Fig. 2.
increasingly negative, the eye should close
leads.
clip
purpose
generalset
of
make up a
further and further. The eye can be roughUse flexible wire in varying lengths from 8
ly calibrated by noting the voltage required
alligator
in
some
to 24 inches. Terminate
way, etc.
clips at both ends, others with an alligator to close it halfway, all the
the
at
terminal
clip at one end and a spade
USING THE RECEIVER
other. Make up at least one medium -length
The basic technique is to use a portion
(24" to 36 ") shielded cable with a phono
the receiver's circuitry as a substitute
of
the
at
plug
and
a
phone
one
end
at
plug
signal -handling device or signal source. The
other.
a.v.c.
eye serves as a voltage- (or signal-) indiits
to
Set
S2
Tests.
Preliminary
position and turn on the set. Tune in sev- cating device in place of a more expensive
eral different stations. The "eye" should meter. Let's take a look at some practical
glow (green) and should close somewhat as test setups.
Audio Output Meter. Basically, the
stronger stations are tuned in. A very
strong station may close the eye completely. output meter is simply a device for visually
Now move S2 to its Ext. position. Con- indicating relative audio signal levels.
(Continued on page 106)
nect terminals 4 and 5 of TSI. The glow
B
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Build a
Time

Delay

tamp
Inexpensive "genie" gives delayed-off characteristics
to most lamps and appliances
Bÿ RONALD L. IVES
IIERE'S a way to put ucigic into almost
any lamp. You modify the lamp so
that after you've turned it off its light will
stay on for about 30 seconds, then go out
of its own accord. This "delayed turn -off"
factor can be a great convenience when
applied to a bedroom or hallway lamp, and
it can also be applied to your porch or

garage driveway light.
The heart of the lamp is an inexpensive
thermostatic delay relay that mounts in
the lamp's base or body; almost any lamp
in your house can be modified to operate
with this relay. Low -drain appliances can
also be wired for delayed turn -off. And if
you add a magnetic relay to the circuit,
you can operate high -drain lamps and appliances in the same way.
50

Thermostatic delay relays are stocked by
most of the larger radio supply houses and
sell for around $2.35 each. Besides the relay, an inexpensive switch and tube socket
are all that's needed to modify most lamps.
Construction. The author built his lamp
into an upright desk telephone stand which
was obtained on the surplus market. Any
lamp with a bulb rated up to 200 watts can
be used, as long as there is enough room
in the base or body to house the thermostatic time delay relay (K1), a nine -pin
miniature socket, and a d.p.d.t. switch (S1).
The delay relay given in the parts list has
a 30- second delay characteristic and a 200 watt rating.
If you have a particularly attractive
lamp or stand with a small base or body,
POPULAR ELECTRONICS

Wiring for the time delay relay

is hidden in the
base of a desk -type telephone stand. Thermostatic
delay relay KI (glass bulb) mounts in nine -pin miniature tube socket to right of on -off switch SI.

you can mount the three parts in a 23/4" x
21/a" x 1%" aluminum box (Bud CU-2100A
or equivalent), and place it alongside the
lamp. If you want to use a lamp that
drains more than 200 watts, or if you have
a d.c. line, see the discussion on converting
other appliances which appears on the
next page.
To convert an old desk telephone to a
table lamp, first unscrew the microphone
and its fork -like support from the top of
the phone. Remove the microphone from
the fork, attach a small 1/s" threaded ferrule to the fork in its place, and mount
a standard lamp socket on the ferrule.
About 11/2 feet of heavy lamp cord should
be connected to the socket before mounting
it to the fork. Do not mount the fork and
December, 1960

Thernoslatic

delay relays are available in several
models. Amperite relay with octal base (at left).
has 3 -amp. contacts; nine -pin miniature model
(right) used here has 2 -amp. contacts. See text.

as

HOW IT WORKS

delar lamp operates th.cugh action cf
The m
eimosratic delay relay Kl. This relay consists of a
it of normally open contacts sealed Al a bulb with a
7 -volt a.c. -d.c. heater element, When power is ap'ed to the heater for at least 20 seconds, the contacts
as due to their _hernial characters, ties. When power
the heater is switched off, the contacts will remain
6sed for 30 seconds, which is the designed delai
cacteriseic of the relay.
With switch Sl in the "on" positïcn, power is apies3 to the lamp and to the heater of Kl. In the
"1P' 4ositcm of SI power to the lamp and the heater
:interrupted. Wnen switch SI is placed in the "deed off' positioa after being "on" far at least 20
cads, power is applied to the lamp through the conis of Kr and Sr. After 30 seconds in the "delayed
'r poshien. the eainiacts of Kl codl and return ti
ear mrmalty Open position, extinguishing the lamp.
';Far opzration of high-current-drain appliances, elecmalnei is relay A? can be connected do place of the
p. Tt e appliances are then connected to the power
e in sr-ies with K2's energized contacts.

'
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lamp socket on the phone until final assembly of the lamp.
Now remove the telephone receiver hook
and its connecting parts from the main body
of the phone; you can fill the hole left
by the hook with a small brass shim soldered in place. Drill a hole in the base of
the phone to mount switch Si; make sure
that the hole is so located that Si will
clear the bottom cover when the phone is
reassembled.
To mount the nine -pin miniature socket
that holds delay relay K1, make a small

O-

BREAK FOR K2

u
á

TO
HIGH

F

CURRENT
DRAIN

APPLIANCE

KI

CI*

ON

RI*
"-il- 1lr

OFF

DELAY
OFF

*SEE TEXT

02*

K2*
117v.A.C,

(A)

(B)

"C2 -.1- to

Converting Other Appliances. Any
a.c.- or d.c.- operated lamp or appliance can
be wired for delayed turn -off using an arrangement similar to that shown for the
telephone lamp. To hook up your light or
appliance, simply determine its current
drain and choose the proper thermostatic
delay relay.
Two 117 -volt a.c. -d.c. models of the Amperite delay relay are available with normally open contacts and fixed delays of 2
seconds to 3 minutes. One model has an
octal base with a contact current capacity
of 3 amperes; the other has a nine -pin
miniature base with a contact current capacity of 2 amperes. Both current ratings
are non -inductive, which means that the
relays can be run at their full rating with

Simple time delay lamp circuit (A)
is suitable for lamps draining 200
watts or less. Capacitors CI and
C2 and resistor RI are needed only
for inductive loads or d.c. operation. Devices draining high current use contacts of relay K2 (B)

PARTS LIST

*C1 -.01 to .1 -µf., 600 -volt

it to "delayed off." The lamp will remain
on for approximately 30 seconds, and then
go off by itself.

capacitor

-pf., 600-volt capacitor
K1- 117 -volt, a.c. -d.c., 30- second thermostatic delay relay (Amperite 115N030T)
'K2 -117-volt a.c. relay, 13 -amp., normally open
contacts (Potter & Brumfield PR3AY or equiva1

which

is

wired into lamp's circuit.

lent)
*R1

-33 -ohm,

SI-D.p.d.t.

1 -watt resistor
"center-oft" toggle switch (Lafayette

SW -19 or equivalent)
Nine -pin miniature tube socket

I*1

-Octal tube socket

Misc. -Lamp cord, /8" threaded ferrule, lamp
1

socket, etc.
*Parts for inductive loads, high power, and d.c.

operation

-

bracket from a piece of scrap aluminum
be sure it fits inside the base of the lamp.
First drill all necessary holes in the bracket,
then mount the miniature socket on it.
You'll find it easier to solder all connections to the base of this socket and switch
Si before mounting the bracket inside the
phone's base. Now screw the base back on
and mount the light bulb and the shade
you have chosen.
Placing switch Si in the "on" position
turns the lamp on; placing Si in the center
position turns it off. If "delayed -off" is
desired, switch Si to "on" and leave it
there for at least 20 seconds; then switch
52

appliances having resistive elements -light
bulbs, for instance.
With a.c. appliances having inductive
loads, such as transformer -operated radios
or electric motors, maximum ratings should
be reduced about 1 ampere for either relay.
In addition, the contacts of the relays
should be shunted with a .01- to .1 -pf., 600volt capacitor (CI).
If either relay is used on 117 -volt d.c.
lines, shunt the contacts of the relay with
a series -connected, 33 -ohm, 1 -watt resistor
(R1) and a .1- to 1- sf., 600 -volt capacitor
(C2), as shown in the schematic. No contact shunts are needed when the relays
are operated with electric lamps or other
resistive loads from a 117 -volt a.c. line.
For high- current -drain lights or appliances, substitute magnetic relay K2, as
shown in the (B) section of the schematic,
for the lamp at points X and Y in the (A)
section of the schematic. Operation is
identical to that described for the telephone
lamp.
30
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Controlled

REVERBERATION
New hi-fl accessory

imparts concert -hall "acoustics"
to your living room
By
JOHN MILDER
December, 1960

WHILE there's no denying that today's
fi is fantastically hi, the sound that
fills the average audiophile's living room is
still a step or two shy of concert -hall real ism. Modern components boast a frequency

response which covers everything w:thin
the range of human hearing with the greatest of ease, and vanishingly low distortion
which allows the audiophile to listen to
hours of slam -hang orchestral fireworks
without strain or fatigue. The arrival of
stereo has made it possible for the first
53

Mechanical delay device
produced by the Hammond Organ
Co. is basic component in artificial reverberation units.
Signal is fed to ferrite transducers at one end of box,
through special springs,
then on to another pair of
ferrite transducers. To minimize
uncontrolled reverberation
-footsteps jarring springs
into extra action, for example
each spring consists of two sections wound in opposite directions
and coupled at the center.

-

time to hear recorded sound in true depth
and perspective. But there's still something
missing; there's still an invisible barrier
that keeps the Kingston Trio from stepping
out of your speakers and into your living
room.
Over the past few months, several component and console manufacturers have
come up with what they think is the missing ingredient in the recipe for realistic
sound. What's been missing, they feel, is a
way of matching the acoustics of a studio
or concert hall where a recording is made
to the acoustic properties of the living room
where the recording is played back.
While realizing that it's impossible to
turn an audiophile's living room into an
exact duplicate of a concert hall, the manufacturers reasoned that there ought to be
some way for the listener to simulate at
home the acoustic conditions -the engineer's term is "ambience" -under which
he hears live music. Until now, the listener's only control over the "feel" of recorded
sound in his living room has been the use of
54

tone control to crank down, or step up
high and low frequencies.
What has now been added is the reverberation control. Several reverberation
units are now on the market carrying
names like "Space Expander," "Reverbatron," etc. They are all "cousins," in effect,
and so that we may be able to understand
what they do, let's first take a look at reverberation and its role in live and recorded
sound.

What Reverberation Is. Whether
you're sitting in a jam -packed football stadium or walking along a quiet country
road, any sound that reaches your ears is
made up of a blend of two kinds of sound
-direct and reverberated. Part of any
sound makes a beeline for your ears from
its source; the rest is bounced at you from
anything that lies between or beyond you
and the source, and it arrives at your ears
at least a split- second later than the direct
sound.

For designers of auditoriums and concert
halls, the big challenge is to come up with
POPULAR ELECTRONICS

way toward giving your living room the
acoustic dimensions of a concert hall, varies
tremendously in its impact in different liv-

the right mixture of direct and reverberant
sound for good acoustics. The right amount
of reverb yields a full- bodied but clear
sound; too much leads to echoes which
bounce back and get in the way of later
direct sound. To avoid a soggy or harsh
sound, a designer has to calculate the potential of everything in a hall that will reflect or absorb sound -down to the last person in a sell -out crowd.
Echo Gimmicks. The recording engineer has the upper hand over the auditorium designer, since he can make some electronic changes in the sound from a recording studio. While he can't do too much
about the sound from an overly reverberant
hall, he can add a practically unlimited
amount of reverberation to beef up a thin sounding recording.
But except for an extreme case like the
whispering singer, it's impossible for any
recording engineer to calculate the impact
of his efforts on you in your living room
unless he can get you to put on a pair of
earphones. Once recorded sound finds its
way out of your loudspeakers, it's on its
own, and the acoustics of your living room
take over. Even stereo, which goes a long

ing rooms.
It goes without saying that most living
rooms weren't built with acoustics in mind.
Until now, the only course of action for the
average audiophile was to rearrange living
room furnishings within limits set by a
tight budget or a strong- minded wife. A
room with too many reflecting surfaces and
a harsh echoic sound called for some sound
absorbing drapes or rugs. A soggy sound
dictated giving away some overstuffed
furniture to a worthy charity.
Enter Reverb Units. All of which
brings us to the appearance of reverberation units on the audio scene. The logical
theory behind these new gadgets is the idea
that the audiophile at home can benefit
from an electronic upper hand similar to
the recording engineer's echo gimmicks. All
of the new reverberation devices are designed to let you adjust a recording's reverberation to come up with the maximum
realism for your living room. Let's move in
for a closer look.
So far, there are at least a half -dozen

-

12AX7
RIGHT - CHANNEL
MAIN AMPLIFICATION SYSTEM

RIGHT
CHANNEL

LEFT -CHANNEL

IOK

MAIN AMPLIFICATION SYSTEM

.01

INPUTS
FROM

PREAMP

47K

-

--

2.2K

2.2K

oo

6405

IMEG

8

B

_. -

DELAY
LINES

+0

STAGES

47K

IMEG

270

T

01

OFF

124X7

LEFT
CHANNEL

REVERB
SWITCH

w
10K

2.2K

OFF

S2.2K

of Philco's "reverba phonic sound system" is typical of electronic control devices employed with the Hammond mechanical delay unit. Switch controls degree of reverberation in 6 -db steps.

Circuit diagram
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reverberation units on the market. Of
biggest interest to the audiophile are
Fisher's "Space Expander," Allied's Knight
reverberation unit, and Sargent-Rayment's
"Reverbatron," since all are designed to
be added to your present hi-fi rig. Also on
the bandwagon are Checker, Ecco-Fonic,
Utah, and others, as well as Motorola, Phil-

Typical reverberation unit

makes use

of Hammond Organ Company's mechanical reverb device (above, rear) and has
an associated electronic control center.
This unit is made by Sargent- Rayment.

co, and Zenith, who have added

reverb units

to their consoles.
All of the new units operate on the same
general principles, and all of them use a
basic mechanical reverb device made by
the Hammond Organ Company. This basic
unit contains two springs just over 14" long
and two special ferrite transducers located
at opposite ends of the springs (see photos
on page 54).
From the electronic control center used
with the mechanical unit, a blend of part of
the sound from both stereo channels is fed
to the input transducer at one end of the
spring assembly. The transducer uses two
magnets which rotate in proportion to the
polarity and amplitude of the applied signal, and their rotating motion is transmitted to the two springs. When the action set
in motion by the magnets reaches the other
end of the springs, another transducer converts the motions back into an electrical
signal which makes its way back through
the electronic control unit and rejoins the
original stereo signals on their way to your
loudspeakers. The echo effect is a function
of the length of time it takes for the signal
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to dance its way across the two springs.
It's not hard to see, though, that the echo
introduced by the time -delay in the springs
is also fortified by the tendency of the signal to bounce its way back and forth over
the springs several times -each time in
slightly weakened form. To get full benefit
from this extra bouncing action and pre-

vent phase -opposition from cancelling out
part of the signal and producing uneven
frequency response, the two springs used in
the basic unit have different delay- times37 milliseconds for one and 29 for the other.
The electronic control unit that works
with the mechanical unit has a triple job.
Its control knob decides the amount of
signal which goes from a preamp to the
mechanical unit, and thereby sets the desired amount of reverberation. Beforehand,
though, the control unit blends the two
stereo signals from a preamp into one; and
afterward it takes the reverberated signal
from the mechanical unit and imposes it
on the original signals heading for both
stereo power amplifiers.
Installing the Units. Connecting either
the Fisher or the Sargent -Rayment reverb
units into your stereo rig is an easy job.
You simply plug the two output jacks from
a stereo preamp into the inputs marked on
the special electronic unit, and re -plug the
output leads from the unit into the regular
inputs of your stereo power amplifier. The
electronic and mechanical sections of the
reverb unit also connect via two ordinary
shielded phone cables and their respective
inputs and outputs are clearly marked. The
long (18") but thin mechanical unit can be
kept completely out of sight and screwed
onto the back of any convenient cabinet.
(Continued on page 104)
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Bulid
th e
Three -in -one unit is combination
modulation monitor, field strength meter,
and c.w. monitor

IF YOU

don't want to clutter up the house with a
lot of electronic gear just to check out your CB
or ham transmitter, the "Combo" is for you. This
small test instrument is a modulation monitor, field
strength meter, and c.w. monitor all rolled into one.
What's more, it requires no batteries or power
supply of any kind--it's completely powered by r.f.
pickup from your transmitter.
The Combo covers all of the bands from 80 to 10
meters, including the increasingly popular

11 -meter

IV

By PADDY J. LABATO,

December, 1960

W

LU
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C'tizens Band. If you plug in a pair of
phones, you will be able to check the quality of your transmitter's modulation
trouble in your modulator will show up at
once. Or you can listen to your transmitter's c.w. signal on the Combo's built -in
speaker; the instrument will let you know
;f there are any key -clicks, chirps, or hum
ran your code transmissions. In addition, the
Combo will help you send better code, since
you'll be able to monitor your transmissions
as you key your transmitter.
You can build the Combo for about $20
using all new components; it will cost much
less if you call on your junk box and the
surplus market. The completed instrument
is both small and attractive, and you should
find it a worthwhile addition to your gear.

-

CONSTRUCTION

Build the Combo in the back half of a
aluminum box. Drill all the
necessary holes in the box before mounting
any components, and follow the pictorial
diagram for layout. In most cases it will
be best to solder leads to the components
before mounting them if you want to avoid
working in tight corners.
Mounting the Parts. After you mount
the four rubber feet on the bottom of the
box, locate meter MI on the upper right hand portion of the 7" x 5" side. The meter
should have a full -scale d.c. range of 1 to 2
milliamps -as the exact range is not important, any new or surplus meter will do.
Mount tuning capacitor Cl to the left of
the meter on the same side of the box, using a pair of metal spacers, so that CI's
vernier dial will be symmetrically located
with respect to the meter.
Frequency range switch SI and function
switch S2 mount directly below capacitor
Cl; phone jacks JI and J2 mount below the
meter. Place tone control Rl in the center
of the same side of the box after you have
soldered two 4" leads and capacitor C3 to
7" x 5" x 3"

RI's terminals.
Note that the speaker mounts on top of
the box between the meter and tuning capacitor; about 30 small grille -holes should
be drilled in a circular pattern for the
speaker. The carrying handle - --a standard
kitchen -drawer handle available at most
hardware stores -straddles the speaker
grille holes.
Now mount transformer Ti and the
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PARTS LIST
BPI-Five -way binding post
C1- 365 -511f. midget variable capacitor
(Lafayette MS -214 or equivalent)
C2- 0.001 -5f. ceramic disc capacitor
C3- 0.01 -,f. ceramic disc capacitor
C4-0.005 -5f. ceramic disc capacitor
C5- 0.025 -5f. ceramic disc capacitor

Dl, D2 -1N34A diode
11, 12 -Phone jack, closed- circuit type
(Allied 41 H 624 or equivalent)
LI- Tuning coil (see text)
L2 -2.5 mh. r.f. choke (National R -100 or
equivalent)
L3 -1 -mh. r.f. choke (National R -50 or equivalent)
MI -D.c. milliammeter (see text)
PI-Banana plug
Ql -CK722 transistor (or equivalent p -n -p unit)
RI- 100,000 -ohm potentiometer, linear taper
(IRC Q11 -128 or equivalent)
Sl-S.p.s.t. toggle switch
S2- S.p.d.t. toggle switch
TI- Output transformer, 14,000 ohms center tapped, push -pull plates, to 4 -ohm voice coil
(Stancor A -3496 or equivalent)

-2'

SPKR.
'," speaker, 4 -ohm voice coil (Quam
25A07 or equivalent)
1 --7" x 5" x 3" aluminum box (Bud CU -2108A or

equivalent)

1

-4-lug

barrier terminal strip (Cinch -Jones

or equivalent)

/2" vernier dial
1P
lent)

4 -140

(Lafayette F -348 or equiva-

Misc.-Hardware, handle, rubber mounting feet,
wire, etc.

Tuning coil LI is made from a section of B &W
3015 Miniductor. Note that an equal number of turns are unwound on each end of the
coil for use as leads. See text for details.

barrier terminal strip on the bottom of the
box below the speaker. The five -way binding post (BP1) should be located on top of
the box, to the left and rear of the carrying handle.
Wiring Details. One component, tuning
coil LI, must ba fabricated from a section
of B &W 3015 1N/liniduetor. Cut off 22 turns
POPULAR ELECTRONICS

"Combo"

uses a barrier terminal
strip (above) for connections to
transistor QI and diode D2. Switch
S2 changes the Combo from a c.w.
monitor to an F.S.M. and
phone monitor; SI is a bandswitch.

The

BPI
S2
io,i,zo

METERS

C. W.

01

F.S.M. B PHONE

LI

40,00
METERS

DI

IN344
CI

365yyf.

*MI
C2

SEE TEXT
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from the coil stock as purchased and unwind two turns on each end of the cutoff
section (leaving 18 turns). The lengths of
wire on either end of the coil will make wiring easier. Now solder a 2" length of bare
hookup wire to the third turn from one end
of the coil. To make the tap easily, push in
the second and fourth turns on either side
of the tapped point, then solder the bare
wire to the desired turn.
One end of coil Li is connected to a lug
grounded to the rotor (frame) of tuning
capacitor Cl and to one terminal of switch
Si. The other end of L1 connects to either
of CZ's stator lugs and to binding post BPI;
these connections are clearly visible in the
pictorial. Finally, L1's tap is connected to
the remaining unused terminal of Si.
The remainder of the wiring is simplified
through use of the barrier terminal strip
which serves as a four-terminal tie point.
You need not solder to transistor Qi; just
twist QL's leads around the terminal screws
and tighten them in place. All other leads
connected to the terminal strip should first
be soldered to lugs which are then put under the proper terminal screws. The rest of
the components are wired point -to- point; be
sure to use a heat sink when soldering
diodes D1 and D2.
OPERATION
To use the Combo, you must provide the
instrument with r.f. from your transmitter.
If you have r.f. "floating" around your shack
when you transmit, simply connect a few
feet of wire to binding post BPI. If your
transmitter is well shielded, as it should
be, thrust the insulated end of the wire
through one of the transmitter's vent holes;
be sure that the wire doesn't come in contact with any part of the transmitter's circuitry since too much r.f. will burn out the
meter and diodes.
Modulation Monitor. If you have a CB
rig or operate on one of the ham phone
bands, you can use the Combo as a modulation monitor. With the pickup wire set up,
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place function switch S2 in the "F.S.M. &
Phone" position. Then place switch SI in
the "10, 11, 20 meters" position (for CB
operation) or the "40, 80 meters" position
(for 40 -or 80 -meter phone operation). Plug
a pair of moderate -to- high- impedance magnetic phones (1000 ohms or more) into jack
JI, and ask someone to listen in for you.
Tune up your transmitter and go on the
air. When your friend listening in on the
Combo tunes capacitor Cl to your frequency, he will hear your phone transmissions
as they sound to your radio contacts. Any
overmodulation, hum, or distortion will immediately be detected.
Field Strength Meter. Leave switches
Si and S2 in the positions used for the phone
monitor. Disconnect the length of wire
used for r.f. pickup from BPI, unplug the
headphones from J1, and connect a stiff
wire "rod" antenna to BPI. You can make
such an antenna by soldering about a yard
of bus bar to a banana plug (Pl); the plug
will fit into the binding post.
Now, with C1 tuned to your frequency,
ask your friend to take the Combo outside
your shack several wavelengths away from
your transmitting antenna. As he approaches your antenna with the Combo
while you are transmitting, meter M1 will
give a reading that will increase as he gets
closer to your antenna. As he walks around
the antenna in a wide circle, the different
readings on MI will indicate sensitivity
nodes. (See "Build a Field Strength Meter"
in the September 1960 issue of POPULAR
ELECTRONICS for complete theory and operation of this instrument.)
C. W. Monitor. Place switch S2 in the
"c.w." position. Connect a short length of
insulated wire to BPI for r.f. pickup as previously described. Switch SI to the appropriate band, tune up your transmitter, and
tune Cl on the Combo to your transmitter's
frequency. You should hear a tone from
the Combo's speaker; adjust potentiometer
RI until the tone is a pleasant note. Any
roughness or hum in the tone indicates that
your transmitter's carrier is accidentally
being modulated.
When you key the transmitter, the monitor should come up with an exact replica
of your c.w. signal. Chirps or key clicks
will be audible in the Combo's speaker. If
you wish, you can plug a low- impedance
headset (about 8 ohms) into jack J2 on the
Combo; this will cut out the speaker and
give you earphone operation.
30
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On the Citizens
By TOM KNEITEL,

SANTA dropped a nice present down the
chimney this year. It was the long awaited okay for the expansion of On The
Citizens Band. From now on we'll have a
little more elbow room, having gained one
whole extra page for the column. This is in
line with POP'tronics' greater CB coverage,
both through this column and through feature and construction articles. I have only
one complaint
think Santa knocked
down my ground plane with all that
scuffling around on the roof.
The Civil Air Patrol might be interested in the following idea. At the present
time there is a CAP channel on 26.62 mc.
available only to stations in Hawaii on a
"non -QRM to Government stations" basis.
If this channel could be allocated for use
in the Continental United States, the CAP
radio network (already comprising more
than 12,000 stations on the 2-, 4-, and 148 mc. CAP channels) could be vastly enlarged. Many thousands of CB'ers who
could easily operate on 26.62 mc. would
probably rush to join this worthwhile organization (it's the USAF auxiliary) if they
thought that they could be of use.
"On- the -ball" CB clubs and individuals
who would like to support this idea might
drop a card or letter about it to The Commander, Headquarters Civil Air Patrol,
U.S. Air Force, Bolling A.F.B., Washington

-I

2W1965

public service activities and achievements.
Please write on your official club letterhead, and tell us something about the club's
members and history. Send clear, glossy
photos (the larger the better) of club activities and members -in- action. The more information you send, the easier it will be for
us to decide if your club rates as "Club of
The Month."
Incidentally, two nifty club papers were
received here this week "The Carrier" of
The Trans -Ceivers of Southern California
and the "C -B News" of The Citizens Band
Association of Greater St. Louis. If you
have a club newspaper, please send it along
-we'd like very much to see it.
The latest addition to Lafayette's
now -famed "HE" line of CB rigs (HE -15,
HE -15A) is the HE -20 transceiver. This
one is a de luxe job with push -to -talk, com:

25, D. C.

Membership in CAP is open to all U. S.
citizens (male and female) 14 years of age
and older-and you can join without the
fear that you will be "activated" into the
full -time Air Force. The CAP activities include air /sea search and rescue operations,
disaster communications, practice missions,
encampments at Air Force bases, and so
on. Members are authorized to wear the
CAP uniform, which is almost identical to
that of the Air Force.
We'd like to start a "Club of The
Month" feature in this column, so we're inviting clubs to send us information on their
December, 1960

bination "S" meter and final input wattmeter, 4 transmit channels, 4 crystal -controlled receive channels, plus tunable receive for reception of all 23 channels. It's
also got a noise limiter and adjustable
squelch -- pretty fancy stuff for only $99.50!
There has been some question about
the low- powered walkie-t n1kie sets which
operate on 11 meters under the FCC's Part
15 regulations for "Incidental Radiation"
devices. The only way you can use one of
these walkie- talkies to communicate with a
CB station is when the walkie-talkie is actually licensed under Part 19. If the walkie61

talkie is being used to contact only other
15 stations, no licenses are required.
(Don't miss the Part 15 transceiver article
beginning on page 41 of this issue.)
If you buy a walkie- talkie and intend to
use it to work a regular CB station, better
make certain it meets the Part 19 requirements so you can get the thing licensed.
Check especially the required 0.005% crystal- controlled frequency tolerance.
Red, white and blue call sign cards
(see illustration below) are being offered
to CB'ers by Call Signs, P. O. Box 933,
Aurora, Ill. Made of stiff cardboard, these

Part

flashy cards measure 11" x 7 ". They are
sent postpaid, three for a buck. If you order
some, don't forget to mention your call
letters and give your complete name and
address.
A disturbing report was received from
a 15W CB'er in Rapid City, S. D., who
asked if we knew anything about several
CB clubs (among them, one in Detroit)
whose members are "turning in" other
CB'ers who answer en -route mobile units
not from their own call area.
We must admit that this was the first
time we'd heard about anything like this.
If it's true, the parties involved should be
aware that the FCC has no objections to
en-route motorists asking for road directions and accommodation information via
CB. Certainly the fact that the motorist
happens to be from another call area
should have nothing to do with the situation-CB stations are all licensed to operate
anywhere in the United States.
While clubs can be very good for CB,
there are some whose members seem to live
in glass houses and throw a lot of stones.
The club will take a "holier than thou" attitude to an outsider when 75% of its own
members are getting away with the same
62

carryings on. The idea of CB'ers doing
their own "policing" is fine, only let's start
"at home" first.
Volunteer CB'ers were pressed into
real police service recently according to
Jack Kennedy, 3W2883, of the Delaware
County Citizens Radio League. At 8 p.m.
one evening, a call went out over the air
from local and state police in Tredyfyn,
Pa., for everyone with a CB rig to assist
in the search for a "psycho" who had been
terrorizing the area. By midnight, 18 units
had been mustered, representing CB'ers
from various clubs.
After being sworn in by the authorities,
they were given a description of the suspect, and staked out. Channel 11 was
cleared of all non -participating local stations so that it could be used as a control
channel between the mobile units and police headquarters. The suspect was actually
spotted by one of the CB'ers, but he took
off into the woods (the suspect, not the
CB'er) before he could be caught. Our boys
stayed on patrol until daybreak, then returned every night to continue their patrol
until it was certain that the area was no
longer in danger.
The CB "11 Code" in the September
issue drew a huge mountain of mail from
both clubs and individuals. Some writers
voiced complaints about various aspects of
the code, but the majority of the comments
were of the "it's about time we had our
own code" variety.
A number of correspondents brought to
our attention a very important omission in
the code-that of references to CONELRAD. Citizens Band stations are required
to hush up during CONELRAD alerts, as
are all FCC licensed stations. The following listings should take care of this point:
11 -97 Leave
11 -98

the air: CONELRAD ALERT
CONELRAD ALERT ENDED.
Resume transmissions.

Surprisingly, many CB'ers wrote to ask
for clarification of the signal "11 -35, Confidential information." This signal would not
be used to preface a message, of course, but
as an explanation of why a particular message could not be sent. In other words, you
wouldn't say "11 -35," and then blurt out a
confidential message. Rather, you would
tell the other station that you have an "1135" and that the message must therefore
wait for transmission via land -line or until
you see the operator in person.
-N-POPULAR ELECTRONICS
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SIGNALS
SCATTERED
FROM DIPOLES
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r
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RECEIVER

IN

ORBIT

OR BN4
ANEW and unique method of reliable
Minute metallic fibers orbiting far out in space
global communications has been prowill scatter u.h.f. signals back to earth and proposed by the Lincoln Laboratory of the
vide a reliable means of global communications.
Massachusetts Institute of Technology. In
principle, the system is similar to the ionospheric and trophospheric scatter already
used by the U. S. Armed Services.
Called `orbital scatter," the new technique will utilize the reflective properties of metallic fibers-electrical dipoles
-about /z" long and one -third the diameter of a human hair. They will be
placed in orbit several thousand miles above the earth. U.h.f. radio waves aimed
at the orbiting belt will be scattered back to earth and received by suitable
equipment at distances up to 4000 miles.
Housed in a special container, the dipoles will be placed in the proper orbit
by a rocket, then gradually dispensed from the container. Within one to two
months, the dipoles will be spread out in a continuous belt some 40,000 miles in
length.
Orbital scatter offers many advantages for long -range u.h.f. communications.
With two belts in orbit, a very large number of circuits can be handled. Since
a belt will be relatively stationary in space, transmitting and receiving antennas
on the ground can be trained continuously on the same spot in the belt, eliminating the need for high -speed tracking equipment.
Computations have convinced Lincoln scientists that the dipoles will have no
adverse effects on astronomical observations.
30
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TRANSISTORIZED
WA1CH

"Tickless timepiece"

controlled by electromagnetic tuning fork
boasts minute -a -month accuracy

-a

ANEW sound of time
"microsonic"
tone to replace the centuries-old ticking sound-is given off by a new Bulova
Watch Company timepiece called the "Accutron." Guaranteed accurate to plus or
minus one minute per month, this transistorized device is about ten times as accurate
as a conventional fine-quality wristwatch.
From the outside, the Accutron looks like
a conventional watch, except that there is
no winding or setting stem. Instead, on the
64

back of the case, there is a recessed handle
for setting the hands and a removable cap
for mercury cell replacement. On the inside, there is the power cell, a set of drive
coils, a transistor switching circuit, and an
electromagnetic tuning fork-it's the latter
that gives off the barely -audible 360 -cycle
tone.
Drive Coils. A pair of drive coils
mounted near the tuning-fork tips keeps
the fork vibrating. A sensing coil picks up
POPULAR ELECTRONICS

pulses from the fork and triggers the transistor to deliver current to the drive coils.
One of the drive coils has 8000 turns of
very fine wire, the other has 6000 turns,
with the remaining 2000 turns making up
the sensing coil.
Attached to one of the tuning fork tines
is a tiny index spring. A jewel on the tip
of the spring engages ratchet teeth on an
index wheel which is moved forward one
tooth for each cycle of the tuning fork. To
prevent the index wheel from moving backwards and returning to its original position,
a pawl finger rests on the wheel's teeth.
The wheel, which turns the gear train connected to the Accutron's hands, is 0.095" in
diameter (about the size of a pin head) ; its
300 precisely- machined teeth are separated

by one -thousandth of an inch -about one third the diameter of a human hair!
In operation, the voltage induced in the
phase sensing coil is added to the power cell voltage to charge a capacitor (see schematic). A resistor slowly discharges the

capacitor. The recharging pulses from the
phase sensing coil cause the base circuit to
conduct, allowing a driving pulse to flow in
the drive coils.
Amplitude Control. An important feature of the circuit is that it will return the
tuning fork's amplitude to normal after
any disturbance. The proper amplitude is
maintained by controlling the size of the
drive pulses.
The collector circuit conducts at the instant the induced voltage in the drive coils

PILLAR PLATE

ORIVI

(Olt

MAGNETIC

ANO

PHASE SENSING

(OIL.

SLAT

COP

(001(01.141.601

Mffl

CRU<
!FADS

INDIA
WNW.

FROM

(OILS
TR

ITR

IC41Nô F)A6

Tuning fork, drive coils, and electronic components (see circuit below) are located at
rear of Accutron (above, left); regulator on dial side (above, right) enables jeweler to adjust the fork's frequency. Max Hetzel, Bulova's chief physicist, is the Accutron's inventor.
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to the power -cell voltage. If the tuning
fork's amplitude is high and the induced
voltage equals the power -cell voltage, no
current will flow and the amplitude will
drop. If the fork's amplitude is low, the
induced voltage will be low -more current
will flow in the drive coils and bring the
amplitude up to normal.
The specially designed mercury cell will
power the timepiece for at least one year
before replacement is necessary -the Accutron requires only about eight -millionths
of a watt for operation.
-Mike Richards
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Add a touch of realism to your toy motors and lamps with this

Current

REVERSING

Rectifier

By MARTIN H. PATRICK
THIS little experimenter's gadget is an
easy -to -build a.c.- to -d.c. converter with
a single control for changing its output
voltage and polarity. It is, in effect, a current reversing rectifier that puts out a few
volts of pulsating d.c. You can use it to
power and reverse the direction of miniature 1.5 -volt d.c. motors in a variety of toys,
music boxes, and the like. It will also dim
and brighten flashlight lamps, such as are

installed along model railways.
The rectifier is completely safe to use,
since an isolation transformer protects you
against accidental shock. It's also inexpensive-less than $5 is needed for all the
parts.
Construction. The whole unit can be
housed in a 3" x 2" x 21/2" wooden box as
shown. You'll find that the box is just large
enough to mount filament transformer T1,
resistors RI and R3, and potentiometer RL
66

Although a 2N255 p -n -p power transistor
was used for Q1 in the model, any bargain
equivalent will work.
If you take apart a music box that uses
a 1.5 -volt d.c. motor, you can use the drum
of the music box as a winch (see pictorial
diagram). With a dozen turns of cord on
the winch's drum, you can control the speed
and direction of toy cranes and similar
models with striking realism.
How It Operates. Polarity at the output terminal strip (TS1) depends on current flow through transistor Q1; the current flows from emitter to collector or from
base to collector depending on the setting
of potentiometer R2.
When R2's arm is at the collector end of
its rotation, it gives the collector of Ql a
positive polarity of about 3 volts with respect to the emitter. With R2 set this way,
current flows from the 6.3 -volt a.c. secondPOPULAR ELECTRONICS

It

Housed in

a small wooden box, the current reversing rectifier makes an ideal
power source for a 1.5 -volt d.c. music box motor. Metal reed assembly on music
box movement can be removed so that drum may be used as winch for model toys.

ary of transformer T1 through Q1 (from emitter to collector) on
Ti's positive half cycles. The output voltage appears across the output terminals on terminal strip TS1 and causes current to flow
through the motor connected to TSI.
As the arm of R2 is moved toward the emitter of Qi, the output
voltage across TS1 decreases until it reaches zero, near the center
of R2's rotation. In the last half of the arm's rotation toward the
emitter of Qi, base -to-collector current flow begins on negative cycles
of T1's output. This flow gives the collector a negative polarity with
December, 1960
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respect to the emitter and reaches a value
of about 4 volts at the end of potentiometer
R2's rotation.
Since the base of QI is biased both with
the d.c. appearing across the transistor and
with the a.c. output of transformer T1, the
output voltage at TS1 has an a.c. component; this makes the unit unsuitable for
powering transistorized radios, amplifiers,
and similar circuits.
Using the Rectifier. Connect a 1.5volt d.c. toy motor to the output terminals
on TS1. Adjusting potentiometer R2, you'll
find that the speed of the motor is fastest
at either end of R2's range, but that the
direction of rotation is different; at one end
of R2's range you'll get clockwise rotation,
at the other end counterclockwise rotation.
Somewhere near the middle of R2's range,
the motor will stop; the output voltage is
30
then zero.

al

2N255

of potentiometer R2 governs rectifier's
output voltage and polarity. Voltage can be increased by moving R2 toward either end of range.

Setting

LIST

vimmillimillummolimilinfrrimmilmirm..

on,,,m,,,,n,,,,linnumninininotw

Q1 -2N255

transistor
RI -I50-ohm, ?i2 -watt resistor
R2- 10,000 -ohm, 1/2 -watt potentiometer
R3- 15,000 -ohm, 1/2 -watt resistor
TI-Filament transformer; 117 -volt primary; 6.3volt, I -amp. secondary (Stancor P6134 or
equivalent)
TS1-2 -lug screw -type terminal strip
1 -3" x 2" x 21/2" wooden box
movement (Lafayette MS -760 or
1 -Music box
equivalent)
11111

PUZZLE

CROSSWORD

By Margaret LeFevrc
ACROSS
Harvey -Wells T90 is a
9 Inclined passageway.
10 Toward.
11 Novices are limited to
abbrev.

/

jj

2

3

9

//

1

75

watts

/6

/5

12
14 Code for "Do you have anything
12R.

for me ?"

of electrons.

anical blueprints.
in third amateur district:
abbrev.
20 Helpful for mobile operation.
22 Better halves: code.
23 Novice who can't make General
Class.
24 One of the "R's" in ARRL.
25 Type of lug.
29 Directional antenna.
30 Policeman.
31 Swan Island station prefix.

tuned circuit:

35 Modulation used in R/C devices.
37 Type of engineering degree.
38 Initials of your favorite magazine.
is
to electron
39 Control grid
42
43
45
46

1

2
3

4
5

6
7
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i

^

/

!

/7

/l//

/4

//
2/

20

/
j/
j,j / ji j

j30
//

33

/ ji

//A

r

262829

25

34

43

j

32

38

37

36

35

40

39

symbols.

is

/3

24

19 State

stream as
41 More cunning.

Ì

"""

18 Diameter symbol seen on mech-

a

/2

8

7

6

5

/22

15 All right: abbrev.
16 In transistors, N is the

Cobb.
32
33 Components of

4

42

4/

44

46

/n

45

i

%

/'

to river.

Leyden

Evenings before.
Friends.
Receiver type.

DOWN
Amplifier tube.
Standing.
Unit of current measurement:
abbrev.
One of the magnetic poles:
abbrev.
Radar signals were bounced off
this object.
Layer.
Plate voltage: symbol.

8 Sound transducers.
10 Prefix for three.
12 Broad end of a hammer.

13 Succeeded.
16 Pasha of Tunis.

anterna is used to
electrical energy.
Long distance: abbrev.
C.W. signals.
What most ham shacks are not.
Small amounts of speaker cement.
Metal alloy used by experimen-

17 An

19
20
21

23

25

ters.
26 Alternating current: abbrev.
27 C.W. for "e."

28 Epic poetry.
31 One who operates code -sending

device.
Natural opening.
North latitude: abbrev.
abbrev.
"Call Me
Pallid.
1,000,000: abbrev.
Islander with PKI ham prefix:
abbrev.
44 Element used in some solid-state
rectifiers.
45 Type of antenna impedance network.
(Answers on page 123)
34
36
37
38
40
42
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TAST SUMMER, far too many mariners
J endangered their own safety or failed
to come to the aid of other boats in distress
because they couldn't monitor the 2182 -kc.
marine emergency frequency. Monitored
high sea reports and bad weather warnings
will send any wise small -craft skipper scurrying to a safe harbor.
As a boat owner, you can tune in the distress frequency on your shipboard radio.
However, the majority of marine radiotelephone units consume a tremendous amount
of battery power, and you might be reluctant to keep your receiver going while
powering other marine accessories. There's
no need to fuss with high -drain equipment,
though-you can easily convert an inexpensive transistor portable to do the job.
A transistorized pocket radio can be purchased for less than $20-if you don't already have one. Whatever make or model
you choose, modifying it to pick up the
2182 -kc. distress frequency is a simple
matter. Essentially, all you do is take a
December, 1960
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odifications
ce the 2182 -kc.
e emergency frequency
e dial of most
istor portables

By DONALD L. STONER,

W6TNS

r
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few turns off the antenna coil, hook up a
25 -cent capacitor to the set, and you're in
business. The author used a Lafayette
FS -91 ($26.95), which he happened to have
on hand.
Modifications. First remove the back
of the transistor portable (A) you have
selected. Then detach the phone jack from
the case (B); long-nose pliers can be used
as a spanner wrench if necessary.
Looking into the set, you'll see that there
70

are two to four screws which hold the
printed- circuit board in the case. Remove
these screws (C) and carefully lift out the
board. In many models, the speaker, volume control, phone jack, cable clamps, and
battery remain in the case and are connected to the board by short leads; you can
temporarily remove any of these parts from
the case if you wish so that the loop antenna will be free and clear for a minor
operation (D).
POPULAR ELECTRONICS

the board by sliding it out, of its plastic retaining clips (E). Cut. the lead connecting
lie single -wire end near the coil (F) and
remove 44 turns from this end of the loop.
Then scrape carefully (G) and tin both the
cot-end of the antenna wire and the original yellow lead.
Solder one terminal of a small 47 -µµf.
ceramic capacitor to the yellow lead (H);
the other capacitor terminal is soldered to
the cut -end of the wire, effectively placing
the capacitor in series with the loop an,

Before modifying the loop antenna, note
its construction. It consists of many turns
of wire wound around a ferrite bar; there
are two wires at one end of the coil and
only one wire at the opposite end. In the
FS-91, the leads at the two -wire end are
blue and black, respectively, while at the
single -wire end a yellow lead is used. It is
w'h the single wire (yellow lead) that the
modification begins.
Carefully remove the loop antenna from
December, 1950

tenna. Coat the soldered connections with
fingernail polish so that they don't short to
any other components (I). Finally, replace
the loop in its plastic clips and reassemble
flies radio (.T).
Alignment. The tuning capacitor is in
a small plastic box to which the shaft of
the tuning dial is connected. In the Lafayette FS -91, it is a white plastic box with
two small adjustment screws on the back.
One screw controls the oscillator frequency
and thus changes dial calibration; the other
controls the mixer which peaks up the station ,being received. Determine which is
which and mark thém.
Now locate the oscillator coil; in most
radios this is in the can nearest the tuning
capacitor and has a small screwdriver adjustment slug on top. In the Lafayette FS91, the oscillator coil is in a small black can
next to the tuning capacitor; don't confuse
it with the larger i.f. cans nearby.
Actual alignment can be done without a
signal generator. If you have one, however,
you will be able to locate the 2182 -kc. point
7I

MIXER TRIMMER
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OSC. TRIMMER

LOOP

ANTENNA
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COIL

A variety of miniature receivers,
all having the same general layout,
can be modified to pick up the 2182 kc. frequency. Shown above, left

Ist

I

REMOVE
SCREW
VOLUME
CONTROL

F

TRANS.

REMOVE
SCREWS

to right, are the Olson Radio
RA -373, Radio Shack

"Petite," and

Lafayette Radio FS -208. Call -outs
at right apply to Lafayette's FS -91.
2 N 219

.02Vf
LI

L

Converter stage of typical portable
makes use of a ganged 'tuning capacitor, with separate trimmer capacitors
paralleled across the oscillator (coil
L2) and the mixer (coil LI) sections.

on the dial of the converted set accurately.
The best time to align the set is in the
evening when stations around 2 mc. come

in well. Start by setting the tuning dial
near 16, the high end of the dial. Then,

tune the mixer adjustment until a station
or background noise and static are heard;
the frequency now tuned in should be near
2.5 mc.
Then set the tuning dial to 5.3, the low
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end of the dial, and adjust the oscillator coil
for maximum noise or signal strength; adjust the tuning dial slightly, at the same
time, to maintain reception. Since the high
end and low end adjustments affect each
other, you may have to repeat these steps
until the receiver tracks all stations in
between.
You should now be able to locate several
marine stations (as well as amateur and
police calls) between 10 and 16 on the dial.
By turning the radio when receiving a station, you will discover that the loop antenna
is directional. With the sensitive end of the
loop pointed toward any station sending
out a distress signal, you'll be able to get a
good idea of the general direction of the
craft in trouble.
30
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AN ENTIRELY NEW relay design, using
no springs or mechanical linkage, has
been developed by Executone, Inc., of New
York, for use on printed- circuit boards.
Dubbed the "Printact" relay, it mounts directly on a board and is held in place with
a snap -on clip. The only soldering necessary is to the coil terminals.
There are no stationary contacts in the
relay. Instead, it makes use of the copper
conductors on the printed- circuit board.
By changing the layout pattern of the conductors under the relay, virtually any contact arrangement can be selected -from a
standard single -pole, single -throw (either
normally closed or normally open) to a
three -pole, double -throw setup.
The only moving part in the relay is the

Revolution in Relays
armature, which is held in position against
one leg of a U-shaped permanent magnet.
When a voltage is applied to the relay coil,
the coil attracts the other side of the armature and at the same time bucks the flux of
the permanent magnet. This reduces the
pull of the permanent magnet and the
armature snaps to its other position.
When the current through the coil is
reduced, the permanent magnet pulls the
armature back to its original position,
eliminating the need for a return spring
which can be a trouble source in the conventional relay. Contacts on the armature
make and break with the printed-board
conductors when the armature is "seesawed."
Advantages of the new design are many.
Because the restoring force of the permanent magnet decreases as the armature
rotates, the unit has high sensitivity and a
pronounced "snap" action. The balanced armature construction gives a high degree
of freedom from shock and vibration which,
with the simple design and absence of hand
adjustments, make for high reliability. And
since the relay has no exposed parts or
wiring -- nothing which might need adjustment -and requires low operating power,
its life expectancy is very high- from
100,000 to 5,000,000 operations.

-{-

"Printed"

relay snaps onto printed -circuit board (as shown
in exploded view). Printed conductors form stationary contacts.
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,ioue the intro,lu, lion of our
Test Instruments series, we
have explored the inner work-

LB

ings and operational tricks of
the volt -ohm- milliammeter,
the VTVM, the oscilloscope,
'various types of signal generators- in fact, of most general yurpose electronic test instruments in use today.

Ii'ith this issue, we start a
'new series of articles con -

cerned 'with the specialized
71
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By G. H. HARRISON

PICK UP the "spec sheet" for any audio
amplifier. The first figure given is probably power output, and the next figure is
likely the unit's distortion rating. If a hi -fi
amplifier-or any other amplifier, for that
matter-did exactly what it's designed to
do, there wouldn't be any need for this distortion figure. To be more exact, there
wouldn't be any distortion.
An amplifier, after all, is simply a device
which takes a small voltage and builds
it up into a powerful signal. In the process,
the amplifier isn't supposed to change the
signal's waveform which means it's expected to amplify all of the complex wave shapes delivered to it. leave the waveform
precisely as it found it, and not add any
spurious signals of its own. Good hi -fi amplifiers come very close to this ideal, but
the perfect amplifier has yet to be built.
Even the best amplifier changes or distorts
the signal to some extent.
Let's look at two examples. One amplifier, with a sine -wave input, produces the
output signal in waveform A (page 77). No
amplifier is perfect, so we know there must
be some distortion even though it is too
slight for us to see. But another amplifier,
an inferior instrument, gives the output
signal shown in waveform B with the same
sine -wave input. This waveform has obviously been beaten and battered on its trip
through the amplifier.
The amount by which an amplifier dis-

torts the signal it amplifies is expressed as
a percentage: 2%, 5%, 10%, and so on. But
before we find out just what this means
and how the distortion is measured, it
might be useful to find out something about
the basic nature of distortion and what
causes it.
What Is Harmonic Distortion? The
distortion we have been discussing is called
harmonic distortion (there are other kinds
which we will take up in later articles).
That word harmonic is our clue. Suppose
we are using a test frequency of 1000 cycles
per second. As this signal goes through the
amplifier, certain circuits add secondary
signals of their own -harmonics of the original 1000 cps. Some of these are second
harmonics (2000 cps) some third harmonics
(3000 cps), and so on. If we had a way of
viewing them separately on an oscilloscope,
they might look like waveforms C, D, and
E. Actually, the amplifier's output signal
is a mixture-or to be more accurate, the
sum-- of all harmonics, plus the original
fundamental frequency. Thus, the irregular shape of waveform B is now seen to be
a sine wave with superimposed harmonics.
If we want to find out how much distortion has been added by the amplifier, we
can do so by merely subtracting the original sine -wave signal from the output.
Anything left over was generated in the
amplifier and is harmonic distortion (waveform F). Let's apply this idea to a typical
,

test instruments used primarily inx the rapidly growing hi -fi field. These
instruments, such as the harmonic distortion meter, the intermodulation
distortion analyzer, and the square -wave generator, will not be found on
nearly so many workbenches as the VOM. But their use is becoming more
widespread every day, due at least partially to the fact that all of them
are now available in kit form at moderate prices.
If you're interested in hi- fi-even if you don't own and don't plan to buy
equipment of this sort -we think this series will be useful to you. In discussing the instruments designed to measure various amplifier characteristics, we plan to go into considerable detail about the characteristics themselves. For this reason, we hope the series will be helpful not only as a discussion of audio test instruments but of what the test procedures themselves really mean.
December, 1960
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harmonic distortion meter and see how the
theory works.
Analyzer Theory. In the simplified
schematic of the Heath HD-1 harmonic distortion meter shown here, tube V1 is a
straight voltage amplifier. Tube V2 is a
phase splitter: it takes the signal from V1
and slices it neatly into two signals 180°
out of phase. These two identical but outof -phase signals -one from the plate circuit and one from the cathode of V2 are
applied to the grid of V3 through an RC
network.
If this network looks familiar, it's because it's our old friend, the Wien bridge.
We've seen this circuit in the Test Instruments series twice before: once in our discussion of audio generators (January,
1960), and once in the article on bridges
(in the October and November issues of
POPULAR ELECTRONICS)

.

It works like this. Let's say we're checking the harmonic distortion of an amplifier
at 1000 cps. The bridge, of course, is tuned
to 1000 cps. With the proper setting of Si,
e+

signals which reach the grid through the
two paths will still, of course, be 180° out of
phase -the phase splitter splits all incoming signals -but one will be much larger
than the other. The final result is that
while the fundamental is cancelled, all harmonics are fed through cathode follower
V3 to the self- contained sensitivity and
VTVM circuit.
Since we know we have distortion in the
signal being tested, the question is, how
much ? The meter can tell us this, too.
First, the bridge is switched out of the circuit. This is done by putting S1 in the position shown in the diagram. Set in this position, S1 opens the signal path from the
plate of V2 to the grid of V3, but the output of the cathode of V2 is hooked directly
to the grid. The bridge, in other words, is
completely out of the circuit, and V2 operates as a simple cathode follower.
To measure distortion, we first set the
Sensitirity control to 100% and set the input level until the meter reads full scale on
the 1 -10 scale. Now we throw S1 to its

e+

B+

7
V3

INPUT

L

NAMN

SENSITIVITY
CONTROL
AND AC.
V.T.V.M.

.1

AMPLIFIER

PHASE SPLITTER

WIEN BRIDGE

CATHODE

NULL NETWORK

FOLLOWER

Simplified schematic of Heath HD -I distortion analyzer. Heart of unit

is the Wien bridge null network
between tubes V2 and V3; it cancels equal but out -of -phase signals, leaving only distortion component.

the reactance of the series network will
equal the reactance of the parallel network
at this frequency, and the 1000 -cps fundamental will be cancelled out. But the harmonics are at other frequencies for which
the bridge is not in balance. Therefore, depending on its frequency, each harmonic
signal finds that either the parallel or the
series path is of lower reactance than the
other.
To put it another way, one network will
offer a low reactance path from V2 to the
V3 grid; the other, high. The harmonic
76

second position, inserting the bridge network into the circuit. Next, we set the
range switch to the test frequency we are
using, and balance the bridge for resonance.
At resonance, the output signals from the
plate and cathode of V2 (which are 180° out
of phase) are applied in exactly equal proportions to the grid of V3. The fundamental
-1000 cps is cancelled out, leaving only
the distortion components to be measured
by the meter. Since we set the meter to
read full scale before the fundamental was
cancelled out, any remaining signal can
POPULAR ELECTRONICS

mom
Bench test setup for measuring harmonic distortion. The oscilloscope is optional but shows actual waveforms, thus giving visual indication of distortion.

now be read as a percentage of full scale.
If the remaining distortion now reads "1,"
for example, on the 1 -10 scale, there is
obviously one -tenth as much distortion as
there was signal. We call this 10% harmonic distortion. An actual amplifier with
this much distortion, of course, would
sound pretty bad.
Practical Testing. Now that we've got
the theory down pat, let's put an actual amplifier on the test bench and see how it
checks out. The test setup is shown in the
block diagram and the photograph above.
The output of the signal generator is connected to the input of the amplifier, and a
dummy load resistor is placed across the
amplifier's output. If you're using the Bohm output, then use an 8 -ohm resistor, and
so on. Be sure that the wattage rating is
high enough.
Across this load resistor, connect both
the distortion meter and a VOM or-preferably-a vacuum -tube voltmeter; then
connect an oscilloscope to the output of
December, 1960

the distortion meter. This is not essential,
but it will give you a good idea of what the
waveforms actually look like.
With the volume control of the amplifier
all the way down, set the audio generator
output frequency to 1000 cps, and its output level to zero. Turn the volume control
of the amplifier to its wide -open position.
The Range switch of the distortion meter
should be adjusted to the "set level" position, and Sensitivity to 100 %. Since the amplifier we are testing has a rated output of
14 watts, set the VOM or VTVM to an a.c.
volts scale that will read at least 15 volts
(10.5 volts across the 8-ohm load equals
about 14 watts).
Now slowly turn the output of the audio
generator up until the output waveform as
seen on the scope begins to distort, and adjust the scope for a usable trace. Adjust
the level control of the distortion meter for
full -scale deflection on the 0 -10 scale. The
image appearing on the oscilloscope looks
(Continued on page 110)
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Novel CB Kit
-27 features double -conversion superhet with two crystal
receive channels plus full tunability
Knight

C

HE long- awaited Knight -Kit C-27 Citizens Band transceiver is now available
from Allied Radio Corp. (100 N. Western
Ave., Chicago 80, Ill.). It offers the convenience of two crystal-controlled transmit/
receive channels plus a tunable receiver section for cross -channel
operation.
One of the C -27's has undergone
extensive testing by .the POP' tronics staff, and the results were
most impressive -particularly in
the areas of receiver sensitivity
and selectivity, not to mention the
unit's well -modulated carrier. Purchasers
need have no fear of any difficulty in assembling the unit; construction time should
average only about 12 -14 hours, since the
wide -open chassis design coupled with two
printed- circuit boards makes wiring a routine matter.
Although somewhat oversize, the C -27 is
an impressive CB transceiver. For one
thing, the edge -lit front panel is tastefully
thought many other transceiver
styled
manufacturers would do well to consider.
Our "box score" (below) tells the rest of
the story. Noise limiting was just a little
too severe for our taste, incidentally, but
would be fine in a mobile installation.
The receiver in the C -27 incorporates a
6CB6 slug -tuned r.f. stage, and a 6U8 first
mixer /crystal -controlled oscillator with a
4.5 -mc. i.f. output. This is followed by a

-a

Excel
tent

Talk Power

Selectivity
Sensitivity
Squelch
Noise Limiting

Stability
Operating Ease
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Good

fair

Manually tuned receiver

sweeps from
26.9 to 27.3 mc.
Crystal switch selects
any two adjacent transmit /receive channels.

second GUS mixer /oscillator and two 455-kc.
i.f. stages. Part of a 6AW8A operatingas, a
tunable Oscillator can be switched into the'
circuit to replace the second crystal -controlled oscillator, thus permitting you to
bandspread the CB channels. Audio, noise
limiting, and squelch circuits involve three

additional tubes.
Built around the new 6AWSA tube, the
transmitter section of the C -27 has a TVI
trap for 54 mc. incorporated in the antenna
output circuit. Straight plate loading (not
a pi network) works fairly well if the
POPULAR ELECTRONICS

Printed -circuit wiring (left)
in C -27 simplifies assembly; pen
points to 22.61 -mc. crystal in

first oscillator of double-conversion receiver. Press -to -talk bar
(below) coupled to relay switches
speaker for use as microphone.

G2;

C/7 /ZENS BAND r7ANSCENER

two transmitting channels are kept close
together (not more than 5 channels apart)
The C -27 is priced at $79.95. Optional
extras include a mobile power supply kit
($12.95), mobile mounting bracket ($5.35),
and a special telephone -style handset
($19.95). Although the kit is not supplied
with a ceramic microphone ($9.50 extra),
switching facilities are provided for using
the speaker as a mike when desired. 30
.

Crystal Checker
Great for CB
PUT to daily use by the POP'tronics
staff, the Seco Model 500 CRYSTalignMETER is a combination oscillator and
field strength meter that has proved its
value time and again. It's ideal for checking crystal "activity" or "goodness" on the
CB channels and for checking ham and
short -wave receiver calibration. As a crystal controlled signal generator (with switching
to tone modulation), we use it to set tunable receivers, set squelch and noise-limiting levels, and to peak slug-tuned r.f. stages
on CB receivers.
Other uses for the 500 include sampling
plate current to check power input, determining modulation quality, and measuring power output. In the latter case, r.f. can be coupled to the meter through the plastic case,
or brought to the meter through the extension cable supplied. The 500,
complete with a 15 -foot cable, sells for $29.95. (Seco Electronics, Inc.,
3Q
5015 Penn Ave. South, Minneapolis 19, Minn.)
December, 1960
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Short -Wave
Report
By HANK BENNETT
W2PNA /WPE2FT

copy of this 1074 -page book from the U. S.

Government Printing Office, Washington,

YEARS AGO, while glancing
a radio parts catalog, Richard
Roll suddenly decided to try DX'ing. Now

TWO
through

he has veries from 34 countries, holds the
call WPE2ALE, and is a member of the
Newark News Radio Club, the Universal
Radio DX Club, and The DX'er. One of our
younger monitors, Dick is 17, a student,
and operates at 265 Stilwell Rd., Hamburg,
N. Y.

D. C., for $5.25.

Richard would like to see listings of more
short -wave non -broadcast stations in this
column, including aero, point -to- point, ship to- shore, and telephone stations. Such listings would probably interest quite a number of our readers, but unfortunately space
limitations do not permit us to include
them at present.
Club Publicity. We would like to say
again that it is our policy to withhold
publicity on new clubs until such time as

Dick's first major DX'ing investment was
Hallicrafters S -107 receiver. Using only the ten feet of antenna
wire that came with the receiver,
he found that he was able to pull
in Brussels as his first DX station.
About a year later Dick traded the
S -107 in on another, larger Hallicrafters receiver, the SX -110. He
also obtained his present 10 -meter
beam antenna and a vertical fan.
His future plans call for a receiver
in the $400.00 price range and for
a long -wire antenna.
Additional equipment at Dick's
shack includes a tape recorder, an
antenna tuner, and a Q- multiplier
-he sends taped reception reports
to several stations every month.
Out of Dick's total of 42 wiles, the
Richard Roll, WPE2ALE, Hamburg, N. Y., uses a Hallicraf1most prized are from Radio Peking
ers SX -110 receiver, a tape recorder, and an antenna tuner.
and the Windward Islands Broadcasting Service.
Besides his regular coverage of the shortthey have had a chance to become fully
wave broadcast bands, with emphasis around organized. In past years, several new clubs
12 and 17 megacycles, Richard does conwhich have been mentioned here have falsiderable monitoring of the shipping chan- len by the wayside due to improper leadernels. In this connection, he makes good use ship or inability to handle a large volume
of the book "Merchant Vessels of the of mail. However, after clubs "grow up" a
United States," which lists all U. S. ships, bit, we are only too glad to help them in
down to and including yachts and their
their efforts to obtain new members.
owners. Interested DX'ers can obtain a
(Continued on page 117)
a
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WITH everyone space -conscious these

days, this easy -to -build desk ornament
just the thing for an amusing homemade
Christmas gift. Tagged the "Satellite
Flasher," its flashing lights bring to mind
the familiar "beep- beep" radio signals of
satellites. It will flash continuously, night
is

and day, for nine months to a year, and can
serve as an entertaining night -time "guardian" in the childrens' bedroom.
There is nothing critical in the wiring
or assembly of the "satellite." But since
the components "just fit" into the plastic
ball, you should proceed slowly, following the pictorial, and check after
mounting each part to insure
that all of the parts will fit
into the plastic housing. You
can buy the plastic ball (the
satellite's "body "), plastic
base, and a small bottle of
cement to glue them
together for only 50
cents plus postage
see parts list for details.
The flashing circuit
is assembled and put inside the plastic
ball, after which the ball is sealed permanently with the cement. Ordinary phone
tip jacks serve as sockets for the "antennas," which are actually crochet needles or
similar metal rods; no connections are
made to the "antennas" since they serve
only as decorative appendages.
Construction Count -Down. To prevent cracking the plastic, drill small pilot
holes for the phone tip jacks in both halves
of the plastic ball before drilling them to
final size. Cut off the jacks' soldering lugs
to provide room for the flashing circuit.
Now mount the jacks.
Group the four 221/2 -volt batteries used
in the flashing circuit so that they will fit
into the ball with both "hemispheres" in
place, then tape them together to form a
single pack. There should still be ample
room inside the ball for the capacitors, resistors, and neon lamps. When you connect
the batteries in series, leave about a 2" lead
from each terminal of the resulting 90 -volt

---==_----

-

battery.

Now hook up the capacitors, resistors
and neon bulbs, following the schematic
and pictorial diagrams, and taking care to
arrange the neon bulbs so they will be near
the top of the upper hemisphere when the
satellite is assembled. Connecting the bulb
December,
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SATELLITE

FLASHER
Easy -to -build desk ornament

makes inexpensive gift
By
ALAN O'NEAL, Jr.
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RI

C2

C3

+

I

BI

Complete flasher circuit fits

in palm of
hand. Batteries are taped together; other
components are supported by their leads.

I

I

B2

83

13

1

B4

PARTS LIST
Bl, B2, 83, B4 -221/2 -volt battery (Burgess

equivalent)

CI, C2,
tor

II,

U -I5

or

C3- 0.05 -0., 200 -volt subminiature capaci-NE -2 neon bulb

12, I3

R1 -3.9- megohm,

R2- 3.3- megohm,
R3- 2.7- megohm,

1/2
1/2
1/2

-watt resistor
-watt resistor
-watt resistor

'1 -3" split polystyrene ball
'1 -2" beveled plexiglas disc with 1/4" hole
1 -Small bottle of EDC MC -26 cement
4 -15/8" metal rods (see text)
4 -Phone tip
4 -Phone tip

plugs
jacks

'Available from Industrial Plastics Supply Co.,
324 Canal St., New York 13, N. Y.

R

circuit to the battery should cause all of
the bulbs to start flashing, with a different
flashing rate for each bulb.
To make the antennas, cut four 1b/8"
sections from crochet needles or any metal
rods you may have available. Insert one
end of each antenna into a phone tip plug
and solder it in place. Excess solder should
be buffed or filed away.
"Launching" the Satellite. The two
halves of the ball should now be sealed
permanently together with the flasher circuit in place. Coat the mating edges of the
hemispheres with cement. When the cement is tacky, put the halves together and
hold them in place with slight pressure
until the cement has set. Then cement the
satellite's base plate to the small "pip" on
the lower half of the ball.
82

Plastic hemispheres are cemented together

to form satellite's body.
Pip on lower
hemisphere fits into matching hole in base.

Insert the antennas in the phone jacks,
and your satellite is ready to be launched.
Fortunately, you won't need a rocket-just
place the satellite where people can see it
and you will have automatically put it in
"orbit."
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cross the Ham Bands
By
HERB. S. BRIER
W9EGQ

ELIMINATING MAN -MADE NOISES
jam the signals
you expect to hear when you turn on
your ham receiver ? It happens to all of us
at times. We can tolerate noises that come
and go rapidly, but those that last and last
decrease the pleasure of ham radio in direct
DO MAN -MADE noises

proportion to their strength.
Fortunately, with a little effort, we can
eliminate many of these noises. Here are a
few suggestions on how to get rid of them
that may be helpful to you.
Check Your Antenna. Disconnect the
antenna from the receiver at its antenna
terminals. If the noise from the loudspeaker
drops to the normal background level, the
noise is getting into the receiver via the

Ham

antenna. With modern ham receivers, this
is the usual path. However, if you have an
inexpensive receiver in a wood or plastic
cabinet, strong nearby noises may be picked
up by its unshielded components. Such pickup can be greatly reduced by shielding the
inside of the cabinet.
If you have more than one antenna, test
them all. Sometimes a background noise is
very strong from one antenna but weak
from another only a few feet away.
In general, a high, horizontal antenna
center -fed with coaxial feedline discriminates against man -made noises better than
many other receiving antennas. In fact,
such an antenna and your receiver's noise

of the Month

Some 8500 airline miles from
New York, and a stone's throw
from Hong Kong, is the island
of Macau (or Macao) . To tourists, Macau is famous for its

gambling casinos and other
facets of the romantic Far
East. To ham DX chasers, its
big attraction is John Alvares,
CR9AH, the only active ham
on Macau.
John was CR9AG before World War II and has also operated in Hong Kong. At
present, as CR9AH, he limits operation to c.w. and single -sideband on 20 meters.
He participates in most of the world's DX contests, usually on c.w. Except for his
Collins 75A4 receiver, CR9AH's equipment is home constructed. The transmitter
uses a pair of 813's, and the antenna is a three -element, wide -spaced rotary beam.
A new transmitter is in the works.
A member of the Al Operator's Club and of the Quarter -Century Wireless Club,
John holds WAC, WAS, WAZ, DXCC, and similar DX certificates. His comparatively modest 160 -country total results from the fact that he does not actively seek
new countries. Instead, he answers as many of the stations that call him as
possible in order to give them each a new country.
By profession, John is a radio engineer -he keeps Macau's one short -wave and
two broadcast-band stations on the air. If you work CR9AH, and want his QSL
card, send him your card along with a stamped, self -addressed return envelope
in care of Station W2CTN.
December, 1960

83

limiter are about your only defenses against
automobile ignition interference, except to
move farther away from the road.
Pinpoint the Source. If you have a rotary beam, rotate it while watching your
receiver's S- meter. If the noise is coming
from a localized source, the beam will point
right to it. Then a battery- operated portable
receiver can be used to pinpoint the source.
A mobile installation in your car is also
helpful in tracking down noise.
The receiver used for tracking down the

Bert Shepherd, KN8RMU, of Mansfield, Ohio,

machinist by trade, runs
Globe Chief 90A transmitter and receives on a Knight R -100.
a

75 watts to his

XYL Marcia Guest, WV6MAZ, is waiting for her General license. She will
be glad to help other Novices get their
General tickets-see News and Views.

noise should preferably cover both the
broadcast and ham bands
simple broadcast receiver may not respond to certain
noises that are strong on the ham bands
until it is very close to the noise source. A
one-milliampere meter in series with a 1N34
diode across the receiver speaker terminals
gives a more accurate check on the strength
of the noise than your ears.
Noise produced by utility power lines can
be very annoying and difficult to locate. Use
your mobile or portable receiver to pinpoint
the source. Then examine all nearby utility
poles and power lines through binoculars
for cracked insulators, poorly separated
wires, interfering tree limbs, etc. Note anything suspicious, and report your findings
to the power company.
Electrical Appliances. Before blaming
your neighbors or the power company for
the noise, make certain your own home is
"clean." The quickest way to locate the
noise is to start removing fuses to isolate
the circuit. If the noise disappears, you can

-a

then unplug individual appliances until the
guilty one is found. Suspect everything, including the family TV set, but don't con84

demn any one unit as the noise producer
until an actual test proves it guilty.
To determine whether the noise is emanating from someone else's house, you .can
pull his main power switch; if the noise
stops, check his individual appliances as
above. The amount of cooperation you get
from your neighbors in eliminating an electrical noise is likely to be in direct proportion to how well you have cooperated in
trying to eliminate possible interference
with their radio and TV reception caused
by your transmitter.
Noise Filters. Once you discover the
source of the noise, its cure is dictated by
its nature. Noisy motors often need cleaning, oiling, and new brushes. Noisy thermostats may require replacement of worn
and pitted contact points. If a noisy appliance is in good condition, a noise filter in
its power cord will usually reduce the interference considerably.
Consult your electronics parts catalog
for information on suitable noise filters.
Full installation instructions are packed
with each one. In general, a filter must be
installed close to the appliance -not on the
POPULAR ELECTRONICS
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Unusual oscillator is crystal -controlled, yet offers features of VFO.
Entire circuit can be assembled on
front panel of a small metal box.

300 -OHM

-

-

TWIN LEAD

POWER
CABLE

%TAL

end of a long power cord-to be effective.
A .005- or .01 -µf. capacitor in series with a
470-ohm, 1/2 -watt resistor connected directly across sparking contacts or brushes will
often take the snap out of the spark.
If the noise is being caused by machinery,
you may be able to persuade the owner to
install a line filter and spark suppressors.
If you can't, try and find out when the machinery is scheduled to be used; then avoid
using your receiver during those hours.
If you cannot locate your noise source
the first time you go after it, keep your eyes
and ears open -you may find it unexpected=
ly. For example, Dale, W9DDK, cured a
persistent noise when he went to the store
one day for his wife. In the store, he saw
a display light flickering in the same pattern that the noise followed in his receiver.
Telling the manager what he suspected,
Dale climbed a ladder and unscrewed the
bulb. His noise was gone!
CRYSTAL VFO

Hams who use crystal control often wish
for a way to shift frequencies just enough
to avoid an interfering station while retainDecember, 1960

PARTS LIST

CIa /Clb -50 -50 µµt. dual variable capacitor
(Hammarlund MCD -50 -M or equivalent)

C2- 220-µµt. ceramic capacitor
C3, C4- .005 -0. ceramic capacitor
LI-44 turns of #22 wire, 1" dia.,
tapped at
B &W

L2-

1

3016

-mh. r.f. choke

PI-Crystal

13/8"

long,

and 36 turns (portion of
"Miniductor" or equivalent)
12, 20, 28

socket plug (Mosley

301

or equiva-

lent)

R3- 47,000 -ohm, 1/2-watt resistor
-S.p., 6-pos. rotary switch (Centralab

Rl, R2,
SI

PA -1002

or equivalent)

VI -6AU6 tube

Xtal.- Quartz crystal
1

-6" x 5" x 4"

for desired frequency
aluminum box (Bud AU -1029 or

equivalent)
socket (Millen 33102 or equivalent)
Misc. -Tie points, wire, etc.

1- Crystal

ing the advantages of crystal control. The
variable- frequency crystal oscillator described here allows Generals and Technicians to do just that.
If you plug the output of this oscillator
into the external VFO socket of a 50-mc.
transmitter, for example, and plug the 8- or
24 -mc. transmitter crystal into the oscillator, varying capacitor Cl (see diagram)
will change the transmitter output f re(Continued on page 112)
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Transistorized
Heart
Monitor
The puppy is listening to beeping sounds from the small instrument in the fore by the Chemetron Corporation.
Invented by Dr. William F. Veling, a Detroit surgeon, the device contains a high gain transistorized amplifier powered by a mercury -cell power supply. In operation, it is usually strapped to the patient's forearm, with a small wire leading to
an electrode strapped to the other forearm. Electric "heartbeat" impulses are
amplified and reproduced as "beeping" sounds, providing a more convenient
indication cf the heart's condition than heartbeats, blood pressure, or pulse.
Useful to doctors, dentists, and veterinarians alike, the device instantly alerts
personnel to the possible need for immediate lifesaving measures, such as the
administration of stimulants or oxygen and heart massage.

ground-an electronic heart monitor developed

Talking Books for the Blind
Tape will soon replace discs in England's

Institute for the Blind's continuing efforts
to help the blind "see" the world around
them. The Institute's machine, with its
amplifier, speaker, and drive mechanism
housed in a single compact case, looks like
most conventional tape players. But the
unique feature of the system lies in the
tape itself. One -half inch in width, the tape
accepts up to 18 tracks of recorded material
-enough to reproduce up to 20 full hours
of recorded speech.
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By LOU GARNER

ATTENDED BY newsmen, manufacturers, distributors, retailers, and
-who knows ?-perhaps by many of
Saint Nick's invisible "helpers," the
Toy Fair is the annual trade show of
the nation's toy industry. Every year,
in New York City, toy makers display
their latest dolls, model trains, hobby
horses, pistols, space helmets, bicycles,
coloring sets, etc.
Although held early in the year, the Toy
Fair is really a "Christmas" show, for many
of the toys displayed are hand -assembled
prototypes which are actually manufactured later in the year for fall distribution
and sale to the holiday market. A few toys
-those in which little or no interest is
shown by prospective buyers -never pass
beyond the prototype stage. They are born
in a manufacturer's "idea" room or in an
inventor's basement, make their debut at
the Fair, and die shortly afterwards.
This year a new "toy" manufacturer was
on the scene with a whole line of exciting
new science kits-the Heath Company of
Benton Harbor, Mich. Long familiar to hobbyists, hams, servicemen, and audiophiles
as a manufacturer of top -quality electronic
equipment kits, Heath is the first major kit
producer to enter the toy field.
Designed for the newcomer to electronics
and dubbed "Heathkit Jr.," the new line of
kits includes many transistorized items.
Featured are crystal and transistor radio
receivers, a two -station transistorized in- ,
December, 1960

Electronic toys in easy -to -build kit
form are now available from the Heath
Company. Requiring no soldering, the
kits feature pre -cut and pre -stripped
wire for connection to screw terminals.

tercom, a wireless "broadcast station," and
several laboratory kits. The latter permit
the owner to assemble a variety of electronic items, including such units as receivers, code -practice oscillators, amplifiers,
and simple transmitters.
Transistors, of course, are ideally suited
for toy items, for their ability to operate on
low voltages permits the use of battery type power supplies, thus eliminating the
danger of accidental electrical shock and
preventing blown line fuses by overenthusiastic experimenters.
Keeping the beginner's needs in mind,
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Fig. 1. The "Lug Amp," submitted by Homer L. Davidson, is tiny
enough to be assembled in a standard i.f. can. Ground lug serves
as common fie -point for input as well as the positive terminal
of the 6 -volt battery; one side of speaker connects to B- lug.

Heath has supplied detailed manuals which
are quite educational, including much basic
electronic theory along with the usual step by -step assembly instructions. The theory
is made quite painless, however, by a liberal
sprinkling of cartoon -type illustrations and

simple analogies.
Perhaps the most interesting feature of
the new kits is that they are designed for
easy assembly without soldering. The hookup wire is supplied in pre -cut and pre stripped lengths, with all component and
lead connections made by means of spring
or screw-type connectors. Standard electronic components are used throughout,
permitting the kit owner to salvage the
parts for more advanced projects as his
knowledge and skill grow.
Reader's Circuit, This month a general purpose audio amplifier circuit was contributed by reader/author Homer L. Davidson of Fort Dodge, Iowa. It can be used as
the audio section of a small receiver, as the
foundation for a portable phonograph, or as
part of various portable test instruments,
such as a signal tracer. The unit's wiring
diagram is given in Fig. 1, while construc88

tion details are shown in the photographs.
The amplifier employs three low -cost
p -n -p transistors. Transistor Q1 is connected as a common -emitter amplifier, with
base bias supplied by voltage- divider R1 -R2,
and with R3 serving as the collector load.
The amplified signal appearing across R3
is coupled through d.c. blocking capacitor
Cl to Q2's base circuit. The second stage's

primary function is to match Ql's relatively
high output impedance to the power output
stage's low input impedance; to this end,
the common -collector arrangement ( "emitter follower") is used.
Transistor Q2's base bias is supplied by
voltage- divider R4 -R5, with R6 serving as
the stage's emitter load. The signal developed across R6 is direct -coupled to the
output stage, Q3, a power transistor used
as a common -emitter amplifier. Transistor
Q3, in turn, is connected to the output load,
a suitable impedance-matching transformer
or loudspeaker voice coil. Operating power
is supplied by a six -volt battery.
All the components needed for assembly
are standard and readily available through
both local and mail -order outlets. TransisPOPULAR ELECTRONICS

PM loudspeaker having a 45 -ohm voice coil
can be connected directly to the output
stage. If you prefer to use a standard 4- to
8 -ohm speaker, however, you'll need to provide an impedance- matching transformer
a Stancor Type TA -11 is a suitable unit and
may be mounted on the loudspeaker's
frame. The 6-volt battery can be assembled
by connecting four standard flashlight cells

-

Fig. 2. The "Bin istor," a negative resistance device,
is ideal for use in
"flip -flop" circuits.

Schematic (A)

in series.

shows fourth element; typical operating characteristics are charted

in graph

(B).
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The "Binistor." A New England manufacturer, the Transitron Electronic Corporation (168 -182 Albion St., Wakefield,
Mass.), has developed and is now producing
a new type of electronic device having a
negative resistance characteristic. Called
the "Binistor" (pronounced by -nis -tor) it
has bistable properties and hence is particularly useful in "flip- flops" and similar
switching and storage applications. A typical flip -flop circuit using conventional transistors requires 13 components, for example, while an equivalent Binistor circuit
needs only four components to do the same
job.

0

5V
COLLECTOR TO EMITTER VOLTAGE

IOV

Currently available units are manufactured of silicon, using an n -p -n tetrode construction. As you can see by referring to
the Binistor's schematic symbol, given in
Fig. 2(A) the device resembles a transistor
to which a third "injector" junction has
been added. In operation, the upper junction serves as a "latch" to hold the unit on
when it's in a conducting state. Typical operating characteristics are shown graphically in Fig. 2(B).
Semiconductor Materials. As a general rule, transistors, diodes, and related
devices are made from elements found in
the IV column of the Periodic Table of
Chemical Elements. Most transistors are
made of silicon or germanium, for example.
Unfortunately, neither silicon nor germanium are "ideal" semiconductor materials. Germanium transistors have high gain
(beta) , are relatively easy to make, and
will give good performance at both low and
high frequencies, but they are notoriously
sensitive to temperature; the maximum
temperature for most germanium devices
is about 85 °C. Silicon units, on the other
hand, have pretty fair high- temperature
characteristics, but do not provide as much
gain as germanium types and are somewhat
more difficult to produce, with resulting
,

Q1 and Q2 are G.E. Type 2N107's, and
Q3 is a CBS -Hytron Type 2N155. All the
resistors are 1/2 -watt units, while Cl is a 5sf., 10 -volt electrolytic capacitor.

tors

Since neither parts layout nor lead dress
is especially critical, any of several con-

struction methods may be followed. Homer
assembled his model on a small phenolic
board, sized to fit within a standard i.f.
transformer shield can. He brought his input, output and battery connections out to
lugs on the base plate. This prompted him
to dub his completed unit, quite logically,
the "Lug-Amp."
If you use this type of construction, follow the usual care when soldering to avoid
overheating the transistor and electrolytic
capacitor leads. Be careful of shorts, using
spaghetti tubing to insulate any bare leads.
Finally, when you are ready to mount the
assembled unit in its can, make sure that
no bare connections project to make contact with the can itself; if necessary, insulate the inside of the can with Scotch electrical tape or a piece of varnished cambric.
Double -check your wiring before connecting the battery. An "intercom" -type
December, 1960

high prices.
In an effort to combine the best charac-

(Continued on page 126)
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By
JOHN T. FRYE
W9EGV

Carl and Jerry
r

The Snow Machine
CARL AND JERRY were sitting in Mr.
Gruber's study listening with deep interest to what their elderly neighbor and
friend was saying.
"People today don't know what snow is,"
he snorted, his bright blue eyes flashing in
his wrinkled face. "When I was a boy, the
first snow usually fell around Thanksgiving; and many times we never saw bare
ground again all winter. The snow was
deep, too; and they needn't try and tell me
it only seemed so because I was measuring
it against my shorter boyish legs."
The boys waited expectantly to see what
would follow Mr. Gruber's reference to his
boyhood. They knew that with Mr. Gruber
the past was simply a storehouse where he
went to get an experience or a memory
that could be of current use. He did not
live there, as many old people do. He lived
in the present and in the future. He knew
far more about missiles and satellites than
either Carl or Jerry, and he had a keen,
daring mind.
"I've read that this part of the world has
been experiencing a warming trend for the
last several years," Jerry offered.
"It's high time they admitted it," Mr.
Gruber said, getting to his feet. He put on
his battered derby hat and tapped it into
place with a firm slap on the crown. "You
boys come on out to the shop. I've got
something to show you."

THE BOYS put on their coats and followed the old gentleman out the back
door into the rapidly fading winter day.
There was a damp chill in the air and a low
bank of clouds in the southwest.
"A couple of nights ago my nephewthat's my wife's sister's boy-dropped in to
see us," Mr. Gruber explained. "He's a
90

salesman for a West Coast electronics outfit, and he had a demonstration unit with
him that I know will interest you two. He
tows it behind his car in that trailer sitting
beside the garage; but we rolled the gadget
out and into the shop."
As they stepped into the small, neat
workshop, Carl and Jerry saw a bulky piece
of electronic gear standing on heavy rollers
in the middle of the floor. Several panels
were arranged in a special shielded rack,
and they carried a dazzling array of meters,
knobs, vari- colored pilot lamps, and pushbuttons. One heavy cable ran from the cabinet to the 220-volt outlet box on the wall.
Another ran to what looked like an extremely heavy -duty speaker mounted in a

gimbal -like arrangement that permitted
it to be pointed in any direction by proper
adjustment of a pair of hand -wheels. This
apparatus rested on its own set of rollers.
When the boys examined it closely, they
saw that the cone of the "speaker" was
made of heavy steel that looked like boiler
plate.
"What on earth is it ?" Carl asked in awe.
"It's a super- duper, high -power ultrasonic amplifier," Mr. Gruber explained, patting
(Continued on page 96)
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only for those who really need them...
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trem(ndous de-nand has developed!
You eon iart44..le what will happen now that compact, pro fessional qua'ity instruments like the CADRE '500' -ta.l
the CADRE '' kl arc available!
These (T DE. - units are built. to the highest standards of
the e eet c,nies irdustry, by a company that has been long
established as a prime manufacturer of precision electronic
research equipment and computer assemblies. CADRE
transceivers are 100 °, transistorized - compact, lightweight
... engineered for unparalleled performance and reliability.
The CADRE -Watt Transceiver, at $199.95, for example,
for offices, homes, cars, trucks, boats, aircraft, etc., measures a
mere 11 s 5 x 3 °, weighs less than 6 pounds! Nevertheless, it
offers 5 crystal -controlled transmit/receive channels (may be
used on all 22), and a range of 10 miles on land, 20 over water!
The CADRE 100 -MW Transceiver, $124.95, fits into a shirt
pocket! Weighs 20 ounces, yet receives and transmits on any
of the 22 channels ... efficiently, clearly ... without annoying noise. A perfect "pocket telephone "!
For the lime being, it is unlikely that there will be enough
CADRE transceivers to meet all the demand.-Obviously. our
dealers cannot restrict their sale to the fields of medicine,
agriculture. i,an=uortation, municipal services, etc. However, since these CADRE units were engineered for protessiona and serious commercial applications -and cost rr-cre
thanor-linary 713 transceivers-we believe that as "waterfrxls
its own l.e\ el. ' _'ADRE transceivers will, for the most part.
find t-te:s war into the hands of those who really need them..
Write for cot rple.te information and detailed specifications.
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CADRE INDUSTR:ESi CORP., Endicott, N.Y.
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for the ultimate in Christmas giving...

NOW ONLY
HEATHKIT
Brings You

for the ultimate in electronic
design

THIS YEAR

GIVE A
REATI-IGIP'T

1.

HEATHKIT
for the do- it- yourself
hobbyist

2.

HEATHKIT

factory-wired &
tested units ready for

immediate use &

enjoyment
3.

HEATHKIT
Science Series

...

entertaining,
instructive
explorations into
science & electronics

iWMlk

for youngsters

DAY STROM

HEATHKIT'
L
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Always say you saw if

in- POPULAR
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"DELUXE" AM /FM STEREO TUNER
Exciting new styling and advance -design features
rocket this Heathkit to the top of the Christmas value
list. Featured in this outstanding tuner arc: complete AM, FM, Stereo reception, plus multiplex
adapter output; individual flywheel tuning; individual tuning meters on each band; FM automatic
frequency control (AFC) and AM bandwidth switch.
24 lbs.

Model AJ -30 (kit)
$9.75 dn.
Model AJW -30 (wired)... $15.30 dn.

$97.50
$152.95

HI -FI RATED
50 -WATT STEREO AMPLIFIER
In the inimitable style of the Heathkit Ai -30 Tuner
above, this complete stereo amplifier offers you the
ultimate in stereo conveniences. Jam-packed with
extra features, including: mixed- channel center
speaker output; "function selector" for any mode of
mono or stereo operation; "stereo reverse'; "balance" and "separation" controls; ganged volume
controls; and separate concentric bass and treble
tone controls. 30 lbs.
Model AA -100 (kit)
$8.50 dn
Model AAW -100 (wired)... $14.50 dn...

$84.95
$144.95

ACOUSTIC SUSPENSION
SPEAKER SYSTEM KIT
Its "bookshelf" size belying As gigantic capabilities, this amazing
unit outperforms speakers 4 -times its size. A 10" acoustic suspension
woofer and two "dispersed -array' cone tweeters deliver high fidelity tone with fantastic brilliance over the entire range of 3015,000 cps, ± 5 db. Preassembleá cabinet in choice of finishes or
unfinished woods. Measures 24" L x 1l1/2" D x 13 ° H. 28 lbs.
Model AS -10M or W (mag. or wal ).. $5.50 On
$64.95
Model AS -10U (unfinished). $6.00 fin
$59.95

STEREO EQUIPMENT
ENCLOSURE ENSEMBLE

...

Now. just in time for Christmas, Heathkit introduces
new factory -assembled, ready -to -use equipment and
speaker cabinets designed to house complete monophonic or stereophonic systems. The cabinets, resplendently styled in a timeless and universally compatible motif, are available in rich hand -rubbed
walnut or mahogany finishes ... or unfinished if desired. s/4" stock is used for all exterior panels and
supports: solids for edgings, furniture grade veneers
for front and side panels and shelves. Versatile in
accommodations, the center cabinet has room for
all components of a complete stereo or mono hi -fi
system except speakers. The changer compartment
will accept any Heathkit record changer or most
tape recorders. The storage compartment holds
records and tapes or using an accessory slide -out
drawer may be used for a tape recorder. Two shelf
compartments accept tuners and amplifiers. The
power amplifier compartment will hold any Heathkit stereo power amplifier, a pair of UA -2 mono
amplifiers or any single mono amplifier. The handsome speaker -wing cabinets in two models for 12"
and 15" speakers arc designed to blend into the flowing lines of the center cabinet and are perfectly acceptable as single console speaker enclosures.
Adapter rings are provided for using other size
speakers, while a special port is provided for installation of a horn -type tweeter.
Complete ensemble as low as

5133.50.

completely assembled
quality constructic:r
contemporary styling

...

...

low

clt

Send for

details in FREE HEATHKIT CATALOG.
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HEATHKIT%

. .

for finer

PORTABLE 4 -TRACK STEREO TAPE RECORDER KIT
What better gift than this? ... a compact portable tape recorder just waiting
to record the caroling, frolicking family joys of the holiday season! You'll
thrill to the natural stereophonic sound of this new unit that also serves as a
power center for your tuner and record player. Tape deck and cabinet
are preassctnbled.

$179.95

Model AD- 40...$18.00 dn., $16.00 mo

STEREO /MONO PORTABLE STEREO PHONO KIT
Thrill

to your favorite Christmas recordings in life-like stereo! This GD -10
offers you complete stereo and mono operation plus portable convenience.
Handsome aqua and white two-tone vinyl clad cabinet and four -speed automatic changer come preassembled -you build only the amplifier in just a few
enjoyable hours. Changer has turnover diamond and sapphire stereo cartridge. Complete tone controls. Measures I51/2" \V x 18" D x 81/2" H. 28 lbs.
Model GD -10... $7.00 dn., $7.00 mo
$69.95

HIGH FIDELITY AM
TUNER KIT

Model AJ -20

$29.95

Perfect gift for all ages .. a bask course
in radio that teaches radio theory in a
way you can understand. Actual erpetiments arc performed with radio parts
,

"muting" switch
cartridge holder
and 'size-selector" for intermixing
7 ", 100 and 12" records of the same speed
Holds np to 10 records, for hours of delightful stereo or mono listening enjoyment.
.

Here is the AM counterpart of the best
üng I lenthkit FM -4 tuner bringing
you high fidelity AM rcreption plustnany
extras. Switch s,'Ieetinm of broad or narrow band width. flywheel toning. edge
lighted slide -rude dial built -in antenna,
self-powered. Styled to match Heathkit

1M -4.

EDUCATIONAL KIT

AUTOMATIC RECORD
CHANGER KIT
Jam -proof mechanism ... quick -change
.

.

.

supplied leading in snr essis e steps from
the construction of a simple crystal radio
to a genuine regenerative radio receiver_
Designed as a continuation of the popular
LK -1 Educational Kit -but equally
valuable as' a starting point in radio
electronics.
Model EK- EA...8 lbs
$19.95
s

Model AD- 50....$49,95 to $54.95
depending on cartridge.
Other models from $22,95, Send for FREE
Heathkit catalog today!

HAND -HELD CITIZENS BAND TRANSCEIVER
The perfect HEATHGIFT for everyone on your shopping list! No license
required ... anyone can use this 2 -way radio! Operates up to a mile between
units
more with regular Citizens Band stations. It's ideal for hunting,
most anywhere you need 2 -way communications. Feafishing, boating
tures 4- transistor circuit; fixed- tuned, super- regenerative receiver and crystalcontrolled transmitter. 3 lbs.
.

.

...

Model GW -30 (kit)
Model GWW-30 (wired)

'

$32.95
$50.95

(64.95 a pair)
(99.95 a pair)

DELUXE 2 -WAY CITIZENS BAND TRANSCEIVER
This Christmas. give the best that money can buy in a Citizens Band Transceiver. The efficient superheterodyne receiver has an automatic "noise limiter'
and adjustable "squelch" control, single channel "crystal" or continuous tuning. The transmitter has press -to -talk microphone and can be switched to
any of the three crystal -controlled channels. Choose the "tinder- dash" DC
mobile model or "fixed" station AC unit. 11 lbs.

$62.95

Model GW-I0 (kit)
$6.30 dn., $6.00 mo.
Model GWW -I0 (wired)...$10.00 dn., $9.00 mo
(specify
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or

$99.95
12 v
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gifts of lasting value!

2

new scopes...
just in time for Christmast

"SPACE- SAVER" 3" DC OSCILLOSCOPE KIT
Almost, but not quite tiny enough for a Christmas stocking. this compact scop,.
saves valuable work -bench space, while providing versatile features to fill a
multitude of applications in medical, industrial and general service fields. Ideal

"read -out" for computers; for wave -form observations; and for voltage,
frequency and phase shift measurements. Identical vertical and horizontal DC
coupled amplifier, transformer operated power supply-and many more outstanding features.
Model 10. 10...14 lbs....$8.00 dn., $8.00 mo
$79.95
as a

LABORATORY 5" OSCILLOSCOPE KIT
A real time -saver in audio and TV service work, where the same sweep frequencies are used over and over; the I0 -30 offers two extra, switch -selected,
pre -set sweep frequencies. Kit is supplied with capacitors appropriate for TV
service giving preset frequencies of 30 cycles and 7875 cycles; by changing capacitor values, any two desired preset frequencies within the sweep frequency
range can be made available.
Model 10.30...22 lbs....$7.70 dn., $7.00 mo
$76.95

2, ß & 10 METER

PHONE AND CW
TRANSMITTER KIT

TRANSCEIVER KITS

Brand -neon in ,'vein icsp.-rt. the I)X -60
combines vier t styling, top -flight per fri vivre :,ml low Ili athkit cost to oiler
the "A mat,'ur rig'' value of the season.
Ideal for Gen, -r al class Amateurs. the
Transmitter mar also he run at reduce,.)
power for novice operation. Covers So
through lu begin, s. Power input; 90 watts
peak, carrier controlled phone or C \V27 lbs.

Model OX -89.. $6.30 dn.

...

..

$82.95

\L,k, a lot with the "Hams" on your cif(
list by gis illy One of thirst, outstanding
transceivers. All are identically vis led to
the popular Heathkit C:B -t Citizens Band
'l'ranscciver; feature V al' i:,b!c -tHoed
superregen receivers: 5 -watt input r rystalcoutrulled rransmitteis. All ari' supplied
with mike, posher cables and AC !'tower
snpph'.
Model HW -30.. 12 meter)
Model HW- 29...(6 meter) or

0W-t9

(10 meter)

DELUXE VACUUM TUBE
VOLTMETER KIT
Hobbyist and professional alike will prize
this useful gift. This brand-new Heathkit
features big, easy -to -read 6' meter with
multi- colorwalus, high- visibility switches;
greater accuracy; longer meter scales;
special IOW voltage AC seders broader
frequency response; thumb -wheel control, and easy- access adjustments.

$49.95
$39.95 ea.

.$32.95

Model IM- to. ..7 lbs

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER

SEND FOR
YOUR FREE

HEATHKIT©

HEATHKIT'
HEATH COMPANY,

Benton Harbor 10, Michigan
Please send the following HEATHKITS:
ITEM

CATALOG

You'll find the perfect gift for family
or friends among the over 200
Heathkit items for hi -fi fans, amateur radio operators, students, technicians, marine enthusiasts, sports
car owners and hobbyists. And
many Heathkit products are now
available in both wired and kit form!

December, 1960

ORDERING INSTRUCTIONS
Fill out the order blank below. Include charges for parcel post according to weights shown. Express
orders shipped del )very charges
collect. All prices F.O.B. Benton
Harbor. Mich. A 20% deposit is repvred on all 6.0.0. orders. Prices
subject to change without notice.

Ship via
(

)

(

)

Parcel Post

MODEL NO.

(

)

Express

(

)

COD

PRICE

(

)

Best Way

SEND MY FREE COPY OF YOUR COMPLETE CATALOG

Name

Address
City

Zone-

State
Dealer and export prices slightly higher.
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Carl and Jerry
(Continued from page 90 )
With H.

G.

Cisin's Copyrighted

RAPID "TV TROUBLE SHOOTING METHOD"
Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you to DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY -NO MATH -you can locate
all faults in record- breaking time regardless of make or model.
"TV TROUBLE SHOOTING METHOD" is the most valuable
aid to TV servicing ever written. Be a TV Trouble Diagnostician. Increase your present earnings. Open your own Profitable
)Business or get a high- paying skilled lob.

It's all

..

in this book

.

Nothing more to Pay -Nothing else fo Buy
Alphabetically listed are 85 picture troubles, over 58 raster and
17 sound troubles._BY this unique copyrighted method you know
EXACTLY WHERE the trouble is: plus step -by -step instructions, including 69 RAPID CHECKS, help to find faulty part.
13 IMPORTANT PRELIMINARY CHECKS NEED NO INSTRUMENTS! Of the fig Rapid Checks. OVER 45 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks include emergency checks for distorted pictures, defective tubes including
l'IX tube, plus 57 others, ALL EXPLAINED IN SIMPLE
LANGUAGE.
PERFORMED WITHOUT INSTRUMENTS.
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.
It. G. Cis!n, the author, is the inventor of the AC /DC midget
radio. He licenses RCA. AT &T. etc. He has also trained thousands of technicians now owning their own prosperous TV servie
organizations or holding highly paid TV positions. ills years of
experience are embodied in this remarkable new book.
Guaranteed Money Back in 5 Days if Not Satisfied!
ABSOLUTELY FREE with each
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the rack -and -panel fondly. "If I've got my
figures straight, it costs around $80,000; it
uses tubes with 7000 volts on the plates
drawing 3 amperes of current; and it puts
350 volts at 30 'amperes on the voice coil
of the transducer there."
"Whe- e- e -ew!" Jerry whistled softly, "ten
and a half kilowatts of audio power! What's
it do besides split eardrums ?"
"For one thing, manufacturers use it to
check the effect of ultrasonic vibrations,
such as those produced by air -buffeting at
extreme speeds, on products designed to be
mounted in missiles. You boys weren't
around when my nephew had it going. He
was called home to California suddenly because his father suffered a heart attack,
but he taught me how to run it and said I
could show it to you."
As he finished speaking, Mr. Gruber upended an empty cardboard carton on top
of a block of wood with the open side of the
box facing the transducer. A large Coca
Cola bottle was placed well back in the carton, and the block of wood was slid to within about three feet of the cone. Then the
transducer was aimed directly at the center
of the bottle.
"Put these in your ears," Mr. Gruber
directed as he handed the boys some rubber
ear plugs. "The frequency is too high to be
heard as sound, but we don't want to take
any chance on injuring our ear drums."
A few moments later Mr. Gruber said, "I
guess we're ready, then," a little nervously.
He reached over and gingerly pushed a button on the panel of the instrument. A green
pilot lamp came on, and a low hum issued
from deep inside the rack. After about a
minute an orange lamp began to glow.
"Stand back!" Mr. Gruber shouted to
the boys as he crouched down beside the
rack and pushed another button. A red
pilot lamp flashed on, and the hum increased. Very slowly Mr. Gruber began to
turn a control on the top panel clockwise;

au io empire
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he had hardly advanced it a fourth of a
revolution when there was a brittle snapping sound, and the bottle flew to pieces.
"Literally shook to pieces by ultrasonic
waves!" Mr. Gruber exclaimed happily as
he examined the little pieces of glass scattered over the bottom of the carton. "But
let's go back to the house. I want your
opinion about something, and it's too cold
out here for my tired blood."
WHAT I'm going to suggest may
sound pretty silly to you," Mr.
Gruber warned as they settled down in the
study and he took a little red notebook
from his pocket; "but it's gotta come out;
66

so here goes:
"For a long time now I've been

interested

in snow, especially in how it's produced
naturally and in the experiments to produce it artificially. Snow is a solid form
of water which grows while floating, rising,
or falling in the free air of the atmosphere.
It begins ordinarily in a cloud of moist air
that's super-cooled below the freezing temperature of water, but the particles of

moisture don't crystallize into snow until
they find a nucleus around which they can

cluster. Once a crystal is started, it moves
up and down through the cloud, gathering
more and more ice, until finally it's heavy
enough to fall to earth as a snowflake; or,
if the lower atmosphere is warm enough to
melt it, as a rain drop. Yes, even on the
hottest August afternoon, a rainshower was
once a snowshower in the upper atmosphere.
"Back in 1946 Vincent Schaefer of the
General Electric Research Laboratories
transformed a super -cooled, four-mile -long,
alto- stratus cloud into snow by 'seeding' it
with only six pounds of solid carbon dioxide. Later B. Vonnegut, a co- worker of
Schaefer's, found that silver iodide was
particularly effective as a seeding nucleus
because its structure matched the structure
of ice to within 1%. But there is apparently another way ice crystals can be formed
-by the sudden rarefaction of cold, moist
air, such as is produced by detonation,
adiabatic expansion, high -velocity missiles,
or vortices which cool the air abruptly below the water transition temperature of
-38° F. It's believed that this is what
causes vapor trails behind high -flying planes.
"Now you boys know," Mr. Gruber con-
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tinued slowly, "that a sound wave creates
alternate areas of compression and rarefaction in the atmosphere. I've long wondered
if powerful sound waves directed into a
proper cloud might not produce ice crystals
that could grow into snowflakes. I never
hoped to have the apparatus to carry out
such an experiment; but suddenly it's sitting right out there in my shop. Maybe you
boys would like to help me try the experiment after supper. I've been watching the
weather closely, and conditions should be

with
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about right."
"Would we ever!" Carl exclaimed.
"We'll be here," Jerry promised as he
reached for his jacket; "but the forecast
calls for cold and cloudy weather with no
precipitation; so if we have any snow, I
guess you'll have to make it."

IT

WAS around eight o'clock when the
three of them gathered in Mr. Gruber's
shop. A lighted gas trash- burner in the
corner took the chill off the interior, but it

was hone-chilling cold and damp outside.
Carefully they wheeled the amplifier and
the transducer out on the concrete apron
behind the shop and pointed the cone
straight up.
The apparatus was turned on, and as it
warmed up Mr. Gruber carefully noted the
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temperature, humidity, and atmospheric
pressure in his little red notebook. Then he
threw on the power and firmly advanced
the power output control as far as it would
go. As the boys watched, their ear plugs in
place, he used the hand -wheels to sweep
the amplifier's ultrasonic beam carefully
back and forth.
This went on for several minutes. Suddenly something that felt like a light cobweb brushed Jerry's cheek. At the same
time Mr. Gruber snatched off his derby hat
and dashed into the lighted shop with it.
"Diamond dust!" he shouted triumphant (Continued on page 102)
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loci. If } too. Asst. values.
40 TRANSISTOR RESISTORS
Asst. to 3 mego. 1/5 watt rat -

$211.

FFREE

to

& mica filled, &
Worth Sri.

.

1

GIANT SUN BATTERY
For 100's of lite sensitive ckts.
2x1" size. Unmounted. $1
Worth $4.
2 SILICON RECTIFIERS
"00 nl1is, lung
Ill -hat style.
leads. Worth $2.
6 TRANSISTOR ELECTROS
Ity STRI IMI,ERI;- CARI.Sl)N for

NEEDLE & STAMP CHECKER
Itatter-operate,l. Checks nee- $1

Asst

TUBE TESTER
.

.

.

. .

.

.

.l o o

$2.49
135 EVEREIT AVE.

LEKTRON

CHELSEA 50, MASS.
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NEW 4-WAY POCIET 1091
real "working partner" for removing backs of
TV sets and installing antennas

a

It's

a

1/4'

nut driver!

Fits Parker-Kalon screws.
Genuine Xcelite plastic handle.
Equipped with packet clip,

Its a 7/16" nut driver!
Ideal for antenna

2

installations.

3

Its

a

No.

1

Phillips
screwariver!

Double-end blade

inserts in 7/16"
hex opening.

It's

a

3/16"

slotted
screwdriver!

XCELITE, INC.

ORCHARD PARK, N.Y.

Canada: Charles W. Poulton. Ltd., Toronto. Ont.

See "No.

600" next

time you pick up parts.

ly as he pointed to gleaming specks sprinkled over the crown of the derby. "That's
what they call these tiny ice crystals that
form close to the ground, usually in very
cold weather. Now if they will just move
up and down through the clouds, we may
have some real snowflakes soon. Back to
the snow machine, men!"

The little diamond dust particles must
have danced up and down in the clouds just
as Mr. Gruber hoped they would, for soon
honest -to- goodness snowflakes began to
fall. They were small and scattered at first,
but they rapidly increased in size and frequency; it became necessary to shut off the
amplifier and wheel it into the shop.
The old man stood in the open doorway
watching anxiously to see if the snow
Nvould stop, but instead the flakes grew
larger and thicker.
When the boys finally went home, there
v,-as already a couple of inches of snow on
the ground, and it was snowing harder than
ever; but the ten -o'clock TV weatherman
said it was just a freak snowshower and
would soon end.
The weatherman was wrong, though,
very wrong. When Jerry was awakened

'Or

SPECIAL
OFFER,

250
Dramatic Events Recorded First
Time From Short Wave Radio!
President's voice from outer space ... police capture

a gunman ... radio contact with record altitude
flight! Many other fascinating, historic events- ships,
planes, foreign stations -all transcribed on a limited edition recording, "The Amazing World of Short Wave
Listening," narrated by world -famous newscaster
Alex Dreier. If you're alert, adventuresome, send for
this remarkable recording today!
As heard on Hallicrafters precision

of

receivers. $59.95 to $395.00.

0301419

allierafters

I

C

pati
rtmen

Cehicago

252511

21

1, III.

'

IEnclosed is 25e. Please rush my copy of "The'
Amazing World of Short Wave Listening."
NAME

ADDRESS
CITY

MI
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next morning by the sound of snow shovels
scraping on the sidewalk, it was snowing so
hard he could scarcely see across the street;
and there was a good foot of snow on the
ground. As soon as breakfast was over, he
grabbed his snowshovel and headed for Mr.
Gruber's house. Carl was already busy
cleaning off the old man's walk; and the
latter, a scarf tied over the top of his derby
and beneath his chin, was literally dancing
in his own personal snowstorm.
"Now these whippersnappers can see
what an old- fashioned snow really looks
like!" he gloated.
It never let up a minute the whole day.
By evening, traffic in the city was at a
complete standstill. 'l'he mayor s enl on
the local radio station and asked everyone
to remain calm in the emergency. Citizens
Always say you saw it
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were requested to stay in their homes and
The Perfect
to be exceptionally careful of fire, since fire
trucks could not get through the snow Workshop
clogged streets.
All of the weather forecasters were
Companion For
frankly astonished at the storm. They said
The Advanced
it was a freak affair that could happen only
once in a thousand times. Warm, moist air
Audiophile
coming up from the Gulf had been suddenly lifted by a narrow wedge of polar air
that had knifed down from Canada; and
the front that resulted had stalled directly THE 1961 AUDIO YEARBOOK
over the city. With two feet of snow in
town, bare earth could be seen not fifty Over 25 projects and features covering stereo,
miles away.
hi -fi, components, acoustics -every phase of audio Advanced discussions and instructions on :
MR. GRUBER telephoned right after the
news broadcast and asked both boys
CONSTRUCTING THE BI- PHONIC COUPLER
to come to his shop. They floundered
STEREO MICROPHONE TECHNIQUES
through the high snow banks, and as they
FINDING FAULTS IN HI -FI SYSTEMS
stepped through the door they saw Mr.
WIDE SPACE STEREO
Gruber toss the little red notebook with all
MULTIPLEXING MUSIC ON ONE RECORDER
his records of the snow- making experiment
ROOM ACOUSTICS FOR STEREO
into the trash burner. He looked sick.
Plus many other authoritative articles
"This is a terrible, terrible thing, boys,
and it's all my fault," he groaned. "This is
what happens when you rashly undertake
an experiment without considering all the Now on sale at your newsstand or electronpossibilities. I want you two to promise me ics parts store or order by coupon today.
you will never tell anyone what we discovered last night. Power to make it snow is
too dangerous to rest in human hands."
The boys promised and did their best to
vt 21rFJpOtc
cheer him up, but it was no use. He turned
off the lights and trudged wearily through
the snow to his back door.
ONLY
"Wait, Mr. Gruber!" Carl suddenly called,
as he lifted a startled face to the sky. "It's
stopped snowing!"
"Thank heaven!" the old man exclaimed.
He straightened up and saw it was true.
"Now I can sleep. Good night, boys."
Carl and Jerry stood outside between
their houses for a few minutes and watched
Ziff -Davis Publishing Company, Dept PE 126
the stars peep out one by one. Finally the
434 S. Wabash Avenue
moon slid from behind a cloud and bathed
the snowy landscape in a beautiful white
Chicago 5, Illinois
light.
Please send me a copy of the 1961 AUDIO YEARBOOK.
"Jer," Carl finally asked as he stared up
enclose $1.00 plus 101 to cover mailing and handling
at the sky, "do you really think that the
charges. (Canada and Foreign $1.25 plus 101 postage.)
machine caused all this snow ?"
"We'll probably never know," Jerry said
NAME
slowly; "but no one will ever convince Mr.
Gruber that it didn't. As for me, whether
ADDRESS
the machine worked or not, it has taught
me a lesson I'll never forget: power carries
ZONE
STATE
CITY
with it a terrible responsibility. Good
night, Carl."
30
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New easy -to -build
KITS from H. H. Scott
2

Here are kits that make you a professional! Kits you can
build that look and perform like factory units.
All wires pre -cut,
Kit -Pak box opens to work -table
All mechanical parts pre -riveted to chassis
pre-stripped
Parts mounted on special Part-Charts in order you use
them, simplifies and speeds assembly Beautiful gold-finish
panel harmonizes with H. H. Scott wired components.
LT -I0 FM TUNER KIT
Professional H. H. Scott Wide -Band tuner with
pre -aligned, pre- mounted silver - plated front
no
alignment system
end. Uses Ez -A -Line
special tools .. entire alignment takes 15 minutes.

...

$89.95'

LK -72 72 WATT STEREO
AMPLIFIER KIT
Plenty of power for any speaker systems. Fabulous H. H. Scott features never before available
n a kit: Separate bass and treble controls, center
channel control, tape recorder monitor, many
more.

$149.95'

H. H. SCOTT

H. H. SCOTT Inc. 111 Powdermill Rd., Maynard, Mass. Dept. PE

12

Send me details on your new kits and stereomaster components for 1961.
Name

Address
State

City

*Slightly higher west of Rockies. Accessory case extra.
Export: Intenso International Corn., 36 W. 40th St., N.Y.C.

WHO

MlLESoFHIRE?
GET HOME ELECTRICITY

ANYWHERE
WITH A

POWER
CONVERTER
Change 6 or 12 volt D.C. to 110
volt, 60 cycle A.C.
No installation -just plug into cigarette lighter of car, truck, or boat,
and it's ready to gol
Operate lights, electric shavers, dictation machines, record players, small electric
tools, portable TV, and testing
equipment.

Models from IS to 200 watts,
priced as low as $12.95

Electronic Parts
Dealer or Jobber

See Your

TERADO COMPANY
1057
In
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RAYMOND AVE.,

Canada:

ST

PAUL

8,

MINNESOTA

ATLAS RADIO CORPORATION LTD., TORONTO

Controlled Reverberation
(Continued from page 56)
The Knight reverb unit is also easy to install, and it accepts any high -level signal
source, stereo or monophonic. The KN -701
can be connected to amplifiers equipped
with a tape monitor switch, or it can be
fed directly into the auxiliary input of any
amplifier.
The circuitry of Fisher's "Space Expander" and Sargent -Rayment's "Reverbatron"
differs slightly, but the results are similar.
With both units, the reverberation signal is
a blend of both stereo channels that's later
applied to each of the channels for further
amplification.
In Motorola's special console, however,
the reverberated blend of stereo channels
is sent through a separate amplifier and
speaker. Since the reverb unit operates
mainly in the 300 -4000 cps frequency range,
Motorola cuts the cost of the extra channel by using simpler amplifier circuitry and
a small reverberation speaker.
Do They Work? At demonstrations of
the reverb units at this year's hi -fi show in
New York, visitors invariably approached
with two questions. Are these reverberation
units really new ? And, more important, do
they really work ? The answer is yes on
both counts.
The present reverberation units shouldn't
be confused with some earlier devices
which promised to make every living room
a concert hall. One earlier entry -the
presence control -boosted mid -range frequency response, sometimes giving the illusion that a soloist or section of an orchestra
had stepped forward into a living -room
spotlight. Earlier reverb units used a time delay effect, not to deal with room acoustics, but to try to create a stereo illusion
from a monophonic source.
The new reverberation units can help
your living room take on concert -hall dimensions, but with limitations. Offering
from 30 milliseconds to two full seconds of
time delay, the new units can make any
walls seem to swell outward, but they require some self -control and willingness to
experiment on the part of the user. Chances
are that the use of the full echo potential
of any of these units will make your living
room sound more like the Grand Canyon
than Carnegie Hall. In addition, distortion
starts to become excessive when any reverb control is used at its extreme setting,
Always say you saw it
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and transient response from your system
becomes blurry.
Look Them Over. Since none of the
units designed for connection to your present rig carries an astronomical price -tag
($69.50 for the Fisher, $49.95 for the
Knight, $47.75 for the Sargent -Rayment)
they are worth hearing in action.
Keep in mind that no reverb unit can
do anything about a listening room that
already has too much echo. And if you
decide that one will bring realism to your
living room, remember that its purpose
isn't to supply some hair -raising special
effects but to provide a realistic balance
for your listening situation.
Like bass and treble controls, reverb
units have more potential than you'll probably ever need, and you'll come up with the
best blend of clarity and spaciousness if
you take time to find the right setting for
different kinds of recordings. If you can
resist the temptation of turning your living
room into an echo chamber, a reverb unit
may help you to hurdle the last obstacle on
the road to high fidelity.
30
,

ANSWER TO LOAD LINE PROBLEM

i

At the end of The Load Line Story last
month, we suggested that our readers might
like to work along with Larry in computing the
47,000 -ohm load line for the 6J5 tube. Since
plate supply voltage is still 240 volts, point A
remains at the same point on the tube characteristic curves. To find point B, we simply
substitute the new resistance in the Ohm's law
equation. Thus,

-=

240 volts
I x 47,000
47,000
I = 240
I = 0.0051 amperes

=

5.1 ma.

Connecting points A and B, we have our
i new load line, as shown below:

prepare for your career in

ELECTRONICS
ELECTRICAL
ENGINEERING
RADIO -TV
COMPUTERS
equip
yourself for a career in many
exciting, growing fields:
At MSOE, you can
MISSILES

When you graduate from
the Milwaukee School of
Engineering, you are prepared for a dynamic career
as an Electrical Engineer
or Engineering Technician.
Under a faculty of specialists,
you gain a sound technical
education in modern, completely equipped laboratories
and classrooms. As a result,
MSOE graduates are in
great demand and highly
accepted by industries
nationally.
At MSOE, you will
meet men from all walks
of life and all parts of the
some fresh out
country
of high school or prep school.
others in their twenties
veterans and non -veterans.
You can start school in any one of four
quarters and begin specializing immediately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3 -month preparatory course also is available.
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BOOKLET!

If you're interested in any phase of electronics, radio or television, be sure to
look into the programs of study offered
by the Milwaukee School of Engineering. Just mail the coupon.
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FREE CAREER
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AVIONICS

RESEARCH

DEVELOPMENT
ELECTRICAL
POWER
ROCKETRY

14
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RADAR

AUTOMATION

MILWAUKEE SCHOOL

OF ENGINEERING
Dept.

PE

1260 1025 N. Milwaukee St.

Milwaukee, Wisconsin

send FREE Career Booklet. I'm interested in
Television
Electronics
Electrical Power
Mechanical Engineering
Computers
Radio
Electrical Engineering
Industrial Electronics

Please

PLEASE PRINT

Name

Age..
.. ...............................

pity.................. .................._............ ................ Zone ........... .State .........................

I'm eligible for veterans education benefits
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TV PICTURE TUBES
AT LOWEST PRICES

14RP4- $16.95 14W/ZP4- $16.95 17B1P4- $19.95
1762P4- $19.95 21 CEP4- $22.95 21 DEP4- $22.95
24AHP4- $26.95
10BP4 $ 7.95 16WP4 $12.00 17TP4 $17.00 21EP4 $13.50
12LP4
8.50 16PT4
9.95 19AP4
16.00 21FP4
14.50
14B /CP4 9.95 17AVP4 12.50 20CP4
13.50 21WP4 14.00
160P4 12.00 17BP4
9.95.20HP4 14.50 21YP4 14.50
16EP4
12.75 17CP4
17.00 21AP4 22.10 21ZP4 13.50
16GP4
14.50 17GP4 17.60 21ALP4 15.75 24CP4 23.50
16KP4
9.95 17HP4
12.50 21AMP4 15.75 24DP4 24.50
10.95 17LP4
16LP4
11.50 21ATP4 15.75 27EP4 39.95
16RP4
9.95 17QP4
9.95 21AUP4 15.75 27RP4 39.95
NEW

TUBES

ALL ALUMINIZED: 24AEP4- $26.95

1

YEAR WARRANTY

Aluminized tubes $3.00 for 21 "; $3.00 for 24" and 27" additional. Prices include the return of an acceptable similar tube
under vacuum. 'These tubes are manufactured from reprocessed
used glass bulbs. All materials including the electron gun are

brand new.
ALL PRICES FOB CHICAGO, ILLINOIS. Deposit required,
when old tube is not r
n d, refundable at time , f return.
deposit requiredr on CD shipments. Old tubes must
be 'rreturned prepaid.
Tubes shipped Rail Express. We
ship to the Continental C. q. and Canada, only.
WRITE FOR COMPLETE LIST

-PICTURE TUBE OUTLET
2922 MILWAUKEE AVE.,

-

CHICAGO IS, ILLINOIS
Illlelems 2-204S
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$1 ELECTRONIC SALE
Buy one at the low price listed and get the second
for only $1.00 more. Price includes postage and

insurance.

All merchandise is new, tested, guaranteed, and meets
FCC specifications where required. Tubes, transistors, and
crystals are included. Power supplies and cabinets are not.
TRANSMITTER, Code #253275, 5 watt, 27 me. crystal
controlled citizens band. $14.99 ea. 2 for $15.99.
TRANSMITTER, Code #253505, 5 watt, 50 to 54 me.,
crystal controlled, amateur band. $14.99 ea. 2 for
$ 15.99,
TRANSMITTER, Code #925327, 100 milliwatt, 27 mc.,
crystal controlled, citizens band, completely transistorized.
Shirt pocket sire. $18.99 ea. 2 for $19.99.
OSCILLATOR, Code #92:1027, 100 milliwatt, 27 me.
Similar to above transmitter but contains crystal oscillator.stage only. $12.99 ea. 2 for $13.99.
CONVERTER, Code #260270, adapts any broadcast radio
to 27 me. citizens band. Tunes all 22 channels. $14.99
ea. 2

for $15.99.

CONVERTER, Code #920027, similar to above except
uses 3 high frequency transistors. Operates on 6 or 12

volts. $24.99 ea. 2 for $25.99.
for superhet radin
receivers. A superior circuit using 2 dual tubes which
provides the most effective noise clipping and adjustable
squelch without audio distortion or loss of gain. $14.99
NOISE SILENCER, Code # 113300,

en.

2

for $15.99.

RECEIVER, Code #715271, frequency range 27 to 29
me. citizens band and 10 meter amateur hand. Sensitivity
better than 4 microvolts. Battery operated. $9.99 ea.
2

for $10.99.

RECEIVER, Code #971527, 27 mc. citizens band. Pocket
size, completely transistorized. Operates on 4 pen -light
cells, $16.99 ea. 2 for $17.99.

.

Limited Quantity -no catalogs or literature available. All merchandise on display at our retail store
at 196 -23 Jamaica Ave., Hollis 23, N. Y.
Mail your order direct to our factory below.

VANGUARD ELECTRONIC LABS, Dept.

E

-12

190 -48 99 Ave., Hollis 23, N. Y.
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The Receiver
(Continued from page 49)
Turn S2 to Ext. Remove the jumper
between terminals 4 and 5. Connect a 1meg. resistor and your test leads between
terminals 1 and 4. The leads are then connected across the source of the signal you
want to check, with the lead from 4 serving
as the hot lead. The amount of eye closure
indicates the relative signal level.
Code Practice Oscillator. Connect
your audio probe to one terminal of a key
(the ground lead is not used), and plug the
other end into J1 (see Fig. 3). Connect a
clip lead between the key's other terminal
and terminal 5. Close the key and adjust
the volume control. If there is no tone
from the loudspeaker, reverse T3's secondary connections.
Audio Signal Source. For a steadytone test signal, connect your audio probe
between J1 and terminal 5. Connect a 10ohm, 2 -watt potentiometer between terminals 1 and 5 to serve as T3's load. Take the
test signal from the pot's center pin and
terminal 1 (Fig. 3).
If you prefer a voice or music test signal,
simply remove the audio probe and tune in
a station carrying suitable program material.
Test Loudspeaker. Often, a separate
loudspeaker is needed for testing an audio
amplifier. Your receiver's loudspeaker
makes an excellent test unit; the connections are shown in Fig. 3. A resistive load
(the 10 -ohm pot) is connected between
terminals 1 and 5, the jumper between terminals 5 and 6 is removed, and terminals
1 and 6 are used as connection points for
the test speaker.
Audio Signal Tracer. To follow signal
paths in audio gear, just plug the audio
probe into J1. Make sure that terminals q,
5, and 6 are connected together. Move S2
to the Ext. position. The signal can be
heard through the receiver's speaker while
its relative strength will be indicated by
eye closure.
R.F. Signal Tracer. To use the receiver
as an untuned r.f. signal tracer, simply plug
the detector probe into J1. See Fig. 1.
To use it as a tuned (455 -kc.) r.f. signal
tracer, place S2 in the a.v.c. position. Close
the tuning capacitor and kill the local
oscillator by shorting point A to ground.
Connect the low- capacitance probe to the
converter's signal grid (grid 3). Connect
Always say you saw it
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the chassis of the test receiver to the chassis of the device being tested.
Signal Generator. To use the receiver
as a source of modulated r.f. signals at its
intermediate frequency, connect your low capacitance probe to the output terminal
of T2 (point B) Connect both chassis together and tune in a local station.
If you want an unmodulated r.f. signal,
attach your r.f. probe to point A of the
converter. The signal frequency will be
approximately your receiver's dial reading
plus the set's intermediate frequency.
Auxiliary Power Supply. The receiver
can supply heater and B voltages for experimental circuits. The heater voltage is
taken from terminals 1 and 2, the B voltages
from terminals 1 and 3.
If you need a lower B voltage than that

VIONICS
SPACE AGE ELECTRONICS

.

1
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I
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An Avionics Career Means

QG1
SEGvR`1 ßE

M

Two famous names PHILCO and
SPARTAN bring you the finest training on ultra- modern equipment.
Completion of this course qualifies you
for a First Class FCC radio operator's
License with Radar Endorsement.
These are not ordinary radio or television courses. They are training in
the higher skilled arts of modulars,
solid state devices, transistors, and
radar.
Jobs are waiting for qualified men and
women. Spartan offers Lifetime placement service.

Fig. 4. Adding a resistor and
capacitor in series with the
B+ lead permits voltage adOND.

HTR.

Bi-

justment (as well

as

filtering).

supplied, use a 20 -watt adjustable wire wound resistor and electrolytic capacitor
as shown in Fig. 4. Turn off the set and
bleed Cl before making any adjustments.
Tube Tester. Vacuum tubes like those
used in your receiver or with similar characteristics (and identical pin connections)
can be checked roughly simply by substituting them for the proper tubes in your
set. Tubes with different base connections
can be tested in the same manner if you
make up a suitable adapter. Mount a tube
socket and a tube base at opposite ends of
a piece of fiber tubing; a tube manual will
tell you how to interconnect the two.
Capacitor Checker. Electrolytic capacitors with a working voltage equal to
or higher than the B voltage of your receiver may be given a quick test for both
leakage and capacitance. Charge the capacitor using the circuit in Fig. 4. Now
place the capacitor across a 1000 -volt d.c.
meter which should read near the B+ supply voltage for non -leaky capacitors.
After a couple of seconds, remove the capacitor; wait an additional few seconds,
then short the capacitor's leads together
December, 1960

Spartan School of Aeronautics
Tulsa, Okla.
Municipal Airport

r --

WHICH CAREER INTERESTS YOU '
Avionics
Jet Mechanic
Co -Pilot Engineer
Commercial Pilot
-1 Link Trainer
Instrument Mechanic
Airplane & Power
Plant Mechanic

--
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PE-1260

Director of Admissions
Spartan School of Aeronautics
Tulsa, Okla.
Municipal Airport

Name_
Address
City
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State_____
We would be pleased to receive a letter
from you giving us your ideas and plans
concerning your future.
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Payment Enclosed
Bill Me
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Foreign rates: Pan American Union countries,
add .50 per year; all other foreign countries,
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through a 10 -ohm resistor. The intensity of
the spark obtained is proportional to the
unit's capacitance. If the spark is very lean
or there is no spark at all, the capacitor is
either leaky or has lost most of its capacitance.
Medium -sized paper capacitors (0.002 to
0.1 µf.) can be checked for both opens and
leakage. Remove the jumper between terminals 4 and 5, connect a 1 -meg. resistor
between terminals i and 4, and place S2
in the Ext. position. Now tune in a local
station.
When the unknown capacitor is connected between terminals 4 and 5, the eye
should flutter in time with the program
material. If it does not, the capacitor is
open. When the capacitor is connected between terminals 3 and 4, the eye should
open wide and then resume its normal
opening almost immediately. If the eye
stays open wider than normal, the capacitor is leaky.
Vacuum -Tube Voltmeter. The eye is a
basic VTVM and can be used to estimate
d.c. voltages. The eye's sensitivity (voltage
needed to close it completely) will depend
on the B voltage of your receiver. In genTSI

CITIZEN BAND

"D"

CLASS

TEXAS

RI

9.I M EG

Hwy
3rd
Overtone:
Hermetically
Sealed
0053/4 tolerance -Meet F C C requirements, t /z" Pin spacing-.050 pin diameters. (.093 pins available, add 150.)
ALL
NCIES
IN STOCK!

'
I
(add Sc per drys-

$295

tal

and handling)

following Class "D" Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965, 26.975,

R2

Fig. 5. A simple voltage
divider-four resistors and
a switch -added to eye circuit allows high voltages
to be estimated accurately.

r73
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The

26.985,
27.075,
27.165,

27.005,
27.085,
27.175,

27.015,
27.105,
27.185,

27.025,
27.115,
27.205,

27.035,
27.125,
27.215,

27.055,
27.135,
27.225.

R4

27.065,
27.155,

Matched crystal sets for Globe. Gonset. Citi -Fone and Hailer
Units
. 55.90
per set. Specify equipment make.

(OK

s

RADIO CONTROL CRYSTALS
In HC6 /U HOLDERS-SIX FREQUENCIES

In stock tor immediate delivery (frequencies listed in megacycles; tolerance .11050',.
n" pin spacing. .050 pin diameter.
(.095 pins available, add 15e per crystal.) Specify frequency.

26.995, 27.045, 27.095, 27.145,
27.195, 27.255
(add Sr

per crystal

5295

for postage and handling)
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ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
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d
direct f
.
Send for FREE CRYSTAL CATALOG 0860
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WITH OSCILLATOR CIRCUITS

Now! Engineering samples and small quantities for
prototypes now mcde either at Chicago or at Ft.
Myers plant. 24 hour service!
CHICAGO PHONE GLadstone 3.3555
All orders Shipped Ist Class Mail.

Rush

order to:

TEXAS CRYSTALS
Dept. -120, 1000

P
Crystal Drive, Fort Myers, Fla.
For fastest possible service, Phone WE 8 -2100
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L.1

3

910K

ADDITIONAL PARTS-R1-9.1-megohm, !:'-wott, 5% resistor
R2-910,000-ohm, 1/2-watt, 5% resistor
R3-91,000-ohm, 1/2-watt, 5% resistor
R4-10,000-ohm, 1/2-watt, 5% resistor
53-S.p., 4-pos. rotary switch and knob

'

eral, from three to nine volts will close it.
You can use the eye to measure higher
d.c. voltages without it "overlapping" if
you make up a simple voltage divider, using 1/2-watt, 5% resistors. (See Fig. 5.)
With the switch in its topmost position, the
eye will be at full sensitivity. As the switch
is moved to other positions, the sensitivity
is reduced by a factor of 10 each time. X30
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Short -Wave Monitor Registration
If you haven't yet registered for your Short -Wave Monitor Certificate and call
letters, now is the time to fill out the form below and mail it with ten cents in 'coin
to: Monitor Registration, POPULAR ELECTRONICS, One Park Ave., New York 16, N. Y.
Be sure to include a stamped, self -addressed envelope so we can mail your certificate
at once. If you live outside the United States, send either two International Reply
Coupons or equivalent value postage stamps. Canadians may send ten cents in coin.
(Please Print)
Name

Address

Receiver

City

State

Make

Model

Make

Model

Number of QSL
Cards Received

Principal SW
Bands Monitored
Type of Antenna Used

Signature

Date

"More than Citizens' Radio
a

".

complete, fully engineered "industrial type" transceiver!

Anyone can operate -license
issued by the FCC on request

134g5

from

Complete 23 channel Citizens' Band coverage- choose
of any 5 channels by the
flip of a switch.
Maximum legal power -excellent range -meets all FCC requirements.
Excellent receiver sensitivity and selectivity -full fidelity voice reproduction.
1

"More than just 2 -way Citizens' Radio equipment" -the Viking "Messenger" will deliver
the finest performance of any equipment available in the field. Designed throughout for 10
watt power level- limited to 5 watts for Citizens' Radio. Easy to install anywhere in your
home, business location, car, truck or boat
offers many unique features found only on
more expensive communications systems. Built -in Squelch, Automatic Volume Control, and
Automatic Noise Limiter. Compact, modern styling -only 5 %' high, 7" wide, and 11 Ya"
deep. Complete with tubes, push -to -talk microphone, and crystals for one channel.
.

Available from authorized Johnson Electronic or Marine Distributors. Installation
and service coast -to -coast at oll General Electric Communications Service Stations.

E. F.
o

J^

-

JOHNSON COMPANY

125 Second Ave. S. W.
Waseca, Minnesota
Please rush me your full color brochure describing the Viking "Messenger" Citizens' Transceiver.

''-,1-I,

NAME
ADDRESS
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Harmonic Distortion Analyzer

QUICKLY CUT HOLES

plastics,
hard rubber...

in metal,

ROUND

SQUARE

KEY

(Continued from page 77)
like waveform G. As you can see, it still
looks a great deal like the pure sine wave
in waveform A, but it has begun to show
slight signs of clipping, or flattening, on
top. This is the distortion we will measure.
Set the Range switch of the distortion
meter to the 200-2000 range. Carefully adjust the Tuning control for a minimum
reading on the meter. Then adjust the
Balance for a minimum also. Reset the
Sensitivity switch one position clockwise
(30 %0) this increases the sensitivity of the
meter and allows you to tune for a sharper
null with the tuning and balance controls.
Go back and forth between tuning and
balance several times in each position (they
interact with each other) until you have
the lowest possible reading. The reading on
the 30% scale is now below 10 %, so we can
switch to a still lower range, the 10% scale.
Once again, adjust Balance and Tuning for
a null. If the null reading is below 3 %, we
can switch to the 3% scale.
Obviously, the procedure here is to
switch to more and more sensitive scales as
long as possible, tuning and balancing carefully each time. When you can get no
further reduction, the resultant reading is
the percentage of distortion. Waveforms
G, H, I, and J tested 2 %, 5 %, 10% and
20 %, respectively.
The first thing to do on completing any
distortion measurement is to turn the
sensitivity switch back to 100 %. This protects the meter from sudden shocks if the
frequency or input level settings are
changed.
Measuring Power Response. Although
many amplifier specifications give distortion measurement readings at only one frequency, it's a good idea to take distortion
measurements over a wide range of frequencies if you really want to know how
an amplifier operates. You might even want
to plot a power response curve.
For such a curve we might select an arbitrary standard distortion level, such as
2 %. This means that we can see just how
much power the amplifier will put out at
each of a number of frequencies before the
distortion reaches 2 %.
Since the reading we took at 1000 cps
exceeded 2 %, turn down the audio generator a little and check distortion again. Incidentally, once you have tuned and bal;

7.

GREENLEE CHASSIS PUNCHES
Make smooth, accurate openings in
1% minutes or less
for sockets,
plugs, controls, meters, panel
lights, etc. Easy to use ...
simply turn with wrench.
Many sizes and models.
o,
Write for literature. GREgNLEE

...

GREENLEE TOOL CO., 1915

tom

Columbia Ave., Rockford Illinois

SELL YOUR USED

I

w_J

EQUIPMENT Through
POPULAR ELECTRONICS'

Classified Columns!
The 320,000 purchasers of POPULAR ELec
TRONICS

are always interested in good used

equipment or components.
something to sell,

let

PE

So,

if you have

readers know

about it through our classified columns. It
costs very little: just 504 a word, including
name and address.
10

For

further
information
write:
110

Minimum message:

words.

Martin Lincol
POPULAR ELECTRONICS
One Park Avenue
New York 16, N. Y.
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anced the distortion meter carefully, you
won't have to readjust these settings.
Simply lower the amplifier input, switch
Range to "set level," and adjust Leuel to
full scale. Switch Range back to the proper
scale and read distortion on the meter.
When you have reached 2% distortion
by this method, check the output power.
Our VTVM in this case reads 10.8 volts,
which, by using the formula P = E2 /R, we
see to be 14.6 watts. Now, similar readings
are taken at various frequencies down to
about 30 cps, and all the way up to about
20,000 cps.

Incidentally, we used a separate meter
to measure output power during the distortion measurements just described. Although this is convenient, it is not necessary. The VTVM built into the distortion
meter can be switched across the load and
used to measure power. Other distortion
meters may have still other features. The
Barker & Williamson Model 400, for example, is set up for making hum and noise

REE!
Olson Radio Catalogs
FOR ONE FULL YEAR

*
*

Different Issues
All Bargain Packed

8

One Year Subscription to
OLSON RADIO'S Fantasticc Bargain
Packed Catalog- Unheard of LOW,
LOW WHOLESALE PRICES on Brand
Name Speakers, Changers, Tubes, Tools, Hi -Fi's, Stereo
Amps, Tuners and other Bargains.
FREE

ANOTHER

OLSON

New!

Oison

TUBE TESTER
n

level tests.

Other Distortion Tests. In the example above, we measured the harmonic
distortion of a complete amplifier. But
designers and experimenters find the distortion meter useful for checking the distortion of single stages or circuits as well,
pinpointing possible sources of distortion
within the instrument. With the help of a
good microphone of known characteristics,
we can even check the distortion of a loudspeaker.
Incidentally, it's always a good idea to
check the audio signal generator for distortion before beginning any measurement.
Simply connect the output of the audio
generator directly into the distortion meter
and make the measurements as usual. If
everything is in working order, you will
generally find that the distortion of the
oscillator is a fraction of 1% -for all practical purposes a negligible quantity. If, by
any chance, a significant percentage of distortion shows up, the audio generator or
the distortion meter -or possibly both
should be checked before any further testing is done.
Another kind of distortion, possibly not
as well known or as widely understood as
harmonic distortion, but capable of producing sounds just as unpleasant, is inter modulation distortion. We'll have a look at
this phenomenon and the instrument designed to measure it next month.
30
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BARGAIN!

Made in U.S.A.
KIT FORM

9483
No. KB -92
FACTORY WIRED
No.

TE -148

$18.83

Olson brings you the
smallest, lowest priced
domestic tube tester on the market. Only 61/4" W x 2'/2" D x
51/4" H. Not just o filament checker, but a real tube tester that
checks each section of multi -purpose tubes for quality of emission and inter- element shads. Tests for opens and intermittents
also. Checks all miniature 7 and 9 pin tubes plus 8 pin octals
and 8 pin loctals. Quality of emission is indicated on easy to
read 2" meter with 2 color dial. 10 switches select each element individually. Neon lamp indicates shorts. This tube tester
will also test ballast tubes and voltage regulator tubes. Operates
on 117 volts AC. With instructions and tube charts.
Picture Tube Test Adaptor.

No. TE149

__.

_.. Ea. $3.83

Fill in coupon below for your FREE one year subscription to
Olson's Bargain Packed Catalog. To order Tube Tester, simply
check wired or kit model ( also Adaptor if desired ) and send

remittance along with coupon. (Include enough for postage or
parcel post shipment. Send $2.00 deposit for C.O.D. orders.)

El

OLSON CATALOGS FOR ONE YEAR
$14.83
$18.83
Tube Tester Wired No. TE -148
Picture Tube Test Adaptor
$ 3.83
No. TE -149
FREE

Tube Tester Kit No. KB -92
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Forge St., Akron 8, Ohio

Across the Ham Bands

STUDY

COLLEGE -LEVEL
ELECTRONICS

(Continued from page 85)

;WORK

ASSOCIATE DEGREE
2 -YR. RESIDENCE

STUDY for CAREER
in Industrial Field
MISSILES

-f PLAY
IN

BEAUTIFUL

COLORADO

COMPUTERS
RADAR
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AUTOMATION

DORMITORIES

MICROWAVE
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HOME STUDY

COLORADO TECHNICAL INSTITUTE
P.

O. BOX 7757

DENVER 15, COLO.

PURCHASING A
HI -FI SYSTEM?
TIME PAYMENTS AVAILABLE
Up to 2 Years to Pay!

Send Us

Your List of
Components
For A Package
Quotation
WE WON'T BE

UNDERSOLD
All merchandise is brand new
factory fresh and guaranteed.
Free 1H -Fi Catalog
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RADIO
CORPORATION
64-PE
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Corflandt St.,

Jim Lansing*
Altec Lansing

Electrovoice
Jensen

Hartley

University
Viking
Acoustic Research
Janszen

Wharfedale

USL Citizen Band

Gonset Hallicrafter
Texas Crystals
Concertone
Bell

G.E.

Weathers
Harman -Kordon
Eico
Pilot Fisher
Acrosound
Roberts
Bogen

Dynakit

Leak

H. H. Scott

Thorens*
Sherwood*
Dual Changer
Ampex DeWald
Sony
Challenger
Wollensak
Pentron
Garrard Quad*
Miracord
Pickering
Glaser -Steers

Components
Rek -O -Kut
Tandberg*
Audio Tape
Noreico Magnecord*

Fairchild
Gray
Artizan Cabinets
Rockford Cabinets
' Fu

N. Y. 7

it Traded
CO 7 -2137

quency 25 to 100 kc. or more. Individual
crystals differ quite a bit in how much their
frequencies can be shifted. However, the
average 3.5 -mc. crystal can be shifted at
least a kilocycle, and higher- frequency
crystals can be shifted correspondingly
greater amounts.
Construction. The oscillator is housed
in a 6" x 5" x 4" aluminum box (Bud AU1029 or equivalent). Mount all of the components on one of the 6" x 5" removable
sides, as shown in the photograph. Ground
pins 2, 3, and 7 of the tube socket and one
terminal of output plug P1 to a solder lug
under one of the tube socket mounting
screws. Connect pin 1 of the tube socket to
the stator of capacitor Cia (next to the
front panel) and to one terminal of the
crystal socket. Connect pin 6 of the socket
to the stator of Cib.
Coil Li is made up of 44 turns of No. 22
wire, wound 1" in diameter and spaced 1%"
long; you can use a portion of a B &W 3016
"Miniductor" if you wish. Tap the coil at
12, 20, 28, 36 turns from one end, using 2"
lengths of bare wire. The end of the coil
near the 12-turn tap should be connected to
the arm of Si. Solder the coil taps to successive switch contacts; the end of the coil
connects to the last contact. Connect one
terminal of the crystal socket to the top
end of Li; the other crystal terminal connects to the stator of Cib.
The three resistors used are 47,000 -ohm,
1/2-watt composition units. Connect R2
from tube socket pin 1 to ground, and
connect R3 from pin 6 to the B+ tie point.
Choke L2 should be connected from socket
pin 5 to the same tie point. And the 220 -µµf.
ceramic capacitor (CB) should be connected
between pin 5 of the tube socket and the
ungrounded pin of output plug Pi. (A
short length of 300 -ohm TV ribbon should
be terminated in a plug which matches
FRENCH AMATEUR & SWL CLUB
Club Des Jeunes Operateurs (Young
Operators' Club) is the only French amateur
and SWL club in the world. Membership is
open to anyone, and new members are welcome- especially hams and SWL's of French
descent who operate in the Montreal area.
The club has free code and theory classes and
y early field trips. If interested, write directly
to M. St. Hilaire, VE2PEI L, 7199 De Gaspe
Ave., Montreal, Quebec, Canada.
The

=
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the VFO input socket of your transmitter.)
When the wiring has been completed,
feed 6.3 volts at 0.3 amp. to tube socket pin
4, and 250 to 300 volts, d.c., at approximately 10 ma., to the B+ tie point (both power
points are bypassed to ground with .005 -µf.
ceramic capacitors C3 and C4), and connect
the B- return and the remaining 6.3 -volt
lead to chassis ground.
Operation. With Li shorted out and CI
near minimum capacitance, the crystal
used will oscillate close to its marked frequency. With some crystals, the position
of Si has little effect on the oscillating frequency. With others, it has a relatively
large effect. In any event, increasing the
capacitance of Cl lowers the frequency. Always check the frequency of oscillation before putting a signal on the air.
News and Views
Brian Kincaid, KNIPIF, 12 Prospect St.,
Winchester, Mass., uses a Heathkit DX -40
transmitter and a Eallicrafters S -86 receiver.
40 -meter dipole and
He has two anten :as
an 80 -meter dipole. In three weeks on the air,
Brian has worked 10 states, including California on 15 meters. However, his favorite
activity is rag-chewing with the locals on 80
meters; he wants to bring up his code speed so

-a

...

Ken Gilbert,
lie can get his General ticket
WA6GCB, 704 Kingsford St., Monterey Park,
Calif., worked 47 states and 25 countries in all
continents as a Novice, transmitting with a
Johnson Adventurer and receiving with a
Heathkit AR -3. His three- element home -built
beam had something to do with this record.
Ken now has a Hallicrafters SX -101A receiver
and has added two states and three countries
to his total. He is a member of the Rag
Thomas Zajkowski, WA2Chewers Club
KGA, 321;:; Cornell St., Amsterdam, N. Y.,
.

made 400 contacts in 25 states in three months
as a Novice using a Globe Chief 90A transmitter. Then he got his General ticket, an
EICO 720 transmitter and a Heathkit VFO.
He now has over 1000 contacts in 40 states.
Tom receives through a Hallicrafters SX-99
with an added Q- multiplier. A 20 -wpm code
certificate hangs on the shack wall. All of
Tom's operating has been cn 40 -meter c.w.,
but an EICO modulator is in the works, and
he has his eye on 20 -meter phone DX, too.
Don Gwynne, Jr., K5EVI, 1204 NW 47 St.,
Oklahoma City, Okla., already has his Novice
and Technician licenses and will soon have his
General. He runs 40 watts on 40 meters to a
converted BC -459 transmitter feeding a dipole
antenna. In three weeks on the air, he has
worked 16 states. Don offers to help prospective hams get their tickets and would like
to be nominated for the Rag Chewers Club ...
Marcia Guest, WV6MAZ, 701 Ash St., Vandenberg AFB. Calif.. has worked 32 states -27
(Continued on page 116)

OVER 1300 HI -FI COMPONENTS
at your fingertips in the
1961

& HI-FI DIRECTORY

STEREO

The world's most comprehensive hi -fi reference gives you facts, data, prices, illustrations, performance analysis on virtually every piece of hi -fi equipment manufactured. Entire sections on :

/

/

/ RECORD PLAYERS TAPE RECORDERS / CARTRIDGES TONE
AMPLIFIERS / PREAMPS / LOUDSPEAKER
ARMS / TURNTABLES
ENCLOSURES AND CABINETS
SYSTEMS / RECORD CHANGERS
TUNERS

On sale at your newsstand or electronics

parts store now,
or order by coupon today.

ONLY
$1100

/

/

Ziff -Davis Publishing Company
Department 2008
434

Wabash Avenue, Chicago 5, Illinois
Please send me a copy of the 1961 STEREO AND HI -FI

enclose $1.00, the cost of the DIRECTORY,
plus 10C to cover mailing and handling charges. (Canada and foreign, $1.25 plus 10C postage.)
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I

NAME
ADDRESS
CITY

December, 1960

S.

-

-

--

_

-

-

-

--

-

-

ZONE

- -STATE
113

100111t.t....a.eefaiVKtf-Watft 414ftle.a.,"11

see the exciting 1961

'N`

knight-kits
A

rir

;.

".!'_''_

PRODUCT OF ALLIED RADIO

in this value-packed

70 -Watt
Super-Power
Stereo!

AWED catalog

2

STIlEO AMPLIFIER
Super- poirer to dr ve ani of today s speakers; only
the ultimate m cortrol flexibility and tuns- $5
lions 83 VU 934
$119.95 down
DELUXE le-WATT

everything in

ectronics

444 pages

see many more great HI -FI KITS
Stereo Preamp
18-Watt Amplifier
60 -Watt Stereo Amplifier
12-Watt Amplifier
Stereo Control
FM Tuner
25 -Watt Amplifier
Speaker Systems

198.'

most complete

,-....:.*ó

send for it!
use coupon
on next page

knight-kits-Best by
`7

Design
ALLBAND SUPERHET RECEIVER
Covers 540 kc t) 36 .nc, plus 6 meters; gen-

FUN TO BUILD Building it yourself is
always satisfying fun -it's fun at its best
when you build Knight- Kits -they're so
beautifully engineered, so much easier,
more pleasurable to work with...

eral coverage tuning and calibrated Amateur
tandspread tuning. eaYU 935.. .... $67.50

YOU OWN THE BEST You'll be glad you
built a Knight -Kit, because you'll own and
enjoy with pride a true custom -built product,
professionally engineered and styled
designed for superior performance...

BEST VTVM VALUE

High sensitivi!y general
purpose VTVM; 11 meg
-

-

EASIEST TO BUY

95

down

see many other HOBBYIST KITS
"Space Spanner "' Receiver Transistor Radios
"Ocean Hopper" Radio
Intercom Systems
Radio-Intercom
Electronic Lab Kits
Clocv -Radio
Photoelectronic System

YOU SAVE You save substantially because
you buy direct from Allied at our moneysaving big -volume -production prices -and
because you do the easy building yourself...

\^r

only

input resistance; balanced- bridge circuit 4 %t'
meter. 83 Y 125
$25.75

onlys2 down

only

on orders up to $50; $5 clown up to $200;
$10 down over $200 -up to twenty -four

92

down

months to pay...

exclusive knight -kit
MONEY BACK GUARANTEE
Every Knight -Kit is unconditionally guaranteed to meet
our published specifications
for performance or your purchase price is refunded in full.

Buy Any Knight -Kil!
...Build and Use It!
Il Must Perform
Exactly as Claimed!

From original concept
to final design, each
Knight-Kit is produced
by and comes d rectly
to you from ALLIED

Your Satisfaction is Guaranteed
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knight -kits

best in build -your -own electronic equipment

STEREO TAPE RECORD /PLAY PREAMP

Professional quality; permits
tape monitoring, sound -on- or.'y
sound and echo effect; use $5
with any tape transport down
83 YX 929 (less case) $79.95

DELUXE 40 -WATT STEREO AMPLIFIER

$5
down

Full frequency cente,, channel
Finest an- pld,er evocable anywhere in this once range.
.. $76.95
83 YU 774
.

or Full tv

.....

DELUXE FM -AM STEREO HI -FI TUNER

Dynamic Sideband Regulation,

variable AFC, "Magic Eye"

watt.

Stereo.

SUPER -VALUE
STEREO HI -FI AMPLIFIER

1

Stereo Hi -Fi Amplifier, with
special clutch -type dual -concentric
level control; biggest bargain in
$39.95
Stereo hi -fi. 83 YX 927
20 -Watt

only
R.

slide- tuning, multiplex add -in.
down
$87.50
83 YU 731

FM-AM HI -FI TUNER BUY

01111011061
SUPERHET CITIZENS BAND TRANSCEIVER

Dual- conversion receiver for
highest sensitivity and selectivity; 2- channel crystal -controlled
5 -watt transmitter.
83 YX 712 -2

FM -AM Hi -Fi
Tuner; with AFC and tuned RF
stage on FM; includes multi-

$3E.95 For

only
only

$5

$2

down

down

$79.95

L

Lowest- priced corn pfete Citi¢ens Band
Transceiver Tunable

22-channelsuper83 Y 713-2

Money- saving 32 -Watt Stereo
Hi -Fi Amplifier; high power at
low cost; full frequency center
$59.95
channel. 83 YU 933

$39.95

.$25.95

"600" TUBE CHECKER
Checks over 700 types;

illuminated roll- chart;
obsolescence-proof design. 83 YX

143

$32.95

RF SIGNAL GENERATOR

Output to

tun 400 -cycle

112 me on

damentals:
modulation.
.

$19.75
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Write today for the world's biggest elec-

electronics

Knight -Kits are
available in Canada
Pioneer in electronic
kit development

$5
down

1961 ALLIED CATALOG

INSTRUMENT
K ITS
5" Oscilloscopes
AC VTVM
Tube Checkers
Signal Tracer
Audio Generator
Sweep Generator
Battery Eliminator
Capacity Checker
Transistor Checker
R/C Tester,
plus many others

only

SEND FOR THE 444 -PAGE

full selection of

83 Y 145

32 -WATT STEREO AMPLIFIER VALUE

regeneratine receiver;
5 -watt transmitter.

wave and Broadcast;
band -switching, 540 KC
to 80 MC. With cabinet.
83 YX 258

$49.95

BAND TRANSCEIVER

RECEIVER

For thrilling world -wide
reception; exciting Short-

/

plex jack. 83 YX 928

This Ci'izen's Band
Tra isceiver

TOP VALUE CITIZENS

SENSATIONAL 4 -BAND

"SPANMASTER

Outstanding

tronics catalog, featuring the complete
KNIGHT-KIT line. Seethe big news in quality electronic kits-save on everything in
Electronics. Send for your FREE copy.

ALLIED RADIO, Dept. 163 -M
100 N. Western Ave., Chicago 80, III.
Send FREE
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MOBILE -FIXED CONVERTER
POLICE

FIRE

CITIZENS' BAND
For Use with

12 V.

:31:íA

is a practical converter for emergency use.
Easily installed. Tuning
range approximately 12 MC in the 26 -50
MC band
911.7 in
the 108 -174 MC
band. Designed for mobile or home use.
$ 3,95
Available crystal controlled up to 54 Ml'.

-all

1

$19.95
crystal controlled up to
$22.95

_316A VARIABLE CONVERTER. Front
panel tuning permits rapid change betcveeu
ranee_

separated signals over 111 SIC
in 2(1 -54 or 1115 -174 MC bands.
$ 19.95

:::11A CITIZENS (SAND TUNEABLE
(INt EItTER. This universal converter
w rs the entire citizens Bawd and is
iened for use sciili home, ear or
nnutiextious
.1C -111' nr t;utdrcl
models. AI -o available: 21111 tun RI' Aircraft, 2-3 SIC Marine, 4.5 911' -c A l', or

,'is-

2 -17-1

Full

$24.95

)1C.

line of converters and receivers for every application.
ORDER TODAY or WRITE for LITERATURE

KUHN ELECTRONICS
20

116

GLENWOOD

CINCINNATI

Jim Demler, K9OXW, 5041 N. St. Louis Ave.,

Chicago 25, Ill., worked 42 states and Canada
as a Novice with his Heathkit AT -1 transmitter, feeding a 120' wire, and a Hallicrafters
S -38C receiver. Jim now has a 720 transmitter,
a '730 modulator, a Knight R -100 receiver, and
a two - element Thunderbird tri -band beam.
He needs Wyoming and Nevada for his WAS.
Although Jim has phone equipment, he prefers 10 and 15 -meter c.w. He offers to help
prospective hams get their licenses . . Art
Roberts, KNOZQR, 2895 Isabell, Golden, Colo.,
spent the first three months after he received
his Novice license getting his equipment in
order. He gathered together a DX -40 transmitter and an AR -3 receiver, he put up a
home -brew vertical antenna, and he constructed the transmit /receive switch described
in our August column. Then, in a single week
on the air, he worked 21 states, all on 7191 kc.
Art's best DX is Alaska, and his big question
is "Where are all the VE's ?" ... If you need a
Wyoming contact for WAS, Dave Robertson,
KN7LHZ, 1101 East 18th St., Casper, Wyoming,
will sked you. Forty meters is his favorite
band. He uses a home -brew transmitter at '70
watts, an AR -3 receiver, and a dipole antenna.
Dave also built the "Economy T/R Switch" in
the August Across the Ham Bands-he says
it works fine
Bill, K7KST, 831 Shoremount Ave., Seattle,
Wash., worked 30 states, including Alaska and
Hawaii, in all U.S.A. call areas in his five month Novice career. Now that he has his
General, he is becoming interested in 6-meter
operation! . . Dick McGlinn, KNOZSG, 929
Garfield St., Emporia, Kans., is president of
his high school radio club. He operates on 40
meters with a Heathkit DX -35 most of the
time, but he also works 80 and 15 once in a
while. His DX record is 23 states. Dick is
another member of the Rag Chewers Club.
Work him if you want to be nominated for it
Bob Jones, W6EDG, now stationed in the
Philippines, cannot transmit, since he lacks a
Philippine call. He does a lot of listening,
however, and has recently heard the following
stations on the 21 -mc. Novice band: WV2JBP,
WV2NAX, KN4ORD, KN4ZHI, KN4WRC,
W4QDF, KN5ZTQ, KN5EEB, K5QFH, KN5CKD, WV6KJJ, WV6LHL, WG6AJI, KN7KVV,
KN7KYR, KN7MGQ, KN7NHI /7, K7BBG,
KN9YUE, KN9OQZ, K9HPY, KN9WIE, KN9ZJK, K9KUN, KN9ZKA, KN9UCQ, KN9WEZ,
KN9YSH, KNQOQZ, and KNOBPO.
Let's have your reports, pictures, etc. Send
them to: Herb S. Brier, W9EGQ, c/o
POPULAR ELECTRONICS, One Park Ave., New
York 16, N. Y. Merry Christmas, 73,
Herb, W9EGQ
.

!

Transistor Type

Car Radios
2G -50 MC

::11r-cnmphile cviih crystal and
iuhes. Requires no hi_ ii voltage su piply. Operates on 12 V. DC. Self in'stalled in seconds.
$24.95
Olhcr models for 108-162 MC available.

.Also available_
165 MC.

confirmed-including many contacts with
Hawaii and Alaska in her 21/2 -month Novice
career. All contacts have been on 40 meters
with a Globe Scout Deluxe feeding an inverted "V" antenna, which Marcia calls her
"droopy dipole." She receives on a Hammarlund HQ -170. Marcia has a new Globe
Champion on order to match her new General
license. With it and the Mosley tri -band
beam which her OM, WA6MFZ, already uses,
she expects to get in some 20 -meter phone and
20 -meter c.w. operation.

17,
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Short -Wave Report

THE SECRET OF A GOOD BU Y

(Continued from page 80)
The following is a resume of current station
reports. All times shown are Eastern Standard and the 24 -hour system is used. At time
of compilation reports are as accurate as possible; however, stations may change schedule
and/or frequency with little or no advance
notice. Please send all reports to P. O. Box
254, Haddonfield, N. J., in time to reach your
Short -Wave Editor by the eighth of each
month. (If you haven't yet sent for your
Short -Wave Monitor Certificate and call letters, you'll find the registration form on page
109.)

KNOWING

EXACTLY
WHAT YOU'RE LOOKING FOR!
And when it comes to photo equip ment,
there's one sure source for the facts, an d figures that will help you make a decision E efore
you buy!

Albania- Tirana apparently has moved to
kc. and carries French news at 1700 -1710,

'7152

THE NEW

then music and talks to 1729 s /off, with closing ID in English. Tentatively noted is the
Arabic Service at 2230. (WPE1BM)
The 9700 -kc. outlet was tuned at 1930 -2000

in Albanian. (RK)
Antigua-R. Antigua, 3255 kc., was noted
from 1814 to 1849 s /off with pop music and
Eng. anmts but severe QRM from aircraft.
(WPEIBD)
Canada -There are conflicting reports on
the Northern Service from R. Canada. Two
reports show that the xmsn at 2300 -2345 on
Sundays on 11,720 and 9585 kc. has been discontinued while other reports show that the
Northern Service has been extended to a full
six -hour segment, running from 2300 to 0500
daily. A letter from R. Canada mentions that
two 50 -kw. xmtrs at Sackville, New Brunswick, will shortly begin regular eight-hour
xmsns; no other details were given, so further
inquiries are being made. (WPE4BVK, VE2PE3W, VE2PE4Y, CBC)
Canary Islands -A new station is La Voz
de la Isla de la Palma (located on the Isla
de la Palma, not at Las Palmas on the island
of Santa Cruz) on '7388 kc. It has been noted
from 1530 to 1800 /close, all- Spanish, with
news at 1600 and 1700. (WPEIBM, WPE1BY,
WPE3NF)
Cape Verde Islands- CR4AC, R. Barlavento,
is readable after 1715 on 3950 kc. with classical music and Portuguese anmts. The signal
is best

after

1745.

(WPE3NF)

Chile-Two stations from this country which
are currently being noted are: CE1190, 11,940
kc., at 2000 -2200; and CE960, R. Presidente
Balrnaceda, Santiago, 9600 kc., at 1900 -2000.
The latter is rated at 10 kw. and reports go to
Nueva York 53, 10° Piso, Santiago. (WPE3HP, WPE6BAB)
Cook Islands-R. Raratonga, ZK1ZA, 4965
kc., is now using a 1500 -watt xmtr on Wednesday only at 2330 -0130. (WPEBHF)
Cuba-COBZ, R. Salas, 9030 kc., Havana, is
back on the air "after major repairs to equipment outside of the city," according to Guillermo W. Salas of COBZ. This station is

noted at 2230 -0000 with various musical programs and many talks. (WPE1AGM, WPE4AE, WPE7AT, KP4PE1G)
A station tentatively identified as CMWB,
Havana, has shown up on 15,180 kc., where it
(Continued on page 120)
December, 1960
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PHOTOGRAPHY
LNTO

Complete listings on over 5,000 pieces of
data, prices, illustrations
photo equipment
and comparisons of:

...

Movie
Accessories
Still Cameras
UnderLenses
&
Projectors
Cameras
Lighting Equipment
water Gear
Darkroom Supplies Stereo Films and
Papers
plus new Comparison Charts
on Tape Recorders, Filters, and Electronic Flash.

-

PHOTOGRAPHY DIRECTORY
AND BUYING GUIDE is now on sale at your
favorite newsstand
order by handy coupon
below today.
The

1961

-or

r

ONLY $1.00

Ziff -Davis Publishing Co., Dept. PE126
434 South Wabash Ave., Chicago 5, III.
Please send me a copy of the 1961 PHOTOGRAPHY D IRECTORY AND BUYING GUIDE. I enclose $1.00, the co st of
the DIRECTORY, plus 104 to cover mailing and har dling
charges. (Canada and Foreign $1.25 plus 1(4 pos tage)

NAMF
ADDRESS
CITY

ZONE-STATE__
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will send you
your choice of the world's
greatest electronics books
for a 7 -DAY FREE EXAMINATION
ELECTRONICS

IT.z1cl.A

Here are some of the world's greatest electronics books...chosen carefully by Ziff -Davis
Electronics nook Service as among the best
in their fields. You'll find top -notch texts and
manuals on theory and instruction... important volumes covering radio and TV servicing,
electricity and appliances... reference books to
help you understand such fields as computers,
citizens band, communications, and electronics experimentation.

Each volume is designed to help you get more
know -how, greater enjoyment from your electronics specialty -and each is yours for 7 days
FREE! Simply write your choices on the coupon
below and mail it today. When your books
arrive, read and enjoy them for seven full days.

If, after that, you don't agree that they are
everything you want, return them and owe
nothing. Here is the perfect way to build the
library every man in electronics must have.

ELECTRICITY
AND APPLIANCES

THEORY
AND INSTRUCTION

Get started in radio, TV, communications, by using these simple

basic guides to electronic princi
pies, functions, and operations!
2500. BASIC
ELECTRONICS,
Grob
An introductory text
the

Save time and labor in radio and
TV maintenance by referring to

professional handbooks!

on

of
elec-

electricity and
tronics for technicians
in radio, television and
industrial electronics.
$9.25

2501. ELEMENTS OF

ELECTRONICS, Hikey and Villines
This basic electronics text offers an

excellent course for training radio
and electronics technicians and for
students in television, radar and
sonar. $6.95

THE TELEVISION AND RADIO
SERVICING BUSINESS, Marcus
Shows the way to get started as a
TV -Radio repairman, how to earn
while you learn, how to get and
keep customers. $3.50
2415. MANDL'S
TELEVISION
SERVICING, Mandl
This standard text
book in the T.V. serv-

icing field provides
clear descriptions of
the fundamentals of
T.V., and practical instruction on the diagnosis and correction of
typical trouble $7.50

2511.
UNDERSTANDING
RADIO, 3rd Ed.,
Watson, Welch
and Ebv
For those with little
or no technical knowl-

2408. ESSENTIALS OF

edge who wish to know
the fundamentals of
radio theory and servicing. $8.25

Provides necessary background of
principles for understanding T.V.,
FM and radio circuits. $8.25

2522. ELEMENTS OF RADIO,
Hellman
A thorough grounding in all basic
principles of radio and radio communication, with a review of elec-

2404. FM RADIO
SERVICING
HANDBOOK, King
A practical guide to

tricity and magnetism. Includes
118

2651. MAJOR
APPLIANCE
SERVICING,

2407. HOW TO GET AHEAD IN

fundamentals

chapter on transistors. $5.50

Brush up on electrical theory, repair any electrical appliance by
using these simple manuals!

Brockwell

information for a career in
major appliance servicing. Explains methods of repairing appliances, organizing and
managing a service
business. $5.95
Gives essential

2650. HANDYMAN'S ELECTRICAL
REPAIRS HANDBOOK, Hertzberg
Step -by -step photos and instructions show you how to repair and
maintain home power systems, appliances, air conditioners, motors,
etc. Also: how to make simple, useful appliance testers. $2.50

g,rr

ELECTRICITY FOR RADIO AND
TELEVISION, 2nd Ed.,
Slurzberg and Osterheld

FM

V.H.F.

receivers,

their design, construction, alignment and
repair. $5.00

^'-

2660. BEGINNING
ELECTRICITY,
Eaton
Principles,
construction and operation of
basic electrical devices and appliances.
A thorough foundation
in

electricity plus

sential

details

eson

mechanisms. $6.00

2652. HOW TO REPAIR HOME
APPLIANCES, Campbell
For the do- it- yourselfer, a handy,
easy -to -read reference book with
chapters on all kinds and types of
appliances. Concise, thorough instructions with many useful illustrations. $2.50
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Communications

Construction

Special Topics

and

and

Experimentation

Broadcasting

Wonderful "how -to" books to help
you build and enjoy practical electronic devices simply and easily.

Here are hooks which simplify
and
basic and advanced theory
open new horizons to you in the

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay
With a few dollars
worth of basic tools
and this book to guide
you, you can explore
electronics experimentation more completely
than ever before. 10
big sections. $4.95

4

2002. ELECTRONIC KITS
DIRECTORY, Ziff-Davis Publishing
Company
New 1960 edition lists over 750
kits, latest models, prices and features for hi -fi, ham radio, SWL,
shop improvement, Citizen's Band,
fun and education. $1.00
2351. RADIO PROJECTS, Marcus
10 easy -to- construct radios described in this book cover the field
thoroughly and completely, progressing in difficulty from the simple crystal detector to the superheterodyne receiver. $3.85

2001. 1960 ELECTRONIC
EXPERIMENTER'S HANDBOOK,
Ziff -Davis Publishing Company

40 projects for home and shop, 20
of which are transistorized. Special
section on understanding transistor
circuits. $1.00; 2009. cloth, $1.95

Choose any of these practical
books -to take advantage of the

-

growing opportunities in the exciting field of electronics!

field of communications!

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock
A fact -filled guidebook
to electronic comput-

2901. HAM RADIO, Hertzberg
Tells exactly how to become a
"ham" -how to obtain a ham
"ticket," how to learn code, how to
select receivers and transmitters
everything you need to know is between the covers of this handy
guidebook. $2.50

ers. Explains the working of every major

-

computer system.
Most reading for all
who want a more complete knowledge of this
important field. $4.95

2900. BROADCASTING

2601. TRANSISTORS IN RADIO,

TELEVISION AND RADIO, Kingston,
Cowgill, Levy

TELEVISION AND ELECTRONICS,

Kiver
A descriptive, non -mathematical
text for radio, television, electronics technicians and for those who
want a working knowledge of transistors and circuits. $7.95

introduction to
broadcasting, dealing with performance before the microphone and
camera. $8.65
A simple, practical

2008. CLASS D
CITIZENS RADIO,
Sands

2301. ELECTRONICS &
NUCLEONICS DICTIONARY,
Cooke & Marcus
New! A revised, enlarged edition

First complete book on
Citizens Radio operation. Covers Class D
history, rules, applications, how it works.
Many illustrations.

containing authoritative definitions
of terms used in radio, television,
industrial electronics, nucleonics,

$4.95

sound recording, etc. Bigger and
better than ever! $12.00

2907. RADIO OPERATING
QUESTIONS AND ANSWERS,
Hornung & McKenzie

2600.
TRANSISTORS,

Lillie

Presents specific information on
radio law, operating practices and
theory for those studying to pass
the FCC commercial radio operator

Describes and analyzes
semi -conductors and

transistors and how
they behave. 300
pages, illustrated.

exams of the various license
grades. $6.25

$7.95

ELECTRONICS BOOK SERVICE
One Park Avenue, New York 16, N. Y.
Please send me the book(s)

I have listed below for a FREE 7 -Day Trial
Examination. understand that if I am not completely satisfied, I may
return my selection(s) and l'll owe you nothing. Otherwise, I will send
you payment for the book(s) of my choice, plus postage and handling.
I

NUMBER

TITLE

PRICE

Leading radio and electronics parts
jobbers, hi -fi dealers and salons are

making their stores headquarters for

"TOTAL

books on every electronics subject.

*New York City Residents, please add 3% sales tax.
(If you need more space for other titles, attach a sheet of paper with addl. list.)
SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will
pay shipping charges. Same return privileges and prompt refund guaranteed.
Please send nie FREE CATALOG, when published.
EF524

You can take this list to your favorite

dealer for immediate purchase.
If your local parts jobber or dealer

NAMF

does not carry books, use the coupon

ADDRESS

PLEASE PRINT CLEARLY

for prompt delivery from ELECTRONICS BOOK SERVICE, on a 7 -day free

trial basis.
December, 1960

i

CITY
(7 -day free

payment in

ZONE

trial offer good only in U.S.A.
full. Satisfaction guaranteed or

STATE

and Canada. Foreign customers most enclose
money refunded.)
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BUTOBA MT-5
Not just

battery- powered tape recorder

a

.

.

.

a preci -urn AVest German high Sil lily tape
y 8 ordinary flashlight batteries
dual
licoueney response 50- 13,000 cps. on :3% ips
5" reels, max.
T/s & 3% ips
ia('Ie & dual speed
controls
button
pushncording lime of 4 hours
operates un 110 tu 205V
last fnrnyln'd & rewind
noisy ulher attractive
AC 11 liA' D(' with convoler
features
Write for further details and nearest dealer

Rut

.

reorder powered

I
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l

.

.

.

.

.

.

.
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heard in Spanish from 1630 to 2243 /closing.
(WPE4AE, WPE6EZ, WPE9KM)
Another station has been found on 7162 kc.
with ID of Transmite Radio Liberacion de
Habana. It carries many talks by Prime Minister Castro. This station was monitored from
0250 to 0305. (WPEOAE)
Dominican Republic -R. Caribe has moved
HI2U from 6088 to 6210 kc. and HI3U from
9505 to 9485 kc. A mailbag program in Eng.,
French, and Spanish is given on Monday,
Wednesday, and Friday at 1630 -1730. (WPE1RM, WPE2AXS, WPE2DM, WPE2FY, WPE3NF, WPE3OZ, WPE4AE, WPE4BC, WPE4HJ,
WPE6EZ, WPE6UK, WPE8AIJ, WPE8FV,
WPE9KM, WPE9YD, WPEOAE, SH)
England -The British B/C Corp. operates
to N.A. at 0600 -0615 on 15,310 kc., at 0915 -1315
on 21,675 kc., and at 1100 -1315 on 25,840 lee.
The General Overseas Service to N.A. is aired
at 1615 -1715 on 15,375 kc., at 1615 -1915 on
11,860 kc., at 1715 -2200 on 9510 kc., at 17302200 on 9825 kc., and at 1915 -2200 on 6110 lee.
An interesting note is the fact that the BBC
will replace some of its 1932 xmtrs during the
coming year. (WPE1AAG, WPE1AW, WPE3NB, WPE8MS)
Ethiopia -R. Addis Ababa, 9610 kc. (a move
from 15,345 kc.) , has an international music
program at 1400 -1500. You will have to dig
deep to pull this one through. The ID is given
every quarter hour. (WPEOAE)
Fiji Islands -The Fiji B/C Commission, Suva,
operates currently with 500 watts on 3980 ke.
and 250 watts on 5980 and 6005 lee. There will
be a new 10 -kw. unit on the air in March,
1961, and this will be followed by another 10kw. xmtr scheduled to go into operation in
October. (WPE8MS, WPE6BAB)
Germany -Here is the schedule for Deutsche
Welle, Cologne. First Program: 0145 -0445 on
21,650, 15,275, and 11,795 kc.; 0445 -0745 on 21,705 and 17,815 kc.; 0745 -1045 on 21,700 and
17,875 kc.; 1100 -1400 on 15,405 and 11,795 kc.;
1215 -1515 on 15,275 and 11,945 kc.; 1415 -1715
on 15,405 and 9640 kc.; 1730 -2030 on 11,945 and
9735 ke.; 1900 -2200 and 2200 -0100 on 11,795
and 9640 kc.; and 2045 -2345 on 9735 and 5980
kc. Arabic Service: 0645 -0730 on 21,650, 17,845,
is

...

Introducing the New

.

.

BUTOBA DIV., TURNING CORP. OF AMERICA
New York 38, N. Y.

34 Park Row

SCIENCE
ENGINEERING

Bachelor's degree in 27 or 36 months
Accelerated year -round program. Aero_ ('hante nl. Civil, Elec.,
Mech.. 11, ellurgicai: Math., Chemistry. l'hy.vies. Modest rate.
Earn board. N1w classes start dan., 3l :inch, .lune. .Inly. Sept.
Catalog. 23120 E. Washington Blvd., Fort Wayne 2, Indiana.
i

INDIANA TECHNICAL COLLEGE

15,405 kc.; and 1415 -1500 on 11,905 and
9735 ke. Test Programs: 0300 -0430 on 21,735
and 17,815 kc.; 0500 -0630 on 21,650, 17,845, and
15,405 kc.; 0845 -1015 on 15,405 and 17,815 kc.;
1030 -1200 on 17,815 and 15,275 kc.; 1230 -1400
on 15,285 and 11,905 kc.; 1530 -1700 on 15,310
and 11,795 kc.; 1715 -1845 on 11,795 and 9605
kc.; 1900 -2030 on 9735 and 5980 kc.; and 00000130 on 11,945 and 9735 ke. (WPEIBDB,

b

and

LEARN TO DRAW; READ BLUEPRINTS,
SCHEMATICS, WIRING DIAGRAMS;
and to render any Mechanical, Electronics,
Architectural & Art Drawing or Painting.

SELF STUDY COURSES & Ur.ifthn; Ii.."nt tassent ials available in
above
' ii the
simplified farm. Plan 1: Send S2.fis for any '
for the "SP.,I..ired "individual" chapter. Plan 2: Send tin.Ua
of
cad Main Chapters" of our hook entitled, Encyclopaedia
Study or School Test i. Publisher:
iliac mg & Design" (for flumeDraftsman,
Art Director, Engineer.)
\nlhon''s experience: Chief
Louis D. Prior, Inc., 23 -09 169th Street, Whitestone 57,
York, N.Y.
-

.

LOOK
...

IF YOU'RE
UNHAPPY WITH "HI" HI -FI
OUR
PRICES. WRITE FOR
UNUSUAL AUDIO CATALOG.
NO FURTHER

KEY
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Liberty St., N.

CO.
Y. 6

WPE1BDD, WPEIBM, WPE2ANW, WPE2AXS, WPE2TN, WPE5ANJ, WPE6AA, WPE6ATO, WPE6BKE, WPE8MS, VE7PEIR, BC)
Ghana -Accra is scheduled as follows: 3366
and 4915 kc. at 0030 -0300 and 1130 -1715 (Saturdays to 1800) 4915 and 9640 kc. at 0700 -1130.
(WPE2CRX, WPE6EZ)
Greece-Reports for reception go to: The
Hellenic National Broadcasting Institute,
Technical Services Directorate, 7 P.P. Germanou, Athens, Greece. R. Athens has been
heard on 17,778 kc. at 1230 with Eng. news.
The IS is played on a flute. (WPE8HF,
WPE8MS)
;
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Gua tern ala-TGQB, Quetzaltenango, 11,700
kc., is definitely on the air on Sundays. The

BUILD THE

schedule reads: 0600 -2300 on weekdays; 11002200 on Sundays. News in Spanish is given at
1150, 1245, 1345, and 1450. (WPE4AE, WPE4BC, WPEOAE)
Liberia -ELBC, 3255 kc., Monrovia, is scheduled at 0145 -1845 (to 1745 on Sundays), with
news from London three times daily. There
are newscasts in Bassa, Vai, Kpelle, Kru, Gola,
Mandingo, and Larma. (WPE1BM)

ISSUE OF

PRODUCTS

POPULAR

ELECTRONICS

Malaya -The BBC Far Eastern Station,
Singapore, is heard well at 0445 on 9725 kc.

"BUILD THE COMBO TEST"

SHORT -WAVE CONTRIBUTORS

Use BUD

Stan Schwartz (IV PEIAAC), Bridgeport, Conn.
John Murphy (WPEIAAG), Lowell, Mass.
Jim Silk (WPEIAGM), Madison, Conn.
David Eastman (WPEIAW), Ashton, R. I.
Anson Boice (WPEIBD), New Britain, Conn.
Robert Anderson (WPEIBDB), New Britain, Conn.
Peter Anderson (WPEIBDD), Springfield, Vt.
Jerry Berg (WPEIBM), W. Hartford, Conn.
Alan Roth (WPEIBY), Bridgeport, Conn.
Victor Travis (il'PE2A,Vll'), Syracuse, N. Y.
Robert Newhart (IVPE2AXS), Merchantville, N. J.
Albert Mencher (IPPE2BRH), Bayside, N. Y.
Joseph Russo (WPE2CRX), lams River, N. J.
Richard McCurdy (WPE2DM), 1Vestfield, N. J.
J. M. Sienkiewicz (WPE2FI'), Brooklyn, N. Y.
Francis Sheffield (WPE2TN), Lake Placid, N. Y.
Edward MacDonald (WPE3. -IJC), Malvern, Pa.
Richard Morcroft (WPE3HP), Pittsburgh, Pa.
John Wilson (WPE3NB), Wilmington, Del.
George Cox (WPE3NF), New Castle, Del.
William P. Stevens (WPE3OZ), Jeanette, Pa.
Ronald Kenyon (WPE4AE), Ashland, Ky.
Grady Ferguson (WPE4BC), Charlotte, N. C.
Richard Lane (WPE4BFY), Memphis, Tenn.
Jack Myers (WPE4BVK), Norfolk, Va.
David Drucker (WPE4BWQ), Newport News, Va.
Carey Mitchell (WPE4CAD), Chatsworth, Ga.
Alan Knapp (WPE4HJ), Roanoke, Va.
Fred Allgaier (WPESANJ), Pasadena, Texas
Stewart MacKenzie (WPE6AA), Long Beach, Calif.
Lowell Barron (WPE6ATO), Santa Ana, Calif.
Robert Van Cise (WPE6AWL), Montebello, Calif.
John W. Hoogerheide (WPE6BAB), Medford, Oregon
Howard Krawitz (WPE6BDO), Reseda, Calif.
Eric Morris (WPE6BKE), Tracy, Calif.
J. Art Russell (WPE6EZ), San Diego, Calif.
Carlon Tanner (WPE6UK), Monterey, Calif.
Don Beebe (WPE7AT), Seattle, Wash.
Dick Araway (WPE7UQ) Ferndale, Wash.
David Hillenbrand (IVPES.4JJ), Columbus, Ohio
Richard England (ll'PESFV), Columbus, Ohio
Dan Wilt (WPESHF), Akron, Ohio
Mike Kander (WPESDIS), Dayton, Ohio
Dale Dettmer (WPE9ADW), Fort Wayne, Ind.

Crystal VFO
Use BUD AU- 1029 -$1.50

All Bud products are available for im-

mediate delivery from your Authorized
Bud Distributor. They are the best for
applications described in these projects.
WATCH FOR THESE LISTINGS

BUD RADIO, INC.

2118 East 55th Street

Cleveland 3, Ohio

Dept. P.E.

To build the
projects in
this
issue
of

"Current Reversing
Rectifier"

TI- Filament Transformer

Use Stancor P-6134
Net Price $2.10
"Build The Combo Test

Set"

TI- Output

Transformer

Use Stancor A -3496

Net Price $2.70
They are available from any
Stancor Distributor
and have
been verified for their application
in the construction projects listed.
LOOK FOR this helpful listing every
month. It appears regularly in
Popular Electronics.

...
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0700 -0730 on 11,920 kc. (WPE3HP,
WPE4BC)
R. Malaya, Kuala Lumpur, '7200 kc., has
Eng. news and variety music at 0600 -0630,
with amateur QRM at times. (WPE2CRX)
Monaco -R. Monte Carlo has moved from

CU -2108A-$1.65

"ACROSS THE HAM BAND"

Earl Kinmonth (WPE9AGB), Joliet, Ill.
J. P. Arendt (WPE9DN), Aurora, Ill.
A. R. Niblack (WPE9KM), Vincennes, Ind.
Ron Satterfield (WPE9I'D), Indianapolis, Ind.
John Beaver, Sr. (WPE(DAE), Pueblo, Colo.
S. C. Carpenter (IVPEQBAP), Topeka, Kansas
George Buchanan (WPEÇOVB), Webster Grove, Mo.
Burton Lang (VE2PE3W), Howick, Que.
Eric Tanenbaum (VE2PE4Y), Outremont, Que.
David Bennett (VE7PEIR), Richmond, B. C.
Bruce Deptford (VE7PE4B), Revelstroke, B. C.
Hector Davila (KP4PEIG), Bayamon, P. R.
Bob Crawford (BC), Royal Oak, Mich.
G. K. Goodrick (GG), Bangkok, Thailand
Shaler Hanisch (SH), Pasadena, Calif.
Ruth Kalish (RK), Bellmore, N. Y.
Giacomo Perolo (GP), Bauru, Brazil.
Ira Shavel (IS), Floral Park, N. Y.
G. Brent Woodbridge (GIV), Ancaster, Ont.
Canadian Broadcasting Corp. (CBC), Montreal, Que.
iliIIIIII1111111111111iliiii11111111111111111111111111,1111111111Iiiii,,,,ii,ili

WITH THESE

PROJECTS
DESCRIBED
IN THIS

i

3501

CHICAGO STANDARD
TRANSFORMER CORPORATION
W. Addison St.
Chicago, Illinois
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AWL, WPE8MS, WPE9ADW, and VE7PE4B)

Norway -R. Norway has "Norway This
Week" in Eng. on Sundays at 2105 -2125 on

SHORT -WAVE ABBREVIATIONS
kw.-Kilowatts
anuri -Announcement
BBC -British Broadca-tina
Corp.
Eng.- English

ID-Identification

IS-Interval

signal

kc.-kilocycles
11

Interference

R.-Radio

s /off- Sign -off
xmsn -- Transmission

xmtr-Transmit ter
111

111,111111,1,111111111111111111111111111,,,11111111,,,,,11111,1,,,,,,,,,,,,,1,1111111111,

and 6130 kc. The latter
channel is usually blocked by Madrid, which
operates at this time. (WPE4BWQ, GW)
Pakistan-Karachi has been noted on 9603
kc. at 1455 with classical music; s /off at 1459.
English news is given at 0300 on 21,590, 17,745,
11,845, and 9645 kc. (WPE3NF, GG)
Paraguay-R. Encarnacion, ZPA5, Encarnacion, 11,940 kc., has pop music at 1800, a full
ID at 1809, then more music. Reception of
this station is generally from poor to fair.
15,175, 11,850, 9610,

N.A. -North America

QRJI

,,,,,,,111111,11,111111,1111111111111111111111,1

and is strong at 1730 with
music and French anmts. The 6035 -kc. outlet
carries Billy Graham's program on Mondays
at 1705 -1735. (WPE1BM, WPE6BDO)
Netherlands -Hilversum now uses 15,425 kc.
for the xinsn at 1100 -1230 (Sundays) and at
7140 to 7135 kc.

1700 -1920 (daily). The frequencies replaced
were 17,775 kc. and 15,220 kc., respectively.

(WPE2BRH, WPE3AJC, WPE4CAD,
AGB, WP9DN,WPEOBAP, VE7PE1R, IS) 9
New Zealand -R. New Zealand, Wellington,
operates as follows: to the Pacific Islands at
1200 -1345 on 11,780 kc., at 1400 -0045 on 15,280
kc., and at 0100 -0345 on 9540 and 6080 kc.; to
Australia at 1500 -0045 on 15,280 kc., and at
0400 -0645 on 9540 and 6080 kc.; to Samoa on
Monday at 1540 -1555 (repeated on Tuesday at
0200) and to the Cook Islands and Niue on
Wednesday at 0210 -0230 (repeated on Saturday at 0300) on 6080, 9540, 11,780, and 15,280
kc. The program to the Antarctica is broadcast on Sundays only at 0315 -0345 on 11,780
kc. (WPE3HP, WPE4FY, WPE6ATO, WPE6-

(WPE1BM)

Peru -R. La Voz Del Altiplano, 5820 kc.,
Puno, has been noted at 2200 with a request program titled "Correspondencia Musical." S /off at 0000. The listed channel is 5960
kc. Reports go to P. O. Box 130, Puno. (GP)
Portugal-Lisbon is beamed to Eastern
U.S.A. and Canada in Eng. at 1900 -1945 on
15,125 kc. and at 1945 -2300 on 11,840 kc.; and
to Western U.S.A. at 2100 -2300 on 11,840 kc.
(GW)
Rhodesia -The African Service from Lusaka, 3346 kc., is heard at 2310 with dance
music and ID in native language. Check an
Eng. ID at 2300. This is weak. (WPE3NF)
Senegal -Former R. Mali is now identifying
as R. Senegale. It has been noted on 15,385
kc. at 1720 with music and French anmts; on
11,895 kc. at 1545 with Eng. news, dual to 7210
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kc. The two latter channels close at 1830, but
the 11,895 -kc. channel operates again at 2220( WPEIBD,

0000.

WPEIBM,

WPE2BRH,

WPE4AE, WPE6UK, WPEQVB)
Tanganyika- Dar -es- Salaam can be tuned
on 5050 kc. in Swahili, from 2230 fade -in until
about 2300 fade -out, on Sunday when R. Cultura, Venezuela, is off. Reports and comments
go to Box 9191, Dar -es- Salaam. (WPEIAAC,
WPE1BM, WPEIBY)
Turkey-Ankara operates to Europe at 16001645 on TAU, 15,160 kc., and to N.A. with a
mailbag program on Sundays at 1815 -1900 on
TAT, 9520 kc. (WPE9AGB)
United Arab Republic-Cairo is now on
11,940 kc. to Europe with German to 1600,
Italian at 1600 -1630, Eng. at 1630 -1730. S /off
is at 1730 after ID in Arabic. (WPEIBM)
United Nations -Xmsns from the Geneva
office are listed as follows: 0800 -0815 on Mondays in Hungarian and 0845 -0910 Monday to
Friday in Russian on 9545 kc.; 0930 -0945 on
Saturdays in Persian on 17,770 and 11,905 kc.;
1420 -1435 Monday to Friday in Arabic on 11,810, 9575, and 6010 kc. The 9545 -kc. outlet is a
regular Swiss outlet; the others are Rome
outlets. Geneva's verification card is the
same as the one used by the New York head-

quarters. (WPE1BM)

in
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Investigate the Christy Complete
Course. Why be satisfied with less?
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working with actual equipment. You
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19 TRAINING KITS INCLUDED!
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3214 W. Lawrence Ave.,
Dept. T-714, Chicago 25, III.
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WSK37, New York, 17,430 kc., operates at
1400 -1414 with a U.N. Report in French. Dual
channels: WLWO on 21,485 and 15,250 kc.
(WPEOAE)
Vatican City-The Vatican Radio broadcasts on 17,840 kc. in Eng. at 1100 -1115 (Monday, Wednesday, Saturday only) beamed to
India and Pakistan. Other Eng. periods are
scheduled at 1315 -1328 and 1000 -1015 on 9646,
11,685, 17,735, 21,515, and 21,740 kc. (WPE3AJC, WPE7UQ)
Vietnam -R. Saigon can be tuned on 9754
kc. with native music at 0500 -0520, and on
'7265 kc. in Eng. at 0800 -0845 with news, music,
and dictation news. They verify with a large
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ELECTRONICS,

'
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card. (WPE2CRX, WPE7AT)
Clandestine-R. Free & Fighting Algeria
was noted at strong level with talks in Arabic
at 1630. (WPE3NF)
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ye01

Address
City

Zone

State
123

:

IIi.IDEX

.

:

TO VOLUME 13

July -Dec., 1960
AMATEUR RADIO AND SWL

Across the Ham Bands (Brier)
Putting up Antennas
Ham Station Log
Antenna Matching
Substituting Parts

July
Aug.
Sept.

91
87
81
93 Oct.

Sweepstakes
Eliminating Man-Made Noises
Amateur Radio -King of Hobbies (Stoner)
Amplifier, Earphone Booster (Garner)
Combo Test Set (Lobato)
Converter, Mobile Short -Wave, Build a

Nov.

91

83 Dec.

Oct.
July

41
46

57 Dec.
57 Oct.
93 July
83 Dec.
95 Oct.

(Stanley)

Crystal Selector (Brier)
Crystal VFO (Brier)
Diode Noise Generator (Brier)

51 July
DX'ing Down Below (Kneitel)
53 Aug.
DX, How to Get (Ebel)
60 Sept.
DX, World of BCB (Kippel)
60 Oct.
Harmonics, Kill Those (Mitchell)
69 Sept.
Meter, Field Strength (Keller)
93 Nov.
Monitor, Keying (Brier)
Detta)
66 July
75
(Van
of
-Meter
Phone, Inhabitants
76 Aug.
SWL'ing, Rebuild Relics for (Wicks)
Registration
Short -Wave Monitor
96 Aug., 80 Sept., 106 Oct., 126 Nov ,109 Dec.
Short -Wave Report (Bennett)
97 July, 95 Aug., 79 Sept., 105 Oct., 83 Nov , 80 Dec.
79 Sept.
Reporting to POP'tronics
83 Nov.
SWL Field Operations
82 Sept.
SWR Bridge (Brier)
88 Aug.
(Brier)
Economy
T -R "Switch,"
86 Nov.
Transceiver, Modify Your Heath (Rohen)
52 Sept.
(Stoner)
Tunnel Diode (Transmitter)

CITIZENS BAND RADIO
Jamboree
Choosing and Using P -15 Transceivers
(Sands)
Citizens Band "11" Code
Citizens Band Radio (Kneitel)
Crystal Checker Great for CB (Seco)
FCC Report (Tall)
8 July, 8 Aug., 8 Sept., 8 Oct., 8 Nov
Going Mobile with CB (Reeder)
Meter, Field Strength (Keller)
Novel CB Kit (Knight -Kit)
On the Citizens Band (Kneitel)
76 July, 70 Aug., 72 Sept., 86 Oct., 106 Nov
Receiver Tunes All Channels (Browning
R-2700)

Transceiver Kit (EICO)

Sept.

77

CB

41 Dec.
50 Sept.
67 Nov.
79 Dec.
,

10
66
69

,

61

124

83
66
95
60
56
69
69
39
93

Dec.
Dec.
Oct.
Oct.

Sept.
July
Sept.
Aug.
Nov.

48 Nov.
90 Aug.
43 July

(Garner)
Satellite Flasher (O'Neal)
SWL'ing, Rebuild Relics for (Wicks)
SWR Bridge (Brier)
Speaker, Picnic (Vicens)
Speaker, Experimenter's Test (Louis)
Switches, D.P.D.T. (Richardson)
The 2182 -er (Stoner)
Time Delay Lamp (Ives)
Timer, Job (Ives)
Timer, Photo (Shaughnessy)
T -R "Switch," Economy (Brier)
Transceiver, Modify Your Heath (Rohen)
Tuner, One -Tube FM (Devine)
Tunnel Diode (Transmitter) (Stoner)
Vibrator Substitute (Gainer)

46
81
76
82
54
97
98
69
50
84
85
88
86
49
52
64

Dec.
Dec.

Aug.
Sept.
July
Aug.
July
Dec.
Dec.
Nov.
Nov.
Aug.
Nov.
Aug.
Sept.
Oct.

DEPARTMENTS
Across the Ham Bands (Brier)
91 July, 87 Aug., 81 Sept., 93 Oct., 91 Nov , 83 Dec.
94 July,
Carl and Jerry (Frye)
100 Aug., 88 Sept., 112 Oct., 104 Nov., 90 Dec.
FCC Report (Tall)
8 July, 8 Aug., 8 Sept., 8 Oct., 8 Nov , 10 Dec.
36 Oct., 26 Dec.
Hi -Fi Showcase
Letters from Our Readers
12 July, 12 Aug., 12 Sept., 12 Oct., 12 Nov , 14 Dec.
New Products
24 July, 16 Aug., 32 Sept., 28 Oct., 32 Nov , 35 Dec.
Notes from the Editor
6 Dec.
6 July, 6 Aug., 6 Sept., 6 Oct., 6 Nov.,
On the Citizens Band (Kneitel)
76 July, 70 Aug., 72 Sept., 86 Oct.,106 Nov. 61 Dec.
POP'tronics Bookshelf
18 July, 22 Aug., 20 Sept., 20 Oct., 28 Nov., 20 Dec.
Short -Wave Monitor Registration
96 Aug., 80 Sept., 106 Oct., 126 Nov., 109 Dec.
Short-Wave Report (Bennett)
97 July, 95 Aug., 79 Sept., 105 Oct., 83 Nov., 80 Dec.
Tips and Techniques
34 July, 28 Aug., 26 Sept., 32 Oct., 20 Nov., 28 Dec.
Transistor Topics (Garner)
84 July, 92 Aug., 84 Sept., 98 Oct., 101 Nov., 87 Dec.

Dec.

Sept.
Sept.

78 Dec.

Dec.

90 Nov.
87 Oct.

CONSTRUCTION PROJECTS
Amplifier, Earphone Booster (Garner)
Black Light, Low -Cost (Garner)
Burglar Alarm, Electronic (Duda)
Carrier- Current Sentinel (Patrick)
CB, Going Mobile with (Reeder)
Combo Test Set (Labato)
Communicating Through the Earth
Converter, Mobile Short -Wave (Stanley)
Crystal Selector (Brier)
Crystal Set, High-Power (Ford)

Crystal VFO (Brier)
Current Reversing Rectifier (Patrick)
Diode Noise Generator (Brier)
Harmonics, Kill Those (Mitchell)
Kit Building in the Parlor (McAllister)
Lamp, Radioman's (Caringella)
Meter, Field Strength (Keller)
Min -O -Scope (Schauers)
Monitor, Keying (Brier)
Power Supply, Transistorized Dual-Meter
(Shaughnessy)
Probe, Transinjector (Henry)
Radio, One-Transistor Pocket (Mason)
Receiver -A Universal Test Instrument

46 July
83 Aug.
62 July
64 Sept.
66 Sept.
57 Dec.

87
57
93

63

Julyy
Oct.

July
Aug.

FEATURE ARTICLES

Amateur Radio -King of Hobbies (Stoner)
Amplifiers, Magnetic (Gilmore)
Capacitor, World's Largest
94 July,
Carl and Jerry (Frye)
100 Aug., 88 Sept., 112 Oct., 104 Nov.,
Citizens Band "11" Code
Citizens Band Radio (Kneitel)
Communicating Through the Earth
(Fischesser)
Contacts Clean, Keep Those (Murray)
Controlled Reverberation (Milder)
Crossword Puzzle (Porten)
Crossword Puzzle (LeFevre)

Dipoles in Orbit
DX, How to Get (Ebel)
DX, World of BCB (Kippel)
DX'ing Down Below (Kneitel)
Electric Power (Zuckerman)
75 Aug.,
Electronics in the News
Hi -Fi on the Level, Keeping Your (Trauffer)...
Hi -Fi Testing (Part 1)- Harmonic Distortion
Analyzer (Harrison)
Ionized Air and Human Health (Locke)

41
71

Oct.

July
48 Aug.
90 Dec.
50 Sept.
67 Nov.
87 July
96 Oct.
53 Dec.
98 Aug.
68 Dec.
63 Dec.
53 Aug.
60 Sept.
51

July

51 Nov.
86 Dec.
62 Oct.

74 Dec.
41 Sept.

POPULAR ELECTRONICS

L

Language Laboratories (Lesko)
Load Line Story (Harris)
Loudspeakers, Living with (Milder)
Marine Radios, Ship- Shaping (Sands)
Meters (Gilmore)
Microphone, Inside Hi -Fi (Marshall)
Part 1
Part 2
Phone, Inhabitants of 75 -Meter (Van Detta)
Pity the Poor Customer (Rodrigues)
Printed-Circuit Primer (Gilmore)
Product Design, Developments in
Pulse Modulation (Kondo)
Quiz, Circuit ( Balfn)
Quiz, Electronic Analogy (Bolin)

Radar Man

46 Oct.
94 Nov.
48 Oct.
59 July
73 Sept.
55
55
66
114
44
50
53
66
99
88
45
39
77
73
56

July
Aug.
July

Oct.

Aug.
Oct.

HI -FI, STEREO AND AUDIO

{

Radio -Intercom, Combination (Knight Kit)
Records, How to Extend Life of (Milder)
Speaker, Build a Picnic (Vicens)
Speaker, Experimenter's Test (Louis)
Stereo/1961 (Milder)
Stereo, Super
Stereo Tape System (Heath Kit)
Tapes, How to Get Most from (Milder)
Transformer, Inside Hi -Fi Output (Marshall)
Tuner, AM /FM Stereo (Paco ST -45)
Tuner, One -Tube FM (Devine)

46 Oct.
48 Oct.

December, 1960

TEST EQUIPMENT

Combo Test Set (Lobato)
Hi -Fi Testing (Harrison) Part 1- Harmonic
Distortion Analyzer
Min -O- Scope, Build the (Schauers)
Probe, Build the Transinjector (Henry)
Receiver -Universal Test Instrument (Garner)
Test Instruments (Harrison)

Sweep Generator
Tube Tester (Parts 1 -2)
Checking for Shorts and for Noise
Mutual Conductance and Other Tests...
Bridges (Parts -2)
The Wheatstone and Its Variations
Present -Day Applications
Test Speaker, Experimenter's (Louis)

57 Dec.
74 Dec.
30 Aug.
90 Aug.
46 Dec.

80 July
80
57

Aug.
Sept.

1

83 Oct.
98 Nov.
97 Aug.

THEORY
Amplifiers, Magnetic (Gilmore)
Electric Power (Zuckerman)
Hi -Fi Testing (Harrison) Part

1- Harmonic

Distortion Analyzer
Ionized Air and Human Health (Locke)
Load Line Story (After Class Feature) (Harris)
Loudspeakers, Living with (Milder)
Meters (Gilmore)
Microphone, Inside Hi -Fi (Marshall)
Part 1
Part 2
Printed -Circuit Primer (Gilmore)
Pulse Modulation Kondo)
Solder, How and Why of (After Class Feature)
(Garner)
Test Instruments (Harrison)
Sweep Generator
Tube Tester (Part 1 -2)
Checking for Shorts and for Noise
Mutual Conductance and Other Tests....
Bridges (Part 1 -2)
The Wheatstone and Its Variations
Present -Day Applications
Transformer, The (Gilmore)
Transformer, Inside Hi -Fi Output (Marshall)..
Tunnel Diode (After Class Feature) (Stoner)...
X -Rays (After Class Feature) (Ebel)
(

71
51

July
Nov.

74 Dec.
41

Sept.

94 Nov.
48 Oct.
73 Sept.
55 July
55 Aug.
44 Nov.
53 Oct.

67

Aug.

80 July
80
57

Aug.
Sept.

83 Oct.
98 Nov.
67 Oct.
46 Sept.
52 Sept.
89 Oct.

July
Aug.
Aug.
77 July
54 July
97 Aug.
64 Nov.
55
55
66

102 Oct.
58 Nov.

46
101
49

Aug.
Sept.
Oct.
Aug.

85
90

Aug.
July

71

PRODUCT REPORTS
Amplifier, Dual 20-Watt Stereo (Sherwood)..
Amplifier -Preamplifier, Stereo (Lafayette Kit)

78 Dec.
90 Nov.
87 Oct.
79 Dec.
45 Dec.
66 Aug.
58 Nov.
101 Oct.

Oct.

Amplifier, Dual 20 -Watt Stereo
(Sherwood S -5000)
85 Aug.
Amplifier -Preamplifier, Stereo (Lafayette Kit). 90 July
Carrier-Current Sentinel (Patrick)
64 Sept.
Communicating Through the Earth
(Fischesser)
87 July
Controlled Reverberation (Milder)
53 Dec.
Crystal Set, High -Power (Ford)
63 Aug.
Hi -Fi, High -Intensity
78 Sept.
Hi -Fi Showcase
33 Oct., 26 Dec.
Hi -Fi Testing (Harrison) Part 1-Harmonic
Distortion Analyzer
74 Dec.
Keeping Hi -Fi on the Level (Trauff er)
62 Oct.

I

Labs)
Citizens Band Transceiver (EICO Kit)
Crystal Checker Great for CB (Seco)
Heathkit GW -30
Radio- Intercom, Combination (Knight Kit)
Stereo Tape System (Heath Kit)
Tuner, AM /FM Stereo (Paco)

Nov.
July
Oct.

Radio, Unlicensed Two -Way (Craig)
Aug.
Radio Control, Operation
July
Records, How to Extend Life of (Milder)
July
Revolution in Relays
Dec.
Screws -Styles, Sizes and Shapes
Nov.
Shirt Pocket Goes "Beep-Beep" (Radio Signaling) (Sands)
41 Nov.
Solder, How and Why of (Garner)
67 Aug.
Stereo /1961 (Milder)
64 Nov.
Stereo, Super
102 Oct.
Tapes, How to Get Most from (Milder)
71 Aug.
Teaching Machines, Electronic (Gilmore)
60 Nov.
Test Instruments (Harrison)
80 July
Sweep Generator
Tube Tester (Parts 1 -2)
Checking for Shorts and for Noise
80 Aug.
Mutual Conductance and Other Tests
57 Sept.
Bridges (Parts 1 -2)
The Wheatstone and Its Variations
83 Oct.
Present -Day Applications
98 Nov.
Transceivers, Choosing and Using (Sands)
41 Dec.
Transformer, The (Gilmore)
67 Oct.
Transformer, Inside Hi -Fi Output (Marsha_i)
46 Sept.
Transistorized Watch
64 Dec.
Translating Machine, Russian -English
(Gilmore)
59 Aug.
Translator Works, How (Gilmore)
60 Au
Transmitters on the Move
104 Oct.
Tunnel Diode (Stoner)
52 Sept.
TV Explores Deep Wells (Miller)
48 July
X -Rays (Ebel)
89 Oct.

Language Laboratories (Lesko)
Loudspeakers, Living with (Milder)
Microphone, Inside Hi -Fi (Marshall)
Part 1
Part 2

CB Kit (Knight Kit)
CB Receiver (Browning

TRANSISTORS
Amplifier, Earphone Booster (Garner)
Burglar Alarm, Electronic (Duda)
Carrier- Current Sentinel (Patrick)
Converter, Mobile Short -Wave (S'anley)
Current Reversing Rectifier (Patrick)
Meter, Field Strength (Keller)
Power Supply (Shaughnessy)
Radio, One -Transistor Pocket (Mason)
Transistor Topics (Garner)
84 July, 92 Aug., 84 Sept., 98 Oct., 101 Nov.,

Transistorized Watch
Vibrator Substitute (Gainer)

46 July
62 July
64 Sept.
57 Oct.
66 Dec.
69 Sept.
48 Nov.
43 July
87 Dec.
64 Dec.
64 Oct.

30
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KESTER SO LDER

use the
Make sure your soldering's the best
best KESTER SOLDER. Send for FREE 16-page
how!
book that tells you

-

KESTER SOLDER COMPANY
4275 Wrightwood Avenue

Chicago 39, Illinois

OVER 60 YEARS' EXPERIENCE IN SOLDER AND FLUX MANUFACTURING

MOVING?

Make sure you notify our subscription
department about any change of address.
Be sure to include your postal zone number as well as both old and new addresses.
Please allow four weeks' time for processing.

POPULAR ELECTRONICS
434 South Wabash Avenue
Chicago S, Illinois

Transistor Topics
(Continued from page 89)
teristics of germanium and silicon, semiconductor manufacturers have been investigating a variety of alternate materials. To
date, the material showing the greatest
promise is a compound made up of elements from the III and V columns of the
Periodic Table- gallium arsenide. Although
mass -production problems have not been
completely solved as yet, this compound of
gallium and arsenic already is being used in
tunnel diodes. Tests and theoretical studies
indicate that its future possibilities are
tremendous -that its temperature characteristics are roughly twice as good as
silicon, and that it can be employed in
diodes, transistors, thermistors, and solar
batteries, in every case performing better
than currently used materials.
Product News. Out on the West Coast,
Pacific Semiconductors, Inc. (Culver City,
Calif.) has developed a solid -state generator delivering one watt at 1000 mc. This
represents a power output about 100 times
greater than has been achieved previously
using commercially available semiconductor
devices.
Not to be outdone in the u.h.f. field, Phil co's Lansdale Division has just announced
the pilot production of the highest fre-

quency transistor commercially available.
Identified as a coaxial micro -alloy diffused base transistor, this unit has a maximum
frequency of oscillation of approximately
4000 mc. The current price for pilot quantities is $125.00 each-in the event you'd
like to order a dozen or so.

-Lou
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engineering degree in 27 months

0 000

Grasp your chance for a better life. Rapid advancement. Better income.
BACHELOR OF SCIENCE DEGREE IN 27 MONTHS in Elect, (Electronics or Power major', Mech.. Civil. Acto., Chem. Engineering.
IN 36 MONTHS In Business Administration (General Business. Acctg..
Motor Transport Mgt. majors). Small classes. More professional class
Soars. Well -equipper' labs. Campus. Dorms. Modest costs. Sear -round
operation. Founded 1884. Enter Jan., Mar.. July. Sept. Write J. D.
McCarthy, Director of Admissions, for Catalog and "Your Career in
Engineering and Commerce" Book.

TRI -STATE COLLEGE

GET
INTO

36120

11111Ñrpr

,olte9ia Avenue

ELECTRONICS

S.T.I. training leads to success as technicians, field engineers.
computers, radar,
specialists in omm n cations. guided missiles.
theory & laboratory.
automation. Basic & advanced courses In ECPD
accredited. G.T.
Assoc. degree In 211 nun. B. S. obtainable.
Feb., Sept.
approved. Graduates with major companies. Start
Dorms, campus. H. S. graduates or equivalent. Catalog.
1

VALPARAISO TECHNICAL INSTITUTE
INDIANA

Dept. PE
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VALPARAISO,

suppose you're going to tell me that this
new model does everything but bake a cake?"

"And

I

Always say you saw it
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Send lot FREE list el
more Ilan 40 models

Experimenters

Amateurs

Hobbyists

Extraordinary values await you in government surplus electronic
components. Don't buy anything until you have
our "Bargain
Bulletin "; new material for mere dimes on the dollar.
Remember, everything is brand new; here are typical
values:
Ful xfmr, 115/60, 12.6/3.25. et sec. putted
6 Ibs. $1.95
Choke, 12 hy/ 151) mils. 190 ohms, 4(10 volt test.
5 lbs.
1.39
CW filter, 600 ohm. 1105 eye+ / -I00 eye clown 20 db.4 lbs.
6.95
Electrolytic, 30 mfd /450 vtolts. Cornell- DUM1ilier
8 oz.
33c
5 MC IF, single slug tuned, only 2" high
9
z. 3/950
6 volt dynamotor, 600 volts /150 mils. Eicor
10 lbs. 56.95
Antenna relay, Advance 1004A -3A. 13 vac. UPDT +SP.12 oz.
2.89
Thordarson line to voice coil TS6OS48, 10 watt.
lbs.
1.39
HV 'scope xfmr, 115 v /60. 4500 v
mils, polled. Ill Ih.s. 1,95
Sprague 2538 -6 oil capacitor, 4 mfd /1000 volts
Ito.
95e
WRITE TODAY FOR FREE GOVERNMENT SURPLUS BARGAIN

sits

Let's
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SAVE ON THESE SPECIAL BUYS OF THE MONTH

"kit " Together

Use YOUR Parts & PAPPY'S wirin

1

BULLETIN

IRVING
POST OFFICE

ELECTRONICS
BOX

9222

SSY

JOE PALMER

CO.

ALL BAND TRAP ANTENNA

2 WAY PORTABLE RADIO SET

NPS- Ill'r'l'.III:S- lnl'il P"ICIi ., to 10 In
11111.:,V 1,5 SIII1tlN
brill
30 antenna
-riel,ending n 1ra with
tien
,all outside antenna -u1, iIn,.I'0Nemiles
per mils,
license, age limit or restrict
restriction,
le
n gnv't plul
li "II tote LP hand." Portable -,size only (il/ "
s) _ "x61/ ". Wt. only
lbs. Includes "Mike
"l'i,, " Talk-Listen Switch. Tunable over all
"(';isms" channels. Ideal for "local"' use
or to listen to all channels. Complete ready
to work. t Usest regular 110 voltelse plug in" ANYWHERE:
ANYTIME. 2 memo, sets c' he used together,
for each unit and
postman
ONLY $5.00 deposit
SEND .$09.
balance of $24.95 COD pluspay'postage
n
5 Por postpaid delivery, o, write for
more informsDon. A- vailable only from:
WESTERN RADIO
Dept. HPE -I2
KEARNEY, NEBRASKA IU
Sr

I

I

'_

,

semi

1111 11111111111RI1111

NEVER FAIL

-

--

For ALL Amateur Trans-

¡
I

mitters- Guaranteed for 500
Watts Power for Pi -Net or
Link Direct Feed, Light. Neat,
Weatherproof

Complete as shown total length 102 fl. with 87 ft. of 72 ohm balanced feedline.
Ili -impact molded sealed automatic frequency resonant traps (Wt. :i
1 x 5'
lone). You just nine to desired band for beamlike reenite. Excellent for
ALI.
2
world
l,le short w
e and mmnteur transmitters. For NOVICE AND ALL
,'LASS AMATEURSI Use as Inverted Y for All Band power
gain, Eliminates 5
..par ate antennas with Netter performance
m
guaranteed. NO HAWIRE IIOUSE

APPI:.ARAN('EI EASY INSTALLATION!

e0-40- 20a5-10 meter beoda. Complete.
514.95
40- 20- 1.5 -10 meter bande, 54 ft. antenna (beat fur worldwide ewi's)
513.95
11-15 -10 meter band.. Dual Trap. 24 ft. Antenna
519.95
SEND ONLY 53.00 Omani, etc.. m01 s d
e postmen balance ('OD plus postage
on arrival or semi hull pr ee for postpaid delivery. Available only from:

WESTERN RADIO

Dept. AEL-12

Kearney. Nebraska

RADIO EXPERIMENTERS SPECIAL

I4Je -tor öber glay, sheets. ideal fur making pooch, mounting
'''Ir,I. e!, heat resisting.
18"n S "x'e" white S 1.00 Per sheet p.Pd.

ZONE YOUR MAIL

l

-after

the city, before the state.

..

I

The Post Office has divided 106 cities into
postal delivery zones to speed mail delivery.
Be sure to include zone number when writing to these cities; be sure to include your
zone number in your return address

20 "x12
6

"x0s" green

out our large stock of Citizen Band Transceiver Kits, These were nationally advertised at $39.05.
All Kits complete with robinet, tubes, parts, crystal, FCC
form, Instructions, less mike. All sales final.
110 VOLT TRANSCEIVER KITS
12 VOLT TRANSCEIVER KITS
6 VOLT TRANSCEIVER KITS
FAMOUS MAKE CITIZEN BAND XMTG CRYSTALS
3- ELEMENT CB BEAM ANTENNA
Send for our ('il izen Band Sale Flyer, Loads of
Sorry, no C.O. ).'s. Incl. Postage, Shpg. Weight

$19.95
$22.95
$22.95
$1.99
$11.99

Values!

-IS

GROVE ELECTRONICS, Dept. PE.
Chicago 41,

lbs.

Illinois

$2.00

"x3 "13 32" strips plus

S

I

.00

P.

Pd.

20

sheets p -pd.
square inch of Vs" Synthane,
3

Ib,

2

GRILL CLOTH, PLASTIC and FABRIC

Brand new material,
used oit rxpeu,i,e TV and 111 -FI consoles.
width S .75 -S I .25 running yard.
Sleek up for future isl at this low Prise. Fine for patio or
porch
drapes also. Send for 9 free samples.
48 ".72"

NAEFTY PLASTICS

4909 MIDMOOR

CITIZEN BAND KIT SALE!
We're rlOsi ng

4078 Milwaukee Ave,

Reduces Interference and
Noise on All Makes Short
Wave Receivers. Makes World
Wide Retention Stronger.
Clearer on All Bands!

'

I

!

---dam.

ill

"

r

11111111111111 11111111

Dos 6188 CCC,
Sacramento, California

P.O.

MTOBIO,TCXas

RD.

MADISON 4, WIS.

YOUR OWN POCKET SIZE RADIO STATION
Talk to any house or ear radio without wires or go
hookups of any kind! Wt.t. only t á lb. Size l:
/
41/2". Built-in antenna. "Break -in" t In
regular radio brnnr leasls with "Dial Setter"
and
I

hatleh'ies-power "transistor!c Talknto r diosg
the same building and to oars or between cars

ay$.

lt,cal conditions. t No licenses or pmimit
needer
Practial and real rum In a permit
guar ,..
Guaranteed to work -1 year a ry
ice
and Pa
SEND ONLY $3.00- ,casC, ck, tool and
pay
12.19 only $9.95 live COS
late
$12.99 for
svl delivery. Shipped
lets
co
o
operate with Instructions for acomplete
all
kinds
of operation. erd 19 61 Marie] Radio Talkie is MI
Available only fmrmd! Order yours now- Today
WESTERN RADIO, Dept. TEL -12, Kearney, Nebr.
.

SENDING A BILL?
It'll get there quicker if you give your postal
delivery zone number with your address.
The Post Office has divided 106 cities
into postal delivery zones to speed mail

I.

delivery. Be sure to include zone number
when writing to these cities; be sure to
include your zone number in your return
address-after the city, before the state.

December, 1960
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SHORT WAVE RADIO ADAPTER
CR CAR
ADAPTS ANY HOME. PORTABLE FOREIGN
RADIO TO RECEIVE. SHORT WAVE.
RR.OADCASTS, on 31 and 25 meter hands. Gels Ausall
tralia, Rossia, Europe. Asia, South Am. riea and
nwr yl
r the world day and night -op to 12000 miles
,+ Voice of America, Army and Air Force Broadcasts.
CON
`' 41SII'. NEWS AND SPORTS WITHOUT
\1Eltl'IAI.S! Jort set NEAR hone or portable
No wiring of home or
:i rlto or clip to dash in

:I of
nr radio needed! DOES NOT INTERI-LitE WITH NORMAL RADIO USE. TRAN-

LIsTOR- POWERED with long life. If- contained
Sent complete rsady to use with QUICK, EASY
CC .1 IItNS. IIther modaln available for Industrial, Amateur. Marine. Aircraft.

::, I,I:vnt

1951
etc.. AM

h::::

rya

or FM to 175 toe.I

nepn. t ieach. ek. tool and pay postman balance of $9,95 on
SEND ONLY $3.00 arrival
v:.l plus COD postage or send $12.9.5 for postpaid insured
Available at this low price only from:
&livery. Gmarantecd perform,

NEW SILICON

750

SI_

GENERAL PURPOSE
SPECIAL 2 FOR

r31

KEARNEY, NEBRASKA

Dept. SEL-12

WESTERN RADIO

/Piv

143/200

7
70/100

34C

290

19C

s/{{i

/piv
280/400

42.3 600
8OC

t
350/500

620

500

400 PIV AT 300 MA
39C EA. 25 FOR $8.
its /piv

0

roas

MA RECTIFIERS*
/plv
210/300
roas

430

á90i7óó
950

s/Piv
rms/Piv
770/1100
700/1000
$2.00
$1.25
$1.70
Use in F.W.Britlge or F.W.C.T. up to IA DC or mtg 2" sq
weSend Postage
or
(Orders
Fins
or4Catalogué
5C
Dera[er 20% for CapaCilor$ tpttOie
N. Y. 6, N. Y.
111P Liberty St.

tts/p'
630/900

/ply
560/800
$1.05

I
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ADVERTISER
Aires Radio Corporation
Allied Radio
A m perex Electronic Corp.
Audio Empire
Bailey Technical Schools
Bell Telephone Laboratories

PAGE NO.
112
30, 114, 115, 123
18

96
22
21

10

Bozak
Bud Radio, Inc.
Burstein -Applebee Co.
Butoba Div., Turning Corp. of America
Cadre Industries Corporation
Capitol Radio Engineering Institute
Chicago Standard Transformer Corporation
Christy Trades School

121

116
120
91

37
121
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Cisin, H. G.
Cleveland Institute of Electronics
Colorado Technical Institute
Coyne Electrical School
DeVry Technical Institute
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27
112
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Grantham School of Electronics
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Grove Electronic Co.
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Heath Company

Holt, Rinehart & Winston, Inc.
Indiana Technical College
International Crystal Mfg. Co., Inc.
Irving Electronics
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Johnson Co., E. F.
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Key Electronics Co.

STATEMENT REQUIRED BY THE ACT OF AUGUST 24,
1912, N .5\II /NIIIsD BY THE ACTS OF MARCH 3, 1933,
1:!16 AND JUNE 11, 1960 (74 STAT. 209) SHOWJULI"
ING THE tlAV N1' It5HI1', MANAGEMENT, AND CIRCULATION OF l'opnla Electronics published monthly at Chicago,
Illinois, for October, 1960.
1. The names and addresses of the publisher, editor,
managing editor, and business managers are: Publisher,
Ziff -Davis Publishing; Company, 434 So. Wabash Ave.,
Chicago 1, III. Editor, Oliver 1'. Ferrell, 1 Park Ave.,
New York 16, N. Y. Managing editor, Julian M. Sienkiewicz, 1 lark Ave., New York 16, N. Y.; Business manager,
Matthew T. Birmingham, Jr., 1 Park Ave., New York 16,
.

;

;

N. Y.
2. The owner is Ziff -Davis Publishing Company, 434 So.
Wabash Ave., Chicago 1, III.; Estate of William B. Ziff,
Ave.,
1 Park Ave., New York 16, N. Y. ; A. M. Ziff, 1 Park

New York 16, N. Y.
3. The known bondholders, mortgagees, and other security holders owning or holding 1 percent or more of total
amount of bonds, mortgages, or other securities are: None.
4. Paragraphs 2 and 3 include, in crises where the stockholder or security holder appears upon the books of the
company as trustee or in any other fiduciary relation, the
name of the person or corporation for whom such trustee
is acting also the statements in the two paragraphs show
the alllant's full knowledge and belief as to the circum;

stances and conditions under which stockholders and security holders who do not appear upon the books of the company as trustees, bold stock and securities in a capacity
other than that of a bona fide owner.
The average number of copies of each issue of this
publication sold or distributed, through the mails or otherwise, to paid subscribers during the 12 months preceding
the date shown above was: (This information is required by
the act of June 11, 1960, to be included in all statements
regardless of frequency of issue.), 334,644.
MATTHEW T. BIRMINGHAM, JR.

Business Manager
Sworn to and subscribed before me this 6th day of October, 1960.
(SEAL)
WILLIAM PROEHMER,

Kuhn Electronics
Lafayette Radio
Lektron
Milwaukee School of Engineering
Moss Electronics Inc.
Naefty Plastics
National Radio Institute
National Technical Schools
Olson Radio Corporation
Paco Electronics Company, Inc
Palmer, Joe
Picture Tube Outlet
Prior, Louis D.
Progressive "Edu- Kits" Inc.
RCA Institute, Inc.

126
120
116
15,

16, 17
101

105

3rd, 4th Cover, 132
127

33, 34, 126
13,

122
111

2nd Cover
127
106
120
23

99, 100

Rad -Tel Tube Co.

39

Radio Corporation of America
Radio Shack Corp.
Radio Television Training School
Rek -O -Kut Company, Inc.
Remington Rand Univac
Rider Publisher Inc., John F.

3

122
19
1

98
28

Scott, Inc., H. H.
Sherwood Electronic Laboratories, Inc.
SoNar Electronic Tube Co.
Spartan School of Aeronautics
Sylvania Semiconductor Division

104
20
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122
104
108
126

36
107
12

Teleplex Co.
Terado Company
Texas Crystals
Tri -State College
Tru -Vac Electric Company
Turner Microphone Company. The
Turning Corp. of America
University Loudspeakers, Inc
Valparaiso Technical Institute
Vanguard Electric Labs

120

26
126
106
128
102

Xcelite, Inc.

Always say yoo saw it

14

32

127,

Western Radio

Notary Public
(My commission expires March 30, 1962)
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ELECTRONICS MARKET PLACE

RATE: 500 per word. Minimum 10 words prepaid. February issue closes December Ist.
POPULAR ELECTRONICS, I Park Ave., New York tri, N. Y.

Send order and remittance to

Martin Lincoln,

BEFORE you buy Receiving Tubes or

Electronic Components, send
for your Giant Free Zalytron Catalog No. 162- featuring
nationally known Zalytron First Quality TV -Radio Tubes, plus all
types of Components, Kits, Amplifiers, Transceivers, etc. All
Now

FOR SALE

priced to Save you Plenty-Why Pay
Corp., 220 W. 42nd St., N. Y. C.

162 TV Photofacts, 1948 -56 $100.00. Sopowitz, 1603 Prospect
Place, Brooklyn 33, N. Y.
CITIZEN -BANDERS! Too much commotion? An Ozco

"Snoozer"
squelches everything except conversation. Easily installed by
insertion in speaker leads. Time -proved circuit now features
exclusive matched resistors and factory test for guaranteed
satisfaction. Fairly priced. Only $2.00 each, $3.95 pair, postpaid, tax included. Order today from Ozco Sales, Canaan, Con-

necticut.

TELEPHONE Voice Switch

Your Distributor and Voltage Regulator.
Improve automileage and performance. Construction details for
transistorized distributor and voltage regulator. No moving
parts. $4.75. DB Enterprises, 8959 Wonderland Ave., Hollywood
46, Calif.

JUNK

mobile

CITIZEN'S Band handy-talkie.

Kit $29.95. Wired $49.95. Information 100. Electronics, 16103 Biltmore, Detroit 35, Mich.
GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes,
Parabolic Reflectors, Picture Catalog 100. Meshna, Malden 48,
Mass.

CITIZEN'S BAND! Add

a Hushpuppy noise suppressor to your
Heathkit, Lafayette, Globe, etc. transceiver. Squelch Action!
Completely Wired. Guaranteed. $4.98. Western Mass. Electronics,
Great Barrington 1, Mass.

WHY take a
famous CO2

chance with fire? Get low cost protection with
fire extinguisher. Only $3.98 postpaid. Damar
Electric Co., 115 W. 17th Ave., Hazelton, Penna.
TV'S, Records & Parts & Tubes Cheap.
Used TV Sales, 50871/2 So. Archer, Chicago 32, III.
GOOD Used

Write

J

%-

SPECIAL! QSL's 3 color's padded, $2.50 per 100. Send name,
address. Call letters, ARRL, Garth, Jutland, New Jersey.
WPE- SWL- CB -QSL Cards -Samples

DIAGRAMS

Electronics, 150-60 Northern Blvd., Flushing,

Television $2.00. Give
Diagram Service, Box 672 -PE, Hartford 1, Conn.

for terrific low cost 4 way 12DB crossover and speaker
Specify 4 or 8 OHM $1.00. Whisper level custom
stereo
controls $9.95.
Electronic
parts- componentspunched chassis. Mail in your stereo questions. Woerner's
12312 Euclid, Garden Grove, California.
PLANS

cabinet.

CALL Letters engraved on 14 carat gold Tie Bar. Send one
dollar to Tie Bars, 28 Cunningham Road, Wellesley Hills, Mass.

10

Distance Crystal

Set

plans -25C; 20 different 500, with
Laboratories, 1131 -L Volota,

Transistor experiments, catalog.
Redwood City, California.

INCREASE Clarity, Presence, Depth with the New Duo -Phonic
Inductor on Stereo or Mono. Send for Free Facts or order now.
$29.90. Money Back Guarantee. The Audionics Co., 8 West
Walnut St., Metuchen, N. J.
ELECTRONICS

Catalog 240.
46, Calif.

By Sleep Teaching.

The thorough way to train.
Electra -Sleep, 8959 Wonderland Ave., Hollywood

-

CAPACITOR Decades -calibrated, .001 to 10 M.U.F. -500 V.D.C.
limited quantity-$38 each- Foster, 2812 Tremholm Road,

Columbia,

S.

C.

100 Kc. Crystal Calibrators, $9.95 complete and assembled.
Money -back guarantee. Write. Elanem, 1116 Inwood, Plain-

field,

N.

J.

CITIZEN Band!

etc.

Add a squelch to Heathkit, Realistic, Lafayette,
$3.50 wired, $2.25 kit. Mark, Box 182, Branford, Con-

necticut.

Your Stereo from Across the Room -How it sounds
where you sit -that's what counts! Remote volume and balance
control works with any system using separate preamplifier and
power amplifier or any tape deck with cathode follower outputs.
Small control (5 x 3 x 2 inches) can be placed as far as 30 feet
away. $26.95 in walnut or mahogany housing, $19.95 in metal.
Sun Radio Service, 320 Chestnut Street, Kearny, New Jersey.
WY 1 -0564.
BALANCE

ELECTRONIC Surprise Package! 5 pounds assorted parts. $25.00
value. Only $2.98. KPJ Sales, Box 1252 -B, Studio City, California.

&L

WANTED

Square

Place a classified ad in this section.
It's easy.
TV Tuners -Rebuilt or Exchanged $9.95 complete
types
fast, guaranteed service. Send tuner with all parts to L. A.
Tuner Exchange, 4611 West Jefferson Blvd., Los Angeles 16,

-all

December, 1960

W3CJ1, 3110A

N. Y.

SOMETHING for sale?
Low -cost, fast results.

California.

100- "Brownie"

for repairing radios $1.00.

make, model.

Blaupunkt,

+!

Tube

TUBES-TV and Radio tubes, Guaranteed -Save up to 80
Write: Emkay Electronics, P.O. Box 142, Blythebourne Station,
Brooklyn 19, N. Y.

NEW, unusual, Electrical Devices for home and shop. Literature
100. WELLSCO, Box 3055, North Hollywood, California.
AUTO Radio Distributor, Selling, Servicing, Becker
FM -AM, other European, American Sets. Save 30 %

Zalytron

20 Watt 80 -40 CW transmitters $19.95 postpaid. Jackson Electronics, 1605 South Raleigh, Denver 19, Colorado.

Lehigh, Allentown, Penna.

Actuates Automatically and
unattended any tape or wire recorder. Pictorial Installation
Instructions included. $23.75 Post Paid U. S. WJS Electronics,
1130 N. Highland Ave., Los Angeles 38, Calif.
INVESTIGATORS!
Do your own sound work.
Write for free
brochure of latest electronic equipment. WJS Electronics, 1130
N. Highland Ave., Los Angeles 38, Calif.
EAVESDROP with a pack of cigarettes. Miniature transistorized
FM Radio Transmitter. Complete diagrams and instructions
$2.00, C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.
TELEPHONE Extension in your car. Answer your home telephone
by radio from your car. Complete diagrams and instructions
$2.00. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.
POLICE Radar Detector. Stop before those radar speed traps.
Foolproof, legal system. Complete diagrams and instructions
$2.75. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.
BE A Spy. Correspondence course on wire tapping, bugging,
telescopic sound pickup, recording techniques, microphotography, and invisible photography. Lessons in Surveillance, tailing and use of equipment. Complete course $22.50. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif.
COLOR TV. Convert your black and white TV to color. Completely Electronic. No mechanical gadgets. Costs about $35.
Complete construction details $4.75.
DB Enterprises, 8959
Wonderland Ave., Hollywood 46, Calif.
(LS -500).

More?

-

paid for short -wave ham receivers and transmitters.
Treger W9IVJ -2023B N. Harlem Ave., Chicago 35, TUxedo 9 -6429.
CASH

WANT to buy good equipment and accessories? Place a low-cost
classified ad in this space. For information, write, Martin Lincoln, Popular Electronics, One Park Avenue, New York 16, N. Y.

129

Survival Specialist! New correspondence course for staying alive, land, sea, air. Valuable to all! Lessons on emergency radio; signalling; practical navigation; parachute jumping; aerial drops; mountain climbing; stalking, snaring, skinning
game; desert travel; beverage plants; edible snakes, insects;
poisonous plants; etc. Complete! Only $19.95. "Lock Picking
Secrets!" Fully illustrated. $9.95. Commando fighting tricks
(186 illustrations), $1.98. Special! All three, $25.00. Satisfaction
guaranteed. Wilford's, 7400 Benjamin Franklin Station, Washington 4, D. C.
BE a

HIGH -FIDELITY

DON'T Buy H! -Fi Components, Kits. Tape, Tape Recorders

until

you get our low, low return mail quotes. "We Guarantee Not
To Be Undersold." Wholesale Catalog Free. Hi- Fidelity Center,
1797PC First Avenue, New York 28, N. Y.

WRITE Martin Lincoln, Popular Electronics, One Park Avenue,
New York 16, N. Y. for information on how to place a classified
ad in this section.

PRICES? The Best! Factory -Sealed Hi -Fi Components? Yes! Send
for free catalog. Audion, 25P Oxford Road, Massapequa, N. Y.

FREE

COMPONENTS-best quotations -sale
131 -P, Wantagh, N. Y.

items.

Bayla

Co.,

Literature on Radio Announcing! Magazines, Beginner's
Books! Deejay, Box 802, Aberdeen, South Dakota.

COMPLETE Your High School at home in spare time with

Box

with "Hi" Hi -Fi Prices? Unusual discounts on your
High Fidelity Requirements. Write Key Electronics, 120 Liberty
St., New York 6, N. Y. Cloverdale 8 -4288.
DISGUSTED

components. Free wholesale catalogue.
125 -P East 88, N. Y. C. 28.

RECORDERS,

63-

year -old school. Texts furnished. No classes. Diploma. Information booklet free. American School, Dept. X936, Drexel at
58th, Chicago 37, Illinois.
DETECTIVE Profession. Home Study. Badge,
Box 41197 -AG, Los Angeles 41, California.

Certificate, Future.

"PRACTICE 1st Class Radiotelephone Examinations-MultipleChoice -FCC Type Questions." New book with new approach.
Based on Element 4 of latest FCC Study Guide. Send $3.00 to
Hilger Enterprises, Box 2798, Dept. A, Long Beach, California.

Carston,

HI -FI from Japan. Finest imported tuners, amplifiers, recorders,
etc. Free catalog. KPJ Sales, Box 1252 -B. Studio City, California.

for transistorized HI -Fi amplifier, $1.00;
transistorized intercom system. 50C. Blander Associates P.O.
Box 181, Lowell, Massachusetts.
SCHEMATIC diagrams

Record and book gives instructive facts about SleepEducation and Audio Educator -the short cut method to learning
and self-development-no obligation -SDRF, Dept. L -12, 104
East 40th Street, New York 16, N. Y.
ENGINEERING Education for the space Age. Northrop Institute of
Technology is a privately endowed, nonprofit college of engineering offering Two -Year accredited technical institute curricula and
complete Bachelor of Science degree programs. Students from
50 states, many foreign countries. Outstandingly successful
graduates employed in aeronautics, electronics, and space technology. Write today for catalog-no obligation. Northrop Institute
of Technology, 1179 West Arbor Vitae Street, Inglewood 1, CaliFREE L.P.

TAPE & RECORDERS
RECORDING TAPE-1200' $1.35. Check our prices on Scotch,
Irish and others. Pacific Magnetic Tape Supply, 3715 Monroe
Street, Riverside, California.

NEW Self- Hypnosis Tape! Free
3038, San Bernardino, Calif.

literature.

McKinley Co., Box

fornia.

AMPEX, Concertone, Magnecord, Presto, Bogen, Tandberg, Pen tron, Sherwood, Rek- O -Kut, Scott, Shure, Dynakit, others. Trades.

Boynton Studio, Dept. PE, 10 Pennsylvania Ave., Tuckahoe, N. Y.
TAPE Recorders, Hi -Fi, components, Sleep Learning Equipment,

tapes. Unusual Values.
St., Flushing 65, N. Y.

Free Catalog.

LOW Quotes on everything HiFi
HiFi, Dept. P3, Roslyn, Pa.

&

Dressner, 69.02F, 174

Stereo Tapes.

MISCELLANEOUS

Bargain List:

the Government-Jeeps; Trucks;
Tractors; Boats; Airplanes; Helicopters; Walkie- Talkies; Radar;
for
Brody's
"U. S. Depot Directory &
Misc.
-Send
Electronics;
Procedures" $1.00. Box 425 -(PE), Nanuet, New York.
BUY War Surplus Direct from

Blue print drawings made from sketches,
layouts or actual parts. Write: Nicholas Peters, 15 Lorelei Dr.,
Box 2110, Yorktown Hgt's, N. Y.
FREE! New 1960 catalog of all photographic books available.
For your copy, send postcard with name and address to Catalog,
Popular Photography Book Service, One Park Ave., New York
DRAFTING Service;

INSTRUCTION

BOOKS

-All

Clayton,

1OC,

2000 titles, all subjects, catalog free. Cosma,

16, N. Y.

Ga.

SHOPPING GUIDE
Classified
A

HANDY REFERENCE TO PRODUCTS AND SERVICES NOT

NECESSARILY ELECTRONIC. BUT OF WIDE GENERAL

STAMPS & COINS
coin file, nothing like it -ten year
unit $1.95. Holdit Plastics, 8160 Orion Avenue,
OVER 400,000 buyers and sellers will read your
in this space. It costs only 50[: per word;
words including your name and address.
BACK -UP

130

INTEREST.

50 WORLD Wide Stamps, many exciting commemoratives. at
only 10C and stamped self -addressed envelope. No approvals
will be sent. Popular Electronics, Box 105, 1 Park Avenue,
New York 16, New York.

Collection Free! Includes triangles, early United
States, animals, commemoratives, British Colonies, high value

GIGANTIC

visible storage
Van Nuys, Calif.
ad when placed

minimum of 10

pictorials,
alllfree. Send

5C

illustrated
for postage.nGray Stamp Company, Dept.

Z2, Toronto, Canada.
WRITE Martin Lincoln, Popular Electronics, One Park Avenue,
New York 16, N. Y. for information on how to place a classified
ad in this section.

Always say you saw it

in- POPULAR

ELECTRONICS

1

RADIO Parts Stores & Hi -F1 Salons!

Someone "borrowing" your
personal copy of Popular Electronics each month? You
ought
to be taking advantage of Popular Electronics' convenient resale plan. Sell copies in your store
perform a good se@ryryioe
for your customers
.
with no risk involved. For dM ails,
write: Direct Sales Department, Popular Electronics, One Park
Avenue, New York 16, New York.

...

PLASTICS

.

NEW

Liquid Casting Plastic, clear, colors.

Embed

real flowers,

butterflies. photos, coins. Send 25C for two handbooks "How
to Cast Liquid Plastics" and "How to Make Extra Money at
Home." Castolite, Dept. P -108, Woodstock, Illinois.

Direct from factories. Appliances, cameras, watches! Free
details! Cam Co., 6810PE 20th Ave., Brooklyn 4, N. Y.
FREE Book "990 Successful, Little -Known Businesses."
Work
BUY

home. Plymouth -455M, Brooklyn 4, New York.

INVENTIONS WANTED

EMPLOYMENT INFORMATION

INVENTIONS wanted. Patented; unpatented. Global Marketing
Service, 2420 -P 77th, Oakland 5, Calif.
INVENTIONS wanted, patented, unpatented.
J.
T. Invention
Sales Company, 25 Fayette St., Brooklyn 6, N. Y.

.

NIGH Paying

Jobs in Foreign Lands! Send $2.00 for complete
scoop! Foreign Opportunities, Box 172, Columbus 16, Ohio.
EARN Extra money

selling advertising book matches. Free samMatchcorp, Dept. MD 120, Chicago 32, Illinois.
DETECTIVES- Experience unnecessary. Detective Particulars.
Wagoner, 125 -Z, West 86th, N. Y.
PLENTY Jobs. Nationwide -Worldwide. Hel. Elsinger. Box 12, Deples furnished.

MAGNETS

troit

13, Mich.

ALNICO Permanent
$2 (refundable).
Los Angeles 46.

magnets. Hobbyist Assortment (surprises).
Postpaid. Magnetics, 7777 Sunset Dept. PC.

MISCELLANEOUS

PHOTOGRAPHY-FILM

Wholesale, send for free shop at
Dixon Co., Box 836, Hawthorne, Calif.
BUY

EQUIPMENT, SERVICES

home catalog today.

Accidents-Earn $750 to $1,000 monthly. Thou sands of insurance companies, airlines, steamship lines urgently
INVESTIGATE

New 1960 catalog of all photographic books available.
For your copy, send postcard with name and address to
Catalog Popular Photography Book Service, One Park Ave., New York
16, N. Y.
FREE!

GUARANTEED quality processing, 35mm, 8mm Kodachrome $1.00.
Send for free mailers, photographic discount catalogue. Car terchrome, Box 645, Utica 1, New York.
FREE! Blackhawk's big sale catalog 8mm., 16mm. movies,
2"

2"
color slides. Biggest selection anywhere! Projectors, cameras,
supplies -big discounts!
Get free every three weeks, 12page newspaper size bargain list! Blackhawk Films, Davenport
x

24, Iowa.
OPTICAL-Science -Math Bargains- Request Free
"C1" -128
pages -Astronomical
Telescopes,

need

Accident

Investigators.

Free

Book.

WRITE:

Schools CZ -11, 6801 Hillcrest, Dallas 5, Texas.

gifts and jokes galore.
Miami 47, Florida.
FUN

Catalog 10e,

Universal

Greenland Studios,

WHATEVER your needs, Popular Electronics classified can solve
them. Simply place an ad in these columns and watch your

results pour in.

ELECTRO-Scribe! Engraves all Metals, $2.00.
ZD, Springfield, Chicago 43.

Beyer Mfg., 10511 -

WIN contest

Giant catalog
Microscopes,
Lenses, Binoculars, Kits, Parts, Amazing war surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

money. Our Contest Bulletin gives hundreds of
tips. Lists current contests, rules. Sample, 25C. General Contests, 1609 -F, East Fifth St., Duluth, Minn.
"HOMEBREW." Make it yourself. Complete instructions $1.75.
Homecrafts, Box 587 -A, Bellevue, Nebraska.
DIESEL injector parts and fuel pumps wanted-GM51 -53 -71 -110.
Ted, 2093 East 19 Street, Cleveland 15, Ohio.

wristwatch $9.95, Checkwriter $8.95,
$14.95. Tweco, 155, Indio, Calif.
SPORT stop

LEATHERCR AFT

AUTHORS!

Golf Cart

Learn how to have your book published, promoted,

distributed. Free booklet "ZD" Vantage, 120 West 31 St., New
FREE

"Do -It- Yourself"

Leathercraft Catalog.

Company, Box 791 -R36, Fort Worth, Texas.

York 1.

Tandy

Leather

"WINEMAKING, Beer, Ale." Highest powered methods. Illustrated.
$2.20. Eaton Bookstore, Box 1242 -C, Santa Rosa, California.
1,000 raised letter business cards. $3.45. Sterling
545 -E Fifth Avenue, New York 17, N. Y. Samples.

BUSINESS OPPORTUNITIES

NEVER FAIL
Mushrooms. Cellar, shed and outdoors. Spare, full time,
year round. We pay $4.50 lb. dried. We have 29,000 customers.
Free Book. Mushrooms, Dept. 334. 2954 Admiral Way,
Seattle,
GROW

Wash.
MAKE $25 -$50 Week, clipping newspaper items for publishers.
Some clippings worth $5.00 each. Particulars free.
National,
81 -DG, Knickerbocker Station, New York.
VENDING Machines -No Selling. Operate a route of coin
machines and earn amazing profits. 32 -page catalog free. Parkway Machine Corporation, Dept. 12, 715 Ensor St., Baltimore
2,
Md.

-

Press,

ZONE YOUR MAIL
The Post Office has divided 106 cities into
postal delivery zones to speed mail delivery.
Be sure to include zone number when writing to these cities; he sure to include your
zone number in your return address-after

the city, before the state.

December, 1960
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EXAMINE ANY

OF

THESE TESTERS

we offer to ship at our risk
YOUYes,
one or more of the testers

BUY!! described on these pages.
A New Combination
The Model 88.

TRANSISTOR RADIO TESTER

and

SISTOR TESTER

DY LA

The Model 88 is perhaps as important a development as was the
invention of the transistor itself,
for during the past 5 years, millions of transistor radios and other
transistor operated devices have
been imported and produced in
this country with no adequate provision for servicing this ever increasing output.
The Model 88 was designed
specifically to test all transistors,
transistor radios, transistor recorders, and other transistor devices
under dynamic conditions.

TRANSISTOR RADIO TESTER &
$38.50
TRANSISTOR TESTER ...Total Price
after 10 day trial, then $6.00
$8.50
Terms:
monthly for 5 months if satisfactory. Otherwise
return, no explanation necessary.

Model 88

.

AS A TRANSISTOR RADIO TESTER

We feel sure all servicemen will agree that the instruments
and methods previously employed for servicing conventional
tube radios and TV have proven to be impractical and time
consuming when used for transistor radio servicing. The Model
a technique
88 provides a new simplified rapid procedure
developed specifically for radios and other transistor devices.

-

R.F. Signal source, modulated by an audio tone is injected into the transistor receiver from the antenna through
the R.F. stage, past the mixer into the I.F. Amplifier and detector stages and on to the audio amplifier. This injected
signal is then followed and traced through the receiver by
means of a built -in High Gain Transistorized Signal Tracer
until the cause of trouble whether it be a transistor, some
other component or even a break in the printed circuit is
located and pin -pointed. The injected signal is heard on the
front panel speaker as it is followed through the various
stages. Provision has also been made on the front panel for
plugging in a V.O.M. for quantitative measurement of signal

An

AS A TRANSISTOR TESTER
will test all transistors including NPN and PNP,
silicon, germanium and the new gallium arsinide types, without referring to characteristic data sheets. The time- saving ad.
vantage of this technique is self evident. A further benefit of
this service is that it will enable you to test new transistors
The Model 88

os

they are releasedl

will measure the two most important transistor
characteristics needed for transistor servicing; leakage and gain
(beta).
The Model 88

leakage test measures the collector- emitter current with
the base connection open circuited. A range from 50 ohms to
100,000 ohms covers all the leakage values usually found in
both high and low power transistor types.
The

The gain test (beta) translates the change in collector current
divided by the bose current. Inasmuch as the base current is
held to a fixed value of 50 microamperes, the collector current
calibrated in relative gain (beta), is read directly on the
meter scale.

DID YOU
EVER?

strength.
The Signal Tracing section may also be used less the signal
injector for listening to the "quality" of the broadcast signal
in the various stages.

Model 88 comes housed in a handsome portable case. Complete with a set of Clip-On Cables for Transistor Testing, an
R.F. Diode Probe for R.F. and I.F. Tracing;
an Audio Probe for Amplifier Tracing and
5
notha Signal Injector Cable. Complete
...._
_......._____.._ _
ing else to buy! Only

-

o

_

Order merchandise by mail, including deposit or payment in full, then wait and
write .. , wait and write?
Purchase anything on time and sign a lengthy complex contract written in small
difficult-to -read type?
Purchase an item by mail or in a retail store then experience frustrating delay
and red tape when you applied for a refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business , . We ship at our risk!

111111.1.
J32

FRINTRD IN U.J.A.

Always say you saw it

in- POPULAR

ELECTRONICS

The simple

order authorisation included in this offer is oil
you sign. We ask only that you promise to pay for or return
the goods we ship in good faith.

CONTRACT TO SIGN

EXAMINE ANY ITEM YOU SELECT

CO-MAKERS

IN THE PRIVACY OF YOUR OWN HOME
if completely satisfied pay on the interest -free terms
plainly specified. When we say interest -free we mean not
"interest" for "finance" for "credit
hecking" or for "carrying charges." The net price of each
tester is plainly marked in our ads -that is all you pay except
for parcel post or other transportation charges we may
prepay.
Then

EMPLOYER

NO

cone penny added for

NOTIFICATION
SUPERIOR'S NEW MODEL

20,000

-

80

°"

20,000

THE ONLY

"orALLMETER

OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:
INCH FULL -VIEW METER provides
large easy -to -read calibrations. No squinting or guessing when you use Model 80.
MIRRORED SCALE permits fine accurate measurements where fractional readings are important.
CAPACITY RANGES permit you to accurately measure all condensers from
.00025 MFD to 30 MFD in addition to the
standard volt, current, resistance and
decibel ranges.
HANDSOME SADDLE- STITCHED CARRYING CASE included with Model 80
Allmeter at no extra charge enables you
to use this fine instrument on outside
calls as well as on the bench in your shop.

SPECIFICATIONS:

6

Tf
Model 80 ALLMETER
Total Price

$42.50

Terms: $12.50 after 10 day trial, then
$6.00 monthly for 5 months if satis.
factory. Otherwise return, no explanation necessary.

7

6

3
2
5

3

D.C. VOLTAGE RANGES
(At a sensitivity of 20,000 Ohms per Volt)
0 to 15/75/150/300/750 /1500/7500 Volts.
A.C. VOLTAGE RANGES:
( At a sensitivity of 5,000 Ohms per Volt)
0 to 15/75/150/300/750 /1500 Volts.

RESISTANCE RANGES:
0 to 2.000/200.000 Ohms.

0 -20

-

.4- 14 db to 4. 38 db
-1- 34 db to -IModel 80 Allmeter comes complete with operating Instruc
tions, test leads and portable carrying case. Only

NOTE: The line cord is used only for
capacity measurements. Resistance
ranges operate on self -contained batteries.

Megohms.

CAPACITY RANGES:
00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd.
D.C. CURRENT RANGES
0 -75 Microamperes, 0
to 7.5/75/750
Milliamperes, 0 to 15 Amperes.
DECIBEL RANGES:
6 db to .4- 18 db.
db

58

LL

VACUUM TUBE VOLTMETER
NEW

c

6"

WITH

FULL -VIEW

METER

it to any peak -to -peak V. T. V. M. made by any other manufacturer at any price!
Extra large meter scale enables us to print micro- ampere meter is Isolated from
the
all calibrations in large easy -to-read type. measuring
circuit by a balanced push -pull
Employs a 12AU7 as D. C. amplifier and amplifier.
Uses selected ". zero temperatwo 9006's as peak -to -peak voltage rectifiers ture coefficient resistors as multipliers. This
to assure maximum stability.
Meter Is assures unchanging accurate readings on all
ranges.
virtually burn -out proof. The sensitive 400
SPECIFICATIONS
AS A DC VOLTMETER: The Model 77 is inDC VOLTS-0 to 3/15/75/150/300 /750/
dispensable in Hl -Fi Amplifier servicing and
1,500
volts
at
11 megohms input resistance.
a must for Black and White and color TV
AC VOLTS (RMS) -0 to 3/15/75/150/
Receiver servicing where circuit loading can300/750/1,500 volts.
not be tolerated.
AC VOLTS (Peak to
Peak) -0 to 8/40/200/400/800 /2,000
AS AN ELECTRONIC OHMMETER: Because
ELECTRONIC OHMMETER -0 to volts.
1,000
of its wide range of measurement leaky caohms/10,000 ohms/100,000 ohms/1 megpacitors show up glaringly. Because of its
ohm/10 megohms /100 megohms /1,000 megsensitivity and low loading, Intermittents
ohms.
DECIBELS: -10 db to + 18 db,

Compare

1

Model

77- VACUUM TUBE

METER.. Total Price

.

.

Terms:

.

VOLT-

.$42.50

$1 2.50 after 10 day trial, then
$6.00 monthly for 5 months if satisfactory. Otherwise return, no explanation necessary.

We invite you to try before you
buy any of the models described
on this page, the preceding
page and the following pages.
If after a 10 day trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated

rate.

NO INTEREST
OR FINANCE
CHARGES ADDED!
If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further

obligation.

SEE

OTHER
SIIDE

CUT OUT AND MAIL

TODAY!

are easily found, isolated and repaired.
+ 10 db to + 38 db, + 30 db
+ 58 db.
All based on 0 db = .006 watts to
(6 mw) into
AS AN AC VOLTMETER: Measures RMS
a 500 ohm line (1.73v).
ZERO CENTER
values if sine wave, and peak-to -peak value
METER
-For
discriminator
alignment
with
if complex wave. Pedestal voltages that defull scale range of 0 to 1.5/7.5/37.5/75
/
termine the "black" level in TV receivers
150 /375 /750 volts at 11 megohms input reare easily read.
sistance.
Comes complete with operating Instructions, probe leads, and
50
lined carrying case. Operates on 110 -120 volt 60 cycle. Only stream-

i

S42

MOSS ELECTRONIC, INC.
D -824

Dept.

3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If completely satisfied
the terms specified with no interest or finance charges added. Otherwise,

after

a 10

Model
$8.50
$6.00

day trial positively cancelling all further obligation.

88

within

Total Price $38.50
10 days. Balance
5 months.

monthly for

Model TV -50A
$11.50 within
$6.00 monthly

Model 85

$12.50 within
S8.00 monthly

Total Price $47.50
days.

10

for

G

Balance
months.

I

will pay on
will return

Model

77
Total Price $42.50
$12.50 within 10 days. Balance
$6.00 monthly for 5 months.

Model
$12.50
$6.00

80
Total Price $42.50
within 10 days. Balance
monthly for 5 months.
.

Total Price $52.50
days. Balance
5 months.

10

for

Name
Address

City

I

Rorie

State

SHIPPED ON APPROVAL
NO MONEY WITH ORDER -NO C.O.D.
_ _ _ __ _
Bl _ _ fi

MIR MIR=

MIN

MN=
NUM
MINI
Superior's New Model 85 -ci DYNAMIC type

MI= MEN

TRANS -CONDUCTANCE

TUBE TESTER

"dynamic" (simulated)
Employs latest improved TRANS- CONDUCTANCE circuit. Tests tubes under
a tube and the resultant plate
operating conditions. An in -phase signal Is impressed on the Input section of
provides the most suitable method of simulatcurrent change is measured as a /unction of tube quality. This
and
other circuits. Amamplifiers
TV
receivers,
In
radio.
operate
tubes
actually
in
which
manner
ing the
plification factor, plate resistance and cathode emission are all correlated in one meter reading.
FREE FIVE (5) YEAR CHART DATA SERVICE.
SYMBOL REFERENCES: For the first time ever
The chart provided with Model 85 includes easy-toin a trans -conductance tube tester, Model 85 employs
read listings for over 1,000 modern tube types. Reof
time- saving symbols ( *, +. S. A. %) in placeRevised up-to-date s bsequent charts will be mailed to
difficult -to- remember letters previously used.
all Model 85 purchasers at no charge for a period
peated time studies proved to us that use of these
of five years after date of purchase.
scientifically selected symbols speeded up the element
switching step. As the tube manufacturers increase
SPRING RETURN SAFETY SWITCH guards
the release of new tube types, this time -saving feaModel 85 against burn -out If tube under test is
and advantageous.

Model

ture becomes more necessary
THE "FREE- POINT" LEVER TYPE ELEMENT
SWITCH ASSEMBLY marked according to RETMA
basing, permits application of test voltages to any of
the elements of a tube. The addition of an extra
switch position permits the application of the necessary grid voltage needed for dynamic testing and
insures against possible obsolescence due to changes
in basing design.
NEW IMPROVED TYPE METER with sealed air damping chamber provides accurate. vibrationless

85- Trans- Conductance

Tube Tester. Total Price- $52.50.
Terms: $12.50 after 10 day trial, then
$8.00 monthly for

5

months if satis-

factory. Otherwise return, no explanation necessary.

"shorted."

7 AND 9 PIN TUBE STRAIGHTENERS have been
included on the front panel to eliminate possibility
of damaging tubes with bent or out -of -line pins.
AN ULTRA- SENSITIVE CIRCUIT is used to test
for shorts and leakages up to 5 megohms between all

tube elements.

portable cabinet with
slip -on cover. Only

readings.

Superior's New Model TV -50A

$525o

85 comes complete,
housed in a handsome

Model

GENOMETER

in One!
Generators
7 Signal
Generator
Signal Generator for
Bar
Color Dot Pattern Generator
Cross Hatch Generator

A.M.

R.F.
R.F.

Signal Generator for F.M.
Audio Frequency Generator

Marker Generator

All-Inclusive GENERATOR Provides ALL the Outputs for Servicing:
BLACK AND WHITE TV
AMPLIFIERS
F.M. RADIO
A.M. RADIO

This Versatile

100

Kilo-

R. F. SIGNAL GENERATOR:
cycles to 60 Megacycles on fundamentals
and from 60 Megacycles to 180 Mega-

cycles on powerful harmonics.
VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle
to 20,000 cycle peaked wave audio signal.
MARKER GENERATOR: The following
markers are provided: 189 Kc., 262.5 Kc.,
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600
Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5
Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the
color burst frequency)

--

Model TV50- A- Genometer
Total Price ........____..........__._._. $47.50
Terms: 511.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise return,
no explanation necessary.

COLOR TV

BAR GENERATOR: Pattern consists of
4 to 16 horizontal bars or 7 to 20 verti-

cal bars.
DOT PATTERN GENERATOR (FOR
COLOR TV): The Dot Pattern projected
on any color TV Receiver tube by the
Model TV -50A will enable you to adjust
for proper color convergence.
CROSS HATCH GENERATOR: The pattern consists of non -shifting horizontal
and vertical lines interlaced
provide

to

a

stable

cross- S

ff
hatch effect.
Complete with shielded leads

TRY FOR 10 DAYS

irrorisr-

1
4

1
1

FIRST CLASS
Permit No. 61430
New York, N. Y.

BUSINESS
No

Postage Stamp

REPLY

Necessary if

POSTAGE WILL

BE

CARD

Mailed in

PAID BY

the U. S.

III

1
1
1
1
1

VIA AIR MAIL

-

I
1

MOSS ELECTRONIC, INC.

50
T
.

BEFORE you buy
THEN if satisfact

pay in easy, interest free, monthly
payments. See coupon inside.
We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time payment schedule

details.)

NO INTEREST
OR FINANCE
CHARGER

D!

satisfied, you
ore privileged to return the Tester
to us, cancelling any further

If not completely
obligation.

OTHER

SEE

3849 TENTH AVENUE
NEW YORK 34, N.Y.

I
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MAU TODAY!

