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FEATURES:

*

Calibrated bandspread for 10, 11, 15, 20, 40 and 80 meter amateur
bands. Separate tuning capacitors, knobs, and scales for general
coverage and bandspread.
Large easy -to -read 12 inch slide -rule dial with combination edge
and backlighting. Has large tuning knobs with two pointers for
two scales; general coverage and bandspread.
Adequate over -all selectivity with nine miniature tubes including

*

*

rectifier.

*

RF amplifier stage for increased sensitivity and
image rejection.
Covers 540 KC to 40 MC in four bands.
Two IF amplifier stages and two audio stages with tone control.
Separate antenna trimmer on front panel.
Separate High Frequency oscillator tube for increased stability.
Oscillator is temperature compensated and ventilated for increased

Has gang-tuned

*
*
*

THE ACCENT

*

stability.

* Separate and gain controls.
* Series type automatic noise limiter.
* Receives AM, and signals. provided for and SSB.
* Has "S" meter on front panel for signal strength indication and
more accurate tuning.
* Provision for balanced or unbalanced antenna input at 50 to
300 ohms.
* Handsome two -tone gray cabinet.

IS ON

RF

AF

CW

VALUE...
A LOW PRICED

SSB

BFO

CW

COVERAGE:

BAND

GENERAL COVERAGE

GENERAL COVERAGE

BANDSPREAD

.54 -1.6 MC
1.6 -4.7 MC

A
B

3.5-4.0 MC (80 meters)
6.9-7.30 MC (40 meters)
14.0-14.35 MC (20 meters)
20.4 -21.5 MC (15 meters)
27.0 -30 MC (10/11 meters)

4.7 -15 MC
14.0 -40 MC

C

D

RECEIVER

TUNING SYSTEM: Separate general coverage and bandspread tuning
capacitors connected in parallel on all bands. Bandspread, used

A new low-priced general coverage

receiver featuring smart, modern styling.

primarily for tuning the amateur bands, can be used as vernier for
general coverage use. Separate antenna trimmer control.

Receiver is directly calibrated for the
four general coverage ranges and five
bandspread ranges for the amateur
bands (80 -10 meters).
Covers 540 KC to 40 MCS. Voice ar CW.

AUDIO SYSTEM: Two -stage audio amplifier with single 6AQ5 output
tube provides 1.5 watts at less than 10% distortion. A handsomely
styled accessory speaker is available. Phone jack.

SENSITIVITY: Under 2.5 microvolts (10 DB signal /noise ratio).
SELECTIVITY

NORMAL

6 DB

5.2 kc
22 kc

60 DB

Main tuning; bandspread tuning; antenna trimmer;
band selector switch; RF gain control; AC ON /OFF and AF gain
control; stand -by- receive switch; noise limiter switch; tone control
CONTROLS:

switch;

BFO

pitch control; AM /CW switch.

TUBE COMPLEMENT:
RF Amp.

6BA6
6BE6
6C4
6BA6

Freq. Cony.
HF Osc.

1st IF Amp.

2nd IF Amp.
Det, AVC and ANL
1st AF and BFO

Output
Rectifier
AF

6BA6
6AL5
12AT7
6AQ5
5Y3GT

OTHER SPECIFICATIONS:

Antenna Input: 50-300 Ohms, Balanced or unbalanced.
Size: 16- 13/16" Wide x 10" High x 10-7/8" Deep.
Finish: Handsome two -tone gray wrinkle finish.
Shipping Weight: Approx. 35 lbs.
Optional Accessories: Matching Speaker.

Only

;15.95*

down

Up to 20 months to pay at most Receiver Distributors.

*Suggested Price: 159.95 **
"Prices slightly higher west of Rockies and outside U.S.A.

Eight out of 10 U.S. Navy sh'ps use National receivers
SINCE 1914

NationaW

&4/01

f1.77..GfIJ

COMPANY, INC.,

Malden 48, Mass.

How much do you really
know about computers?
Enough to really understand them? To design, repair, operate or proare
gram them? Or just enough to know they are complicated? If you and
serious about electronics you owe it to yourself to keep up to date
to do so you should begin now, with basic studies on all phases of computer operation.
We have a complete study course in computer operation from math
to electronics which begins with GENIAC the Electric Brain Construction Kit. Over ten thousand GENIACS have been sold to schools, colleges, industrial firms and people like yourself who like to hale more
Building a computer at home
than just a textbook; who need to see the elements of a computer in
with his GENIAC Kif.
front of them. Firms like IBM, Remington Rand, Westinghouse Electric
Learn to build
(and hundreds of others) buy our computer kits to train their emcomputers with GENIAC
ployees even though they make computing equipment themselves. Why?
at home!
the
by
step,
you,
step
Because our GENIACS are designed for teaching
fundamental ideas of computer operation.
Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
. no wiring
clear -cut, step -by -step directions given in a thrilling booklet! No soldering required
beyond your skill! GENIAC is a genuine brain machine-not a toy. The only logic machine kit that
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic
logic, automation, etc. So simple to construct that even a twelve- year -old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never
available before!
OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of
ingeniously designed parts makes building circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields -and get your answers quicker than you can set
them up! Play games with the machine-nim, tic -tac -toe, etc. -and pit your brain against its logic!
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.
YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains:
basic introduction to computers. (2) "How
(1) a complete 200 -page text, "Minds and Machines "
fully illustrated text book on basic computer design
to Construct Electrical Brains at Home "
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A
special booklet with full scale diagrams that you can tear out and place on your work bench for easy
assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over
400 components and parts.
So-mail the coupon for your GENIAC today! Your money back if not delighted!

-a

-a

K -1

only S19.95 (add 80c W. of Miss.; $2.00 outside U.S.)

Advanced Courses in Computer Operation
DIGITAL COMPUTER

ANALOG COMPUTER

ELECTRONIC MEMORY

COURSE

COURSE

COURSE

Shows how to set up and
build computers and ex-

Lists sources of materials
parts. theory and practical instructions plus wiring diagrams and schematics for adding, multiplying, integrating
and differentiating; gives practice in calculating scale factors, choice of time scales,
machine equations and block
diagrams.

The course contains instructions for

periment with pulses, gates,
storage, add, subtract, multiply, design circuits. Manuals, wiring diagrams and
texts provide a complete
introduction to theory and
practice
Course C -2...

$28,00

Course C -3

$28.00

building relay memories, magnetic
core memories and tube storage memories, with detailed descriptions of
methods of storing information and
automatically giving instructions to
electronic devices. Suitable for all
levels-particularly designed for
people who have some knowledge of
electronics. Including
Texts: Course

C -1...

..

e2800
v

ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00
OLIVER GARFIELD CO., Dept. PE97A,

31

Broadway, New Haven, Conn.
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Train in Great Shops of COYNE for better jobs in

TWO TOP OPPORTUNITY FIELDS
1

7

Whether 17 or up to 15 years of age, train the Coyne
way for a better job and a real future in ELECTRICITY- ELECTRONICS or TELEVISION- RADIO,
fields that offer a world of opportunities. Train on real,
full-size equipment at COYNE where thousands of
successful men have trained for nearly 60 yearslargest, oldest, best equipped school of its kind
established 1899. No advanced education or previous
experience needed. Employment service to graduates.
START NOW -PAT LATTER- Liberal Finance Plans and.
Easy Payment Plans. Also part -time employment
help for students. Training in Refrigeration and
Electric Appliances can be included.

-

8. W.

COOKE

Jr., President

500 5. Pauline Street, Chicago, Dept.
RADIO

TELEVISUON

Send coupon for 48 -page illustrated book "Guide to Careers
in Electricity -Electronics and
Televäsion-Radio." No cost; no
obligation; no salesman will call.
Vets and Non -Vets get vital
facts now!

r

Pre,cident
COYNE ELECTRICAL SCHOOL
5010 S. Pauline St., Chicago 12, III., Dept. 67 -71H
B. W. COOKE Jr.,

Send BIG FREE book and details of your training
offer. This does not obligate me and no salesman
will call. I am interested in:

185

FOUNDED

A Technical Trade Institute Operated Not For
ELE.. fRICITY

MAIL COUPON
FOR FREE BOOK

Profit

67 -71H

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

-a

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 kifs." 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.

e.;á

A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROF'T
, Chicago 12, Dept. 67-HT7
500 5. Pauline St

September, 1957

)

Electricity -Electronics (

)

Television -Radio

Name
Address
City

State

ELECTRONICS

REFRIGERATION

A

COYN E

(

It..

Coyne -the Institution behind Nie tra:wthe largest. olded, bot equipped
trig
swidentiaischool tira kind. Founded lage.

...

Send

/ma

a

vi nee

and full details,
including easy
Payment Plan.

No obligation, no
salesman will call.

COYNE Television

Home Training Division
500 S.

Pautina St., Chicago

12,

III.

Dept. 67 -FIT7
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
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Would you like to know the actual tape
code by which an electronic brain is told to
do a certain piece of work? See our October
issue. A few tricks on your tape recorder
and you can become a barbershop quartet all
by yourself. See our October issue! We'll
also have a story for you on "Pay TV"-how
it works, and arguments pro and con.

Adding a few parts to your AM radio will
enable it to do double duty as an intercom
we'll tell you how. The Heathkit CR -1 is a
basic crystal set for beginners; by putting
a transistor amplifier and loudspeaker in the
same case, you can get improved results. And
don't miss the third article in the series on
oscilloscope traces -it's all about "parasitics."

-

Raytheon Transistor Applications Book,
Volume II, contains complete construction

information including wiring diagrams, illustrations and parts lists on all these and
more, never before published.
Get it from your Raytheon Tube Supplier
or send 500 for each book you want to
Department V2,

IN THIS MONTH'S
RADIO & TV NEWS
(SEPTEMBER)

RAYTHED

f rrrlh.,rr is, f hxlloffire
RAYTHEON MANUFACTURING COMPANY
Newton 58, Massachusetts
TubesTransistorsMilitary and Commercial Equipment
6

Career Opportunities in Electronics
Precision Steering at 18,000 M.P.H.
Electronics at the L.A. County Fair
FM Tuner Alignment Problems
An Electronic Turntable Drive
A Transistorized 10 -Meter Receiver

Always say you saw it
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NOW READY! McGraw -Hill's New Train -Yourself Course
REPAIRING

PROFITABLE RADIO

PROFITABLE

RECORD CHANGERS

TROHBLESHOOTING

TELEVISION_

TELEVISION AND
RADIO REPAIRING

T

ROI

6 BIG
VOLUMES

(ESHOOTING

including
Home course

Outline!
Shows how

FIXTV

RE
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ö,
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te Get
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Fast.
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THIS AMAZING
OFFER SAVES

YOU $11.851

-even if you've never looked inside a set before!
r.-

-

-

at Amazing LOW COST The
Most Complete TV -Radio Repair Course
Ever Published. TELLS and SHOWS How
to Do Every Job Quickly and Easily
Make GOOD MONEY, Full or
AT LAST

BE YOUR
OWN BOSS!

PARTIAL CONTENTS

and Radio Repairing
0 Television
- Testing, repairing, replacing parts, 566 pages. 700

-

This -Is -How" pictures, diaFeature
grams.
Magazine.
Ed., Electronics
lect

Spare Time in the BOOMING

©

AFTER 10 YEARS
OF PREPARAMcGraw-Hill's new 6- Volume
TION
Course brings you everything you need
to know to "cash in" on the TV -RADIO
boom. Over 2,350 pages of money- making
"know-how" by top factory engineers
and electronic experts. THREE giant
REPAIR MANUALS tell and show how
to FIX every trouble the easy way. TWO
huge TROUBLESHOOTERS tell exactly WHERE to begin, WHAT tools
to use, HOW to "polish off" every job.

-

Complete Home Study Volume guides
you every step of the way, tells how to
get ahead fast as a repairman build
up your own business, full or spare
time, for BIG PROFITS
EARN While You Learn
Tested and now used in top schools,
and repair shops Course volumes are
simple enough for green beginners,
amazed "pros" with new easy methods.
Starts you doing simple repairs and
earning money from very first chapter. ABC pictures and directions make
tougher jobs a "snap." Before you finish you can earn many times its cost.
NO previous training needed. NO com-

-

!

-

-

-

-

plicated formulas. PLAIN ENGLISH

free

-

- Spare or

SEND NO MONEY

-

-

©

Repairing Record

TV Troubleshooting

-

Changers

-

-

EFREE
10 Days!
for

coupon NOW.

Valuable Repair Aids: TV, RADIO, and
Detect -O- Scopes (Total Retail Value $3.00)
FREE whether you keep

Profitable

Step -by -step pictures and
how to set up servdirections
ice bench, etc. 278 pages. 202
A-B -C pitcures. By Eugene Ecklund, Eng. DuMont Lab., Inc.

ing. Otherwise

McGraw -Hill Book
Co., Dept. PEL -9,
327 West 41st 5t.,
New York 36, N.Y.

O

Short -cuts to SPOT and FIX
every trouble-fast, for big profits. By Eugene A. Anthony, Service Consultant, General Elec. Co.

Try Course 10 days FREE. (We pay
shipping!) If you don't agree it can get
you started in a
money- making reExamine
pair business -return it, pay noth-

the Course or not THREE
amazing DETECT -O -SCOPE
Charts. TV and RADIO Scopes
enable you to spot all tube
troubles in a jiffy. CIRCUIT
Scope spots all circuit troubles. Make fix -it jobs easier,
faster. 16 x 21 inches. ALL
THREE (worth $3.00) yours
FREE while they last on this
introductory offer.

September, 1957

to do for every trouble. How to
avoid costly mistakes, handle
customers profitably. 330 pages.
153 "how -to" illus. By William
Marcus, Alex Levy.

-

ALL THREE

CIRCUIT

Radio Troubleshooting
©Profitable
-WHERE to look and WHAT

Full Time

Forget lack of experience. Forget your
age. Over 40 MILLION TV sets, 130
MILLION radios -and the shortage of
mean big money for you.
repairmen
Course makes it easy to "cash in," spare
time or full, start your own business,
enjoy your work and a big bank account!

keep it. Earn while
you learn ; and pay
the low cost on
easy terms. Mail

Servicing

Radio

-

pictures and directions cover ANY job
tubes, circuits, speakon EVERY set
ers, new a -c /d -c portables, Color TV,
even what to charge for every job!
BIG MONEY

Practical

directions,
Easy - to- follow
with job
diagrams, drawings
sheet for every repair job. 509
Marcus, Alex3Levy, Electronic Training Experts.

Repair Business

-

Home

Course Outline

OComplete
Getting started in television and radio servicing. How to
get the most out of your Course.
How to get ahead FAST. By
John Markus.

THIS COUPON SAVES YOU $11.85
-9
McGR.AW -HILL Book Co., Dept. PEL
327 West 41st St., New York 36, N. Y. TRIAL the 6for 10 DAYS' FREE
Send me
postpaid
Servicing
Vol. McGraw -Hill TV, Radio and Changer
$4.95 in 10 days; then
Course. If okay, I'll remit onlytotal
savings of $11.85 on
$5.00 Tnonthly for 5 months. (A
Detect-O- Scopes.)
the regular price of the Coursein and
10 days; pay nothing.
Otherwise, I'll return Course
i keep the
ALSO send FREE (to KEEP whether or not

-

-

Course) the

CHARTS,

Name

3

- total

TV,

RADIO,

and

CIRCUIT DETECT-O -5COPE

value $3.00.

(Please Print Clearly)

Address

Zone No.
State
(if any)
City
D CHECK HERE if you prefer to enclose first payment
of $4 95 with coupon. Same easy pay plan; same 10 -day
Prt -s
return privilege for full refund.
7

try out a new gadget we've been working
on," Carl explained. "We call it 'the electronic shadow.' "
"'Electronic shadow,' huh? Sounds as
though you two might be trying to muscle
in on my job. But let's have the details
how does it work ?"
"Basically," Jerry explained, "the thing

-

By

JOHN

is a small working model of a gyro-com-

T.FRYE

Electronic Shadow
BISHOP had told Chief of Police
Morton that Carl and Jerry were out
in the back yard; and that is where he
found them, busily engaged in fastening a
weird -looking object to the luggage carrier of Carl's bicycle. The Chief stood for
a moment unnoticed and then walked over
to where the two were working.
"Hi, boys," he greeted' them. "What are
you up to ?"
The boys glanced up with the startled,
retrospective look the unexpected sight of
brass buttons and blue serge usually evokes
from boys their age, but their faces broke
into welcoming grins as they recognized
Mr. Morton.
"Hi, Chief; we're just getting ready to
MRS.

pass. It consists of this gimbal- mounted
gyroscope that has its heavy but carefully
counterbalanced and easily turning rotor
driven at high speed by this battery -operated electric motor here on the end of the
rotor shaft. The mounting and weighting
are such that the axle of the rotor is always
maintained in a horizontal plane in spite
of any tilting of the surface on which the
compass rests. Under these conditions, the
spinning axis of the rotor will align itself
with the axis of the earth in such fashion
that both the rotor and the earth are turning in the same direction. One end of the
rotor shaft will continually point north no
matter how the object on which the compass is sitting is turned about.
"Next, note this small variable resistor
mounted here on the frame supporting the
gyroscope mounting. It looks like an ordinary radio volume control, but there are
important differences. For one thing, the
shaft of this variable resistor can be turned

2ualítei E$ue wteat! Steccald 7evred& Seta 4941 Selected Valued
OUtpt. 12.6
2.0
115
prl.
for $3.00.
Naine brd.
FILAMENT TRANSFORMER-

@
amps.
V. 60 CYC.
frame.
Compact, uprgt. mtg. New-$1.59: 2
RECTIFIER, DRY DISC-Cu S, V.
ful way. brge. Inpt.; 12.14
Vac. Outpt.:
Vdc. @ 2.0 amps. Name brd. small size. New -ea.
4 for $2.50. Above
items make Ideal supply
min. R.R. signals, relays,6.0
militai9 recyrs. etc. Dealers
prices! RADIO & PHONO two
Invited! Write for queer.
AMPLIFIER -High quality Acfor
/Dc 5 tube tuner -amp. completely wired.
Phono switch on tone control. 111-Z and
and
spkr.-$B95. Tube kit- $3.49 PHONO
AC /DC chss. 75% wired. Vola .&l tone autelsV6Uses, I2AV6, 5005T &135W4 tubes, With
schem, & all parts less tubes, and spkr.AMP.
$2.95.
'
SOLENOID- AC /DC. Laminated core. "I"
$1.00
KITS
$1.00
TV FILTER CHOKE-8.0 Hy. at 160 na. DC
pole travel -11/4" DC res. 2.8 ohms. ope. at
open fr. mtg. 90 ohms DC Res. New $1.29
High qual. mdse. No obsolete components.
or 9.12 VAC. 8" leads.
ACORN TUBE -957, 1.5 VDC. @ .05 A.
1. Mies caps.. 200.1000 V
New
50 asst
ea. .95, 3 for $2.50
fil. Triode. 6 for
98
2. Ceramic Caps
50 asst
12 VOLT VIBROPACK -12 VDC. to 325
PRECISION POTENTIOMETER -GR type
3. Carbon resistors
30 asst
VDC. @ 120 ma. Complete with (2) 6X5
w.w. Linear taper 7 watts. a/s" Dia shft.
4. W.W. Resistors..5 to 25 W
12 asa't
tubes,
vibrator,
relays
and shock mt. Comhole mtg. 20K & 25K sizes.
5. W.W. Resistors -30 to 100 W 9 asst
s this
deal for mobile,
3
ea. .98; 3 for $2.73
6. Volume controls-Sngls, duals 11 asst
plete shdg, mkse
equip.
HASH FILTER -For generator filter on mo7. Knobs, radio- TV-phono
30 aas't
THEY LAST)! New
$5.95
bile, marine or aircraft HF radio inst. Tobe
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9. Paper tubular caps
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sealed wt. 2.5 lbs.
10. Filter caps. -Fp. Wp. etc
9 asst
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New
11. Filter caps.-Oil,
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5 asst
met. can, 1" dia. x 17/s" 1g. Ideal for audio
VIBRATOR TRANSFORM ER
12. Wafer switches -1, 2. 3 decks 11 ass't
12 volts,
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assemble, and economical,
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closures with materials
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$1.50.
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Carl & Jerry (Continued from page 8)
around and around without meeting a stop.
You can see that it only has two terminals.
One terminal is connected to one end of the
resistance element; the other goes to the
slider that contacts this element. As the
shaft is turned, the resistance appearing
between the two terminals rises gradually

from zero to a maximum value and then
falls abruptly back to zero with each complete rotation.
"You can see here that the shaft of the
variable resistor is fastened to the gimbal
holding the spinning rotor. Watch what
happens as Carl turns the bicycle around.
See: the shaft is maintained in the same
position by the gyroscope, but the resistor
case itself turns with the bicycle. That
means that a different value of resistance
appears between the terminals for every
point of the compass at which the bicycle
is pointed.
"The variable resistor is connected in
the circuit of a transistorized resistor -capacity type audio oscillator. The frequency
of this oscillator varies as the resistance of
the compass-controlled resistor varies. That
means that as the bicycle is pointed in different directions, different tones are produced by the audio oscillator. This oscillator

the

modulates a small transistorized transmitter whose signal can be picked up on a
receiver down in the laboratory.
"Down there, too, is an identical audio:
oscillator containing a matching variable
resistor. The shaft of that resistor is locked
in the same position as that of the one up
here which is controlled by the gyroscope.
An arrow is fastened to the resistor case.
When that arrow points in the same direction in which the bicycle up here is pointing, the tone coming from the receiver and
the one coming from the oscillator down
there are at exactly the same pitch. If I
want to know which way the bicycle is
pointing at a given instant, all I have to
do is swing the arrow around until the
tone of my audio oscillator matches that
coming from the receiver and note the direction in which the arrow is pointing."
Chief Morton exclaimed,
mopping his brow. "I think I follow
you, but it isn't easy for a duffer whose
knowledge of electronics is confined to how
a flashlight works. What does that little
wheel riding on the rear tire have to do
with it
"That's our distance-traveled indicator,"
Carl chimed in. "The little wheel turns a
flexible shaft that works a gear train. A

rr
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MOST WANTED TONE-ARM
New Audax in KIT Form

- at

HALF price!

accommodates ANY MAKE cartridge

including the famous AUDAX Hi -Q7
AUDAX KT -12:
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Factory -assembled, $24.00 NET
AUDAX KT -16:
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You do- it- yourself with no
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or small screwdriver.
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and
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-

No tone arm equals the new Audax KTregardless of price! Read October 1956 "Popular
Electronics," page 57. See the new KT arms
at your dealer. Fill out the coupon.
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Audax, Inc., 38 -19 108th St., Corona 68, N. Y. Att. Mr. P
I enclose 25c for handling & postage. Please send FREE
$1.00, 22 -page "ELECTRONIC PHONO FACTS" by pm
neer Maximilian Weil.
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& Jerry (Cuntinuëd freer page 10)
cam on a shaft of this gear train closes a
pair of contacts momentarily every tenth
of a mile and modulates the little transmitter with a high -pitched 'beep' produced
by another transistorized audio oscillator.
This allows the fellow down in the lab to
keep track of the direction and distance
the bicycle has traveled at all times."
"Come on down to the lab and let's see
if we can keep track of where Carl is riding," Jerry invited.
"Fine," Chief Morton agreed with an
eagerness that seemed a little strange in
one who had no knowledge of or interest
in electronics.
Jerry had a map of the city spread out

Carl

"Said, no" Armstrong

on the workbench of the basement laboratory. He flipped on the receiver and the
audio oscillator, then pecked on the base-
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PLUS 50 - 5C P/0 longer play

--

LIFETIME
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guaranteed for life!
'Dt.br1

Trade Mark

REEVES SOUN,DCRAFT CORP., YO E. 52 St., N. Y.22,
West Coast. 338 N. LaBrea, Los Angeles 38, Calif.
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ment window and motioned for Carl to
take off.
"He's heading south," Jerry announced,
as he turned the arrow so that the two
tones were alike. There was a loud beep
from the receiver. Jerry picked up a plastic map- measuring instrument and put the
little roller wheel on the map at a point
just south of where they were.
"This map is drawn to a scale of ten inches-to- the -mile, and I have this map measuring gadget set to that scale," he explained. "Every time we hear a beep, I'll
roll it along the direction we know Carl
is traveling until it shows a tenth of a mile.
That way we should be able to keep track
of where Carl is at all times."
DOING THIS turned out to be easy, because Carl rode along streets that were
laid out in a rectangular pattern. When he
turned, it was usually at right angles, producing an abrupt change in the tone coming from the receiver. When this happened,
Jerry simply swung the arrow until the
tones were again in step and changed the
direction in which he was moving the map measurer to agree. All at once, though,
the sound coming from the speaker began
to sound like: "Baweek, baweek, baweek."
For a moment a worried frown crossed
Jerry's round face, then he broke into a
grin. "The smart aleck is riding around in
a circle at this street intersection," he said,
pointing at the map. A little later the indication showed that Carl was riding straight
for home. When the map- measurer had
crawled back to the starting point, ,Chief
Morton opened the basement door just in
time to hear the squeak of Carl's brakes
outside.
"That was a wonderful performance,
boys," the chief said as Carl came down the
steps into the laboratory. "Now, as you
Always say you saw it
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TRAINED men are in demand

but how they smiled when
I.C.S. pulled me through
Take it from me. That's the hard
way to discover a mistake.
I thought I was in solid down at
the plant with my years of experience. They'd never lay me off.
But they did. And I was in solid
-as long as business was good. But
when things started getting tight...
"In times like these," the boss told
me, "everybody has to pull his own
weight and a little more. Experience
is more than just adding up years.
You have to learn something, too."
I was sore, sure. But when I
calmed down I realized he was right.
I decided then to start learning. I
.

It's a fact. Right now there are
plenty of job opportunities for
trained men. How do you get training and hold down a job at the same

time? Simple. Study with I. C. S.
at home, in your spare time, at a
cost of only pennies a day.
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service. Diploma to graduates.
3 FREE BOOKS

"How to Succeed," a gold mine of
job tips that will open
your eyes to your own
mistakes. 2. An outline
of job opportunities in
the field of your choice.
3. A sample I.C.S. lesson text. Send for them
today.
1.

signed up for an I. C. S. Course;.
studied at home in my spare time.
Then I went back to the plant.
The boss was so impressed with my
I. C. S. diploma, he gave me another
try ... and soon after I even got a
raise!

p
For Real Job Securityy- et an I. C. S. Diploma!

I. C. S., Scranton 15,s Penna.

Accredited
National Home Study Could!

INTERNATIONAL CORRESPONDENCE
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Carl & Jerry (Continued from page 12)
may have guessed, I had a problem on my
mind when I came over here; but I'm almost convinced you two have come up with
the solution before even hearing the problem. To be sure, though, I have one question: do you think that 'electronic shadow'
will work as well in a car as it does on the
bicycle ?"
Jerry wrinkled his brow a minute and
then answered slowly, "I can't see why not.
The distance- traveled roller could be driven
from one of the car wheels. The diameter
of the roller would probably have to be
changed so that the distance indication
would be accurate. But what do you have
in mind ?"

if you
that all
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recording tape are

eelIERE'S the story," the chief began.
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"Remember about a month back when
a bank bandit held up the First National
Bank and got away with forty-seven thousand dollars? If you do, you'll recall that
we nabbed him with a roadblock about
thirty minutes after the robbery was corn mitted; but he didn't have any of the
actual cash with him. Only some bonds
were found on him. Somewhere here in
town he had hidden the cash. He's a pretty
tough cookie, and nothing we can do will
make him tell us where the money is
hidden. We had just about given up on this
guy but something came up recently that
makes us think we may have a chance of
uncovering the loot after all.
"A couple of days ago, a guard at the
jail came to us with the story that this
bandit -his name is Palmer-had promised
him half of that forty -seven thousand if he
would arrange a jail break. All the guard
has to do is to allow Palmer to overpower
him and have a car waiting in the alley behind the jail.
"We're of half-a -mind to go along with
this jail break in the hope of making Palmer lead us to the missing money. The
guard is willing to cooperate with us for a
share of the reward offered by the bank for
the recovery of the money. The hitch is
that we're afraid of losing Palmer and the
money, too! We're pretty sure he hid it
somewhere around those refining plants at
the south edge of town. As you know, there
are acres of ground out there covered with
huge steel tanks, steel towers, etc., all of
which reflect radio waves like mad. These
reflections make the kind of direction -indicating equipment we used on those car
thieves useless. A trial run proved that to
us, for we lost the test car completely when
it got near the refineries. But I've got a
hunch that this electronic tattle -tale of
yours would keep the finger right on Pal Always say you saw it

in- POPULAR
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Carl & Jerry (Continued from page 14) around him to make sure he doesn't slip
through our fingers.
that happens, this
mer. With it, all we have to do is hear the town will have a new Ifpolice
chief in short
signal without worrying about whether the order."
signal heard is a reflection or not."
Carl and Jerry, of course, were at the
"Sure it will work!" Carl exclaimed, station by ten o'clock.
The chief explained
eager for the excitement to come.
that the guard
árranged with Palmer
"Let's make a test and see," Jerry sug- for the break to had
occur at exactly midnight.
gested more cautiously.
A relay had been connected to the ignition
So they did. They installed the compass switch to turn on the
in the car that Palmer would be driving if when the motor was "electronic shadow"
and to cut the
the scheme were carried out, and this car transmitter off when started
the motor stopped.
was driven all over town while the two boys
As the clock hands scissored together at
and Chief Morton kept track of it at police the top of the clock face,
mounted
headquarters. When the record the driver around the large map of thetension
city spread out
kept of his course was compared with that on a table near the radio dispatching
plotted on the map at the police station, tion in the police station. Carl was to posioperthe two records were found to agree in ate the receiver and the direction -indicating
every minute detail.
arrow of the audio oscillator. Jerry was to
track of the car on the map. A police"I'M SOLD!" Chief Morton announced. keep
man with a stop watch was to keep a rec"We'll arrange the jail break for to- ord of the time intervals
between
night around midnight. You two boys be the tenth-of -a -mile beeps.elapsing
Morton
sure and be here around eleven. I'm going to would move between the mapChief
and
the
dishave every man I can on duty. Men on foot patcher so as to keep all forces
equipped with hand transceivers will be nated for fast, smooth operation. coordiscattered all around the refinery district.
We'll have to depend on one of them being IT WAS JUST six minutes after midnight
close when Palmer gets out of the car to
when the audio tone
burst from
pick up the money. We can't crowd him too the receiver in front of suddenly
Carl. The fish had
closely with the squad cars or he'll get sus- taken the bait!
picious; but we can keep them in a circle
The practice sessions paid off, and soon

Beautiful sound by Sonotone
New Sonotone
HFA -150
AMPLIFIER

$7950
NET

(less cover)

Compact, modern -as -today styling in decorator colors
Matching or contrasting covers, reversible for sloping or straight
canopy effect
Separate continuous contour control -plus many exclusive "firsts"
Magnetic pre -amplification with d.c. filaments
Full 15 -watt power at 10 -watt price
Ask your dealer for demonstration, or send for full Information.

Electronic Applications Division

SONOTONE' CORP.
Dept. AG -97, ELMSFORD, N. Y.
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Carl & Jerry (Continued from page 16)
the boys were easily keeping track of the
car. Chief Morton, bent over Jerry, could
see that Palmer was driving an aimless
course about town, apparently trying to
throw any possible pursuit off his trail. Before long, though, he started driving
straight for the south edge of the city. The

New!
AN ARKAY EXCLUSIVE

STEREO HI -fl

Chief kept a wide circle of squad cars
around the position indicated on the map
by the crawling map- measurer in Jerry's

KITS AND PREWIRED

hand.

MODEL SA -25 -dual channel pre -amp drives a monaural 25
watt Linear Williamson amp, with your present amplifier
for unsurpassable realism of Binaural sound.
Channel 1-25 watt amp: freq. resp.
2 db. @ 20 watts,
20 to 20,000 cycles: sens. tape phono
my. for 20 watts:
tuner aux. -.3V for 25 watts: Loud. Control: Volume Control
-controls dual channels: Bass Control and Treble Control
2 pos. "Lo -Cut" and "Hi -Cut" filters: Equal,
switch for all
labels plus NARTB tape head.
Channel 2 -.5V output -some sens. as channel 1: same pre
amp. features. Just add your present Hi -Fi amp. to channel
2 and prepare yourself to enjoy the sound
reproduction only
ARKAY stereo can offer.

-±

-4

Kit $59.95

Wired $89.95

-a binaural tuner designed to provide the listener with
stereo Hi -Fi of exceptional qualitÿ. Because each section contains own tuning condenser I.F. strip, detector and cathode
follower outputs, monaural tuning of AM or FM is possible.
Arkay "Miracle Ear" sensitivity on FM gives 4 mv. for 20 db.
quieting: Bandwidth 200 KC, 6 db. down: freq. resp. -± ..5db.
20 to 20,000 cycles: Hum level -65 db., AFC: adj. cathode
follower output: 75 microsecond de- emphasis network.
Arkay "Miracle Ear" sensitivity on AM gives 3mv, for 20 db.
quieting: Bandwidth
8 KC: freq. resp. T0.8,000 cycles
ST -11

-

As Palmer reached the vicinity of the refineries, the car seemed to have slowed
down, for there was an exceptionally long
interval between two of the beeps. Then he
apparently turned down a side street, drove
for about a block, and cut off the motor.
At any rate, the signal from the receiver
disappeared.
Chief Morton sprang into action with a
volley of commands intended to focus all
his forces at the spot where the car had
stopped, but to keep them out of sight.
Suddenly there came from the speaker of
the police radio the chilling report, "There's
no car here, Chief."
For a long, long minute, Jerry and Chief
Morton stared at each other in dismay.
Then Jerry suddenly reached over and
grabbed up the sheet of paper on which the
policeman had been keeping a record of the
time intervals between beeps.
"That long interval!" Jerry exclaimed,
and looked again at the map. "We thought
he was just driving slowly, but I'll bet he
accidentally went past this alley, then
stopped and backed up. That means that

.

adj. cathode follower output.

Kit $47.95
Wired $69.95

®
SP -6

-Dual channel, preamp with cathode

follower outputs. Con be used with tape
deck, mag. phono, tuner, or aus. equip-

Kit $34.95

Wired $47.95

ment. The construction of the SP -6 allows
for use os a conventional pre -amp. Features include 6 position func. switch: Símultaneous.volume control: Loudness control:
Boss control
16 db. @ 60 cps: Treble
control
16 db. @ 10,000 cycles: 3
position Hi- filter and Lo- filter: Freq. response ± .5 db. 20 to 40.000 cps. Sensitivity- -tape, 4 mv. for .5 volt output
phono, 6 mv. for .5 volt output -tuner
and aux. .3 volt for .5 volt output: DC
fil.: Built -in power supply:

-

Get the new, big catalogue and specifications
of the remarkable ARKAY radio, Hi -Fi and TV
line
Now at your local dealer!

1

-

...

The practice sessions paid off; soon the boys
were easily keeping track of the car. Chief Morton could see that Palmer was driving aimlessly
18
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Carl $ Jerry (Continued from page

ALAI N!,iff
World's Only Specialist; in Transistorized Equipment

HUM FREE
NON-M ICROPHON IC
Miniature All Transis:or Preamplifier -Equalizer

64Si

Model HFT -1K ;Kit) only $34.95
audiophile net Available Now- Kit
or factory assembled
The use of transistors and a self -contained
battery supply give you for the first time
a high fidelity prean-plifier- equalizer completely hum free, absolutely non- micro-

phonic that drives any power amplifier
to rating.
The exclusive Regency design has gone
beyond experimentcl units described in

publications and thrcugh precise selection
of transistor types mailable has achieved
such important requ sites as low internal
',oise 'Ind h.w intermodulafion distortion
-less than 0.5 percent at output to drive
most hi -fi power amplifiers to maximum.
Cnly 71/2"x21/2"x3 % ", 29 ounces with
h,at'Pries, four inpul circuits, calibrated
tone controls.
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instead of being parked on this street here,
he is really parked in the alley ..."
BEFORE the boy finished speaking, the
chief of police had instructions crackling through the air. It was only seconds
until the reassuring word came back, ''The
car is here all right. Palmer is just getting
out of it and walking over to the side of a
warehouse. He's digging around in the sand
with the toe of his shoe. Now he's lifting
out a tin box. Stand by. We're going to
grab him!"
And grab him they did. The box contained
the entire amount of cash taken from the
bank. As a squad car was bringing Palmer
back to the jail, the chief explained to the
boys that they would undoubtedly receive
a part of the reward.
"That's dandy," Carl remarked; "but our
folks will just sock it away in the bank for
our college education. What gives us our
kicks right now is the satisfaction of knowing that for once we dreamed up a gadget
that really worked."
"You mean some of your inventions don't
work ?" Chief Morton asked in wide -eyed
wonder. "That's hard to believe. You're
batting 1000 with me. I've called on you
twice, and both times you came through."
"Come on, Blabbermouth; let's go home,"
Jerry said, taking Carl firmly by the elbow
and steering him toward the door. "You're
so tired and sleepy you don't know what
you're saying. Good night, all," he called
cheerfully back over his shoulder as he
hustled Carl out the door.
30

At !ending

Electron c Pads distributors
verywhere as kit o- factory assembled
NH-1 A $47.50 audiophile net) -full per fr. rmance specifications available.

Division I.D.E.A., Inc.
Indianapolis 26, Indiana
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"He's lifting out a tin box. Stand by. Were
going to grab him." And grab him they did. The
box contained all the cash taken from the bank
Always say you saw it in- POPULAR ELECTRONICS
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International
PRINTED CIRCUIT UNITS

LETTERS
FROM OUR READERS

For

Mystery?

STANDARD FREQUENCY

Applications
FO

-1L

I have run into a mystery. While tuning the
38 -39 Inc. band, I picked up a broadcast trans-

mitting simultaneously on 38.3 and 39.5 mc. It
consisted of a series of numbers which was repeated 10 to 15 times. A woman was calling the
numbers, and at the end of each series the call
letters were given. The broadcast was apparently
on tape. I would be very grateful if you could
tell me the purpose of this transmission.
SKIP CLARK

OSCILLATOR
Printed circuit oscillator for band -edge calibrator
and frequency standard use.

(Additional requirements:
Power 6.3 volts AC @ 150 ma
150 volts DC @ 8 ma)

Skip, we are pleased to report that Ehe answer
to your question can be found in our article on
radio paging, page 41 of this issue.

Our Halo

Kit Complete with Tube and Crystal
Wired and Tested
100 KC Crystal Only

FMV-1

Bakersfield, Calif.

$12.95
$15.95
$ 8.50

10 KC

In reference to the unusual antenna pictured
on page 42 of your May 1957 issue, you are right
is a halo. The halo antenna is designed for
horizontal rather than verticle polarization. This
particular one was probably for 6 -meter mobile
work.

-it

AL BABB

East Lansing, Mich.

MULTIVIBRATOR
Used in conjunction with the
FO -1L 100 KC Oscillator to

Your "halo" is probably a variation of the
halo -type non -directional dipoles used by many
hams. The one shown is probably intended for
2 -meter operation.

form a complete secondary
frequency standard. When

Milton, Mass.

JOEL LOOK

the FO -1L 100 KC Oscillator is accurately tuned
to zero beat with WWV transmissions, precise
frequency measurements to 30 MC can be made.

(Additional requirements: Tube- 12AT7;

Power

6.3 volts AC @ 300 ma; 150 volts DC @ 15 ma).
Kit, less tube
$ 5.95
Wired and Tested, with tube
$ 8.95

HOW TO ORDER
fastest possible service, International Units
and/or Crystals are sold direct. When cash accompanies order, International prepays postage.
Otherwise, shipments are made C.O.D.
For

International
CRYSTAL MFG. CO., INC.
18 N. LEE
FO S-1165
Oklahoma City, Okla.
22

I believe that your mystery antenna is a
homemade job to cover the 6 -meter band.
WILLIAM H.

Moos

Moorestown, N. J.

Projects -Past and Planned
I built your "Worm Turner No.

1" (May
1957, p. 71), and put in a polarity reversing
d.p.d.t. switch which eliminated turning the plug
around to change "hot" probes. Also, by replacing the 10 -watt bulbs with 60 -watt bulbs,
I got improved results. As a whole, I must say
that the gadget is a sure back -saver for anglers.
J. HACKETT
Rochester, N. Y.

I built the "Simplest Code Practice Set"
(July 1957, p. 48) and found its operation
satisfactory. However, a stronger signal may be
obtained by grounding to a fluorescent lamp. If
the buzz is too loud, the volume may be changed
by placing a 420 -gµfd. variable capacitor in
series with the ground wire.
BOB SISxA

Berwyn, Ill.

I would like to see something in the way of a
two- or three-tube simple receiver with plenty
Always say you saw it in- POPULAR ELECTRONICS
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Letters

(Continued from page 22)

of explaining and specific directions for a complete beginner like me.
MARY ZETTELMAN

Evanston, Ill.
High Frequency
Model GT5F
List Price $8.75

/

In the June 1957 issue, you mention an ultra miniature enclosure coming up. Could it be that
it was so miniature I couldn't find it?
MALCOLM P. MCLELLAN
S. Weymouth, Mass.
We promise, Mary and Malcolm, that both
the receiver and enclosure articles are scheduled
to appear in the very near future.

NEW

SPEAKER
MODELS

Mid Range
Model GM81

WITH A

List Price $13.80

FREQUENCY
RESPONSE
FOR EVERY

Acclaim from Abroad

I want to let you know how much I appreciate POPULAR ELECTRONIC3, which I consider
the finest magazine for experimenters.

Special

congratulations to you on the articles entitled
"How to Fix Up Old Radios" and "Get New
"Sound from Old Radios" (Feb. 1957).

APPLICATION
MID RANGE

JOSE REYES GONZALEZ

Habana, Cuba

Woofer

EXTENDED

Model 015P

TWEETER

List Price $42.65

WOOFER

COAXIAL

Coaxial
Model G12J3
List Price $39.75

FABULOUS "G" SERIES
SOUND REPRODUCERS

I'm writing to tell you what a swell magazine I think POPULAR ELECTRONICS is. There are
many pages of fine reading, and being an SWL,
I find "Tuning the Short-Wave Bands" particularly interesting.
N. TRUEMAN
Nottingham, England

Oops -We Goofed!

In your June 1957 issue, p. 42, under "Writing Faster Than Light," you state that an electron beam moves across the face of a tube at a
speed faster than light. Is this really possible?
JERRY HASKINS

Alamogordo, N. M.

Are ideal for
single or multiple
installations, additions
in Hi Fi systems or for
bi-naural applications. Their fabulous features of superb range, response
and overall perfection of performance
and unbelievable low price-makes Utah's
new "G" series your best buy in Hi Fi.
The incomparable, precision combination of
molded, seamless cones permanently
welded with indestructable adhesive
to rugged 8 ohm. voice coils
powered by oriented grain Write for
complete
Alnico V magnets, assures
Fabulous
you of full power han"G"
Catalog
dling capacities.

-

and
technícol

folder.

DICK

VON

BRIESEN

Milwaukee 11, Wisc.

Right, Dick. Thanks for bringing this to our
attention.

More Transistor Projects

The more transistor projects you publish, the
better I like it.
Greggton, Texas

UTAH RADIO PRODUCTS CORP.
HUNTIt1GTON, INDIAN /,
24

A Mobius strip (see July 1957 issue, p. 96)
has only one surface bounded by a single curve.

LOWELL EVERETT

the FABULOUS "G"
at your dealers today.
See

Export Dept. Rocke International, N. Y.

.,

It may be, Jerry, that our statement in this
instance was badly worded. It ,is true that the
electron beam is propagated at the speed of light,
but because of the angle between the point of
deflection and some areas on the face of the
tube, the scanning of the pattern (not the motion of the actual particles) exceeds the speed
of light.

C.

I missed "Transtopic Experiment #18" in the
May issue. Where is it hiding?
GENE MITCHELL

Merion, Pa.
See "Transistor Topics" in each issue. More
projects coming up -we promise.
30
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reasons why the world's most respected 'name
in communications is
model SX -99 $149.95
The best at its price with all

model S -38D $49.95
Wonderful starting point for
the new amateur or short-wave
listener. Same meticulous

features demanded by DX
enthusiast.. Has "S" meter,

separate bandspread tuning
condenser, crystal filter and
antenna trimmer. Easy -read
dial has over 1000° calibrated
bandspread through 10, 11, 15,
20, 40, and 80 meter amateur
bands. Coverage: standard
broadcast 540-1680 kc. plus
three Short-Wave bands 1680

engineering found in all

Hallicrafters equipment -at
down to earth prices. Coverage:
standard broadcast from 5401650 kc. plus 3 short wave
bands from 1650 kc. to 32 Mc.

model S -53A $89.95
Has easy -read overseas dial
with international stations
indicated. Electrical band -

kc -34 Mc.

model S -102, S -106 $59.95

spread and logging scale. Complete with 5 in. speaker, headphone jacks, plus phono -jack.
Two stages of i.f. Coverage:
standard broadcast from 5401630 kc. plus four SW bands
over 2.5 -31 and 48 -54.5 Mc.

The only inexpensive complete
receivers for 2 and 6 meter
bands. New models with all of
Hallicrafters famous engineering. Have 7 tubes with rectifiers, built -in 5" PM speaker,
low frequency drift, compact

bandspread design, phone
jacks. Coverage: S-102 -143 to

model S -85, S -86 $119.95
A superb receiver that pulls

149 Mc. in 2 meter

denser and built -in PM

model SX -104, SX -105
$89.95
Two new high frequency crystal
controlled/tunable receivers at
low cost. First time available
on single band receiver. Ideal
for monitoring government
marine, fire, police and other
emergency frequencies. Coverage: SX- I04 -30 to 50 Mc.;
SX- 105-152 to 173 Mc.

5"

speaker. Coverage: Broadcast
band 540 -1680 kc. plus three
S/W bands 1680 kc -34 Mc.
S -85 AC, S -86 AC -DC.

t

model S -94, S -95 $59.95
Advanced models that bring in
emergency radio, police and
fire calls. Newly engineered
FM chassis provides low frequency drift and low noise
figure. Modern styling with
simplified control gives easy
operating. Coverage: S-94 -30
to 50 Mc; S -95 -152 to 173 Mc.

alliera

CHICAGO 24, ILLINOIS
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band; S -106

-49 to 55 Mc. in 6 meter band.

them in on 10, 11, 15, 20, 40
and 80 meter amateur bands.
Over 1000° calibrated band spread gives better selectivity
on large easy -to -read dial.
Features separate tuning con-

THE NEW ONE
THAT'S ON THE
DRAWING BOARD
TODAY!

where the best ideas in communications

are born!

Available with convenient terms
from your Radio Parts Distributor
.25

quality makes the difference in the
FAI R H I LED cartridge

C

/

Toms

and

GADGETS
BATTERY ELIMINATOR FILTER

The Model 1055 battery eliminator accessory filter provides additional filtering
of the output
of EICO's Model 1050 battery
eliminator and
charger or a

similar unit
when it is used
for powering
transistor and

"hybrid" automobile radios
and other transistorized equipment. This LCtype filter functions on either
the 6- or 12volt ranges 01

the

THE

FAIRCHILD
MODEL 225A

"HANDI- TESTER"

CARTRIDGE

$37.50
1 Precision ground diamond stylus fitted to stylus
arm. 2 Center beam support insures precise placement of stylus arm. 3 Special alloy aluminum
stylus arm -low moving mass provides improved
tracking. 4 Micradjust Screw -permits exact factory setting of damping, assures uniform flux gap
and proper centering of stylus arm. 5 Moving coil
wound on nylon bobbin with triple gold plated
wire. 6 Special composition silicone rubber damping ring. 7 Alnico V magnet for greatest energy
product has special alloy flux return path for
maximum sensitivity. 8 Mylar vane anchors coil.
Flexure pivot construction provides extreme freedom of motion. 9 Rubber impregnated molded
base impervious to moisture absorption. 10 Gold
plated terminal lugs.
FAIRCHILD RECORDING EQUIPMENT

Enclosed find
10c for
informative
booklet
"In the Groove"
and complete

literature.
26

CO.,

battery

eliminator up to 10 amp. maximum current. It is adequately rated to remain in
use for all functions of the battery eliminator. Price: $11.95 in kit form; $15.95
factory -wired; 5% higher on the west
coast. (Electronic Instrument Co., Inc.,
33 -00 Northern Blvd., L. I. C. 1, N. Y.)

Lang Island

NAME
ADDRESS

CITY

&

STATE'

City 1, N. Y.

Claimed to be the only appliance and
auto battery tester in its price class which
uses a D'Arsonval type meter instead of
an iron vane
type, the EMC
Model 108 features maximum
accuracy, maxi-

scale
length and
mum

minimum

bat-

tery replacement cost. The

0 -800

micro -

amp. meter is

accurate ± 2 %.

Ranges include: a.c. /d.c. volts -0 -15, 0 -150,
0-300; a.c. /d.c. amperes -0 -15; a.c. /d.c.
watts -0-1500. Resistance is 0-2000 ohms.
Weighing only 1% pounds, the "HandiTester" is housed in a rugged, polished
case. It comes complete with test leads
and instruction manual. Price: $15.95
Always say you saw it
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Join the Thousands of Central- Trained Technicians
Now Enjoying
CAREERS in ...

HIGH-PAY
GUIDED MISSILES- AUTOMATION
ELECTRONICS

TELEVISION
RADIO,
7stster,

,; e
,,. .,

,

--=--------

:

Outstanding Employment
Opportunities Open to
Central Graduates!
No matter what you're doing now ... whether
you've ever had previous technical experience or

How Central's "Progressive Plan"
Will Pay Off for YOU!
Central's complete, accredited training is designed to get you the technical job you want
in the shortest possible time! Through
Central's "Progressive Plan" of study, as you
complete each phase of training your earning
capacity goes higher! How far "up the ladder"
you want to go is entirely up to you. A few
short weeks of training prepares you for certain basic jobs. Then, with every additional
phase of training you complete, you qualify
for more advanced types of positions that
command higher salaries. You can settle for
any of a wide variety of well -paid, worthwhile
jobs along the line ... or you can use Central's
complete training to advance right up to the

not, you can begin right now to prepare for a
great career in these fascinating, rewarding fields!

Capitalize on the fact that. Central's nationally
recognized, proven training methods, top instructors and long record of educational achievement
have put Central- trained
Central's graduates
de
throughout America!
are periodically interviewed and employed by
many of the Country's foremost industrial giants
and leading employers of electronics specialists.
Hundreds of radio and TV stations look to Central
as a reliable source for competent, thoroughly
and the nation's major
trained technicians
airlines and aircraft manufacturers have hired
hundreds of Central -trained technicians for important communications and electronics positions.

top-level, top -pay positions! Don't limit yourself! Get the facts on Central's complete training. Mail the coupon today!

...

3 Proven Training Plans

FREE

YOUR FUTURE
IN

ELECTRONICS

1644 Wyandotte St.
Kansas City 8, Missouri
Tell me more about how you can qualify me for o high pay Electronics ,career.
Dept. A -97

(with 9 kits of equip ment) -Home study, followed by short period of resident
training. Qualifies you for diploma, FCC license exam, and
a wide variety of positions (or continue with advanced resident training). An ECPD- accredited engineering technician
program.

Age

Name
Address

you for Associate of
Science (A.S.) degree and top -pay employment opportunities
as Electronics Engineering Technician. An ECPD- accredited
3. FULL RESIDENT COURSE -Qualifies

September. 1957

BOOK

' CENTRAL TECHNICAL INSTITUTE

2. HOME STUDY -RESIDENT COURSE

engineering technician program. Part -time employment
opportunities available for students while training.

Bill

Mail Coupon for

-

(with 9 kits of equipment)
Qualifies you for diploma, FCC license exam, and a variety
of electronics jobs (or transfer into advanced resident
training).
1. HOME STUDY COURSE

Central offers courses

VETERANS approved under G. I.

City, State
If

County.

Korean vet., give approx. discharge date

r.
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wired and tested; $12.95 in kit form. (Electronic Measurements Corporation, 625
Broadway, New York 12, N. Y.)

small motors, loose connections, etc. Retail price, $3.75, postpaid, less batteries.
(A. V. Olson Mfg. Co., 1608 Hollywood
Way, Burbank, Calif.)

FLASHLIGHT CIRCUIT TESTER

This regular -size flashlight using two
standard batteries is also a circuit tester.
A 30" paired
cord plugs into
its tail end. If
the light flashes
on when its alligator or needle
clips (you have
a choice of one
or the other)
are connected
into a circuit,
it means that
the circuit is
all right. If the
light does not
come on, the
circuit is broken or deficient.
With the flashlight circuit tester, you
can test radio or TV circuits and practically all of the circuits in an automobile's
electrical system. You can also use it
around the house and workshop for checking fuses, low voltage lamps, appliances,

THE

"TOOLITE" KIT

Convenient for those hard -to- look -into
and work -in areas, the "Toolite" enables
you to handle
two essential

instruments

with one hand.
It is essentially a flashlight

built into a
screwdriver.
Made of pol-

ished steel

chrome, it includes a removable gripper chuck (so
that the flashlight can be

used by it-

self), four interchangeable
screwdriver bits, and a handy Leatherette
case. Less batteries, the complete kit retails for $1.98. (Suburban Products Co.,
Box 6531, Philadelphia 38, Pa.)
30

Aft-N.ttei MILLER

NO.

555 TRANSISTALC

its smart modern exterior to the advanced circuitry
beneath, the "Transistall" represents a truly outstanding
achievement.
Painstaking research, leading to the development of many
circuit innovations gives the #555 a degree of performance
usually associated with much higher priced units. Skillfully
engineered, using the latest design techniques including
printed circuit construction, the #555 is completely free
from wiring and assembly difficulties.
A beautiful bakelite cabinet with a gold -colored front panel
gives the unit an appearance rivaling even its outstand-

From

ing performance.
Printed circuit construction
dyne circuit

Superhetero"Reflexed" amplifier stage
3

transistors
2 crystal diodes
Automatic
Excelgain control
Excellent sensitivity
Vernier tuning
Beautiful
lent selectivity
Internal ferrite antenna
Self cabinet
contained speaker
Battery operated
All
American components
Battery required: NEDA
1602 (Commercially available)

The Miller #555 kit is complete with
step -by-step assembly instructions, diagrams
and alignment instructions.

*ALL TRANSISTOR SUPER-REFLEX RECEIVER KIT
The Miller #555 is available in ebony
NET
black, ivory, pearl gray, powder blue and
PRICE
Chinese Red. Dimensions are 4" x 7" x
3 1/2" deep
Small enough to be a companion anywhere, yet large enough to provide tonal reproduction not usually found
in a strictly portable radio.

...

X29 :0

J. W. MILLER COMPANY
5917 So. Main Street

Calif.
descriptive

Los Angeles 3,

Please

send

literature

on

the

_

STATE

Miller #555

Transistall.
NAME

J. W. MILLER COMPANY
5917
28

S.

MAIN ST.

LOS ANGELES, CALIF.

ADDRESS

CITY

Always say you saw it

ZONE
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RADIO- ELECTRONICS
LEARN ALL

PHASES

8

BY SHl P METHOD

I.

Television

...

2. Radio

...

Seoul Reccrcing

5.

including CoIcr

TV

&

AM FM

6. Au

icelity

H

onaIlon

3. Industrial Ele:tronics

7. FCC

4. Comm unicatim;

8.

License Preparation

Ruin & Micro Waves

Let Nation
Schools of Los
Angeles, a Practical Resident
Technical Cchool for over 50
years, trail you at home by
Shop - Method for unlimited
opportunités in All phases of,TV Electrolics, Radio.

i

<:

kits
of equipment!

You get 19 big

YOU GET EVERYTHING

YOU NEED

Clear, profusely illustrated lessons, shop
tested manuals, modern circuit diagrams,

-

...MORE

MONEY
practical job projects -all the valuable
ALL CAN BE YOURS equipment shown above -many other maSECURITY
terials and services consultation privi'ege
YOU are needed in the great modern Tele with our qualified staff, and Graduate Emvision -Electronics industry. Trained techni- ployment Service. EVERYTHING YOU
cians are in growing demand, at er.cellent NEED for outstanding success in Electronics.
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications, INDUSTRY NEEDS YOU. NATIONAL SCNDIH.S
WILL TRAIN YOU. SIND FOR FACTS TODAY
research, and many other important branches
NO OBLIGATION.
of the field. National Schools Master Shop Method Training, with newly added lessons YOU LEARN BY SHOP METHOD
and equipment prepares you in your spare you do servicing, circuit analysis, and do
time right in your own home for these fasci- over loo down -to -earth experiments. You
nating opportunities. OUR OUTSTAND- build a Superhet Receiver and a modern TV
ING METHOD IS PROVED BY THE Receiver, from the ground up, including a
SUCCESS OF GRADUATES ALL ON ER new, big screen picture tube. You also re
THE WORLD!
ceive a professional, factory -made MUI TITESTER. All of this standard equipment is
YOUR TRAINING IS All INCLUSIVO
yours to keep
at just one low tuiccn
We prepare you for a long list of job
opportunities. Thousands of TV and Radio
GOOD JOBS

...

-

.

.

-

GI

-AUTOMATION -are growing

`n

-
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,GET

llli

IOS ANGELES 37, CALIF

FAST SERVICE

- MAIL NOW

NATIONAL SCHOOLS,
4C00 S. FIGUEROA ST
lO5 ANGELES 37, CALIF

I

-

extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

J

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

-

Many students pay for their entire training
and more
with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn

J 1

NATIONAL SCHOOLS

tre

mendous strides. The whole field is alive
opening up new, important jobs rapidly.
National Schools complete training program
qualifies you in all phases of the in.ius,ry.
YOU EARN WHILE YOU LEARN

J

Trairing

NATIONAL SCHOOLS

...

receivers are being sold every day -more
than ever before. And, now, Color TV is
here. Applications of Electronics in indu:ary

rrrf11

(l j [

Approved for

TO
DEPT

R2G -97

Rash free TV-Radio -Opportunity" Book and sample
lesson. No salesman will can.
Are
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Spectacular New
Tape System Components

PENTRON
STEREO

MONAURAL

TECHNIQUES

Zj
f;`i`3,1.iii`í;'°»>> .'
?r,mPn.nngnrrnn>irrm.e

want!
Pentron combines lrofessional features
and custom styling with building -block
flexibility. Add corn onents when you deSelect only the TAPE UNITS you

sire-from the simçlest monaural system
to the all- inclusive stereo systems.

/

.,> nri

nrr.rrvc

HIGH -FREQUENCY PLUG -IN COILS

Low -loss, simplicity, and economy are
features of these high- frequency plug -in
coils. Use a polystyrene strip measuring
31/4" x s/4" x /s ". A %2" hole is drilled about
%" from each end for the round -head wood
screws and 3u" -long fiber sleeves used for

3

MECHANISMS
AVAILABLE

Featuring

-

Professional head
assembly with removable pole piece
Mounts VERTICALLY,

horizon-

tally or at any anSimple single
4
rotary control
Speed change
outputs plus 2 AC convenience outlets
Automatic self -energizing braking.
lever at front panel

gle

3

PREAMPLIFIERS
All

CA units have same physical dimensions

and

require some cutout.

atf

'

CA-11: Tape Playback
only. Response: 20- 20,000
cps. Signal -to- Noise:
55

db

PROTECTING FILES AND HACKSAWS

Manufacturers caution against storing
sharp-edged tools where they might rub
against one another. Here's a trick you

Tape Playback
preamp and record am20 -20,Response:
plifier.
000 cps. Signal -to- Noise:
55 db
CA -13:

CA -15:

mounting the strip to a baseboard. Then
mount two standard phone- tip -jacks in %"
holes about 11/4" apart.
The coil is simply four turns of bare #12
solid copper wire wound around a broomstick handle and spread so that it will fit
the tip-jacks. Number 12 wire fits into the
tip -jacks perfectly. If you want to use #10
or #8 wire, simply solder the ends of the
-A. T.
coil into phone tips.

Stereo Dual

Channel Playback. Response: 20- 20,000 cps.
Signal-to- Noise: 60 db
Hear Fabulous Pentape Recorded Tapes
779 S. Tripp Avenue
Chicago 24, Illinois
Send brochure on Tape Components.
Nome
Address

L
I

30

City and State
Canada. Atta: Radio, Ltd., Toronto

can use to protect your files, hacksaws, and
similar tools. Simply fasten a piece of
(Continued on page 36)
Always say you saw it
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This book is a Gold Mine

for it immediately!

Send

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS
OR TURN YOUR HOBBY INTO A

IN

RADIO

WELL-PAID CAREER

... TELEVISION ...

ELECTRONICS

...

a hobbyist . . . or already in
Whether you're an amateur
Let us show you how to have a bright career in
electronics

...

RADIO! TELEVISION! ELECTRONICS!
ACQUIRE NECESSARY TRAINING AT HOME
Use spare -time hobby hours for CREI Home Study as
thousands of successful technicians have done since
1927. Get concentrated training in minimum time,
then step into a good job and enjoy good pay in the
mushrooming 'electronics industry.
SEND FOR FREE BOOKLET. IT TELLS YOU HOW
How to gain career success in the tremendous electronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
less than $15 billion worth of business per year, not
counting military orders. Take TV for example: there
are about 36,000,000 TV sets and over 425 TV stations on the air. Color TV is pushing ahead furiously.
Electronics is the ONE field of maximum opportunity
in this electronic age.
CREI TRAINS YOU IN MINIMUM TIME AT HOME
Thousands of men before you have benefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now employed in industry here and
abroad. Here is what they say:
"In this time of less than two years, I have almost
doubled my salary and have gone from wireman, to
engineering assistant and now to junior engineer.
I have CREI to thank." -Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.

TURN YOUR HOBBY INTO A HIGH -PAY CAREER!

Today thousands of electronics hobbyists have an opportunity to turn their hobbies into profits. It's the
"Age of Electronics "! Trained men are in crucial demand! You may be "outside" the electronics industries now, working on a job you enjoy far less than
experimenting, building, transmitting, receiving; working for less money than is being paid to electronics
engineering technicians. But your "true love" is electronics. Why not awaken to your opportunities -now?
ELECTRONICS HAS GOOD PAYING JOBS FOR
TRAINED MEN LIKE YOU!
And only trained men can fill them. You can get your
share, if you take time now to gain that indispensable

knowledge.
Here are just two of the typical high -level opportunities available to CREI- trained men:
"Just about four months have passed since I made
my first recruiting trip to CREI. As a result of that
visit Messrs. Kohs, Plante and Wenger are now
members of the Laboratories and Mr. Kresge soon
will be . . . we have some openings now and will
have others
-Bell Telephone Laboratories,
Murray Hill, N. J.
"Two openings in our Field Service
aircraft
electronics
. starting salary is $380 and up .
-North American Aviation, Inc., Columbus, Ohio.

FAMOUS FOR
30 YEARS
CREI is known

and respected
throughout the
Electronic world.
Since 1927 we
have trained thousands in the military, industry
and government.
"ASK ANY ENGINEER."

YOU NEED ADVANCED TRAINING
Sure you have some experience. But the fellows with
only partial technical knowledge move slowly, or stand
still while you
man with advanced technical
training-plunge ahead in the golden world of elec-

-the

tronics opportunities.

VETERAN?
If you are eligible for training under the
new G.I. Bill of Rights, check coupon
for full information.
LIKE TO STUDY IN WASHINGTON?
CREI also offers resident instruction at
same high level day or night. Classes
start often. Check coupon for Residence
School catalog. Qualified residence
graduates earn degree: "Associate in
Applied Science."

r To help

ue answer your request intelligently,
please give the following information:

EMPLOYED

CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Curricula- Founded in

BY

TYPE OF
PRESENT WORK.

.

.

.

.

.

.

.

.

SCHOOL BACKGROUND

CHECK
FIELD OF
GREATEST
INTEREST

ELECTRONICS
EXPERIENCE

{

Electronic Engineering Technology
Broadcast (AM, FM, TV) Engineering Tech
nology

Aeronautieal Electronic Engineering Technology
Television Engineering Technology
Age

Name

IN WHAT BRANCH OF ELECTRONICS
YOU MOST

INTERESTEII'

ARE

Street

City

Zone

Cheek:

September, 1957

1927

Dept. I29 -D, 3224 16th St., N. W., Washington 10, D. C.
Send booklet "Your Future In the New World of Electronics" and
course autline.

Home Study

Residence School

State
Korean Veteran
3

BUILD

ALLIED

knighf=kìts

the finest electronic equipment in money- saving

kit form

!.

knight -kit "Trans- Midge"
Transistor Receiver Kit
Model
Y -767

Tiny, cigarette-pack -size
1- transistor radio kit -fascinating to build. Covers

knight -kit 5- Transistor
Superhet Portable Radio Kit
Handsome, easy-to -build

Model
Y -766

personal portable with

every ultra-modern design

the local AM broadcast

feature: 5 transistors (up
52995 to
200 hours playing time

drain transistor operating for

3W speaker; push -pull audio output; built -in ferrite loopstick an-

$245 band with exceptional sensitivityand selectivity. Features: ferrite core tuned coil; low -

months from single penlight cell;
handsome plastic case. Complete
with all parts, transistor, battery
and easy-to-follow instructions. (External antenna required.) A wonderful value. Shpg. wt., 8 oz.
5245
Model Y -767. Net only
.1-149. Headphones. 1% lbs
$2.15
C -100. Antenna Kit. 11/2 lbs
$l.03

Model
Y -262

51465

from 9v. battery supplied);
printed circuit for easy building; big

tenna- Sensitive reception of AM
broadcast band with exceptional
tone. In ultrsmart highimpact
ivory plastic case with handsome
gold trim; size only 71 x 31/4 x 11/4".
With all parts, transistors, battery
and instructions. Shpg. wt 2 lbs.
Model

Y -766.

DOZENS OF OTHER GREAT
CDSend
Get

$2995

Transistor Lab Kit
Sensational transistor
Model
hobby kit! Assemble the

Y -299

basic parts once, then
complete project after
$1575 project (10 in all), just
by
plugging leads into proper
jacks on printed- circuit board -no
wiring changes needed. Make the
following: AM radio; amplifier; wireless oscillator; code practice oscillator; electronic timer, switch or
flasher; voice -operated, capacity operated or photoelectric relays.
Includes all parts, 2 transistors,
battery, headphones, instructions
for each project. Shpg. wt., 3 lbs.
Model

Y

-299. Net only

51575

knight -kit 2- Transistor Pocket Radio Receiver Kit
It's fun to build this pocket -size two- transistor radio -enjoy loud,

clear local broadcast -band reception wherever you go! Completely
self -contained with built -in ferrite loopstick antenna -no external
antenna needed. Extremely efficient reflex type 2- transistor circuit
actually does the work of 3 transistors! Printed circuit board reduces
building time to about one hour. Has air -dielectric variable capacitor
for easy, accurate station tuning. Operates for months and months
on long -life alkaline battery supplied. Sensitive miniature earpiece
provides remarkably fine tone. Complete with all parts, including
plastic- impregnated case, earpiece, battery and transistors. 4 x 33/4
x 13/4 ". Shpg. wt., 11/2 lbs.
Model

SEE

Net only

knight -kit 10- Circuit

Y -262.

Net only

.$1465

knight -kits IN THE BIG 404 -PAGE ALLIED 1958 CATALOG

for it

our 404 -page 1958

Catalog featuring more
than 50 ALLIED KNIGHT KITS: Hi -Fi, Hobbyist.
Instrument and Amateur Kits. Send for it now.

ORDER FROM
32

"OCEAN HOPPER"
SW RECEIVER KIT

"RANGER" SUPERHET
BROADCAST RECEIVER
KIT. Y-735 $17.25

Y -740

ALLIED RADIO

100

$11.95

"10-IN-ONE"
ELECTRONIC LAB KIT
Y -265 $12.65

N. WESTERN AVE., CHICAGO

TRANSISTOR RADIO
RECEIVER KIT
Y -765

$3.95

80, ILL.

Always soy you sow it in--- POPULAR ELECTRONICS

GET THE MOST FOR YOUR MONEY
EASIER TO BUILD because
KNIGHT -KIT "Step- and -Chek"
instructions are marvels of simplicity-so easy to follow!

IN

ALLIED

LOWEST COST because

knight -kits

LATEST DESIGN -each ALLIED
KNIGHT -KIT incorporates the

giant buying power
brings you biggest savings.

ALLIED'S

very latest circuitry for top -

Save most with KNIGHT -KITS!

quality performance!

Interruption of
light beam triggers
relay, to sound chime
or bell, turn on
lights, etc.

knight -kit Transistorized
Code Practice Oscillator Kit
Advanced -design code
Model
Y -239

$395

practice oscillator -ideal
for beginners learning the
code. Uses transistor circuit- operates for months
from a single penlight bat-

tery. Has clear, crisp tone of approximately 500 cycles. Includes jacks
forheadphonetips; screwterminals
for key. Compact black bakelite
case with aluminum panel, only 23/4
x 33/4 x 11/2 ". Complete with all parts,
transistor, battery and step -by -step
instructions for quick, easy assembly. (Less earphones and key.)
A fine code practice kit at very low
price. Shpg. wt., 1 lb.
Model

Y -239.

$395

Net only

knight -kit Photo -Electronic

knight -kit 2-Way

Relay Kit
Model

Advanced -design, ultra

Intercom System Kit
Easy to build -ideal for

-

sensitive photo -electronic
relay -build it yourself and
$1350 save! Covers 250 -ft. with
white light; 125 -ft. with
"unseen" (red filter) light
(made available in Light Source Kit
listed below). Ideal as announcer,
counter, burglar alarm (can be set
to ring bell continuously when beam
is broken). Hundreds of uses. SPST
relay contacts. 6.3v. terminals provide power for accessories. 105120 v.50-60 cy. AC use. 6 lbs.
Y -702

Model Y-702. Relay Kit. Net ..$1350
Model Y -703. Light Source Kit. With

long -life sealed beam bulb and red
filter. Shpg. wt., 31 lbs. Net .56.75

Model
Y -295

$1475

home or office. Consists of
Master and Remote unit,
each with press -to -talk
switch. Remote can be left

"open" for switchless

answering and baby -sitting. In
"closed" position, Remote is pri-

vate", but can be called and can
originate calls. High -gain 2 -stage
amplifier and 4" PM speakers. Delivers full volume from only a whisper. With tubes and 50 -ft. cable (up
to 200 -ft. may be added). Antique
white finish. Size each unit, 43/4 x

x 43/8 ". For 110-120 y. AC or
DC. Shpg. wt., 8 lbs.
Model Y -295. Net only
$1475
61

knight -kit "Space- Spanner" Bandswitching Receiver Kit

-

Thrilling 2 -band receiver, easy to build, fun to operate
a terrific value. Bandswitch selects exciting short wave.
including foreign broadcast, amateur, aircraft, police and
marine radio (6.5 to 17 mc), and standard broadcast.
$1595 Features highly sensitive regenerative circuit. Includes
built -in 4 "PM speaker and beam -power output for strong
volume. Headphone connectors are available for private listening;
switch cuts out speaker. Kit includes calibrated panel, punched
chassis, all parts and tubes (less cabinet). Easy to build from
step -by -step instruction manual. 7 x 10 x 6 ". For 110 -120 volt.
Model
Y -243

50-60 cycle AC or DC. Shpg. wt., 5 lbs.
Model Y -243. Net only
Y -247. Matching cabinet for above

$1595
$2.90

HOBBYISTS! YOU GET THE WIDEST CHOICE IN ALLIED

"6 -IN -ONE"
ELECTRONIC LAB KIT
Y

-770

$8.45

CRYSTAL SET
HOBBY KIT
Y -261

$2.15

WIRELESS
BROADCASTER KIT
Y -705 $9.50

EASY TERMS AVAILABLE
September, 1957

knight- kits -MOST FUN TO

PHONO OSCILLATOR KIT
Y -760 $5.85

All Prices Nor

F

O

B

ELECTRONIC
PHOTOFLASH KIT
Y -244 $28.50

Chicago

BUILD!

PHONO AMPLIFIER KIT
Y -790 $9.45

MORE knight -kits ON
FOLLOWING PAGES
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Sensational All -New
-Fi
'?yeryone

can
afford

World's Finest

ALLIED

knight -kit

HI -Fl Equipment

Easiest to Build

Money- Saving

knight -kit Complete

18 -Watt Hi -Fi

Custom Styled

Model
Y -786

$3995

Here is

Amplifier Kit

custom-styled, easy-to -build complete Hi -Fi
amplifier at unbeatable low cost. Features 8 inputs
for every possible signal source, includi ng N ART
equalized tape head input. Delivers full 18 watts
a

output
new RCA
hi-fi output tubes;
u
resonse,
db, 2030,000 cps; tape head and magnetic cartridge sensitivity, 5 my for 18 watts output; hum and noise level better than
60 db below 18 watts; output taps for 4, 8 or 16 ohm speakers.
Separate bass and treble controls; full record equalization.
Simplest assembly is made possible through use of exclusive
printed circuit switch and two printed circuit boards-no critical
wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8 ".
Complete with cabinet, tubes, step -by -step instructions. Shpg.
$3.99

down

All -New Custom Styling

Exclusive Printed Circuit Switch
8 Inputs for Every Signal Source
Full 18 -Watts with Superb Specifications

wt., 15 lbs.
Model Y -786. 18 -Watt Hi -Fi

Amplifier Kit. Net only

knight -kit Complete 30 -Watt

Hi -F1

$3995

Amplifier Kit

Comparable to the best -and you SAVE MONEY!
Advanced features include: Linear-deluxe, Williamson -type
tio
or al recordexclusivewithin
recommendedd accuracy; 2
new
1/2
circuit
switches;
3
printedcircuit boards for
printedOnl y $7.69 time
-saving, error -free assembly; separate contindown
uously variable Level and Loudness controls; 8 inputs for every srgnal source; DC on all filaments of preamp
tubes; exclusive 3-way speaker selector switch (use speakers
of mixed impedances without mismatch!)- Power Amplifier
response, ± /2 db, 15- 100,000 cps at full 3ó watt level; distortion- harmonic, 0.55% at 30 watts -IM, 0.74% at 20 watts;
rumble filter switch; variable damping. Output 8 and 16 ohms.
With cabinet, 41 x 15 x 15 ". Ready for easy, money- saving
assembly. Shpg. wt., 32 lbs.
$7695
Model Y -762. 30 -Watt Hi -Fi Amplifier Kit. Net only
Model
Y -762

New Printed Circuit Switches
Three Printed Circuit Boards
Full Equalization
8 Inputs
Full 30 Watts Custom Cabinet

ct;

knight -kit

FM -AM Hi -Fi

Tuner Kit

The best-looking, best-performing FM -AM tuner your
money can buy! Covers full AM broadcast and 88 to
108 me FM. Sensitivity is 2.5 microvolts for 20 db of
quieting
on FM; 3 microvolts for 10 db signal -to -noise
$4995
ratio on AM. Features include: Inertia Flywheel Tun
Tun-Onlyy 54.99 ing for easy, accurate tuning; Automatic Frequency
down
Model
Y -787

Control (plus AFC disabling) to "lock -in" FM stations;
printed circuit board for time -saving, error -proof assembly;
pre -aligned RF and IF coils; tuned RF stage on FM; drift-compensated oscillator; neon glow tuning pointer; cathode follower
output; two output jacks -one for recorder, one for amplifier;
built -in AM ferrite antenna. Ideal for use with KNIGHT -KIT
amplifiers above. Includes handsome, custom-styled case, 4 x
13 x 8 ". Ready for easy assembly. Shpg. wt., 12 lbs.
Model Y -787. FM -AM Hi -Fi Tuner Kit. Net only
$4995

Latest Printed Circuit Design
Flywheel Tuning Built -in AFC
High Sensitivity HI -Fi Response
Advanced Custom Styling

knight -kit 2- Way "Ducted Port "Complete Speaker System Kit
BIG SAVINGS -assemble your own quality
Model Y -789
KNIGHT -KIT 2 -Way Speaker System -it's easy!

Tweeter

1?

()kDER FROM
34

Woofer

Control

Cabinet is pre -finished -you just assemble 7
pieces, mount the speaker components and enjoy rich Hi -Fi sound. Special Jensen- engineered
baffle features "ducted port" construction to enhance bass response. Kit includes Jensen 12"
woofer and compression -type tweeter; genuine
L -pad control permits adjustment of tweeter for
best tonal balance. Impedence, 16 ohms. Assembled unit delivers frequency response of 4514,000 cps. Enclosure measures 26 x 19 x 14 ".
Kit includes everything required for easy assembly. Specify blonde or mahogany finish when
ordering. Shpg. wt., 33 lbs.
Modal Y -789. 2 -Way Speaker System Kit.
$4995
Net only

ALLIED RADIO

100 N. WESTERN AVE., CHICAGO 80, ILL.

Always say you saw it

in- POPULAR

ELECTRONICS

'
Model
Y -754

knight -kit

$3995

TEST INSTRUMENTS:

GET TOP VALUES LIKE THESE

Only

$3.99

knight -kit 1000 OHMS /VOLT

down

VOLT -OHMMETER KIT

knight -kit Deluxe Hi- Fl Preamplifier Kit

Low -cost 38 -range VOM-

exceptional for quality. Features 41/2" meter; 1% precision resistors. Ranges: AC,
DC and output volts, 0 -5000

Sensational Hi -Fi design at new low cost! Features
precise record equalization guaranteed within 1/2 db
of recommended accuracy! Exclusive new printed circuit switches and 2 printed -circuit boards for easy,
error -free assembly; built -in power supply; response,
+ 0.5 db, 10- 50,000 cps; 8 inputs ( including Tape
Head); separate Bass and Treble controls; separate
Level and Loudness controls; Rumble Filter switch;
DC on all tube filaments; cathode follower output.
Beautiful custom -styled case, 4 x 13 x 8 ". Complete
with case. Shpg. wt., 121/2 lbs.
$3995
Model Y -754. Preamplifier Kit. Net only

in 7 ranges; Resistance, 0 -1
meg in 3 ranges; DC ma, 0 -1

amp in

-20

case,

Model
Y -128

$1695
Model
Y -755

63/4 x 51/4 x 43/4".

Easy

to assemble. Complete with
all parts, including battery
and test leads. Shpg. wt.,
3 lbs.
$1695
Model Y128. Net-

knight -kit

$4450

VACUUM TUBE

VOLTMETER KIT

Only

Printed circuit board for
easy wiring. Easy -to -read

$4.45
down

4 ranges; Decibels,
to + 69. Black bakelite

4

meter; 200 ua movement. Zero- center scale, direading
db scale. Polarrect41/2"

knight -kit 25 -Watt Basic Hi- FiAmplifier Kit

ity reversing switch. Re-

Here's superb Hi -Fi performance at less than half
the cost of a commercially assembled unit. Williamson -type linear-deluxe circuit delivers full 25 watts of
virtually undistorted reproduction; use with KNIGHT KIT preamp above. Printed circuit board. Response:
± 0.5 db, 10-120,000 cps at 20 watts. Distortion:
0.15% at 30 watts. Output Impedance: 4, 8 and 16
ohms. Includes balance control, variable damping
control. Chrome -plated chassis; 61/4 x 14 x 9 ". Ready
for easy assembly. Shpg. wt., 25 lbs.
Model Y -755. 25 -Watt Amplifier Kit. Net only...$4450
$4.25
Y -759. Metal cover for above. Wt., 3 lbs

sponse, 30 cycles to 3 mc.
Input resistance, 11 megs.
Ranges: AC peak-to-peak v.,
0- 4.14 -40- 140 -400, 1400,
4000; AC rms v. and DC v..
Model
Y -125

$2495

0-1.5-5-15-50-150-500-

1500; ohms, 0- 1000 -10K100K; 1- 10- 100- 1000megs;
db scale, -10 to +5. 73/4 x
51/4 x 431e ". Shpg. wt., 7 lbs.
$2495
Model Y -125. Net

Model
Y -751

See our 1958 Catalog for the complete line of

$3895

KNIGHT-KIT Test Instruments, including
Oscilloscopes, Tube Checker, Audio Generator,
Signal Tracer, Sweep Generator, Signal Generator, R/C Tester, Flyback Checker, Transistor
Checker, etc. Send for your Free copy today.

Only

$3.89
down

knight -kit

Hi -Fi FM Tuner Kit

The last word in looks, quality, performance and low
cost. Covers 88 to 108 mc; features Automatic Frequency Contrdl (with special disabling circuit); flywheel tuning; pre- adjusted RF coils; pre -aligned IF's;
cascode broad -band RF amplifier; drift- compensated
oscillator; illuminated lucite pointer. Sensitivity is 5
microvolts for 20 db of quieting across entire band.
Cathode follower output. Ideal for use with KNIGHT KIT amplifiers on opposite page, or any amplifier
with phono -tuner switch. With custom -styled cabinet.
4 x 13 x 8 ". Shpg. wt., 12 lbs.
Model Y -751. Hi -Fi FM Tuner Kit. Net only... .$389$

W41 eAW.?`xAR;M:`.5114,

ALLIED RADIO CORP., Dept. 19 -J7
100 N. Western Ave., Chicago 80, Ill.
Ship me the following KNIGHT -KITS:

Quantity

Model

Description

SEND FOR THE 404-PAGE

1958 ALLIED CATALOG
featuring the complete KNIGHT -KIT line

parcel post, include postage (express
shipped collect).

en tosed. For

S

money- saving ALLIED KNIGHT
KITS- Hi -Fi, Hobby, Instrument and Hom
Kits -in the BIG 1958 ALLIED Catalog. For
the best values in Kits, for everything in
Electronics -gel this 404 -page Buying
Guide now.
See ALL the

-

EASY TERMS AVAILABLE
All

P.iccs Not

September, 1957

F

O

B

i

Send FREE 1958 ALLIED 404 -Page Catalog

Name
Address
City

lone

State

Chicago
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(Continued from page 30)

Tips

masking tape to the cutting surfaces of
the tools. The tape will cushion and protect the tools. What's more, when you remove the tape later, you'll find that stray
shreds of metal filings and other dirt will
adhere to the tape -and you'll have a clean
-L. E. G.
tool for your next job.
CARDBOARD HOLDS HAND POWER TOOL
You can keep your hand power tools from
rolling around the workbench or dropping
to the floor by placing them in this simple

Thousands of important, high -paying jobs with
America's "blue chip" industrial firms are
today going unfilled- because of the critical
shortage of Electronics- trained men. This presents an Unequaled Opportunity for You!

Train at the School
that is the Leader.
Training at Electronics
Institute is streamlined to
omit all non -essentials,
concentrate on subjects of

actual value to you on the
job. Approval of our
training is shown by the
fact that leading U. S. firms send representatives to Electronics Institute. In many cases,
our students are hired at high salaries, several
weeks prior to their graduation!
An outstanding staff of instructors, most modern
training methods, most completely equipped
and up -to -date training laboratories -with individual attention to each student's progress
await you at Electronics Institute!

-

cardboard cradle when not in use. Bend a
small sheet of stiff cardboard into the
shape of a trough and staple the overlapped edges at the bottom. If you like,
you may just hold it together with paper
clips instead of staples so that it can be
flattened out in order to save storage

Analog Computer, world
famous "Electronic Brain."

HOME STUDY

TRAINING

-K. M.

space.

also

availob/e-

HOMEMADE ALIGNMENT TOOL

Keep your present ¡ob and income while you

For alignment and trimmer capacitor
adjustment of radio sets, a five -cent plastic

train!

APPROVED
FOR
VETERANS

Member of and

credited
the

by

National

Home Study
Council.

for complete information on
training at Electronics Institute for: Associate

MAIL COUPON NOW

Electronics Engineer, Electronics Technician, Electronics Mechanic, Radio -TV Electronics Specialist.
ELECTRONICS

INSTITUTE,

--

Dept. A, 3101 Oillham
Kansas City, Mo.
COUPON

Without obligation, tell me how
for a Career in Electronics.

I

can qualify

Age

Name
Address

City
Phone

36

State

Veteran?

Plaza,

myself

penholder is easily made into a practical
tool. Cut off the hollow end intended for
the pen nib, then work it into the shape
of a screwdriver with a round file. The
Always say you saw if

in- POPULAR

ELECTRONICS

V-.

A/PA MACHINE THAT COMPOSES MUSIC
?-=_= __-=--:_ Y
Me ße1IMeeeMere1t=

Atuai

tune composed on GENIAC

COMPUTES, "REASONS"
PLAYS GAMES

GENIAL
BRAIN
ELECTRIC

BUILD IT YOURSELF in a few hours!

Yes. you build any one of 33 exciting electric brain machines in just a few hours by following the
no wiring
clear -cut. step -by -step directions given in a thrilling booklet! No soldering required
a toy. The only logic machine kit that
beyond your skill! GENIAC is a genuine brain machine
not only adds, subtracts, etc.. but presents the basic ideas of cybernetics. Boolean algebra. symbolic
logic, automation. etc. So simple to construct that even a twelve -year -old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC. the
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never

-not

.

available before!
OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of
ingeniously designed parts makes building circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields -and get your answers quicker than you can set
them up! Play games with the machine -nim, tic -tac -toe, etc. -and pit your brain against its logici
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem- solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.
YOUR COST FOR GENIAC KIT: only 519.95 postpaid. The 1957 Model CENIAC KIT contains:
(1) a complete 200 -page text. "Minds and Machines "
basic introduction to computers. (2) "How
to Construct Electrical Brains At Home "
fully illustrated text book on basic computer design
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A
special booklet with full scale diagrams that you can tear out and place on your work bench for easy
assembly. (4) Beginners' Manual. Starting from scratch, the manual adds extra experiments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over
400 components and parts.
So -mail the coupon for your GENIAC today! Your money back if not delighted!

-a

-a

K1-Only

Some Firms and Institutions that have ordered GENIAC:
Allis -Chalmers
Remington -Rand

International
Business
Machines
Wheeldex Mfg. Co.
Manuel Missionary
College

U P TO

Walter V. Clarke
Associates
Barnard College
Westinghouse

O

Medical College

Naval Research

ils

Coral Gables
Bell Telephone

Labcratories

Laboratories

(Add
$2.00

of Miss.
Outside U. S.)

$1.00 W.

Acoustics Hi -Fi P4
Nuclear Physics PS
Analog Computer C3

ELECTRONICS
Television P3A
Radio P38

Digital Computer C2

Radar -Theoretical P3CI
Radar -Practical P3C2

-P2A

-P2B
MATHEMATICS

University
Duke University

Kansas Stet:

those that interest you.

College Physics
I

Rohr

Perhaps you never
Is your knowledge of these new technical fields rustyr
had time fo study them but need to now. Write for tree ir.'ormation about
our new, modern, low -cost course. Work at your own specs at home. Check

PHYSICS
High School Physics
O Part I -PIA
O Part 2 -PIB
Part
Part

Los Angeles
Public Sch

Aircraft Co.
Albert Einstein

Electric
Phillips
Laboratories

DATE?

Insurance
Co. of America
Lafayette Radio
General

Musical Instruments

Memory Storage CI
Construction of Robots

P3D

PS7

2

Trigonometry

Algebra
Solid Geometry
Calculus
Statistics
Please send me

CHEMISTRY
High School
College
Analytic

Qualitativ.

Quantitative
rganic
Physical

BIOLOGY

Q High
Q

School
Human Biology
Zoology
Botany

Genetics

Child P52
Abnormal

PS3

Mental Hygiene

Aptitude Test

PS4
P55

Rapid Reading P56
Construction of Robots

PS7

GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S.)

OLIVER GARFIELD CO., Dept.

PE -97B, 31

Name

Age

City

Zone

September, 1957

PSYCHOLOGY
Normal PSI

Broadway, New Haven, Conn.
.Occ- potion

..State
37
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Tips

other end of the penholder can be similarly
treated to make a tool with a smaller

-K. M.

blade.

TOOLS STORED IN TRAVEL BAG

-

-

such as interchangeable screwdriver and socket sets
from getting lost, store them in a small
To keep small tools
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RUBBER BAND PROTECTS
PHONO NEEDLE

a)
>_

D

V
°

o

á

A phonograph needle or pickup cartridge
can be damaged, while moving the player
about, if the pickup arm should slide from
its rest. It's a good idea to bind the pickup

.

Z
o

.

V°'Uo0
i

.1Q

o

lial HU
z
,
MIMI

plastic travel bag. The moisture -proof bag
will also keep them from rusting. -J. A. C.

®

ó

\4:2

o

A`
-0

ó

V

v)

a

w

á

mr-Q

O

arm to the rest with a heavy rubber band
when the player is not in use. The band
can be easily slipped from the rest and may
remain on the arm while records are being

-K. M.

played.

EMERGENCY BATTERY RENEWAL

When flashlight batteries go dead during
an emergency and replacements are not
available, connect them in series between
the spark plug of a running engine and the
high voltage lead. This will rejuvenate
-S. C.
them in short order.
Always say you saw if

in-POPULAR
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BUILD 16 RADIO
CIRCUITS AT HOME

only

with the New Improved

PROGRESSIVE RADIO "EDU -KIT"
A Practical Home Radio Course

No Knowledge of Radio Necessary
No Additional Parts or Tools Needed
School Inquiries Invited

NOW ALSO INCLUDES:
12

RECEIVERS

TRANSMITTER
SIGNAL TRACER

Attractively Gift Packed

SIGNAL INJECTOR
CODE OSCILLATOR
I

$1 9 95

Excellent Background for TV

FREE

WHAT THE "EDU -KIT" OFFERS YOU

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rockbottom price. Our Kit is designed to train Radio & Electronics Technicians, making sa
ost modern methods of home training. You will learn radio theory, construction
the most
practice
earn hmg.
regular schematics; how to wire and solder in
You will learn now; build
ld radios, using reflu
rtes
You will work with the standard type of
mea m ones¡ how
a professional
development of Printed Circuit
punched metal chassis as well as tes
the latest development
of radio. You will test equip study and work with
You will learn the and
You will learn
RF and AF amplifiers and oscillators, sivectord, rectifiers, test
d practice
You will
¡II learn
Yoe
and pr
tad
al
Oscillator.
code, using tPr
the Pensives
t Signal Injector. Progrestrouble-shooting, using the Progressive Signal Tracer, hying
for
Tester
the accompanyingg instructional material.
sive Dynamic Ravit
Radio
Electronics
F.C.C.
Radio
Classes
Classes
Rice,
Trans
General
for
the
lde
6o
Te,
and
You will receive training
Receiver,
Code Oscillator, Signal ellent
Amateur Licenses. You will build
and rounl Injector circuits, and learn how to operate them. You will receive an excellent
background for Television.
The. The "Edu will is the
fem ny previous knowledge of radio r science is
Absolutely
will provide
The "es
and engineering
Ell tad
product of many years of ne
the Complete Frète
many
th mric
in alone
and Radie worth
you with a baser
of $19.95. The Signal Tracer alone is worth more than the price of the entire Kit.

I

c

THE KIT FOR EVERYONE
You do not need the slightest background
in radio or science. Whether you are inter
sated in Radio & Electronics because you
want an interesting hobby, a well paying
business
job with a future, you will find

the "Edu -Kit" a worth-while investment.
excerpt
erpt from a letter that we
Here is
received from Loren DePriest, 1496 4th
St., Mansfield, Ohio: "I have spent many
pleasant hours in constructing the radios
from the schematics in your book, and have
learned a great deal from them. Being as
I
consider the
I am interested in Radio,
your
t. I have learned more from your
investment.
course by actually doing than I did from
an expensive course."
Many thousands of individuals of all ages
and backgrounds have successfully used the

"Edu-Kit"

the world.

in more than 79 countries of
The "EduKit" has been care-

fully designed. step by step. on that you
The
'Edu -Kit"
cannot make a mistake.
allows you to teach yourself at your own
rate. No instructor is necessary.
for
courses
also
used
The "Edu -Kit" is
of study, extra -curricular activities, industrial personnel training and rehabilitation.
Schools,
The "Edu -Kit" is used by Jr. High
High Schools. Technical Schools. Jr. Colleges, Colleges, Universities,
Industrial
firms, Rehabilitation Hospitals. Boards of
Education, U. S. Govt. agencies. United Nations Educational, Scientific and Cultural
Organizations (UNESCO), Veterans Admiinistration, and numerous adult, radio and
young peoples. groups and clubs. The 'Edu Kit" is also popular with servicemen
throughout this country and abroad.
Designed for universal use, the "Edu is"cur etes
regular house elecor DC.

PROGRESSIVE TEACHING METHOD

world.
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the
The "Edu and is n ersallly accepted as the standard in the field of electronics training.
principle of 'Learn by Doing." Therefore rye construct.
Kit" uses the modern educational
closely integrated Grolearn schematics, study theory, practice trouble- shooting-all in
in radio.
gram designed to provide an easely.l earned thorough and interesting background
You begin by examining the various radio parts of the "Edu- Kit." you then learn the
function, theory and wiringg 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
and trouble- shooting. Then you build a more advanced radio, learn more advanced theory
n rate, you will find
anner, and at your
a progressive
and techniques. Gradually,
yourself constructing more advanced multi -tube radio circuits, and doing work Ilk* a pro.
ff

sional Radio Technician.

THE "EDU -KIT" IS COMPLETE
You will receive all parts and instrucradio
tions necessary to, build 16 different
and electronics circuits. each guaranteed
Our c Kits contain tubes, tube
to operate.
and
paper
iable,
electrolytic
sockets,
tie strips,
dielectric vcondensers, resistors, metal
chasoils, hardware, tubing, punched
lder, etc.
sis, Instruction Manuals, wire,
Circuit
Printed
receive
In addition, you
chassis.
Circuit
materials, including Printed
special tubesockets, hardware and instrucYou also receive a useful set of
tions.

FREE EXTRAS
RADIO & ELECOF TOOLS
ELECTRIC SOLTRONICS TESTER
TESTER INSTRUCDERING IRON
HIGH FIDELITY
TION MANUAL
TELEVISION
QUIZZES
GUIDE
RADIO TROUBLE-SHOOTBOOK

tools;

i ---UNCONDITIONAL

MEMBERSHIP IN

RADIO -TV CLUB: CONSULTATION
SERVICE FCC AMATEUR LICENSE
PRINTED CIRCUITRY
TRAINING

September, 1957

TESTER

'SERVICING LESSONS'
You will learn trouble- shooting and
servicing in a progressive manner. You
will practice repairs Oil the sets that
you construct. You will learn symptoms
and hawse. of troubles in home, portable
and car radios. You will learn how to

the professional Signal Tracer, the
pique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way. you
willl be able to do many a repair job for
your friends and neighbors, and charge
feess which will far exceed the price of
the "EduKit." Our Consultation Service
will help you with any technical problems
you may have.
J. Stataitis, of 25 Poplar P1.. Waterbury, Conn., writes: "I have repaired
several sets for my friends, and made
money. The "Edu -Kit" paid for itself. I
was ready to spend $240 for a Course.
but I found your ad and sent for your
use

Kit."

FROM OUR MAIL BAG
Ben Valerie, P. O. sox 21, Magna.
Utah: "The Edu -Kits are wonderful, Here
I am sending you the questions and also
the answers for them. I have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. I en
joyys every minute I worked with the
different
ent kits: the 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. Shull, 1534 Monroe Ave.,
Huntington W. Va.: "Thought I would
dropyyou a few lines to say that I received my Edu -Kit, and was really amazed
that such
bargain can be had at such
a low price. I have already started repairing radios and phonographs. My friends
aweal)
get
the
of itpso 'uickly, The oubl e
q
shooting Tester that somes with the Kit
is really swell,
d find the trouble If
there
any to be found."

i

th

i

most Important aspects of
One of
the 'Edu -Kit"
the Free Consultation
Service which we provide. Our staff of
experts carries on an extensive correspondence with tudenta in all parts of
the world, concerning all
of ISO Cronics. We welcome and encourage tudents to send s their problems, whether
related to
y of the material co ered in
the "Edu -Kit" course. or
countered in
other experiences in the field of lei

tronie'.

MONEY -BACK GUARANTEE

-

ORDER DIRECT FROM AD
RECEIVE FREE BONUS RESISTOR KIT WORTH $5

SET

ING BOOK

SOLDERING IRON

CONSULTATION SERVICE]

`

iron,
a
Elecelf- powered Dynamo c'Ratlio
tronics Tester. The "Edu -Kit" also includes
Code Instructions and the Progressive Code
Oscillator, in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with the Progressive
Signal Tracer and the Progressive Signal
Injector, a High Fidelity Guide nd a Quia
B ook, You receive all parts, tools, instructions etc. Everything is yours to keep.
I

SET OF TOOLS

"Edu -Kit" Postpaid.
enclose full payment of $19.95.
Send "Edu -1(it" C.O.D. I will pay $19.95 plus postage.
Send me FREE additional information describing "Edu- Kit." Include FREE
valuable Hi -Fi, Radio and TV Servicing Literature; worth $1.50.
Send

1

Name
Address

PROGRESSIVE "EDU- KITS" INC.
497 Union Ave.. Room 536D, Brooklyn 11. N. Y.
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C /iGV

E/CO

FREE

CATALOG

SAVES YOU 50% on your

TEST INSTRUMENT & HI -FI COSTS
50 KITS & WIRED MODELS to choose from!

33-00 Northern Blvd., L.I.C. 1, N.Y.

Show me HOW TO SAVE 50% on Laboratory Precision test instruments & Hi -Fi. Send FREE catalog &
name of neighborhood EICO Distributor.
PE -9
Name

Address

Zon.... State

City

Occupation
Prices 5% higher on West Coast

Home, car, TV,

appliance repairs:

il

ó

#540

VACUUM TUIE

NEWT

PEAK -ta -PEAK

#232

& UNI -PROBE

REDI.TESTER

#221

KIT $12.95

KIT $25.95

WIRED $15.95

WIRED $39.95

MULTIMETER

YTVM

VOLTMETER

NEWT

1000 Ohms /Volt

#536

(pot. pend.)
KIT $12.90

KIT $29.95

-

WIRED $14.90

WIRED $49.95

You build EICO KITS in one evening but they last
a LIFETIME! OVER 1 MILLION in use today!
S"

PUSH -PULL

SCOPE

tr= professional

KIT $79.95

Scope

WIRED $129.50

i
An

SIGNAL

GENERATOR #324

KIT $34.95

WIRED 5109.95

MULTIMETER

TV-FM SWEEP

40

f

#556
GENERATOR

01/2" METER)

#360
KIT S34.95

WIRED $39.95

WIRED 549.95

ELIMINATOR
CHARGER

RETMA Res. Sub.

flashlight, photo -flash,
electronic equipment
batteries:

BATTERY

WIRED $38.95

WIRED $23.50

WIRED $28.95

Test radio, hearing aid,

6V 8 12V

8

KIT $16.90

MULTI -SIGNAL TRACER #145
KIT $19.95

KIT $29.95

KIT 569.95

WIRED $49.95

1000 Ohms/Volt

(150 Lt to 435 mcl)

KIT 526.95

TUBE 8

TRANSISTOR TESTER

TUIE TESTER #625

LlirA

NEW!
RF -AF

#460

SCOPE

Lowest- priced

DYNAMIC

CONDUCTANCE

5 -MC TV

WIRED $79.95

tit_

NEWT

SLACK.&.WHITE

KIT S44.95

oe

#666

NEWI COLOR &

#425

Box #1100

KIT $5.95

BATTERY TESTER
R.0 BRIDGE & R-C-L
COMPARATOR

KIT 519.95

WIRED $9.95

RETMA (ap.Sub.

#584

Ica #1120

#9501

WIRED $29.95

KIT $9.95

KIT 55.95

WIRED S12.95

WIRED $9.95

only from

HIGHEST QUALITY HI -FI

WIRED S44.95

50 -WATT

4o-watt

MASTER

KIT 529.95

NEW!

NEW

NEW

CONTROL
PREAMPLIFIER zsHF61
KIT $24.95 WIRED $37.95
with Power Supply:

at the lowest prices...
Ultra- Linear

Uhl tint&

POWER
AMPLIFIER
>: HF50

RION

FIDELITY

#KFW

ilh ACRO

KIT $72.90

with

POWER AMPLIFIER

10 -330 OUTPUT XFMR
WIRED

MIS

CHICAGO OUTPUT XFMR
KIT $57.95 WIRED $87.95

proven trouble -free
designs
superb listening quality

unequalled circuit
refinement
unequalled component

quality

unmatched control

facilities

unmatched low distortion
NEWT

NEW!
20 -WATT

UltraLinear
Williamson- type
INTEGRATED AMPLIFIER

&KIT
40

t HF20

$49.95 WIRED $79.95

4.4 Qq. QJ

COMPLETE

NEW!
50 -WATT

Ultra Linear

INTEGRATED AMPLIFIER
a HF52
KIT $69.95 WIRED $109.95

with

FACTORY -1UILT

CASINET -2 -WAY

NEW! 12 -WATT Williamson -

type INTEGRATED AMPLIFIER = HF12

KIT $34.95

HI-FI SPEAKER
SYSTEM

0HFSI

S3t.HS

WIRED $57.95

Always say you saw it

in- POPULAR

ELECTRONICS

RADIO
Keeps You in Touch
Mont Lats.. Inc.

3'-=.i.dl'

4

12

By LEO G. SANDS
and
MIKE BIENSTOCK

Paging and telephone systems
use radio waves to

keep pace

CONTROL TERMINAL

with today's business world
You're a doctor. You're out on a call this evening, and it's a half -hour drive to your patient.
When you get there and call in, your nurse tells
you one of your patients has had a serious accident. He's in the hospital now, and they're operating.
*

You're a doctor. You're out on a call this evening, and it's a half -hour drive to your patient.
Suddenly the phone under the dash rings once.
You pull over, pick up the handset, press the button, and you are in instant contact with your office.
Your nurse tells you one of your patients has had
a serious accident. You speed to the hospital where
you are in time to supervise the operation.. .
September, 1957
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these receivers are pocket -size jobs which
weigh a few ounces. They can be rented
or bought at a cost of about $50. The
subscriber to this private service takes the
tiny radio out of his pocket, holds it to his
ear, presses a button and listens. The
names or call numbers for those with messages waiting are transmitted from a base

station. Generally the information is taped
and rebroadcast until the subscriber calls
in, then the signal is erased.
To extend this service over a greater
range, a mobile receiyer with a built -in
speaker can be mounted under the dash.
Since a superheterodyne circuit is used,
the range is stepped up. The car battery

The little lady above is shown
demonstrating one -way radio paging.
Subscriber presses button
and hears the taped message.

Mobile telephone transmitter and
receiver control panels (right) at
Pacific Telephone & Telegraph Co.
DID THAT sound nice,

but a bit futuristic? You're partly right. It is
nice, but communication with a moving
car is here today, a bustling youngster
growing lustily and with practically an unlimited future. The prospects are tremendous, not only for the doctor who
receives emergency calls, but for anyone
whose business requires him to keep in
constant touch with home base
salesmen, who may get tips on customers ..
executives whose advice may be needed to
make a critical decision
newspapermen, who may be routed to cover a top
story while it's happening . . radio and
television servicemen who may be sent on
an emergency. The list is nearly endless.
There are a wide variety of services
available. Let's examine them in order of

...

.

...

.

cost and complexity.
One -Way Radio Paging. Not quite the
same as the Dick Tracy wrist radios,
42

furnishes the power to operate the set.
Telephone companies provide a similar
auto signaling service. The signal is a
buzzer and light. Installation for such
service is half of the regular auto radio to- telephone service-$25 for most areas,
plus $12.50 for rental and maintenance,
plus a minimum calling charge of $5 which
would pay for 30 to 40 calls.
Message Service. This is handled by
private communications firms. The installation includes equipment similar to that
used in regular mobile radiotelephone,
which will be described under that category. The service differs in this way: instead of direct voice contact between both
parties, the message is shortstopped by a
third person, the company operator.
Suppose the doctor's nurse wants to call
him. She rings up the private operator
and gives her the message she wants delivered. Then the operator calls the doctor
POPULAR ELECTRONICS

Mobile telephone equipment installed

in

the trunk of the car (left) takes up relatively little space, is out of the way.

Message service control center (below)
is operated by two persons, one taking telephone messages, the other on radio.

on the _road. He gets the signal, picks
up his mike or handset, and answers her.
She gives him the nurse's message. Direct
communication, of course, would be in
violation of the common carrier tariff filed
by the telephone company.
Typical charges in the New York area
are as follows: a monthly fee of $36.30

allows 100 air -minute messages, after
which ycu are charged 10 cents per call.
Incoming messages are billed at a straight

KIND OF

SERVICE

SERVICE

CATEGORY

FRETYPE OF OPERAAPPROX.I
RANGE QUENCY MODO- TOR'S LIBAND
(miles
CATION
CENSE
(mc.)

Radio
Paging

Misc. one -way
signaling

5

to 25

Radio
Message

Misc. common

5

to 25

carrier

Private
WalkieTalkie

Citizens Radio

Private
Mobile

Citizens Radio
Class A

Class

to

6

Amateur

Base
Mobile
Unit Station

Monthly
Service

AM

No

$50

*

$ 12.50

to 162
v.h.f.

FM

No

$475 up

*

$36 **

465 (only)

AM

No

38.58 and
43.58 v.h.f.

152

SI 39.50 and up

None

u.h.f.

B

Extended Urban Mobile
Telephone Radiotelephone

Private
Mobile

I1/2

APPROXIMATE COST

5

to 25

460 to 470
u.h.f.

FM

No

5

to 25

35
152

to 44
to 162
v.h.f.

FM

No

Unlimited All licensed FM, AM,
radio ham
on SSB

Yes

$600 up

$1000 up

None

-

*

5' 2

Depends on installafion

None

bands

* Operated by common carrier

-

Furnished by phone company (some permit subscriber fo furnish own equipment)

** Includes equipment, maintenance, limited number of
September, 1957

calls or messages
43

The car at right is equipped with a two -way Bendix mobile unit provided by message service common carrier.

A typical mobile telephone
low.

is installed in the car beNote handset holder and control unit under dash.

RCA installation of a two way mobile radio system at a
large trucking firm. Dispatcher
is shown at far left in communication with one of the local
pickup and delivery trucks.

10 cents each. The fee is broken down to
$17.50 monthly for service, $10.50 for
rental and $5 for maintenance. There is a
10% Federal tax. Installation charge is
$25 per unit, and removal charge is $10

payable in advance.
Citizens Radio Service. There are
three types in this category: Class A, B
and C stations. We are concerned with
only the first two, since Class C is strictly
for remote control transmission.
Class B stations may only be operated
on 465 mc., with a maximum input power
of 10 watts. Class A may be operated on
any frequency in the 460 to 470 mc. band,
with power limited to 10 watts between
462 and 468 mc. and 50 watts on the other
frequencies.
The further distinction between the two
is that equipment cost for Class A transmission pretty well limits its use to commercial firms interested in getting distance,
44

which is usually eight to ten miles, depending on terrain and conditions. Class
B, therefore, is generally used by private
citizens who get a range of one -and -a -half
to six miles, depending on conditions. Vocaline makes transceivers for this band
which sell for $139.50 a pair. They require
no installation.

For a Class A installation, initial cost
may run to about $700 for the car equipment and $1200 for the base station,
which can be at home or in the office. It
may cost more if a tall antenna support
is needed at the base and if a heavy -duty
generator is necessary in the car. The
equipment will give a range of eight to ten
miles in most areas even without elaborate
antenna systems at the base. The higher
the base antenna, of course, the greater
the range. Reflection characteristics of
u.h.f. make it possible to enjoy good com(Continued on page 118)
POPULAR ELECTRONICS

NBS Sets Up Radio

Warning Network

From the control room above, teletype messages come and go to and from all
corners of the world. Phrased in an unusual cod5ng system, the messages deal
with radio receiving and transmitting conditions between IGY observatories.
Operators of the equipment installed at Ft. Belvoir, Va., by the National Bureau
of Standards predict radio conditions so that communcations during this vital
period will not be interrupted.

The Loudest Yell
The frightening "bomb"
pictured here won't tear
anyone to bits. Actually, it
isn't a bomb at all, but an
instrument of peace. It
tries to talk the enemy out
of shooting. This "bomb"
houses a 500-watt battery powered amplifier and a

horn -type loudspeaker

Teletype Takes to the Air
Bulk and weight of ordinary teletypewriters used to present a problem in sending and receiving printed messages in
flight. Wright Air Development Command,
at Dayton, Ohio, has now licked this problem with a small, lightweight model. The
photo above shows the separate keyboard
and printing unit of the new design in
front, contrasted against the bulk of the
older equipment. The new machine is also
capable of transmitting messages from a
memory storage and will work regardless
of the aircraft's heaving and yawing while
in flight in any type of weather.
September, 1957

which delivers tape -recorded messages to the en-

emy as it drifts down under
a parachute. Its tremendous sound output is intelligible from as high as
4000 feet and will cover a
wide area on the ground.
The "talking bomb" was
developed for the U. S. Air
Force by Cook Research
Laboratories of Skokie, Ill.
It if does its job, the
"bomb" can save more lives
than real bombs of the
same size could destroy.
45
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By

H. H. FANTEL
Associate Editor

TWAIN, who complained that "everybody's
talking about the weather but
nobody is doing anything about
it," evidently reckoned without
Dr. Irving P. Krick, who uses
electronic trickery to outsmart
the weather. When his methods
are perfected, weather can no longer come
unexpected. "Soon we'll be able to tell
you," promises Dr. Krick, "when and
where it will rain next year, and about
how much."
Charting the Air Ocean. The trick consists in charting all the churnings of the
vast air ocean which makes our weather.
If you know the pressure fronts, and wind
patterns at various altitudes, it is possible
to predict just how the weather -bearing air
masses will push themselves around. But
since so many factors are involved in the
formation of weather, and every factor influences every other factor, the weatherman needs complex mathematics to take
all that into account.
That's where electronics comes in. Dr.
Krick employs a UNIVAC computer to do
his figuring. More important, he relies on
the UNIVAC's electronic memory to "keep
in mind" a vast background of past weather history. The current weather situation
is interpreted against this background to
arrive at the future prediction.
Long Memories. The accuracy of the
prediction naturally depends on the
MARK
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amount of such previous data available.
This is inherent in the logic of the method.
For this reason, Dr. Krick and other meteorologists spent over two million dollars
to compile 15,000 maps, showing the
weather in the northern half of the world
for every day back to 1899. Since there
was no official weather reporting in many
places until recently, much of this information had to be dug out of the logs of
old ships, from town journals, and other
rare sources.
To riffle through this mass of data and
pick out what is pertinent would ordinarily
take so long that the weather would have
passed by the time the forecast was ready.
To speed it up, about 100,000 men would be
needed to complete the figuring before the
forecast turned to history-and they all
would have to look over each other's shoulders to copy their partial results.
Fast Figuring. But now UNIVAC
comes to the rescue of the weatherman
who missed the climatic bus. Doing the
work of 1000 man -hours in 38 seconds, it
sifts the mountains of information and relates them in a jiffy to the present weather
POPULAR ELECTRONICS

Dr. Krick, on facing page, scans weather data teletyped to his laboratory. Above left, UNIVAC is programed to interpret these data. At right, staff members consult barographic maps.

report. Then -by working out the equations that describe the happenings in the
pops out its prediction.
atmosphere
Dr. Krick gives all due credit to his electronic helper: "With this remarkable machine, we've closed a big gap in our forecasting. UNIVAC can now calculate the
position, shape, size and pressure of key
weather features at the earth's surface for
any time in the future. Thus, we can give
you the weather with high confidence for
years to come!"
Custom Forecasts. Having taught meteorology at such famed institutions as
the Massachusetts Institute of Technology
and California Tech., Dr. Krick now runs
a private weather consulting service with
headquarters in Denver, Colo. Baseball
clubs, farmers' organizations, radio stations, and insurance companies (who insure against bad weather) are among his
subscribers. But his most famous client
was Dwight D. Eisenhower, who wanted
to know what the weather would be in
Washington on his inauguration day.
The computer was fed data consisting of
pertinent pressure patterns for the east
coast ranging over the years 1935 through
July, 1955. UNIVAC did the mathematical
calculations necessary to determine whether an equation from this bloc of material
could be projected to January 21, 1957. It
came up with three suitable equations.

-it
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Dr. Krick predicted that "January 21
will mark a one -day break in the storm
which will hit the city over the weekend.
Cold, brisk, reasonably clear weather will
prevail from the time of the inauguration
ceremony throughout the rest of the day."
The weather behaved on schedule -even
to the extent that, as the President
stepped upon the reviewing dais, the sun
broke through for the first time that day.
Counting Sky Tides. The theory that
yields such amazing results is based on the
discovery that the weather moves in regular cyclic patterns, which repeat themselves like the tides of the ocean. Dr. Krick
explains "We further confirmed that the
atmosphere is an orderly thing, that it has
stability, and pressure sequences repeat
themselves with minor variations." In
other words: given enough data and modern methods for interpreting them, we can
tell the weather months and even years
ahead.
For specific forecasts for certain days,
the main trick lies in evaluating the minor
variations against the over-all picture of
the weather tides. Dr. Krick is quite confident that his electronic partner can help
him pinpoint these quirks. A reporter recently asked him : "What kind of weather
can I expect for Christmas next year ?"
With a grin, Dr. Krick shot back: "Morning or afternoon ?"
:

--
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Matchless FOSDIC
The Bureau of Standards' new FOSDIC
II (Film Optical Scanning Device for Input to Computers) is a great movie -goer.
It reads microfilmed copies of punched
cards. Since there are 300 million of these
cards at the Weather Records Center in
Asheville, N. C., the electronic scanner
(below) was designed to cut down the
labor of search by reading as many as
4000 cards a minute. In addition, the film
gives the operator a chance to study any card
visually, cuts down on storage space and
allows easy duplication of cards. Also, records can be kept indefinitely. The film is
read while in motion. As it passes the
scanning head, the columns are read and

Air Traffic Aid

This new cathode -ray tube (above) was
designed by Stromberg- Carlson to meet
some of the complex problems of airport
traffic control. The "Indicoder," with a 11/2"
square screen, will have a 1" number
projected on it. A group of the tubes in
combination will form an electronic display board which can keep current, detailed
information on scores of aircraft near the
field. This job is getting more and more
difficult to do by hand. The Indicoder will
be plugged directly into the computer.
Electrons deflected through a stencil inside
form the numbers.

Free Courses

Queens Evening Trade School, 37 -02
47th Ave., Long Island City, N. Y., is offering free radio and television service
courses. Registration for all classes will
take place at the school from 7 to 9 p.m.
on September 9 and 10.

results stored. At the end of the scan, the
memory contents are compared to the pattern. When agreement is found, the film
stops, leaving the image in the field of
view to be examined.

Hopping Up Telescopes Electronically
MAGNETIC FIELD

THIN
FOILS

DIM IMAGE IN

MUM
1114.1
PHOTOELECTRONS-

4R

SECONDARY
ELECTRONS

BRIGHT
IOUTE

FLUORESCENT
SCREEN

Astronomers expect
to hop up the power of
telescopes tenfold by
using the "image mul-

tiplier" tube (left)

which multiplies photoelectrons released when
photons of light strike.
As electrons hit successive foil "screens,"

they release correspondingly larger numbers, aided by the magnetic field.
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By LEONARD FELDMAN

Flat frequency response from

old recording curves

Building
Hi-Fi Equalizer

Y

FOR THE PAST several years all recordings have been standardized so that
you need no longer vary equalization settings. Any good preamplifier with accurate
RIAA (Record Industry Association of
America) playback characteristics will reproduce records correctly -provided that
they don't happen to be made before 1953,
the year the record manufacturers got together and agreed on a standard equalization curve.
Before that time, virtually every important disc maker had his own way of
"gimmicking up" his recording equipment
during a session, so that your hi -fi equipment had to provide different record
equalization settings. Since the end of
1953, however, life has become much
simpler. Purchasers of new recordings
merely set their equalization switches to
RIAA (sometimes called Orthophonic, by
RCA) and leave them there.
Some equipment manufacturers, taking
their cue from this simplification, abandoned the extra levers, knobs and switches
in favor of this single standard setting.
The small "outboard" preamplifiers for
magnetic cartridges (such as the single tube jobs made by G.E. and Fisher) settled
comfortably into RIAA equalization, after
September. 1957

abandoning all the others. Thousands of
these small, "fixed equalization" preamps
are successfully in use today and do a
splendid job for people who improved their
older phonographs by adding a magnetic
pickup.
What About Older Records? With so
many "fixed equalization" preamplifiers in
use, both old and new, what does the
penurious hi -fi fan do about reproducing
records made before RIAA?
The equalizer shown here has two very
important aspects. First, the parts required to build it cost less than $4.25 and
are all available from standard jobbers.
Second, the unit is an outboard affair
which is plugged in between your preamp
-any preamp -and your amplifier.equalizer
The latter feature makes this
compatible with almost any setup for
which it provides a choice of equalization
settings. What's more, because it is
"patched into the circuit" after preamplification, there's no danger of hum and
noise because the signal has already been
amplified at the point of insertion to a
level where these problems no longer exist.
What the Equalizer Does. There are
four selectable positions of low-frequency
equalization (sometimes called "turn49

Wiring layout for the

equalizer should closely
follow the pictorial diagram at left. Switches
SI and S2 are viewed
from rear. The schematic diagram below
shows how S
controls
the bass turnover frequency while 52 reguI

lates

PI

PARTS LIST
Cl, C2 -1500 -µµfd. disc capacitor
C3- 820-µµfd. disc capacitor
C4- 0.02-0d. disc capacitor
C5 -0.04 -µfd., 200-volt paper tubular
capacitor
C6 -0.015 -µfd. disc or tubular capacitor
11- Standard phono -tip jack
PI-Standard phono-tip plug
Rl, R2- 10,000 -ohm, 1/2-watt carbon
resistor
R3, R4-47,000 -ohm, 1/2 -watt carbon
resistor
RS-22,000 -ohm, 1/2-watt carbon resistor
Sl, 52 -3-pole, 4-position rotary
switch (Mallory
1-Cabinet (ICA No.31341)
29440)
Misc. shielded cable, hookup wire,

SWITCH POSTIONS

etc.

2

Si
S2

over ") and four positions of high- frequency
equalization (sometimes called de- emphasis
or roll -off). Since the two selector switches
operate independently, the unit can actually produce sixteen distinct equalization
settings to accommodate virtually any record ever made.
Suppose an RIAA type of record were to
be played through a preamp having only
RIAA equalization. No additional equalization would be needed to get a response
as flat as it should be. Since the bass on
the record is attenuated and the treble is
peaked, the action of the preamp is just
the reverse, resulting in perfectly flat response.

But if, for instance, an old LP recording made in 1950 is played through the
same preamp, the record's frequency response is not the reverse of the preamp's
playback response. Consequently, the net
50

treble roll -off.

RIAAAES
RIAA AES

3

4

LP

NAB

RCA

LP

result is not flat frequency response, but
a departure from flat by as much
as 4 db at 50 cycles and nearly 2 db at
10,000 cycles. To a discerning listener, and
through a first -rate loudspeaker, these differences are quite apparent.
Since your preamp already has RIAA
equalization built in, the equalizer discussed
here merely adds or subtracts the diff erence between RIAA and the old playback
curve to restore flat response. As the
maximum deviation of any of the curves
compared to RIAA is only about 5 db, it
was possible to construct this unit without
any tubes. The total volume loss introduced by the equalizer is just slightly less
than 6 db, which simply means that your
volume control on the amplifier will have

rather

to be set slightly higher.
Building the Unit. Wiring should follow
exactly the layout shown in the schematic
POPULAR ELECTRONICS
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switches to the chassis. It is not necessary
to use shielded wire, except where indicated in the diagram. The only physical
return to chassis ground is made at the
input jack, a practice highly recommended.
Connect the shielded cable now going
from your preamplifier to your main amplifier to the input of the equalizer instead.
The output cable from the equalizer
(which should not be longer than 8 feet) is
then connected to the input jack of your
main amplifier. With the two equalizer
switches set in the flat position, you will
get RIAA equalization just as before and
this setting is correct for all of the newer
recordings.
If your preamp also has provisions for

Finished

equalizer

pears above

apwith its two

rotary switches, one for
adjusting the bass turnover
and the other for adjusting
the treble roll-off of various recording curves to the
RIAA standard.

You can see the basically
simple wiring of this instrument at the right, where
the unit is pictured with its
cover removed.

and pictorial diagrams. The two switches,
S1 and S2, form the heart of the system.
For standardization, two 3 -pole, 4- position
switches were chosen even though not all
the lugs of both switches are actually
utilized. Some of the extra lugs are used
as tie points.
The front of the chassis requires two
symmetrically spaced %" holes for mounting the switches. At the rear of the chassis, there should be a 1/4" hole for the output
cable and a 11/x" hole centered between two
clearance holes for #6 machine screws,
11/16" apart, in which the input phono jack J1
is mounted. The poihter knobs are supplied
with the switches.
In finishing our unit, we used decals,
which provide an assortment of words and
phrases commonly used in electronics.
Wiring Hints. Most of the switch wiring can be done before mounting the
September, 1957

microphone or tuner inputs, set the equalizer for "flat" when using these signal
sources. It is not necessary to disconnect
the equalizer even when listening to high
level signals such as tape or tuner. However, if in doubt, what better advice can
we offer than to set the switch positions
to yield sound most closely resembling live
music as you know it. An ear accustomed
to hearing live music is still the ultimate
test of "fidelity."
Remember, this equalizer does not take
the place of regular tone controls. These
should still be used -with discretion, how ever-as you find them necessary to compensate for acoustic conditions in your
listening room, speaker deficiencies, and
most important of all -your own personal
taste and tonal preference. After all, your
listening pleasure is the real purpose of any
high -fidelity installation.
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Mayflower II

sails gallantly
across the Atlantic, her only
link with civilization a compact

transmitter /receiver (below,
left) operated

by Jim Horrocks, marine radio operator.
In order to keep the barque as
authentic as possible, the antenna (see arrow in photo below, right) was designed to
blend in with the rigging. Even

the insulators were shaped
to look like pulley blocks, to
add to the realism. The vesdisplay in New York
until Nov. 15, at which time
it will be moved to Plymouth.
sel is on

A "Voice" for Mayflower
HEN the Mayflower put to sea in
1620, the gallant little barque disappeared from the face of the earth, as far
as England was concerned. When her
descendant, the Mayflower II, made the
53 -day voyage in 1957, maritime rules
forced on her one of the few concessions
to modernity
Marconi Transarctic II
transmitter/receiver, manned by Jim Horrocks, a Lancashire marine operator.
Through POPULAR ELECTRONICS, Jim sends
his apologies to all hams who tried
to work the Mayflower. He didn't have
the fuel capacity to run his rig more than
4 hours a day, during which time he was

-a
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kept busy with position reports, weather
messages and official contacts. He worked
the 6 -mc. band, speaking to Portishead
Radio in England and then switching to
South Chatham Radio on Cape Cod. The
rig, which was donated for the history making voyage, has a 70 -watt output and
is standard equipment on deep sea trawlers
operating in the Arctic, considered the
toughest assignment afloat. The top problem was the antenna. It was run from
foremast to mainmast, with insulators designed to blend with the antique rigging.
"Ground" was a copper plate attached to
the hull.
30
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Frost Sentinel
By HARVEY POLLACK

Thermistorized alarm system
stands guard and gives warning

when temperature drops
FREEZING TEMPERATURES have a
habit of descending upon us without
warning. Many a home owner, farmer, orchard raiser, and greenhouse operator have
suffered damage from sudden frost -damage that might have been avoided if that
frost could have been forecast. The "Frost
Sentinel" described in this article can trigger either a warning light or a high -frequency buzzer when the temperature drops
to near -freezing.
This alarm system has several advantages
over commercially available devices of the
same nature there is no bimetallic strip to
be protected from the weather, there are
no moving parts, and the sensing element
does not have to be specially oriented. Being
immune to the elements, the sensing element-a virtually indestructible thermistor
-may be left out in the rain and snow, or
be buried underground. It can be placed up
to 500 feet away without affecting the
alarm circuit. Through economical buying,
initial cost of the sentinel can be limited to
about $12.00.
The Control Box. Any type of cabinet
may be used. Should you want to build the
unit in a neat metal case, you can't do much
better than the little hammertone aluminum box illustrated here.
Chassis -type construction is recommended. The Bud chassis is about 3(4" too
wide and must be filed down to fit the cabinet. A flange should be added as shown in
the photo on page 56.
Mount the Sigma relay on a small shelf
formed from another piece of scrap aluminum. The circuit is isolated from the
a.c. power lines for safety, but the relay
contacts do carry line voltage. Since this
particular relay grounds out when fastened
directly to the metal support, it must be
insulated. Drill the mounting holes in the
shelf large enough to take small rubber
:

Photo by Janet Konkle
Courtesy of PopWar Photography
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Follow the schematic and pictorial dia-

grams shown on this page when you construct
the Frost Sentinel. Parts list is given below.

BUZZER

2
rl_I

CI- 250 -0d., 50 w.v. tubular electrolytic capacitor
P1 -1 -cable terminal two -prong male connector
to

match SOl

PLI -Alarm lamp assembly (117 -volt candela-

bra base "bull's eye" with standard
pilot lamp)

R1 -1000 -ohm, 3 -watt

sistor

117 -volt

Ú

SI

a

carbon composition re-

R2 -5000 -ohm, 4 -watt wire -wound potentiometer
(IRC WPK 5000)
RL1- 8000 -ohm coil relay (Sigma Type 4F)

S2- S.p.s.t. switch

SI,

S01 -Small

nector

chassis -type two -prong female con-

SRI -117 -volt, 65 -ma. selenium rectifier
TI -Power transformer; primary 117 volts, secondary 25.2 volts (á, 1 amp. (Stancor P -6469)

T2- Filament transformer; primary 117 volts,
secondary 6.3 volts @ 0.6 amp.
THI -Type 31D7 thermistor (Victory Engineering Corp. -available from Lafayette Radio
Corp., 100 Sixth Ave., New York, N. Y., for
$3.00)

BUZZER -High -frequency
Co., Catalog #114-400)

buzzer

(E. F.

Johnson

-4"

x 5" x 6" grey hammertone aluminum cabinet (ICA #29812)
1- 31/2 " -diameter x 41/2" wide x 2" high natural finish aluminum chassis (Bud CB -1625)
Misc. terminal strips, 18-gauge and 24 -gauge
scrap aluminum in small pieces, length of
twisted waterproof line for remote thermistor
sensing element, small square of plywood
(about 5" x 5" x 1/4 ") for thermistor mounting.
1

T2
TI

SOI

S2
(AUDIO)
TONE)

ONO LUG

LINE CORD AND PLUG

54

POPULAR ELECTRONICS

assembling the thermistor mount by slipping spaghetti tubing over the leads right up
to the ceramic body of the temperature- sensing
element (left), leaving 1/2" bare leads exposed.
below),
Wrap thermistor in aluminum foil
Cut
leaving heat -dissipating wings exposed.
out four pieces of scrap aluminum as shown.

Start

Complete thermistor assembly and connecting
cable (right). The larger pieces of scrap aluminum are nailed over
the foil wings; the small-

er pieces are nailed

over the spaghetti -covered thermistor leads.

grommets. The relay mounting screws then
pass through the center holes of the grommets while the relay itself rests on the rubber insulation. The grommets also prevent
the vibration of the buzzer from fluttering
the armature.
There is nothing tricky about the wiring.
But here are two things worthy of note
although the chassis and case are used as
common grounds for the B- end of the low voltage power supply, neither wire of the
incoming a.c. is grounded, and all small
parts are mounted on terminal strips for
mechanical support.
Thermistor Mount. The small surface
area of the thermistor must be enlarged.
This is managed with the help of a strip of
aluminum foil and a few small pieces of
thin roof -gutter aluminum.
First thread a short piece of insulated
spaghetti tubing on each thermistor lead
right up tight against the ceramic body,
leaving about 1/2" of lead wire exposed.
Wrap the body of the thermistor in the center of a section of aluminum foil about 4"
long and 11/2" wide, leaving foil fins about
11/2" long projecting from each side. Clamp
the fins down to a small plywood base with
two aluminum pieces secured by short wire
brads. Finally, brad down two narrow strips
of aluminum crosswise over the insulated
thermistor leads to hold the thermistor
firmly in place.
Check across the leads with your VOM
when the mounting is finished to be sure
that you have not short -circuited the
thermistor. The resistance should be about
:
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Top and bottom views of the chassis, showing how
the parts are mounted. Note the aluminum shelf
with rubber grommets used to support the relay.
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Bend a strip of aluminum fo fit the
open end of the chassis (left) so that
the chassis may be fastened to the

cabinet's front panel. Below is a front
view of the finished Frost Sentinel.

1000 ohms. Two solder lugs to take the
transmission line on the thermistor leads
complete the assembly.
Relay Adjustment. The Sigma 4F relay is factory- adjusted for a certain armature pull -in current. For greater frost detection range, you will want to reset the
relay for more sensitivity. To do this, disconnect one end of the relay coil and cut
into the circuit with a low-range milliammeter (such as a 0 -5 ma. type) as shown
in diagram at right. Set R2 at about half scale. With the power turned on, the milliammeter should read less than 1 ma. If it
tends to read backward, first turn the knob
fully clockwise to determine whether this
is the cause of the reverse current. If the
condition is not corrected, remove the
power and reverse the connections to the
milliammeter. Repeat the trial with R2 set
at half -scale again.
Slowly adjust the potentiometer until the
current is exactly 1.0 ma., and then adjust
the spiral spring tension screw at the top
of the relay until the armature just pulls
down. Now rotate R2 counterclockwise; the
current should decrease and the relay

HOW IT WORKS

A thermistor is a heated rc,i,ter having a high
negative temperature coefficient; as its temperature
rises, its resistance decreases by relatively large
amoents. The thermistor in the Frost Sentinel
forms one arm of a Wheatstone bridge which is
maintained in a slightly unbalanced condition by
the setting of the calibration control, R2. As the
thermistor cools due to the radiation of its heat
into air, its resistance increases, throwing the bridge
still further out of balance. This results in in
creased relay current, sufficient to pull the armature down and sound the alarm.
Once the relay pulls in, the circuit "latches in" so
that the alarm signal continues to sound. Latchingin is automatically accomplished because relay RL1
will not drop out until the current decreases to
about half its pull -in value. Relay release is thus
possible only by restoring the bridge to balance
with potentiometer R2 (counterclockwise rotation)
or by turning off the power.
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LOW RANGE

MILL IAMMETER

4170J
RLI

O

-5

MA.

R2

}

BREAK CIRCUIT
TO INSERT
METER

Milliammeter connection for readjusting
relay pull -in to obtain greater sensitivity.

should drop out when the current reaches
about 0.5 ma. Bring the knob around clockwise again-but very, very slowly -and
make sure that the tension of the spring is
right for a 1.0 -ma. pull -in.
Each time the relay pulls in, PLI should
light brightly. With switch S2 in the "on"
position, the high-frequency buzzer will
sound at the same time.
Calibration. The precision of this instrument depends on the care taken in
calibration. For most applications, only
three calibration points are required.
Your refrigerator is your calibration
chamber. The temperature in the freezing
compartment is well below 32° F, while
the temperature in the highest food section
is above freezing. Ice cubes allowed to stand
in still air outside the refrigerator will
(Continued on page 126)
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Plug -In
EVERY RADIO. MAN, from
crystal -set hobbyist to laboratory technician, will welcome this easy -to-build "plug in" transistorized ai. amplifier.
The parts are mounted in a
plastic hinged -cover box. An
inexpensive, general -purpose p -n -p junction transistor is powered by a single 1%volt penlite battery. And total construction cost comes to about $3.00.
The 11/4" x 21/2" x %" plastic box is a
General Cement Mfg. Co. radio hardware
container which you can purchase empty.
At the same time, obtain an ICA No. 30
phone plug and an ICA No. 325 phone
jack, or close equivalent.
Bore or shape a %" hole through one
end of the plastic box. Twist the threaded
part of the phone plug (with the barrel
removed) into the hole. Then cut another
% "- diameter hole in the opposite end of
the box for the phone jack, leaving ample
clearance for the cover hinge.
Cover the transistor leads with small
spaghetti tubing, and solder the "collector"
lead to the outside of the longest prong
on the phone jack. Now mount the jack
into the hole prepared using a washer and
a hexagon nut on the outside of the box.
Place the battery holder in the box. Bend
the long outside lug of the phone plug so
that it contacts the battery holder lug,
then solder the transistor "emitter" lead
to both lugs.
The "minus" lead of Cl is cut off to a
length of W. Ditto for one lead of Rl.
Hook the ends of the capacitor and resistor
leads together and solder the "base" lead
of the transistor to the junction. Solder
the remaining lead of R1 to the outside
of the short prong on the jack, and to the
"minus" lug of the battery holder.
When using a Raytheon CK722 transistor, the amplifier gain will be about 20 db.
This enables the plug -in amplifier to be
used for phono-record earphone listening.
Simply plug the amplifier directly into the
output of a crystal or a ceramic phono
pickup.
-Art Trauffer
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Transistorized
Amplifier
OUTPUT

INPUT

CI

CK722
TRI

+
IO

e

JI

pfd.
RI

220 K
el

penlite cell (Eveready No. 912,
Ray -O -Vac No. 400)
C1 -10 -pfd., 6 -volt midget electrolytic capacitor
J1- Single open -circuit phone jack (ICA No. 325)
PI-Phone plug (ICA No. 30, midget shielded)
RI- 220,000 -ohm, 1/2- or 1/4-watt fixed resistor
TRI- General -purpose p -n -p junction transistor
(Raytheon CK722, General Electric 2N107,
or equivalent)
B1 -11/2 -volt

BI

Major components are identified in this interior
view of the amplifier with hinged -cover open. Wire
the parts according to schematic diagram above.
57

Short -Wave Report
By HANK BENNETT

ONE OF THE MORE ACTIVE Listening
Posts around the New York area is
that of Charles Maxant, 642 Stowe Ave.,
Baldwin, Long Island, N. Y. "Chuck" is 21
and a student at the C. W. Post College of
Long Island University, where he is currently majoring in business management.
Although he has been inter
ested in DX' -ing for abou t
eight years now, Chuck didn' t
really get going on his short
wave hobby until 1952. Since
that time he has amassed a log
of 130 countries heard, 80 ver-

Radio Nacional, Portugal, and the Swiss
SW Service.
Chuck's DX'ing hobby extends into various phases of radio, including hi -fi. He is a
member of the International Shortwave
Club and plans to join the Newark News

ified.

The Maxant monitoring station features a Hallicrafters
SX -96 receiver and three antennas : a 40' doublet beamed
east -west, and two single longwires, one pointing east -west,
the other north -south. A
switching system near his receiver enables him to choose
the best antenna for a particular band.
Chuck Maxant, POP'tronics reporter, uses a Hallicrafters SX -96.
Of his veries, Chuck prizes
His antenna switching system is on the table beneath the receiver.
most one from Radio Peking,
China. His "best DX heard"
is the 5000 -watt outlet in Taipei, Formosa, Radio Club in the near future. And, inciin the 25 -meter band, which also happens dentally, he's engaged to be married to a
to be his favorite s.w. band. He especially
Miss Florence Clark, of Ayer, Mass.
likes the interesting programs presented by
(Continued on page 127)
WANT TO JOIN A RADIO CLUB?
write to: URDXC, 21446 Birch St., Hayward,
Calif.
International Shortwave Club (ISWC)Newark News Radio Club (NNRC) -The
This club issues a monthly bulletin covering the

There are quite a few radio clubs and organizations to which you might like to belong. Here
is a brief resume of the larger ones.
$4.00 yearly dues covers membership plus a
monthly bulletin. This bulletin includes articles
on the broadcast, ham, FM, TV, short-wave
broadcast and short-wave commercial bands.
For complete information, write to: Walter
Townley, Treasurer, NNRC, 215 Market St.,
Newark I, N. J.
Universal Radio DX Club (URDXC) -The
dues of $3.00 covers membership and a total of
19 bulletins a year on the short -wave broadcast
and ham bands.
For complete information,
58

short -wave broadcast and ham bands. For complete details on membership requirements and
dues, write to: ISWC, 100, Adams Gardens
Estates, London, SE 16, England.
A new club for SWL's is being formed for
those who tune the ham bands and who have:
(I) 100 countries logged; or (2) 50 countries
verified; or (3) all states verified. For complete
information, send a stamped, self- addressed envelope to: Allen Kelly, Route 3, Box 354 -A,
DeRidder, La.
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Double - Barrel
Baffle

Speaker system "grows up" gradually,
O

is

adaptable in cost and performance

IT'S HUMAN NATURE never to

be satiswith what you've got and always
to want something better or different. Audio fans are particularly susceptible to
this trait, but constriction of the pocketbook often thwarts their headlong rush
for the highest fi.
Electro -Voice has devised a "grow-up"
speaker system that lets you choose seven
different compromises between ambition
and economy as you gradually work your
way towards higher fi. Each rung along
this ladder of hi -fi investment is in itself
a balanced system. And every step of improvement gives good value for the money.
Your starting point is the "Empire" enclosure, available either as a kit or fully
11.

assembled.
Two-Way Design. This is one of the
most versatile enclosures ever developed.
It can be stood fiat against a wall or,
for added bass response, you can push it
into a corner. It takes either a single 15"
speaker, or separate elements for two -way
or three -way systems.
Best of all, a simple insert allows you
a choice of two enclosure principles: (1)
September, 1957

the Electro -Voice "BLS" (Bi- linear Lenticular Slot) principle, which employs two
vertical parallel slots to support the loudspeaker in the bass range by adequate air
loading; or (2) phase loading, in which the
woofer is fully enclosed, facing into a
horn. If the BLS principle is employed,
the woofer front faces into the room,
which permits the use of coaxial speakers.
Phase loading requires entirely separate
woofer and tweeter elements, but provides
smoother bass response with resonant
peaks at a minimum. It also helps the
woofer to pelt out the bass transients more
cleanly and without cone breakup.
Add -a -Part Method. Getting down to
particulars, let's say you are short on cash
and want to start with the simplest system, provided that it gives you balanced
sound and is pleasant to listen to. You
might just put in a 15" coax, such as
the ENV SP15B. Since this sells for less
than $40.00, it won't take you too long
to recover from the financial shock, and
you can add a 3500 -cps crossover network
and a tweeter to extend your treble range
for more brilliance. Then you wind up with
59
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crossovers, which give a more solid feeling
to the over -all sound. This would be the
next logical step if you feel like expanding your speaker system still further.
Better the Bass. Another way to use
the Empire enclosure is to take advantage
of the optional arrangement for phase loading the woofer. This provides exceptional bass quality. If you want to set up
your speaker alongside a wall rather than
put it in a corner, such phase loading
makes up for the bass loss.
The latter plan requires a somewhat
more elaborate start. Separate woofer,
mid-range and tweeter elements are
needed from the beginning, because the
fully enclosed woofer only reaches up to

Start off your "Empire" kit
a single IS" coax speaker. Holes for later expansion are precut in panel and

with

temporarily covered up.

the equivalent of a 15" three -way speaker,
such as the E -V Model 15TRXB.
E -V has recently developed a method of
augmenting the mid -range of its 12" or 15"
three -way speakers. It is done by adding
a mid-range driver and horn with suitable

about 300 cps. But the added
smoothness of the bass might
make this approach worth the higher cost.
In any case, you enjoy good listening
at every stage of your gradual progress,
and each change in itself is a source of
new pleasure arid excitement.

--

Transistor Preamp Takes the Bumps
Phono preamps have such high gain that
they are usually sensitive to vibrations
from the outside. This is called "micro phonics" because the preamp then acts
like a microphone, uttering a burp for
every bump. One of the advantages of the
new transistor preamps is demonstrated
in the photo below. Here the Regency
.HFT -1 (now available either as kit or
ready -wired for $34.95 or $47.50, respectively) sits right on top of a Lansing "Harlan" loudspeaker, riding out the vibrations

in velvet silence. All you hear is the

music.
Besides being impervious to vibrations,
transistor preamps can be made very small
and compact. Battery requirements are
minor and probably will only need changing every 500 hours. The Regency HFT -1
has full control over bass and treble response. Provisions are built into the circuit to match a G.E. cartridge, but others
may be used by altering tone control
settings.

Powered by flashlight batteries and

fully self -contained, this

Re-

gency transistor
preamp makes the
critical high -gain
input for magnetic
pickups impervious
to hum and micro phonics.
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8UILDER'S
KORNER
ALTHOUGH the sweep generator may
not be used as often in the average
shop as, say, the VTVM, there is no other
instrument that will serve as an adequate
substitute for it when aligning and servicing broadband receivers. Actually, the
sweep generator is simply a special type

and it is sold by leading local and mail order electronics parts distributors.
Putting It Together. The Model 368 is

actually three instruments in one-an
r.f. sweep generator, a variable- frequency
marker generator, and a crystal- controlled
fixed -frequency marker generator. The

EICO

368 Kit

TV -FM Sweep Generator

and Marker

of r.f. signal generator. Instead of supplying a single fixed frequency for a given
setting of its tuning dial, it automatically

-

varies its output frequency back and forth
over a range of frequencies it sweeps
across a band.
When used in conjunction with an oscilloscope, the sweep generator makes possible an instantaneous display of the actual frequency response curve of a tuned
amplifier, r.f. or i.f. stage, or a single
resonant circuit. Thus, changes in the circuit's response characteristics can be observed as tuning, coupling, or loading is
adjusted. Oscillation, regeneration, unusual peaks or dips in response, or other
defects can be spotted immediately.
Of the many excellent sweep generators
available, the EICO Model 368 TV -FM
Sweep Generator and Marker is typical
of those instruments designed especially
for servicing TV and FM receivers and
tuners. Manufactured by the Electronic
Instrument Co., Inc., 33 -00 Northern Blvd.,
Long Island City 1, N. Y., it is available
both as a kit and as a factory -wired unit,
September, 1957

two marker generators are used to insert
single- frequency "pips" on a response
curve for identifying exact bandwidth and
i.f. values.
Three accessory cables are provided
an r.f. output cable, a 'scope horizontal
input cable, and a compensated 'scope ver-

-

Here is the completed instrument. Tubes are inserted after both the sweep oscillator subchassis
and the marker oscillator subchassis are mounted.
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Front view of the
EICO Model 368.
When it is used in
conjunction with an
oscilloscope, it enables an instantaneous display of the
actual frequency response curve of a
tuned amplifier, r.f.
or i.f. stage, or a
single resonant circuit. Although the
project is intended
for the fairly advanced constructor,
the instructions in
the manual are clear
and easy to follow.

tical input cable. Physically, the unit
measures 8%" x 131/2" x 71/4" and weighs
approximately 11 pounds. It requires 50
watts at 105 -125 volts, a.c., for operation.
Although the instructions furnished by
the manufacturer are quite clear and easy
to follow, the assembly of any r.f. sweep
generator is not a project suitable for the
rank beginner. If you've assembled other
kits, have built a project or two from
"scratch," and are reasonably handy with
standard tools, you'll probably find this
project fun to assemble. It is challenging
enough to be interesting, but not so difficult as to become tedious. If you work
at reasonable speed, you should be able
to assemble the Model 368 in about a
week in your spare time-or on a weekend if you like your work in larger doses.
Actual assembly and wiring is carried
out in five major phases. The marker
oscillator and sweep oscillator are each
wired on individual subchassis. The power
supply and other parts of the circuit are
Block diagram showing how you can obtain
the response curve of
a TV receiver with the
Model 368 sweep generator and an oscilloscope.

wired on the main chassis. As the final
instrument assembly step, the subchassis
are mounted on the main chassis and the

connections made.
Follow the instructions scrupulously, especially when wiring the r.f. circuits. Layout and lead dress are critical in such circuits at the frequencies involved. Take
special pains when handling and wiring
the increductor sweep coil assembly.
Special Features. The frequency coverage is from 3 to 216 mc. in five ranges.
All sweep frequencies are fundamental.
The nominal maximum output voltage is
0.1 volt on the 80 -216 mc. range, higher
on the lower frequency ranges. Sweep
width is continuously variable from 0-3
mc. (lowest maximum deviation) to 0 -30
mc. (highest maximum deviation).
The variable frequency marker generator covers from 2 to 225 mc. in four
scales. All are accurately calibrated on
the easy -to-read tuning dial. A 4.5 -mc.
(Continued on page 141)
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Hum Hunting
-in the

Your 'scope tracks down that nasty old buzz
second part of this series
HUM in an amplifier is like an ambitious
mosquito on a dark night. It keeps
right on buzzing; you can't put your finger
on it, and a reckless attempt to kill it can
attract other -and even worse- members
of the same clan. An oscilloscope cannot do
much about mosquitoes but it will help in
locating the source of a hum. When its
cause has been located, "killing" it is usually simple.
In nearly all cases hum is at the power
line frequency of 60 cps or some multiple
of this value. Too much stray coupling to
the a.c. supply is to blame. This can be
caused by direct cot piing through the
power supply, inductive coupling into audio
transformers or chokes, or capacitive cou-

By HOWARD BURGESS
pling between improperly placed wires or
component parts.
Test Hookup. The amplifier circuit of
Fig. 8 will seldom be used as shown here.
It has been drawn in this form to illustrate a number of possible hum sources. If
an audio signal of several hundred cycles
is applied to terminals A and B of transformer Ti, and the vertical input to the
'scope is also connected to the same terminals, the 'scope gain and sweep can be
adjusted to give a pattern such as is shown
in Fig. 4.
The 'scope leads are now moved to the
output of the amplifier. If the same pattern
is obtained simply by reducing the vertical
gain of the 'scope, little hum is present.
However, if the trace is more like that of
Fig. 5, hum hunting is in order. Of course,
the input leads to the oscilloscope must be
In planning the layout of a chassis, the power
Other compois connected flint.
nents are t'en placed tentatively and checked
for hum pickup by the 'scope before mounting.

transforme-

i
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a

When checking hum, the test leads
should be shielded fo prevent stray
hum pickup from points other than the

signal take -off. Note that the clip
connected to the braided shield of
the test lead is attached to the chassis for grounding as close as possible
to the take -off point of the test signal.

from the socket. Any hum now remaining is probably induced in either Li or L2.
Inductors LI and L2 are typical of the kind
used for impedance coupling and bass or
treble boost. Many of these inductors are
capable of picking up hum voltage even
V1

well shielded to avoid erratic traces due to
stray hum pickup.
Another very sensitive method of hum
detection is to remove the signal from input
terminals A and B and connect the resistor
R1 across the terminals as shown. The value
of this resistor should be somewhat near
the input impedance of transformer Ti.
With the 'scope across terminals C and
D, advance the gain controls on both the
amplifier being tested and/or the 'scope
itself. Assuming that there is no parasitic
oscillation in the amplifier, any trace will
be caused by hum.
Check Points. If hum is present, the
power supply should always be suspected.
To check this possibility, connect the test
leads to test point TP1 and the chassis, and
open up the vertical gain. The trace should
be a straight line and not like that of
Fig. 6. If hum is found here, the filtering
of the power supply must be corrected
before proceeding further.
If no hum is found in the power supply,
move the 'scope to TP3. Should there be
no hum here, we have localized the source
in tube V2. However, if hum is found at
TP3, there are several possible trouble
spots. If the trace disappears when the amplifier gain control (R2) is turned to minimum, we have front -end trouble. This can
result from unshielded leads, a poor ground,
or Ti being too close to a power or filament
transformer. A check at TP6 will show up
any induced pickup. In actual practice, Ti
may be a microphone transformer, a line
matching transformer, or even a magnetic
phono pickup.
Should hum persist with R2 at minimum,
connect test leads to TP5, and remove tube
64

when they are several feet from a power
transformer -unless positioned correctly.
This type of pickup can usually be eliminated by rotation of the inductor at fault.
If the hum disappeared when V1 was removed, it can indicate either a poor tube at
V1 or cathode -to- filament leakage. This
latter type of hum often cannot be corrected by a change of tubes.
Planned Layout. For those who build
their own equipment, half of the hum battle

3
Magnetic lines of force from a power transformer can induce hum in other components.
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A test signal fed into the amplifier, represented as a regukarly
shaped waveform in Fig. 4 (above), should look precisely the
same at both the input and the output. If hum is present, the test
signal combines with the hum voltage to give the typical "Green
Worm" pattern shown in Fig. 5. The hum itself may either be in
the form of a sine wave, as shown in Fig. 6, or it may contain
complex forms of distortion, depending on its source. The shallow
curve in Fig. 7 (right) represents a normal tolerable ripple voltage
from the power supply as detected by a high -gain oscilloscope.

TP5
TP6

TP3

TP2
T2

e

L

TP4

T
-0

e-N

T

.4-TP/
H.V.

t

FIL.

This audio amplifier circuit will seldom be encountered in "real life." Yet it serves to
illustrate possible hum sources that may trouble any amplifier, regardless of actual design.

can be won even before the unit is turned
on. When the chassis layout has been decided, mount the power transformer first.
Tape up the loose secondary leads to prevent shorting and apply power to the primary. Connect the 'scope across a winding
of each audio transformer and choke one
at a time, and check for induced hum voltage in the planned position. In making this
test, the vertical gain of the 'scope should
be kept quite high. Turning the audio
transformer or choke by just a few degrees
often will mean success.
When planning a chassis layout, the audio
September, 1957

components with inductance should be located in such a manner that lines of force
from the power transformer or a filter
choke do not pass lengthwise through the
windings. In Fig. 3, the audio transformer
will pick up more hum than the choke, even
though it is farther away from the power
transformer, because the lines of force pass
through the windings at the correct angle.
There are many methods of hum hunting
with an oscilloscope. These few suggestions
are intended to be just a start. Any procedure which forms a logical process of
-[}elimination should be successful.
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Electronics Adds a Long Arm to Camera
A field day for the photographer looms into focus with the new
radio control unit which allows automatic operation of a camera up
to a mile or more. Developed by Standard Camera Corp. for the
Praktina FX 35 -mm. camera, the device should prove invaluable
for nature photographers, radiation workers, detectives, sports lens men and others who can prefocus the camera and move to a
convenient distance to trigger the lens. The receiver B is plugged
into motor C, which releases the shutter, moves film to next frame
and winds the shutter for the next exposure. All this is done when
a button on transmitter A is pressed. The camera can take up to 420
exposures with the magazine D, or can use standard rolls. As many
cameras as needed may be operated by the same transmitter. The
nature shooter is expected to be particularly interested, since he can prefocus on a bird's
nest or water hole, then retreat to a
safe distance and take pictures
to his heart's content with-

out his scent or noise
p
bothering the animals. Detectives
could hide the camera in a case with only
the lens open, and shoot from a safe distance.
Stores could use it to take photos of shoplifters, military
shots could be taken from a safe distance and sports photos from
many points at once. Cost of the radio control unit is about $100.
Cost of the camera plus the control unit is about $500, which is
said to be far less than any similar system now on the American
market. The equipment is West German.

Sanctuary
The huge Canadian bird sanctuary
of Jack Miner, the
famous naturalist,
is being used by the

Radio Research
Board to study the

effect of bird
flocks

Solar Clock

General Time's "solar clock" runs on
short exposure lasts for days. It
light
contains a series of silicon cells which
charge a special battery to operate the
electric clock mechanism. There is enough
storage capacity to keep it going for a
year without additional light.

-a
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on

radar

reception. They are
trying to determine whether a
large flock of geese
might look like a
flight of bombers
to the radar operator. The sanctuary, fitted with
radar, is in Kingsville, Ontario.
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By DAVID B. WEEMS

the

"Hi-Five"

Broaden the sound source and widen your range

with this versatile three -way speaker system
HERE'S

AN ENCLOSURE and speaker
system that will solve a multitude of
problems for the hi -fi enthusiast who wants
the utmost in flexibility. Once built, it won't
go obsolete at the next change in your
speaker line -up, nor do you have to mortgage your home to get started on it.
You can begin with a single speaker, if
you wish, and add the crossover network
and the other speakers later. When you get
all five speakers working, the spread of
sound, as compared with a single coax or
ordinary woofer-tweeter combination, will
amaze you. It does for sound what the wide
screen has done for movies.
The secret of the system's versatility lies
in the special advantage of the folded labyrinth design. Other types of enclosures are
particular about the speakers you mount
September, 1957

in them. A large infinite baffle will sound
wonderful when you use an expensive low
resonance woofer in it, but with an ordi-

nary speaker you'll wonder where the bass

went. A reflex is even more critical. Change
speakers on one of those, and you've got a
woodworking job ahead of you. But our
friend, the labyrinth, will tolerate just
about any speaker that will pass for high
fidelity. Of course, the labyrinth doesn't
alter the facts of life. Good speakers still
sound better than cheap ones.
Three -Channel System. Distortion is
kept low by splitting the sound three ways
with a Sherwood crossover network. It provides rather sharp crossover points at 300
and 5000 cycles. In the final version, a
single 15" woofer handles the bass, two 8"
squawkers fill in the mid- range, and two
67
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tweeters take over from there. Because
the ear perceives direction chiefly through
mid -range and treble, the sound source will
appear to be as wide as the placement of
the small speakers.
There may be a parallel here to the history of "3 -D" movies. First came the
glasses, which amazed everyone; but after
the novelty had worn off, people didn't want
to sit through every film wearing the
things. Next, we saw the effects of multichannel pictures and sound, but they were
too expensive for the average Hollywood
production. In audio, we've gone through
the headphone stage of binaural and are
just now learning about two -channel reproduction. For most of us, an inexpensive and
satisfying answer to the problem is simply
to use a wider sound source, and so simulate
the effect. Obviously, the final judgment of
the arrangement depends on individual
taste, but if you're tired of hearing a full
orchestra crowded into a radius of a few
inches, you're sure to like the change.
The cost of the system is pretty much up
to you. The cabinet can be built from a
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all parts of the enclosure.

single 4' x 8' sheet of 344" plywood. For
attractive appearance, the top should be
cut from a piece of hardwood or hardwood
plywood and the front trimmed with hardwood. Select an open weave of cloth for the
grille; the special plastic materials manufactured for the purpose are best because
they don't restrict the movement of air
around the cones or damp the highs. Without the hardwood, the cabinet can be built
for about $15.00, including the grille.
Assembling the Parts. The entire cabinet can be made without power tools. All

1-4'

BILL OF MATERIALS

x 8' x 3/4" sheet of plywood
2-1" x 2" x 48" pieces of material
1 -1" x 2" x 30" piece of material
1' -1" x 10" x 43" piece of hardwood
-84" strip of hardwood moulding

1

48-#8 x I1/4"

screws

-36" x 48" speaker grille
1 -Box of staples or carpet tacks
1 -36" x 48" cotton batting, Fiberglas,
1

2-4"- square,

etc.
soft plastic freezer containers

Misc. bolts or screws for mounting speakers

Optional
POPULAR ELECTRONICS

The baffle is shown at right without
grille to illustrate location of the
five speakers. Side view below shows
construction details; note that the
crossover is mounted where it interferes least with the cross -sectional
area of the labyrinth.
Below, right,
a plastic freezer container is mounted
over a tweeter to isolate the back wave.

you need is an ordinary hand saw, a keyhole saw for the speaker holes, a screwdriver, a hand drill, and a hammer. If you
have a power saw and want to bevel the
edges of the front panel (A), fine, but don't
forget that will change the dimensions. To
maintain the same inside measurements,
you should add 11/2" to the long width of
all parts beveled, such as panels A and D,
and bring out B and C to points instead of
chopping off the corners as shown. Actually,
beveling is unnecessary and mainly a matter of taste.
After you have marked and cut out the
parts, begin assembly by mounting the glue
blocks, glued and screwed, to the bottom
September, 1957

(B) and the top (C). This is also a convenient time to mount the feet, which may be
made any height to clear the room moulding. Next, glue and screw the front panel
to the top and bottom. Then mount the
speakers and crossover network, using
either bolts or screws.
It is necessary to isolate the tweeters
acoustically as well as electrically. A convenient method is shown in the photo
above. Remove the top of the soft plastic
freezer cartons and cut a central hole to
match the tweeter diameter. A sharp knife
will cut the material very easily. Then, using the tweeter as a guide, drill the mount (Conztinued on page 114)
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a small hacksaw.

The remaining straight portion, attached to the penlight, is
then reformed to a pencil like shape, using a small file,
a pencil- sharpener, and a
moderate amount of elbow
grease.
For good results, it is extremely important that the
tip of the "pencil" be properly shaped
it must end
in a flat surface, though the
area covered can be very
small. This surface may be
formed at right angles to
the axis of the pencil or at
an oblique angle, depending
on how you intend to use the
completed instrument.
If the flat working tip
is at right angles to the axis
of the instrument, then the
electric pencil must be held
vertically when in use. If
the tip is at an oblique
angle, the instrument must
be held at an oblique angle.
In any case, it is essential
that the tip be formed so
Why not sign your "masterpieces" with
that it can be held flat
against a smooth surface.
The actual size of the tip
this easily built darkroom accessory?
will determine the size of
the "line" which can be
IF ONE OF YOUR HOBBIES is photog- drawn. A small, flat, fine file is useful for
you'll find that a flat
raphy, chances are you've turned out a shaping the tip
number of photographic "masterpieces" that ignition file is almost ideal for this job.
With the Lucite rod filed to a pencil -like
you would be proud to sign. Just like the
great artists of the past who invariably shape and the flat working tip properly
signed their paintings, you want to identify formed, coat all of the rod except the extreme working tip with an opaque or deep
your work.
With an inexpensive "electric pencil," you red lacquer. Deep red fingernail polish is
can not only sign your name when process- good for this operation. Use at least three
ing photographic prints but you can make heavy coats, allowing the lacquer to dry
your signature an integral part of the photo. between each coat.
Check the operation of the completed
What's more, you can use the instrument
for simple retouching jobs -from outlining electric pencil in a darkened room. Install
objects to blacking out background areas, the batteries, turn off room lights, and wait
or from adding identification letters and a few minutes for your eyes to become acnumbers to dividing a photo into sections. customed to darkness. Then look for light
You can put together your own electric leaks -the only white light visible should
pencil in a single evening from parts which be the pinpoint of light radiating from the
small flat working tip. If there are any
shouldn't cost much over a dollar.
Forming the "Pencil." Approximate light leaks, you may have to apply addiassembly details are shown in the cross - tional lacquer.
If you are unable to obtain a "radiator
sectional sketch. The model in the photographs was made up from a "radiator in- inspection light" as described above, you
spection light" picked up at a local auto can assemble your electric pencil from a
supply store; this is essentially a standard standard penlight and a short (3 ") length
penlight equipped with a curved Lucite rod of Lucite rod.
"Writing" with Light. Using the pento conduct light "around corners."
To make up the electric pencil, cut off cil, you can write with light, exposing undethe curved portion of the plastic rod with veloped photographic. paper to the pinpoint

...

Photographer's
Electric Pencil

...
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Start with

a

kw -cost "inspeca curved

tion light" having

Lucite rod like the one at
left (or a standard penlight and
a short length of Lucite rod).
Cut off the curved portion of
the Lucite rod with a hacksaw
as shown below. The remainder
of the rod is reformed to a
pencil -like shape using a small
file and a pencil- sharpener.

After

you

shape

that the point

the tip so

has a

flat sur-

face, coat the rod -except for
the flat tip
lacquer.
Three or more coats of deep
red fingernail polish will do
the trick nicely. Allow the
lacquer to dry between coats.

-with

Cross section of the electric
pencil. Your penlight may differ slightly in details. Photo on
page 70 shows completed pencil being used for retouching.

END CAP

of light radiating from the flat working tip
of the instrument. Thus, the "pencil" line
becomes black when the paper is developed.
For proper results, it is important that
only the paper directly beneath the working
tip be exposed-hence the need for a flat tip

surface that can be held tightly against the
photographic paper. Since all "writing" is
on unexposed photographic paper, the pencil must be used in a darkroom.
Hold the flat working tip against the paper at the point where you want to start
writing. Switch the "pencil" on, taking care
not to tilt the point. Trace out what you
want to write on the paper, then switch the
instrument off before lifting the tip. The
speed at which you move the tip across the
paper will determine exposure.
You'll have to experiment to determine
the best writing speed for the type of photographic paper you use. As you acquire
skill in writing, through practice, you will
want to tackle more difficult jobs.
For retouching, you can work with the
image projected by your enlarger. First
expose the paper in the usual manner. Then
move the red safety filter on the enlarger
into position and use the pencil to retouch
the faint image.
-Louis E. Garner, Jr.
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PENLIGHT CELLS

CASE

PRE -FOCUSED BULB
CAP

COVER ALL BUT TIP WITH
3 COATS DEEP RED FINGERNAIL

POLISH
FLAT TIP
(SEE TEXT)

LUCITE

POINT"
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Insta

Back Seat

Speaker

THE CAR'S INTERIOR is an almost perfect listening booth. The upholstery,
carpeting and roof lining add up to a
tailor -made baffle. But they also account
for the usual inaudibility of radios from
the rear seat. To overcome this, add a
shouldn't cost you
rear -seat speaker
more than $5 or thereabouts.
All you need are a 5 "x7" or a 6 "x9" PM
speaker, a three -position switch (Centralab), 25 feet of #18 or #22 wire, a
speaker baffle, a moulding, four mounting
bolts and an escutcheon plate and sheet
metal screws for mounting the switch below the dashboard.
Follow the pictures on these pages for
the easy, step -by -step instructions. You'll
be amazed at the added listening pleasure
you and your passengers will get.
30

-it

WIRE SWITCH. The switch, with triple, 2 doubla
contacts, taps line from transformer to front speaker, with extension line and ground for rear. Solder
long "blue" line to triple "both" contact. Hook
2' "white" line to 2- contact "rear" position, "red"
to 2-contact "front" post. Mount under dash.
I

SPLICE TO OUTPUT. Cut line from transformee.
Splice "red" to transformer lead, "white" to speaker lead. Run "blue" to trunk under mats and seats.
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MOUNT SPEAKER. If there's no cutout, trace ternplate on rear shelf. (Use stiff paper to make your
own.) Drill holes, hold with bolts, trace speaker.

POPULAR ELECTRONICS

By
JOE PETROVEC
and
LEN PROKINE

A professional -looking installation of switch and speaker will
be the end result for just $5 or so.

J 8

CUT SHELF. Using a sharp knife, carefully follow
outline (above). Then lay moulding and baffle in place
and drop mounting bolts through holes (above,
right). Mount speaker from the trunk, using a
weight to hold bolts in place as shown below).
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Hook "blue" line to one
terminal. Ground the other with a short line to the
body (below). Then turn on radio and check operation of speakers. If one or both don't work, or they
are transposed in position, recheck your wiring.

SOLtER TERMINALS.
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Air force at Sea- Tracking Missiles

Radar antenna on mast of one of the six "floating" bases being prepared for the Air Force will
track missiles in the South Atlantic test,ng range.

THE U. S. AIR FORCE is all at sea these
days- literally. The "fly boys" are setting up a chain of "floating" bases to fill in
the gap in tracking the three services' long range missiles. Links in this 3000 -mile chain
in the South Atlantic will be six "telemetry" ships. They are old Army freighters modified with special electronic equipment to record and send data on missiles to
Cape Canaveral, Fla., the Air Force missile
test center. Holds of the ships serve as the
telemetry centers -the electronic brains of
the craft. They have been de- humidified,
air- conditioned, soundproofed and insulated
to insure accuracy of data recorded by the
helical telemetry antennas housed in the
twin plastic "radomes" above the bridges.
Operation of the fleet is under the direction
of Pan American Airways, and the electronic equipment will be operated by RCA.
The ships will be capable of remaining at
their bases for as long as three weeks, if
necessary, and will return to ports in South
America to pick up supplies.

Missile -tracking

"Ocean

Range Vessel" of the Air Force
is 178' long and 30' in beam.
The large

white structures at

each end of the bridge are plastic "radomes" which, together
with the radar antenna on the
mast, "keep their eyes" on the
South Atlantic missile tests.

"Telemetry Room" in each
ship houses equipment to record data sent automatically
from missiles launched from
Cape Canaveral. The operation
of the equipment is under the
direction of RCA. It is located in de- humidified, air- conditioned and insulated holds.
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Low Cost
The

"blinks" of the neon bulbs will tell
you when your print is properly exposed

AFTER YOU'VE DONE some photographic work, you w:11 realize that the success of each operation depends on proper
timing. The exposure of the film must be
accurately timed and, when making prints,
the paper exposure depends on such factors
as paper "speed" (sensitivity), intensity of
the light used for exposure, and the density
of the negative. The exposing interval may
be several seconds -or perhaps approach a
full minute or more in some cases. Thus,
the photographer must rely on special mechanical, electrical or electronic timing devices which are accurate to a second.
Most commercially manufactured photographic timers are rather expensive; some
cost as much as small cameras. So the
photographer with a thin pocketbook either
has to do without or to build his own. Here's
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a reliable timer you can build for only a
few dollars -one that doesn't require a single tube, transistor or relay, yet will provide accurate timing for all your printing
and enlarging needs. With no tubes to burn
out, no batteries to become exhausted, and
no relay contacts to become dirty, burnt or
pitted, your first cost will be your last.
This timer consists simply of a small aluminuañ box in which two lights are visible.
Both glow with a pale orange color that is
safe in the typical darkroom. Each light
flashes at a periodic rate -one at a rate of
one "blink" per second, the other at a rate
of one "blink" every five seconds. To time
an exposure requiring, say. 19 seconds, it is
only necessary to watch for three blinks of
the 5- second light and four blinks of the
1- second light. A 27- second exposure would
75

TI

C3

LINE PLUG AND CORD

Pictorial and schematic diagrams for the darkroom timer.

Since the circuit is not
critical, other parts may be substituted for those given below in certain cases (see text).
CI -l0 -pfd., 150 -volt elec. capacitor
R3
R5
C2-0.1 -pfd., 200 -volt paper capacitor
C3 -0.02-pfd., 200-volt paper or ceramic

capacitor

C4-0.5 -pfd.,

200-volt paper capacitor
NEI, NE2-Type NE-2 neon bulb
R1 -1000 -ohm, 1/2 -watt resistor
R2, R3- 6.8- megohm, 1/2-watt resistor
R4, R5- l0-megohm carbon potentiom-

eter

iì

SRI-20 -ma. selenium rectifier
TI -I17-volt isolation transformer
1

HOW IT WORKS
The tinier is basically two interlocked neon relaxation oscillators operating with different repetition rates. Transformer Tl, rectifier SRI, resistor
RI and capacitor CI form a simple half-wave
rectifier, delivering an output of approximately 150
volts, d.c. Alternating-current ripple is filtered by
the L -type filter made up by RI and Cl.
One oscillator circuit comprises series resistor R2
and R4, capacitor C2 and neon bulb NE1. The
other oscillator consists of R3 and 125, capacitor C4
and neon bulb NE2. The two oscillators are "locked"
together electrically by capacitor C3.
In operation, C2 is charged gradually through R2
and R4. The voltage on C2 builds up until NE1
fires (at about 60 to 70 volts). When the bulb fires.
it acts more or less like a short circuit, discharging
C2. When the voltage across C2 is too low to
maintain NE1 in a "conducting" state, the bulb is
extinguished, and C2 starts to charge again. The
entire action is repeated at an interval determined
by the time constant of C2, R2 and R4.
Each time NE1 fires, it flashes or "blinks," and
at the same time a pulse is delivered to the second
oscillator circuit (R3, RS and C4) through coupling
capacitor C3. Adjusting R4 permits the rate to be
changed until NE1 blinks at exactly 1- second intervals. The time constant of the second circuit is
made five times longer than that of the first -note
that C4 is five times larger than C2 -so that NE2
blinks at exactly 5- second intervals.
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I

SEC.

5 SEC.

-51/4" x 3" x 21/2" "Channel- lock" aluminum case (ICA No. 29410)

require five blinks of the 5- second light and
2 blinks of the 1- second light.
Construction. All the components are
inexpensive and readily available at radio
parts stores. A commercially available aluminum case was used to house the timer
shown. However, any similar-size box will
serve as well. The unit could be assembled
in a plastic, wooden, or even a strong cardboard box.
Neither the circuit layout nor wiring arrangement is at all critical. Just be sure
to observe correct circuit polarity when installing the selenium rectifier (SR1) and
the electrolytic capacitor (Cl). Use small
cable clamps to mount the neon bulbs (NE1
and NE2) behind holes in the case, arranging them so that both electrodes (the wires
inside each bulb) are visible from the front.
Since the timer circuit is completely noncritical, quite a number of changes may be
made in parts values without affecting operation. Often, a suitable component from
the junk box can be used in place of a specified part. Almost any 117 -volt selenium
POPULAR ELECTRONICS

Interior view of the
wired timer with major components identified. Note that the
unit provides accurate

timing without the

of tubes, transistors or relays.
use

Adjusting the timer's

calibration (left)
with

A

a

wrist watch.

print box

expo-

sure is being timed in

the photograph below.

rectifier will serve as SRI. You can substitute a larger or smaller resistor for R1
-values of from 560 to 2200 ohms are satisfactory-and a 1 -watt or 2 -watt unit will
do instead of the '/z -watt unit listed. Capacitor Cl may range from 8 pfd. to 30 or
40 pfd., with ratings from 150 to 450 volts
d.c. Type NE -51 neon bulbs can be employed in place of the NE -2 bulbs, if desired.

Adjustment. Using a watch or clock
with a sweep-second hand, and operating
the timer in a partially darkened room,
gradually adjust R4 until NEI is blinking
at exactly 1- second intervals. Then adjust
R5 until NE2 blinks at exactly 5- second
intervals. Finally, readjust both R4 and R5
until the two bulbs are blinking in perfect
synchronism.
Ideally, the first bulb should blink four
times -on the fifth blink, both bulbs should
flash together. However, depending on the
tolerances of the neon bulbs, it is sometimes possible for one bulb to blink four
times, then for the second bulb to supply
September, 1957

the fifth--or 5- second -blink. Recheck the
timer's calibration adjustment at periodic
intervals. especially if you do not use it for
extended periods.
Proper timing intervals are determined
simply by counting the number of blinks on
the 1-second and 5-second bulbs. For example, an 11- second interval calls for two
blinks of the 5- second bulb, one of the 1second bulb, and a 23- second interval calls
for four blanks of the 5-second bulb, three of
-3
the 1-second bulb.
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AFTER

crass

Special Information on Radio, T
Radar and Nucleonics
WORKING WITH SELENIUM RECTIFIERS
SELENIUM RECTIFIERS have long
been accepted as an efficient means of
converting a.c. to d.c. in industrial applications with relatively large power requirements. Their use has recently been ex-

BASE PLATE
OUTSIDE COLLECTOR
INSIDE COLLECTOR

Fig. 1.

Con-

structional

features of
a

typical

se-

PHENOLIC WASHER

lenium cell.

panded to include radio and TV receivers
as well as all types of electronic control
gear and mobile equipment. But although
many millions of these units are now being
employed, most experimenters are dangerously ignorant of their characteristics and
limitations. "To know it well is to use it
wisely" may be a highly questionable aphorism in many ways but it fits the selenium rectifier like the proverbial glove.
Figure 1 is a cross section of a finished
selenium cell. The etched -aluminum baseplate serves as the negative electrode and
the low-temperature alloy as the positive
electrode. In operation, electrons flow readily from the alloy to the baseplate but encounter high resistance in the opposite
direction. The alloy plating behaves like the
cathode of a vacuum tube and the alumi-

ALLOY SPRAYED ON
SELENIUM

This photo shows a large 5 -amp.
selenium rectifier compared in
size with a 500 -ma. unit (left),
a 50 -ma. unit (center), and a
common matchbox cover (right).

ELECTRON FLOW

ALLOY
SELENIUM

ELECTRON FLOW

HD-

BASE PLATE

SELENIUM
RECTIFIER

VACUUM -TUBE

RECTIFIER

Fig. 2. Selenium rectifier compared to a vacuum tube. The forward direction in the selenium is from alloy to baseplate. Thus, the alloy
is comparable to the cathode and the baseplate to the plate of a vacuum -tube rectifier.
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num baseplate serves as the anode or plate,
with the selenium crystal layer actually
performing the rectifying action (Fig. 2).
Rectifying Action. During the manufacturing process, much care must be
taken in the deposition of the metallic selenium on the baseplate, because performance of the finished rectifier depends upon
the orientation of the individual crystals in
the "barrier layer," as the selenium coating
is called. Although the rectifying action is
still imperfectly understood, the need for
correct orientation suggests the following
explanation.
Consider a single crystal having a shape
like that of a pyramid (Fig. 3). All metals
contain many free electrons or carriers
which distribute themselves according to
certain well -known laws of electrostatics.
One of these laws states that electric
POPULAR ELECTRONICS

Resting on top of

a modern
selenium of the power variety
is an old -type copper oxide

rectifier.

Although almost

three times the size of the copper oxide unit, the selenium
weighs less. Both can handle
5 amperes, but the selenium
is rated at a five -times higher
voltage, hence the extra length.

\

/

//

/

\

AREAS OF HIGH
ELECTRON DENSITY

\

Fig. 3. Electron charge density is always greatest at the points of greatest curvature. Here,
density is highest at corners of pyramid.

charges will concentrate on surfaces with
the sharpest curvature; this is called the
effect of points. As the sharpest curvatures
on the surface of a pyramid are found at
the corners, we should expect to find free
electron density highest at these points.
A potential applied to a line of crystals
of this shape oriented end -to -end may or
may not cause a current to flow, depending
upon the polarity of the voltage. When the
direction of the e.m.f. is such as to move
the electrons from a corner to a face (Fig.
4A), the carriers readily cross the interfacial boundary at B, moving into face AC,
and thence distributing themselves at the
corners. This is the forward or conduction
direction. When the polarity of the voltage
is reversed (Fig. 4B), the deficiency of electrons on the flat faces limits the number of
carriers, conduction does not occur readily,
and the resistance is substantially higher.
If we now replace the batteries with an a.c.
source, the conduction is essentially unidirectional and rectification takes place.
Voltage and Current Ratings. Seleniums are available in an almost unlimited
range of voltages and currents. Those
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popular for radio and TV applications may
be roughly limited to a maximum r.m.s.
voltage input of 130 volts and a current
range from 50 ma. to 600 ma. d.c. Such
seleniums are designed to operate at a.c.
line voltage, i.e., about 120 volts r.m.s.
Note, however, that even a 500-ma. rectifier is capable of carrying more than twice
the current of the largest receiving type
rectifier, the 5U4G. In the real power sizes
-5 ampere capacity and more -selenium
rectifiers are no less bulky than other types
but they weigh considerably less.
The selenium ratings given above carry
(Continued on page 104)
CONDUCTION
A

NO CONDUCTION

(al

Fig. 4. Forward or conductive direction (A)
is from point to base of end -to -end crystals.
High resistance direction (B) is opposite.
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How to Make and Use a Chassis Saw
There are several ways of cutting a
large, rectangular, transformer -mounting
hole in a chassis. You can use a hammer
and chisel, or you can drill a number of
small, close- spaced holes around the area
to be cut away, but the neatest and easiest
method is the one employed in small model
shops -do the job with a chassis saw.
A typical chassis saw consists of a length

mill111111111".
of ordinary hacksaw blade fitted into a
handle and held in place with a single
6 -32 machine screw. A blade with 32 teeth
per inch is best for cutting the relatively
thin sheet metal of a chassis. Coarser
blades, i.e., those having fewer than 32
t.p.i., will tend to catch or hang during
the cutting process. If you choose a 12"
blade, you can break it exactly in two, and

thereby provide yourself with enough material for the saw and a spare blade. Taper
the end of the blade on a grinding wheel.
This will make it easier to use when you
start a cut. Remember to dip the blade frequently in cold water during the grinding
to prevent it from heating up and losing
its temper.
The handle is a 3" length of 1 "- diameter
dowel (broomstick will do), with a narrow
slot cut in it to accept the blade. This
slot should be no wider than the blade.

The best way to make it is to use a conventional hacksaw. and a very coarse blade.
Make the slot about 1 " deep and keep
the bottom of it parallel to the length of
the dowel. When the slot is finished, locate
and drill a hole for a 6 -32 screw near one
end of the dowel. This hole should go entirely through the dowel so that the screw
can pass through it and through the hole
in the end of the hacksaw blade. If you counter -bore each end of the
hole slightly, the head of
the screw on one side and
the nut on the other will
be flush with the handle,
making the saw much
more comfortable to use.
The cutting edge of the
blade should extend about 3" from the
handle of the chassis saw.
To use the saw, first lay out the dimensions of the rectangular hole on the chassis deck with a straight -edge and a sharply

_MATERIAL

I(

I

FILED AWAY

/2" DIA. HOLE

SCRIBED LINES

pointed scriber. Then drill a 1/2 "-diameter
hole in the diagonally opposite corners, and
file away two sides of each hole to the
scribed line, as shown by the dashed lines
in the drawing above. You can now insert
the chassis saw and cut just inside the
scribed lines extending away from each
hole.
-Frank H. Tooker

Fitting a Miniature Phone Plug into a Standard Jack
Making this adapter will enable you to
fit miniature phone plugs to standard-size
phone jacks. Cut off a 1 "- diameter metal
can with a friction lid to a length of about
7/s ". Then cut a % "- diameter hole in the
bottom of the can to take an Amphenol
75 -MC1P phone plug. Twist the phone plug
into the hole and hold it securely with a
few drops of solder applied around the
knurled edge. Now cut a 1/2 "- diameter hole
in the lid of the can to take a Lafayette
Radio MS -282 miniature phone jack (or
Telex #9240 miniature jack). Scrape off
the paint around the hole before mounting the miniature jack in the lid. Solder a
short length of flexible insulated wire to
the center contact on the Amphenol plug,
and solder the other end of this wire to
the "floating" or insulated lug on the
80

miniature jack. Finally, scrape off the
paint at the place where the lid contacts
the can, and solder the lid to the can with
a few drops of solder. This procedure auto matically connects the frame of the jack
to the frame of the plug, thus eliminating
one wire in the hookup, and providing
shielding at the same time. -Art Trauffer

POPULAR ELECTRONICS

Keep It Where It Belongs
Hi -fi addict soundproofs door

of room

so

family can sleep

WHEN the representatives of the 13 colonies foregathered in Philadelphia in
1776 to write themselves a Constitution,
they whipped up a Preamble which every
hi-fi aficionado should take close to heart:
"We, the People of the United States, in
.
order to form a more perfect union

..."

other hardware.

..

It isn't
to insure domestic tranquility
every family, you see, which is as enthusiastic as the head of the household when
it comes to hi -fi, particularly in the wee
smaller hours.
What can you do about domestic tranquility? Well, there's one very important
project you can undertake to cut down on
the room -to -room transmission of sound
that will cost only a nominal amount. At
the same time, it should give your family
almost complete peace while you fiddle
with the base and dabble with the treble.
The Big Problem. In most rooms, sound
leaks through the doors. Generally the
walls are of fairly solid construction, but
the door panels may be as thin as 3/16ths of
an inch-hardly enough to stop 74 decibels.
Here's how you can fix that.
Your local lumber supply dealer has various thicknesses of plywood in stock. This
material is the best you can use for the
job. However, it is somewhat more expensive than other composition materials such
as Masonite. At any rate, buy a piece cut
to size to cover your door completely. If it
is plywood, have the man bevel the edges;
if it is the thinner Masonite, beveling
shouldn't be necessary.
The same dealer can then sell you Fiberglas insulation material at about a nickel a
board -foot, cut from a 24" roll. If he doesn't
have it, your electronics distributor can
sell it to you, or if necessary you can
get a kit from an auto supply store which
includes the cement. Rubber cement will
September, 1957

Remove knobs,

Apply cement in
random patches.
It'll hold fast.

Affer trimming,
put Fiberglas on
very carefully.
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With Fiberglas
in place, attach
the panel.
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board over the door, beveled edge out if it's
plywood. You might want to use a good
wood glue first, before you screw it on, but
the screws should be ample to hold properly. Screw the panel to the door, and use
Plastic Wood or putty to fill the holes.
Flop the door and drill through for the
door handle. You are then ready for finishing, which can be done to your taste -you
may want to use a natural finish or stain
and coat the plywood with clear varnish,
or perhaps paint it to match or contrast
with the room.
Rehang the door, replace the knob and
plate, and test the door. You will find that
it now has the heavy feel of a good refrigcloses with
erator or automobile door
a heavy thud. Have someone stand on the
other side and shout. Notice how much
less sound carries through.
One important note. It is best to place
the soundproofing on the inner side of the
door-that is, the side on which the sound
originates. However, for some reason you
may not be able to do that, so it will be
acceptable to use the other side. Of course,
if you want to go all out, you may do both
sides of the door, to cut down the sound
to a minimum. That is entirely up to your
pocketbook and your desire to work. At
any rate, you should have happy listening
now, while the family has happy dreams.
-Tracy Diers

-it

serve as a substitute if you can't get Fiberglas cement.
After you've assembled your materials,
remove the door from its hinges. Remove
the latch hardware and trim the Fiberglas
to fit the panel cavity. Then dab on the cement in random patches -enough so that
the center and all edges are held fast. Place
the Fiberglas in the cavity.
Attach the Sheathing. Drill holes in
the plywood or Masonite board about 10"
apart and 2" from the edge and countersink. The holes should be large enough for
No. 6 11/2" flathead wood screws. Lay the
CROSSWORD PUZZLE

l

2

3

4

6

5

7

By Arthur L. Branch
ACROSS

8

/0

9

//

2 Type of voice broadcasting:

Abbr.

4 Exclamation.
6
8
12
13
14

15
16
17
19
22

24
25
26
27
29

Rectified current.
Special type of a.c. generator.
Chemical symbol for lithium.
Electromagnetic wave used for
communication.
In: Span.
Egypt: Abbr.
Registered nurse: Abbr.
Suffix denoting one who does.
Devour.
Sound detecting device.
Southern state: Abbr.
Liquid insulator.
Part of a transformer.
Assistance.
Tubes that operate at firing voltages.

/2

/3

/4

/5

/7

/8

/9

22

2/

16

24

23

25

33 Compass point: Abbr.
34 Five -and -a -half yards.

26

27

DOWN
1 Emitter of magnetic lines of force.
2 Input current to rectifier.
3 Deep mud.

4 Ancient.
5 Parts of the head.

28

30

29

3/

6 To commit.
7

Piezoelectric material.

propagated by one cycle of
a.c. voltage.
10 Relation of current to voltage in
an inductive circuit.
11 Quality of sound.
18 Electromagnetic switch.
20 To adjust circuit for specific fre9 Wave

quency.
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20

32

34

33

Units of electromotive force.
23 Microwaves.
26 Line from power source.
28 Formula for voltage drop.
21

30 That man.
31 Toward.

32 Type of broadcasting: Abbr.
(See page 122 for solution)
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B uilding

Your First

E lectronic

Game /Computer

T HIS

IS THE PROJECT you've been
waiting for!!
This machine is a rudimentary computer
-complete with a built-in program (see
"Can You Run a Computer ? ", June, 1957,
p. 37). It challenges all comers to a battle
of wits in a game of numbers. Regardless
of whether the player or the machine starts
first, the object is not to be trapped into
lighting the last-or the 21st lamp. The
machine and the player are permitted to
light one, two or three bulbs during each
turn. The machine and player alternate
turns, just as
if the player

had

c h a 1-

lenged a "human."
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By HARVEY POLLACK

Stump your friends with an

electronic battle of numbers
It's fun to play and puzzling in a delight ful sort of way the first few times the
machine beats you, but then you begin to
realize you've got to think to outwit the
computer. How long it will take before you
get the combination is up to you. It's not
like takirg candy from a baby.
Go ahead and cheat! Just try it. Even
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if you do, the machine will beat you-unless, of course, you solve the "program."
Two Versions. There are two versions
of this game. The simpler one should be
assembled first. You can then add the remaining parts for the de luxe model if you
wish.
In the basic unit, the player must "advise" the machine that its turn has come
by pressing the Machine button after he
has made his move. Either the player or
the computer may go first. In the de luxe
model, an automatic response circuit makes
it unnecessary to use the Machine button.
It is operated only when the player decides
that the machine is to make the first play.

After the player has pressed and released
his push button, he waits three or four
seconds while the machine "thinks" over
its strategy, makes its decision, and then
waits in turn while the player cudgels his
brains to select the next move.
In either model, the game may be interrupted in mid -play to allow the player to
start afresh. Operating the Start button
causes the computer relay to "home" automatically for a re -play.
Basic Construction. The model was
built on a 10 "x14"x3" aluminum chassis. A
bottom cover makes it tamperproof. The
pilot light bulbs are friction -fitted in
rubber grommets. Mount the relay and
switches as shown in the photos.
Now hold the relay (RL1) so that the coil
and spiral spring are on the right side
facing you. The terminals will then lie
along a semi -circle pointing upward. In
this position, the first terminal at the extreme right is the wiper for each deck. The
next one up is terminal number 1, then 2,
3, etc. The last terminal on the extreme
left is 22.
Of the five relay decks, you use only
three. The top one is the pilot light deck
and is wired after all other parts are in
place. The third deck is for "locking" and
should be wired so as to prevent contact of
the wire with other terminals. The fifth
deck is the "homing" section; terminals 1
through 21 are joined together by a single
piece of uninsulated tinned wire spot -soldered to each lug, one after the other. Terminal 22 is left unconnected.
The wipers of the "locking" and "homing"
decks are joined by a short jumper and a
lead brought out from the common connection for later soldering to a ground (chassis). Solder the wiper of the top ( "pilot ")
deck to a long insulated lead for connection
to the center -tap of T1.
Cut 21 holes for the pilot lamps with a
1/2" twist drill. Grommets (1h" O.D., %"
I.D.) are then forced into the holes. Later
on, the pilot lamps will be pushed into place
84

The basic computer assembly (phot o on
page 85) is shown with baseplate removec I. At
right is the schematic of the basic game and
complete parts list is given below. TaE le at
bottom of page 85 indicates sequence of ights.
,

I

C1- 1000 -pfd.,

15 -volt

pacitor (C -D Type

tubular electrolytic ca-

BR- 10001)

RL1-Self-pulsing -type stepping relay,

22 positions, 5 decks, 6-12 volt coil (Type SS-6, available from Lafayette Radio)
SI-D.p.d.t. push- button switch, spring return
(Switchcraft #1006 or equivalent)

S3- Push-button switch, spring return, used
as s.p.s.t. normally open (Lafayette Type 127-

S2,

76 or equivalent)
SR1 -120 -volt, 500-ma.

selenium rectifier

TI-Filament transformer, 117 volts to 12.6
@ 2

1
1

amperes (Stancor Type P-8130)

volts

-10" x 14" x 3" aluminum chassis
-10" x 14" aluminum bottom plate

for chassis
21-6.3 -volt pilot lamps (Type #47)
21 -3/4" I.D., I/2" O.D. soft rubber grommets

HOW IT WORKS
This may mean war, but your Editor i, convinced that giving away the secret of the mac hine's
built -in strategy would spoil the game for the readers. So, from behind a bulletproof steel plate
designed to protect us from frustrated reader s, we
say: figure it out for yourselves!

in these grommets. No sockets are used
since all connections are made directly to
the lamp bases by spot -soldering. Group
the 12.6 -volt transformer, 500-ma. selenium
rectifier, and 1000 -µfd. capacitor near each
other. The push buttons labeled Player
and Machine should be placed so that they
will be easy to operate while the Start button is best positioned out of the way where
it will not be pressed inadvertently.
Before you begin final wiring, identify
the normally closed armature contacts on
the stepping relay; also find the coil terminals and remember their location. Operate
the relay manually by squeezing down on
the armature while you observe the stepping action. Watch how the armature contacts break on each step because this will
help you identify the correct terminals.

Testing the Machine. First check the
Player button action. With power applied,
the light should advance to the right one
lamp at a time for each operation of the
Player button. Check the entire string to
be sure that all the lamps are working.
If the light does not advance at all, test for
B+ at the output terminal of the power
supply; the reading here should be between
9 and 12 volts. Check to see that the same
voltage appears across the relay coil when
the Player button is held down.
Then test the Machine button action.
Each time this button is depressed, the
machine should advance the lamps in the
sequence shown in the table. Start with all
lamps off. Should you find that this sePOPULAR ELECTRO NICS

NO CONNECTION

To

*E2

PLAYER

quence is not followed, you may be sure
that some part of the wiring of the "locking" bank is incorrect. You may have
joined terminals which should not be connected or you may have omitted one or
more joints.
Finally, test the Start button action. Advance the light to the first lamp using the
Player button. Now press the Start button. You should hear a whirring sound accompanied by a sequential flashing of the
lamps from 1 through 21, each lamp lighting briefly as the pulse is automatically
transferred from one relay contact to the
next. The light should proceed all across
September, 1957

Operation
Number

Light Stops on Light Skips by
Lamp Number: Lamp Number:

I

2

I

2

4

3

3

5

None

4

8

6, 7

5

9

None

6

12

10,

7

13

None

8

16

14, 15

9

17

IO

20

18,

11

21

None

11

None
19
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Relative positions of components
inclusion in the chassis.

on the aufo- response panel are shown above before
Referring to the pictorial diagram below will simplify construction.
TO 09

T2

RL2

LINE CORO ANO PLUG

S2
TO

+12V

86

C5
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PARTS LIST
C2-4-µtd., 150 -volt tubular
electrolytic capacitor
C3-8-Aid., 150 -volt tubular
electrolytic capacitor
C4-0.5 -µfd., 400-volt paper capacitor, bathtub type
C5 -100-4d., 150 -volt tubular
electrolytic capacitor
111 -1-megohm linear taper potentiometer (Mallory U -59)

R2í70,000 -ohm,
bon resistor

R3- 1- megohm,
resistor

SR2
2

ó 125

-watt car-

1/2

C2
V.

ayrd. +

1

-watt carbon

1/2

VI

RL2-D.p.d.t. relay,

12-volt d.c.
coil (Guardian Series 200 or

equivalent)

RL3-D.p.d.t. relay, 5000 -ohm
plate circuit type (Guardian

Series 200 or equivalent)
65 -ma. selenium
rectifier
transformer,
125 -volt
T2 -Power
secondary at 30 ma., 6.3 volts
at 0.6 ampere (Olsen Radio
Warehouse Type T -173; Stan cor Type PA-8421 is also
suitable)
V1-6V6 tube
1 -Octal socket
1-4" x 6" panel, 1/8" thick (polystyrene, Bakelite, wood, or
Masonite)

S2

MACHINE

SR2- 117 -volt,

Vd
PL
RL3

TO

+12V.á

R3
I

[R

`

S3-0

MEG.

Schematic diagram of auto -response assembly. See page
126 for an explanation of how the auto- response circuit works.

the panel but should stop after lamp 21
has lit and extinguished. If this action is
not obtained, check the wiring of the "homing" deck and make sure that all terminals
except 22 are joined together. Trace the
lead from the wiper of the "homing" deck
to be sure it goes to the back or normally
closed contact of the armature. In addition, check the connections to the Start
button since these must be right if proper
homing action is to be obtained.
Automatic Response Panel. Although
your family and friends can have loads of
fun with the machine
set up in this simple
form, the action becomes bewildering and
uncanny when the computer reacts automatically after each player
moves. The auto -response section is simply an ingenious timing
circuit.
Layout of the timing parts is not critical. All the wiring is
completed before the

panel (see photo) is mounted in the machine base. Wire leads (color- coded) of sufficient length are brought out during wiring for later connection to the main circuit.
Only two minor changes in the computer
wiring are necessary when you install the
auto -response panel: (1) disconnect the
wires from points ® and ® on the Machine button and reconnect these wires to
points ® and ® on the auto -response
panel, leaving the Machine button free of
wires at this point; and (2) connect either
((continued on page 124)

Underside of the game
with the auto- response circuit in place. You are now
ready to play. Good luck!
September, 1957
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Front panel view of the
spot frequency injector
(left) which is designed
around two printed -circuit
kits. Below are the printed circuit boards shown with

all small parts mounted.

By PAUL HARVEY

Spot Frequency Injector
Kits simplify crystal calibration

for hams and SWL's
rICHE UTILITY of any short -wave receiver can be enhanced by pairing it off
with a reliable frequency standard. If you
take advantage of commercially available
printed -circuit kits and the economy of a
homemade power supply, you can build an

accurate crystal calibrator that performs
right up to 30 mc.
The unit pictured here is designed
around two kits manufactured by the International Crystal Manufacturing Co.,
Inc., 18 N. Lee St., Oklahoma City, Okla.
The first of these is a 100-kc. crystal oscillator and the other is a 10 -kc. multivibrator. With the proper power supply and
housing, 100-kc. and 10-kc. markers may
be obtained right up to the limit of the
88

high -frequency end of most short -wave
receivers.
Construction. After obtaining the kits
and accessory parts given in the "Bill of
Materials," you will find it easy to follow
the constructional steps below.
Step 1: Locate all the components in
the positions indicated in the manufacturer's assembly instructions except for one
modification: connect both the 100 -µpfd.
capacitor that comes with the FO -1L 100 kc. oscillator and the 0.01 -pfd. capacitor
accompanying the FMV -1 multivibrator to
the common r.f. terminal on the FO -1L
board. This leaves two free wire ends, one
on each of the capacitors. The free end of
the 0.01 -pfd. capacitor will later join the
input terminal on the FMV -1 board while
the 100 -µpfd. capacitor will be connected
to the switch that selects either the 100 -kc.
or 10 -kc. output. Solder the components
according to instructions.
Step 2: Lay out and mark the positions
POPULAR ELECTRONICS

Layout of components above
the chassis is shown at right;
the 0A2 regulator tube is in
the left -hand corner, while the
6X4 rectifier is located between the filter capacitor and
the 0A2. In the photograph
below, you can see the interconnecting wires and how the
chassis looks installed in the
cabinet, viewed from the top.

IN34
+

S2

(INC. IN r0-I1.. Ell

O.P. D.T.

SWITCH

R.F. TER'iA.

ON F O - _
1

100

R3

l

I

10 KC.

1
ONCHASSIS
O.

2

1

I,.

3

6

5

INPUT POST ON FMV-I

Z. TO 13+ TERMINAL ON FO -IL
TO 150V. REG. TERMINAL OF POWER SUPPLY
TERMINAL ON FMV -I
5, OUTPUT TERMINAL ON FMV -I
6.. R.F. OUTPUT TERMINAL ON MAIN PANEL
3.

4.

of the printed- circuit boards on the alumi-

num chassis. Group the power transformer (T1), filter capacitor (C1), 0A2
regulator tube (V2), and 6X4 rectifier tube
(V1) around the boards and mark their
positions. Drill the cabinet panel for the
two output terminals, the level control
(R3), pilot light assembly, and the two
switches (S1 and S2). One additional
grommeted hole should be drilled in the
chassis between the panel and the FO -1L
board to permit passage of connecting
wires from the parts beneath the chassis
to those aboveboard.
Step 3: Wire the power supply. The filter
resistor (R2) and series resistor (R2) for
the regulator are supported by solder lugs
on the tube sockets and filter capacitor.
Step 4: Secure the printed- circuit boards
to the chassis with the small screws and
September, 1957

9+

NDTfS:

L

YLL eNOUNO CONNECTIONS ARE MADE THROUGH MAIN

EIUSS13 AND SUPPORTING BRACKETS Of PRINTED

CIRCO

T

ROARDS.
E.

6.3V. LEAD FROM POWER SUPPLY IS DIRECTLY CONNECT 0
TO THE 6.3 VOLT TERMINAL ON FO -IL AND TO THE PR..
TERMINAL ON FMV -1.

Changeover switching system for

100 or 10

I

c.

brackets that accompany the kit. Complete
all the aboveboard wiring at this time. Insert the crystal in the FO -1L board socket,
the 6BH6, and the 12AT7; be certain that
the 6X4 rectifier and the 0A2 regulator
are in the correct sockets.
Testiing and Adjustment. With the
power off, couple the output terminal of the
frequency standard to the antenna post of
your short -wave receiver and join the
ground terminal of your receiver to the
ground post on the calibrator. Tune your
89

receiver to the National Bureau of Standards transmitter
at Station WWV; this station
can be heard at any time of the
day on 2.5, 5.0, 10, 15, 20, and
25 mc., and may be recognized
by ticks that resemble those of
a clock.

Pictorial and schematic diagrams for the power supply.
RI

R2

B

Set the changeover switch on
the calibrator to "100 kc.," and
turn the level control up to
maximum. With proper operation, an audio beat note will be
heard indicating that the 100 kc. oscillator is emitting a
harmonic close to WWV's frequency. Adjust the trimmer
capacitor on the FO -1L board
for zero beat.
Now your BFO may be
turned on while you check for
the presence of 100-kc. marker
signals throughout the band.
After the initial test, you will
want to reduce the output level
of the crystal calibrator using
potentiometer R3; it may also
be advisable to loosen the coupling between the calibrator
and the receiver.
To test the 10 -kc. multivibrator section, set the changeover switch on "10 kc." and
adjust the tiny potentiometer
on the FMV -1 board for a
locked -in condition. This is accomplished by rotating the
shaft while listening to the
beat note of the harmonic of
the FMV -1 with either WWV
or any standard broadcast station. The potentiometer is ad-

Bill of Materials

100 -kc. crystal oscillator
I-Crystal
Co.

1- 10-kc.

Model FO -1L)

kit supplied with 6BH6 tube (Int.

multivibrator kit supplied with 12ÁT7 tube (Int. Crystal

Co. Model FMV -1)
CI -40 -40 pfd., 250-w.v., dual filter capacitor
R1- 1000 -ohm, 5 -watt resistor
R2 -1500 -ohm, 5 -watt resistor
R3- 1000 -ohm linear taper potentiometer

Sl-S.p.s.t. toggle
S2- D.p.d.t.

switch
toggle switch

TI -Power transformer, primary

117 volts, 60 cps, secondaries 250
volts @ 25 ma., 6.3 volts @ 1.0 amp. (Stancor PS -8416 or equivalent)
V1 -6X4 tube
V2 -0A2 tube
1-7" x 9" x 2" aluminum chassis
1 -BIack crackle steel cabinet, hinged top
2-5 -way type binding posts, one black and one red
2-7 -pin miniature Bakelite sockets for subchassis mounting
Misc.- Bakelite pointer knob, Dialco 81410 pilot assembly, #47
bayonet -base, 6-volt pilot lamp, two-lug terminal strip, a.c. line
cord, decals for trim.
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justed until the multivibrator
locks at 10 kc. and produces a
beat signal with the broadcast
station of a few cycles per second. An S -meter is useful here
because its slow visible oscillation tells you when zero beat is
being approached.
Precise frequency measurements and receiver calibration
procedures are outlined in the
literature which forms a part
of each of the kits. The success
and satisfaction you have with
this instrument depends in part
on the way you handle it. The
setting of R3 is important to
avoid overloading your receiver
and "swamping" the incoming
signal. More output is required
for the higher order harmonics,
of course.
POPULAR ELECTRONICS

Transistor Topics
By LOU GARNER

hottest part of summer past
and autumn just around the corner,
chances are many POP'tronics readers
have found that their fingers are starting
to itch . that the old urge is returning
.. and that they get chills up and down
their spines whenever they look in a radio
parts catalog.
All of these sensations are symptoms of
that old and rather pleasant ailment
"electronic builditis." A sure remedy is to
choose a good project from your favorite
magazine, gather together the necessary
parts, heat up the old soldering iron -and
start assembling. So why not start with a
WITH the

.

.

.

-

transistorized project?

Transistor Circuit Designer. Few
thrills match that of creating and developing a completely new circuit. Unfortunately, transistor circuit design is not easy.
There are so many variables to consider

that even a highly trained design engineer

may have difficulty designing a circuit "on
paper" that will work without changes
when it is assembled.
But Dick Keller, of the Semiconductor
Products Department of General Electric,
has developed an instrument that should
prove valuable in every electronics workshop. Dubbed a Transistor Circuit Designer, it will enable a fledgling to devise
new transistor circuits with an ease approaching that of an "old hand." And you
.
don't have to know . . or to use
mathematics to operate the device!
Basically, the circuit designer consists of
a partially wired three-stage transistor circuit assembled on a 5" x 7" aluminum
chassis (see Fig. 1 and the photos). Sockets are provided for each transistor, with
small potentiometers used for all resistive
elements. Six potentiometers are available

..

.

!

Below- chassis view of Dick
Keller's transistor circuit designer.
See Fig. 1, on following page, for the schen-atic diagram of the gadget.

Using the circuit designer,
even a beginner can create new transistor circuits.
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Fig. 1. Schematic diagram
of the circuit designer. Small

potentiometers

100

100K
2.5MEG.

2.5 MEG

are used

for all resistive elements.

100K

2.5MEG

IN

0--0
25

2
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K

10K

IOK

25K

250

25K

OV

500

10K

0-125K
500 K

for each stage. Instead of trying individual
resistors one at a time, the best value can
be determined simply by adjusting the appropriate pot.
The transistor electrodes may be returned
to either polarity of the external battery
power supply and even reversed from one
stage to the next for n- p- n /p-n -p configurations. Pin jacks are used for each terminal connection, making it a simple matter to insert capacitors, transformers, coils,
diodes, or other special components into
the circuit being designed.
In operation, a tentative circuit is assembled by interconnecting appropriate pin
jacks with short wire leads. Afterwards,
the emitter, base, and collector resistor values may be adjusted experimentally simply
by rotating the proper potentiometer. Once
the desired circuit operation is achieved, the
resistance values may be measured and
fixed resistors specified in the final design.
If there is any question concerning circuit stability or transistor interchangeability, the necessary tests may be made while
the circuit is still in the experimental stage.
Parts changes, if required, can be made before the circuit design is "frozen."
Reader's Circuit. An interesting two transistor receiver circuit utilizing the complementary properties of n-p -n and p -n -p
transistors is given in Fig. 2. The basic circuit design was submitted by reader Roy
Frank, of 4783 Fair Ave., Oakland 19, Calif.,
and the transistor types specified are manufactured by General Transistor.
Li is a ferrite transistor antenna coil
(Lafayette No. MS -299). Cl is a standard
365 -µµtd. variable capacitor and C2 a 0.05 µfd. paper or ceramic capacitor. Rl is a
470,000 -ohm, z/2 -watt carbon resistor, Si
a s.p.s.t. toggle or slide switch and
B1 two penlite cells connected in series to
supply three volts. Standard moderate -tohigh- impedance (2000 to 4000 ohm) magnetic headphones are used with the receiver. A medium-length external antenna is
92
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Fig. 2. Two-transistor receiver circuit, submitted by
reader Roy Frank. It utilizes
complementary properties of
n -p -n and p -n -p transistors.

needed in most localities, but a ground is
not necessary for the reception of nearby
stations.
You can assemble this simple receiver on
a small metal chassis or in a wooddn or
plastic box. Parts layout and lead dress are
not critical. For optimum operation, you
may want to experiment with the values of
C2 and Rl. Try values from 100 µµfd. to
0.05 µfd. for C2, values from 250,000 ohms
to 1 megohm for Rl. Choose the final
values which give the best results with
your individual transistors.
In operation, r.f. signals picked up by the
antenna (Ant.) are selected by tuned circuit Li -Cl. Cl may be adjusted to tune
the desired station. A tap on Li permits a
match to the comparatively low input impedance of the first stage and prevents excessive loading of the tuned circuit. C2
serves as a d.c. blocking capacitor for the
base bias current supplied through Rl.
Amplification and detection occur in the
two -stage direct-coupled transistor amplifier.

in Other Lands. We've received a note
from Mr. R. V. Parrett of Ellison Queale
Radio Supply, Ltd. (1205 Quadra St., Victoria, B. C., Canada), who would like us to
"pass on the word" that Canadian readers
can obtain transistor components and sup (Continued on page 142)
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Among the Novice Hams
By HERB S. BRIER, W9EGQ

,
ALL AMATEUR RECEIVERS and trans-

mitters require power supplies, which
are normally operated from the commercial power lines. In addition, a knowledge
of how power supplies operate is required
to pass the General Class, Conditional, and
Technician license examinations.
The following discussion refers to Fig.
1, which is a basic diagram of a typical a.c.operated power supply.
The Power Transformer. One-hundredseventeen -volt, 60 -cycle current is fed into
the primary winding of power transformer
T1, which consists of several windings on
a laminated iron core insulated from each
other. A typical receiver or low -power
transmitter transformer has a core with a
cross -sectional area of around two square
inches and a primary winding of about 350
turns, or three turns per volt. More powerful transformers have larger cores and
fewer turns per volt.
Of course, 350 turns of wire on an iron
core have quite a bit of inductance. Thus,
when 60 -cycle a.c. is fed into it, a strong
alternating magnetic field is generated
around it. This field, in turn, induces a
counter voltage in the primary winding
which is just a quarter cycle behind the
original voltage. Consequently, the two
voltages cancel each other almost comFig. 1. Basic diagram of

a

pletely, and only a small current is forced
through the primary winding.
As the other windings on the transformer are within the magnetic field also,
it induces a voltage in each of them proportional to the number of turns they contain. Three secondary windings, delivering
5, 6.3, and 300 volts, are shown on T1 (considering half of the longest secondary).
At three turns per volt, they must have
15, 19, and 900 turns respectively.
As soon as power is drawn from any of
these secondary windings, it is subtracted
from the surrounding magnetic field and
reduces its strength slightly. As a result,
the counter voltage in the primary winding decreases just enough to allow sufficient current to flow into the transformer
to replace the power drawn out of it.
Remember that you cannot take more
power out of a transformer than is fed
into it. Do not confuse voltage with power.
While adding turns to a secondary winding
will increase its output voltage, the cur reni that can be drawn from that winding
will be reduced in exactly the same proportion, unless additional power is fed
into the primary winding.
Rectification. Vi is a diode tube, consisting of a plate and a filament /cathode
inside a glass envelope from which the air

typical a.c: operated power supply

2l

PULSATING D.C. OUTPUT
FROM RECTIFIERS

6.3V.

/ /,'

CHI

as discussed in

the text.

ONLY SLIGHT RIPPLE
OUT OF FILTER

CH2*

PRACTICALLY NO RIPPLE

OUT OF 2- SECTION FILTER

V2

v

-..i.
2
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RIPPLE CAN BE TOLERATED

FULL -WAVE RECTIFIED A.C. POWER SUPPLY
(OMITTING V2 AND DASHED-IN 300V. WINDING
CONVERTS CIRCUIT TO IHALF -WAVE TYPE)
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HELP US OBTAIN OUR HAM LICENSES
Prospective amateurs requesting help and
encouragement in obtaining their licenses are
listed here. To have your name listed, write to
Herb S. Brier, W9EGQ, c/o POPULAR ELECTRONICS 366 Madison Ave., New York 17, N. Y.
Please print your name and address clearly.
Names are grouped geographically by amateur
call areas.
Kl /Wl CALL AREA
George Bulwinkle (13), 230 Merriam St., Weston 93, Masa. (Code)
K2/W2 CALL AREA

Terrance Mandish, 301 Kellogg St., Syracuse
4, N. Y. (Code and theory)
Eric Gravenson, 50 W. 96th St., New York 25,
N. Y.
Tex Birnholz, 634 High St., Newark 2, N. J.
Phone: MArket 2 -4101. (Code and theory)
Henry A. llamas (15), Protection Road, Holland, N. Y. (Code and theory)
John Lanzalotti, 36 Queen Anne Dr., Shrewsbury, N. J. (Code and theory)
Kenneth Marron (15), 72 -10 41 Ave., Jackson
Heights 77, N. Y. (Code and theory)
Harris Graber (14), 934 Bronx Park So., New
York 60, N. Y. (Code)
Stuart Weinstein (15), 952 Maple Dr., Franklin Square, Long Island, N. Y. Phone: FL
2 -3308. (Code and theory)
Frank Tarantino, 16 -6th Ave., Newark 4, N. J.
Code and theory)
Carl Argila Jr., 21 Richard Dr., Waldwick,
N. J. Phone: OL 2 -5960. (Code and theory)
Robert, Adolf, Samuel, Hamy and Abbott
Migliorino, 489 E. 22nd St., Paterson 4, N. J.
(Code, theory and selection of equipment)
Andres Banuchi, 106 Grattan St., Brooklyn
37, N. Y. (Code and theory)
Benny Robles, 1413 Prospect Ave., Bronx 59,
N. Y. Phone: LU 9 -5418. (Code and theory)
Sp /2 William R. Mangum, 572 Aviation Platoon, APO 231, New York, N. Y. (Code and
theory)
Larry Owen (15), 594 Barbey St., Brooklyn 7,
N. Y. (Code)
Lester Gruol, 15 Thomas St., Merrick, N. Y.
Phone: FReeport 8 -2659. (Code and theory)
(

K3 /W3 CALL AREA

Russell S. Hamilton (14), 24 Edgewood Rd.,
Bridgeport, Pa. Phone: BR 5 -2856. (Code and
theory)
Harvey P. Cannon III (13), 304 Talbott Ave.,
Laurel, Md. Phone: PA 5 -0451. (Code and

theory)
Michael Kinser (14), 2906 W. Chestnut Ave.,
Altoona, Pa. (Code and theory)
Bobby Copella (13), Box 25, Brynedale, Pa.
(Code and selection of equipment)
Theadore J. Magness, R.D. No. 1, Freedom,
Pa. Phone: SP 5 -0635. (Code and theory)
Jay Barton, P. O. Box 804. Ellwood City, Pa.
(Code and theory)
K4 /W4 CALL AREA

Pete Humphrey Jr. (15), 9121, W. Long St.,
Orlando, Fla. (Code and theory)
Ronny Fox, 4309 Halifax St., Greensboro,
N. C. (Code)
Bill Davis, 2401 N. Quebec St., Arlington 7,
Va. Phone: JA 5 -1777. (Code and theory)
Garland Ray Minor, Rt. #2, Box 245, Leeds,
Ala. (Code and theory)
Buck Poe (15), 426 Halifax St., Raleigh, N. C.
Winiford C. Fraker (16), Rt. #1, Heiskell,
Tenn. (Code and theory)
Gary Sanders (15), 105 W. Main, Hohenwald,
Tenn. (Code)
Jinuny Devault (14), 403 No. Oak, Hohenwald,
Tenn. Phone: SWif t 6 -3336. (Code)
Felton Cobb, 1001 No. Hut Ave., Adel. Ga.
Phone: 5801. (Code and selection of equipment)
K5 /W5 CALL AREA

Gerald Beene, Rt. #1, Box 195, Joshua, Tex.

(Code and theory)
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Fred R. Harmon, 714 No. Birmingham Pl.,
Tulsa, Okla. (Code and theory)
Lanny L. Gregory (16), P.O. Box 154, Calhoun
City, Miss. (Code)
Arthur (Porky) Brown (15), 705 Risser Ave.,
Muskogee, Okla. (Code and theory)
David Kelling (17), 219 W. 27th, Houston 8,
Tex. Phone: UNderwood 1 -1810.
Mike Hanemann (17). 707 Azalea Dell Dr.,
Houston 18, Tex. (Code, theory and selection
of equipment)
Glynn Lorance (15), 10003 Buxton St., Houston 17, Tex. (Code and theory)
T /Sgt. Dick Milligan, 315 Axtell, Clovis, N. M.
Phone: Cannon AFB 3311, Ext -713. (Code and

theory)

K6 /W6 CALL AREA
Timothy Stout, 2806 Lake St., Bakersfield,
Calif. (Code)
Mike Deming, 309 So. Scott Dr., Santa Maria,
Calif. (General code and theory)
K7 /W7 CALL AREA

Michael A. Chin, 1436 King St., Seattle 44,
Wash. (Code and theory)
Jim McDevitt (14), 449 W. Lk. Sammamish
Blvd. S.E., Bellevue, Wash. (Code)
David Wright, 2037 E. Earl Dr., Phoenix, Ariz.
(Code and theory)
K8 /W8 CALL AREA
John Crutchfield, 32674 Woodbrook, Wayne,
Mich. (Code and theory)
John Wilder, 1302 Ogden, Benton Harbor,
Mich. (Code and theory)
Tim Glennon, 431 Clifton Blvd., E. Lansing,
Mich. (Code and theory)
Harold Guttman, 3963 Parker Pl., Cincinnati
17, Ohio. Phone: UN 1 -4467. (Code and theory)
Myron Paliwoda, 19819 Mountville Dr., Maple
Hts., Ohio. (Code and theory)
Dan Miles (15), 140 E. Howard St., Pontiac
15, Mich. (Code and theory)
Mike Nelson, 2550 Oberlin Ave., Lorain, Ohio.
Phone: CH 4 -2100. (Code and theory)
Tim Donerkiel, 1134 W. 22nd St., Lorain,
Ohio. Phone: CH 4 -1458. (Code and theory)
Charles Utz (15), R.R. 2, Attica, Ohio. (Code

and theory)

K9 /W9 CALL AREA

Robert Roth (12), 7828 S. Laflin St., Apt. 1 -E,
Chicago 20, Ill. (Theory and regulations)
Fred Leggs (13), 1436 Cornell, Indianapolis 2,
Ind. Phone: ME 1 -6386. (Code and theory)
Dave Kurz, 375 W. 12th St., Peru, Ind. (Code
and theory)
KO /WO CALL AREA
Roger Ray Jensen, R.R. 2, Box 136. Viborg,
Dak.
So.
(Code and theory)
SFC Henry B. Wall, RA36603161, Fifth US
Army Fd. Sv. Sch. 5021 -03 SU, Fort Riley, Kans.
(Code, theory and selection of equipment)
Frank Shuman, 277 Stinson St., St. Paul 3,
Minn. Phone: HW 9 -0315. (Code and theory)
Lee Clute (15), 621 E. 61st Terrace No., Kansas City 16, Mo. (Theory)
Donald JakubowSki (15). R.R. 2, Norton.
Kans. (Code, theory and selection of equipment)
James H. King (14), 3285 Custine, St. Louis,
Mo. (Code and theory)
James Nyman (16). 410 W. Bancroft, Fergus
Palls, Minn. (Code and theory)
Steve Blotchier, R.R. 3. Aneta. No. Dak.
Phone: EXpress 4 -2287 West Northwood.
VE AND OTHERS
Brian Beesley, 3853 W. 34 Ave.. Vancouver 17,
B.C., Canada. (Code and theory)
To help prospective amateurs obtain their
Novice licenses, the Radio- Electronics -Television Manufacturera Association offers a set of
code records (recorded at a speed of 33's rpm)
and a Novice Theory Course for $10.00, postpaid. The complete course or more information on it is available from RETMA, 1721
DeSales St., N.W., Washington 6, D. C.
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is pumped to create a high vacuum. Normally, a vacuum is an excellent insulator,

because it contains few electrons to be set
in motion by an applied voltage. But, when
an electric current is passed through the
filament /cathode from a winding on the
transformer, it becomes so hot that a copious quantity of electrons is boiled out
of it.
Under these conditions, when a positive
voltage is applied to the diode plate, it attracts the electrons toward it, allowing
the tube to pass current. But, if a negative voltage is applied to
the plate, the electrons
from the cathode are repelled; so no current
passes in that direction.
As the transformer is
feeding 60 -cycle a.c. to the
diode plate, driving it alternately negative and
positive, 60 pulses of current a second pass through

pacitor (C2) may be added. The choke
skims the peaks off the incoming pulses,
converts the energy they contain into a
magnetic field around itself, and then converts this energy back into electrical current that flows into the load between pulses.
C2 provides additional filtering action and
also acts as a reservoir to supply heavy instantaneous current demands of the load
circuit. Additional filter sections may be
added to the supply for still more filtering
if necessary.
A capacitor input filter delivers an out-

Vi, thereby converting
the a.c. into pulsating d.c.
This process is called rectification and the diode a
half -wave rectifier.
Half -wave rectification
is seldom used, except in

inexpensive

a.c. /d.c. receivers, because it is difficult to smooth out its stop and-go output pulses.
Neil, NOELS, operates at Lexington, Nebraska. Not shown here are
However, by extending
his 15 -meter directional antenna and doublets for 40 and 20 meters.
the high -voltage secondary winding on TI past
the center tap indicated and connect- put voltage almost equal to the peak value
ing its open end to the plate of a second of the input pulses at light current loads.
half -wave rectifier V2 (the filament /cath- But its output voltage drops off rapidly as
current drain increases. In addition to poor
ode terminals of which are connected to
those of V1 as shown in dashed lines on voltage regulation, several times as much
the diagram), a full -wave rectifier is current flows into the input capacitor on
each pulse from the rectifier as flows into
formed.
Through this back -to -back connection, the load. Consequently, such a filter makes
each half of the alternating current cycles the rectifier tube work quite hard.
Omitting the input capacitor (CI) conproduces an output pulse from the rectifier
system, resulting in 120 output pulses a verts the filter into a choke input type. This
drops the output voltage to about two second instead of 60.
thirds of the capacitor input value; howa.c.
in
converting
step
next
The
Filters.
into pure d.c. to power a receiver or a trans- ever, the voltage will remain quite constant
mitter is to steam -roller it smooth by pass- for any current drain within the ratings of
the supply. Also, the peak current demand
ing it through a filter system.
The simplest filter is a large capacitor on the rectifier system is reduced to little
more than the current actually drawn out
(C1) connected across the power supply
output terminals. Each pulse from the rec- of the supply by the load circuit.
Capacitor input filters are mostly used
tifiers charges up Cl to almost the peak
voltage of the pulse as well as feeding cur- in power supplies delivering up to about 500
rent into the load circuit. In between volts at 200 ma. in applications where poor
pulses, current flows out of Cl into the load voltage regulation under varying current
loads is not too important. A choke input
to fill in the valleys between pulses.
For additional smoothing, a high- induc- filter is almost always used in higher volt (Continued on page 136)
tance filter choke (CH1) and another caSeptember, 1957
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THE SNOWBALLING of hi -fi into a national sport has proved Americans to
be one of the world's most musical people.
That vast numbers of people, through hi -fi,
have taken to music like the proverbial
duck to water, is only part of the story.
Music, after all, is always an individual
experience that can't be expressed in numbers.
What really counts is the high percentage of hi -fi'ers to whom music has become
something deeply important, personal, and
profound. It's a safe bet that there is a
greater proportion of more really appreciative listeners among hi -fi fans than
among the run-of- the -mill concert -goers.
Getting "Inside." The hi- fi'ers' quest
for tonal detail and fine orchestral color
forces him to pay attention to what's
going on in the music. For what's the use
of the best hi -fi system and the most
splendid recording unless you really listen
closely?

It is through the habit of such careful
and intense listening that hi -fi fans not
only admit the mere sound of music into
their ears, but -perhaps unwittingly-also
the deeper meaning of the works they
hear. Hi -fi helps them to get inside the
music emotionally as well as acoustically.
One thing is certain : hi -fi has awakened
the musicality of the American people on
a nation -wide scale.
This evidence of America's musical appetite should make American composers

very happy, for they have been hungry
a long time. Nobody wanted to take a
chance on their work. But record companies now realize that hi- fi'ers are a
generally open- minded bunch who like to
get off the track to explore the unknown.
Columbia Records has done pioneer
work in bringing to the American record
buyer the music of his own country. Other
companies are also waking up to the fact
that there is plenty of first -rate music
now composed in America -serious, solid
works of art that speak the language of
our time. Several such works are making
their disc debut this month.
Native Masterworks. From California
comes a new Piano Concerto by Leon
Kirchner. It is a powerful work, proportioned with dignity and grandeur; earnest,
yet basically lyric. Emotionally vital and
expressive, it stands in contrast to the arid
withering that afflicts so much of modern
music.
There are no empty show-off solos in
this concerto. Orchestra and piano interplay as equals in the score, sounded with
skill and conviction by the composer at
the piano and the New York Philharmonic
under Mitropulous backing him up with
their very best. The sound quality of this
Columbia disc (ML- 5185) -sharp and
clear, yet full-bodied -does full justice to
the score and the performers.
Another new American work, Walter
(Continued on page 108)

Goddard Lieberson,

Pres-

ident of Columbia Records,
believing that living American composers should get
a hearing on discs, has pioneered recordings of contemporary works. Here he
is testing a special sound effects setup.
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Now

-Get

the Definitions You Need

QUICKLY, EASILY, EXACTLY

. unique. It presents in a single volume
of 1000 pages definitions of a wide variety
of terms used in pure and applied physics."
-Scientific American

with the
GREAT NEW INTERNATIONAL DICTIONARY
OF PHYSICS AND ELECTRONIC TERMS

-

Saves Time, Shortcuts Work, Increases Efficiency!

Over 12,000 Terms -Over 500,000 Words
Over 1,000 Pages
Here is a unique, authoritative, up -to-the -minute dictiondeary, especially tailored to meet the ever -growing by
Prepared
age!
atomic
and
electronic
our
of
mands
an international group of distinguished scientists and
educators, this great work is designed to provide quickly
and easily-clear-cut, incisive definitions that will be
invaluable in your everyday work.

Serves the Needs of All Those
Who Work with Present -Day Physics
All the principal terms used in classical and modem
physics, terms of pure and applied science, are defined
in this new, big, 1,000 -page dictionary. Over 12,000
definitions and articles: laws, relationships, equations,
basic principles and concepts, as well as the most widely
used instruments, apparatus and their components. Sixteen major subject divisions, covering every field, include:
General PrinciUnits and Dimensions
ples Mechanics The Gaseous State
The Liquid State The Solid State Heat
OpAcoustics
and Thermodynamics
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easily, quickly -along with further in
formation about all related topics
for a well- rounded, integrated knowl
edge of the various aspects of ever}
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Quantum MeMathematical Physics
Relativity.
chanics
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-
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build your own

HEATH KIT

for fun!

Don't let a lack of experience keep you
from enjoying the fun and savings of
"Do -it- yourself" kit construction. The
easy -to- follow diagrams that come with
every Heathkit insure your success. Let

our experience be your teacher -and
you'll save one -half or more over the
price of "built -up" equipment of equal
quality.

HEATH COMPANY

A subsidiary of Daystrom, Inc. BENTON HARBOR

10,

MICH.

"BASIC" SPEAKER SYSTEM

RANGE EXTENDER

A -9C 20 -WATT AMPLIFIER

98

Always say you saw it

in- POPULAR

ELECTRONICS

HEA1HKIT HIGH FIDELITY

HEATHKIT "BASIC RANGE"
HIGH FIDELITY SPEAKER SYSTEM KIT
This amazing speaker system can fulfill your present
needs and still provide for future expansion. Fine hi -fi
performance the result of using high quality speakers
in an enclosure especially designed for them. Features two Jensen speakers to cover 50 to 12,000 CPS
within
5 db. Power rating is 25 watts, and impedance is 16 ohms. Enclosure constructed of veneer surfaced plywood, %" thick, and measModel SS -1
ures 11%" H x 23" W x 113/ D Precut
and predrilled for quick assembly.
Shpg. Wt. 30 Lbs.

t

$3995

HEATHKIT RANGE EXTENDING
HIGH FIDELITY SPEAKER SYSTEM KIT
Designed especially for use with SS -1 "Basic" systern. Contains 15" woofer and compression -type super
tweeter. Extends basic unit to 35- 16,000 CPS, 5.db.
Impedance 16 ohms. Measures 29" H x 23" W x 17M"
D, and is constructed of %" veneer- Model SS-1B
surfaced plywood.
Shpg. Wt. 80 lbs.

t

$9995

FM TUNER

KIT

Now you can have full -fidelity FM performance from
88 to 108 me at reasonable cost. Features temperature,
compensated oscillator -built in power Model fM -3iß
supply, and beautiful cabìr -t Campo nents prealigned at factor jl

üt.3lbs.

s2S95

(with cabinet)

HEA HKIT BROADBAND AM TUNER KIT
Tunes standard AM band from 550 to 1600 kc with fine
sensitivity and broadband characteristics. Features
include built -in power supply and low- Model BC -il
distortion detector. All RF circuits pre -

aligned for simplified construction.
Shpg. Wt. 8 lbs.

$2595
-

(with cabinet)

HEATHKIT "MASTER CONTROL"
HI -Ft PREAMPLIFIER KIT
Provides extra amplification, selection of inputs, volume and tore controls, and turnover and rolloff
controls, for Williamson -type amplifiers. Model WA -P2
Beautful satin -gold enamel cabinet. Derives operating power from amplifier.
Shpg. Wt. 7 lbs.

51975

HEATHKIT A -9C HIGH FIDELITY
AMPLIFIER KIT

(with cabinet)

This model incorporates its own power supply and
preamplifier. Plenty of power_with full 20 watt rating.
Four separate inputs, selected by panel- mounted
switch, and separate bass and treble controls. Ideal
for home or PA applications. Output transformer
tapped at 4, 8, 16 or 500 ohms. Response within
1 db from 20 to 20,000 CPS.
Model A -9C
Shpg. Wt. 23 lbs.

$355°

HEATHKIT 25 -WATT HIGH FIDELITY
AMPLIFIER KIT
25 -watt Williamson -type amplifier employs KT66 tubes and Peerless output transformer,
tapped at 4, 8, and 16 ohms. A fine amplifier for the
"delu -,e" system. WA -P2 preamplifier Model W -5M
required for operation. Express only.
Shpg. Wt.. 31 lbs.

Outstanding

$5975

W -SAA 25-WATT AMPLIFIER

HEATHKITS
World's finest
electronic equipment
in kit form...
PREAMPLIFIER
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Choose your own

"Do- it-yourself' project

from the world's largest kit manufacturer
Now you can have radio
wherever you go
with the portable
that plays anywhere!

HEATH COMPANY

-

A subsidiary of Daystrom, Inc.
BENTON HARBOR 10, MICHIGAN

HEATHKIT
TRANSISTOR PORTABLE RADIO KIT

NEW

TRANSISTOR
PORTABLE RADIO

A new concept in radio reception! Now you can
forget about external electrical connections and
have fine radio performance anywhere! Low -drain
circuit using regular flashlight cells makes battery
operation cheaper than power-line operation of
table model sets. Tunes 550 to 1600 kc and features
a 4" x 6" speaker for "big -set" tone, six Texas Instrument transistors for fine sensitivity and selectivity,
built -in rod -type antenna, and unbreakable molded
plastic cabinet in "Holiday" gray.
Measures 9" Lx 8" H x 3%" D. AppearModel XR -1
ance and performance are unmatched
w 95
at this price level. Easy to build! Shpg.
Wt.

4

$3495

lbs.

(with cabinet less batteries)

HEATHKIT BROADCAST BAND
RADIO KIT
Covers 550 to 1600 kc with good sensitivity and
selectivity. Has 5%" PM speaker for good tone
quality. Features transformer power
supply and built -in antenna. Signal
Model BR -2

generator recommended for alignment. Cabinet, as shown, available
separately. Shpg. Wt. 10 lbs.

i

95

(less cabinet)

TABLE -MODEL RADIO

HEATHKIT CRYSTAL RADIO KIT
Features a sealed germanium diode to eliminate
critical "cats whisker" adjustment. Employs two
tuning condensers for good selectivity,
and covers the broadcast band from
Model CR -1
540 to 1600 kc. Requires no external
power. Kit price includes headphones.
Shpg. Wt. 3 lbs.

$795

CRYSTAL RADIO

HEATHKIT ENLARGER TIMER KIT
The dial of this handy timer covers 0 to one minute
calibrated in five- second gradations, so that the
timing cycle of a photographic enlarger can be
electronically controlled. Built -in relay handles up
to 350 watts, and enlarger merely plugs into receptacle of front panel. Also provision for
plugging in safe -light. An easy -to -build Model ET-1
device that makes a fine addition to $ 1150
any dark room. Shpg. Wt 3 Ibs.
100

ENLARGER TIMER

Always say you saw if

in --
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HEATHKIT FUEL VAPOR DETECTOR KIT
The FD -1 is a safety device to detect fuel vapor in the
engine compartment or other sections of your boat.
The detector unit mounts in the area to be checked,
and she indicating meter and controls mount on the
control panel. Will operate intermittently or continuously, and indicates dangers of fire or explosion to
protect your boat and its passengers. 6 -volt F0-1 -6,
Models FD -1 -6 (6 volts DC) and FD -1 -12 12 vt F0-1 -12
(12 volts DC) operate from boat batteries.
Kit even includes spare detector unit.
Shpg. Wt. 4lbs.

$3595
each

HEATHKIT RF POWER METER KIT
This handy device measures the RF field in the
vicinity of a transmitter, whether it be marine, mobile,
fixed, etc. Requires no electricity, nor direct connection to the transmitter. Provides a continuing indication of transmitter operation. Merely place it in
proximity to the transmitter antenna and it will produce a reading on its 200 ua panel meter
when the transmitter is in use. Operates Model PM -1
with any transmitter between 100 kc and
250 mc. Includes a sensitivity control for
meter. Shpg. Wt. 2lbs.

$1495

HEATHKIT TRANSISTOR
RADIO DIRECTION -FINDER KIT
The Heathkit Transistor Radio Direction -Finder model
DF -i is a self-contained, self -powered, 6- transistor
super heterodyne broadcast radio receiver incorporating a directional loop antenna, indicating meter,
and integral speaker. It is designed to serve primarily
as an aid to navigation when out of sight of familiar
landmarks. It can be used not only aboard yachts,
fishing craft, tugs, and other vessels which navigate
either out of sight of land or at night, but also for the
hunter, hiker, camper, fisherman, aviator, etc. It is
powered by a 9 -volt battery. (A spare battery is also
incljded with the kit.) The frequency range covers the
broadcast band from 540 to 1600 kc and will double as
a portable radio. A directional high-C) ferrite antenna
is incorporated which is rotated from the front panel
to obtain a fix on a station and a 1 ma meter serves as
the null and tuning indicator. The controls consist of:
tuniing, volume and power (on -off), sensitivity, heading indicator (compass rose) and bearing indicator
(antenna index). Overall dimensions are
Model DI-1
7%" W x 534" H x 5%" D. Supplied with
slip -in -place mounting brackets, which
allow easy removal from ship bulkheads
or other similar places. Shpg. Wt. 4 Ibs.

$4995

(Available after
November 15)

NEW! Heathkits for the boating enthusiast

FUEL VAPOR DETECTOR
AVAILABLE AFTER
NOVEMBER

15

RADIO DIRECTION -FINDER

POWER METER
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RF SIGNAL GENERATOR

DX -20- TRANSMITTER

HANDITESTER
GRID DIP METER

HEATHKIT DX -20 CW TRANSMITTER KIT

HEATHKIT ETCHED -CIRCUIT VTVM KIT

This Heathkit straight -CW transmitter is on of the
most efficient rigs available today. It is ideal for the
novice, and even for the advanced -class CW operator.
It employs a 6DQ6A tube in the 50 -watt final amplifier
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single knob band switching covers 80, 40, 20, 15, 11, and 10
meters. The DX -20 is designed for crystal excitation,
but may be excited by an external VFO. Pi network output circuit is employed to match antenna
Model DX -10
impedances between 50 and 1000 ohms.
95
Shpg. Wt. 18 lbs.

Sensitivity and reliability are combined in the V -7A. It
features 1% precision resistors, large 4X" panel meter,
and etched circuit board. AC (RMS) and DC voltage
ranges are 0-1.5, 5, 15, 50, 150, 500, and 1500. Peak -topeak AC ranges are 0-4, 14, 40, 140, 400, 1400 and
4000 volts. X1, X10, X100, X10k, X100k, and
Model V -7A
X1 megohm.
Shpg. Wt. 7 lbs.

$35

HEATHKIT GRID DIP METER KIT
An instrument of many uses for the ham, experimenter,
or service technician. Useful in locating parasitics,
neutralizing, determining resonant frequencies, etc.
Covers 2 mc to 250 mc with prewound coils. Use to
beat against unknown frequencies, or as
Model GD -l8
absorption -type wave meter.
95
Shpg. Wt. 4lbs.

7
19

Produces rf signals from 160 kc to 110 mc on fundamentals on five bands, and covers 110 mc to 220 mc on
calibrated harmonics. Output may be pure rf, rf modulated at 400 CPS, or audio at 400 CPS. Prealigned coils
eliminate the need for calibration after
Model SG -8
completion.
Shpg. Wt. 8 lbs.

$1950

HEATHKIT HANDITESTER KIT
Measures AC or DC voltage at 0-10, 30,

This receiver covers 550 kc to 30 mc in four bands, and
is ideal for the short wave listener or beginning amateur, It provides good sensitivity and selectivity, com-

bined with good image projection. Amateur bands
clearly marked on the illuminated dial scale. Employs
transformer -type power supply -electrical band spread
-antenna trimmer -separate rf and of gain controls
noise limiter and headphone jack. Built -in BFO for CW
reception. Cabinet, as shown, available
Model AR -3
separately.
Shpg. Wt. 12 lbs.

-

(less cabinet)

HEATHKIT "GENERAL PURPOSE"
5" OSCILLOSCOPE KIT
This oscilloscope sells for less than the previous model,
yet incorporates features for improved performance.
The 0M -2 provides wider vertical frequency response,
extended sweep generator coverage, and increased
stability. Vertical channel is essentially flat to over mc.
Sweep generator functions from 20 CPS to over 150 kc.
Amplifiers are push -pull, and modern etched circuits
are employed in critical parts of the -design. A 5BP1
cathode ray tube is used, The scope features external
or internal sweep and sync, 1 -volt peak -to -peak reference voltage, three -position step attenuModel 0M-2
ated input, and many other "extras."
50
Shpg. Wt. 21 lbs.
1

300, 1000 and
5000 volts. Direct current ranges are 0 -10 ma and 0-100
ma. Ohmmeter ranges are 0 -3000 and 0-300,000 ohms.
Sensitivity is 1000 ohms /volt. Features small size and

102

HEATHKIT ALL -BAND RADIO KIT

$2995

HEATHKIT RF SIGNAL GENERATOR KIT

rugged construction in sleek black bakelite case.
Shpg. Wt. 3 lbs.

$245o

Model

M

-I

$ 1450

4L
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ALL -BAND RADIO
"GENERAL- PURPOSE" SCOPE

HEATHKITS

VACUUM TUBE VOLTMETER

World's finest
electronic equipment

FREE 1958 CATALOG

in kit form...

Write today for this FREE
CATALOG listing more thar 100
"do-it-yourself" 'kits.

HOW TO ORDER

Pioneer in
"do-it-yourself"
electronics
!

ORDER

'

BLANK

...

Just identify the kit you desire
by its model number and send check or
money order to address below. Don't hesitate
to ask about HEATH TIME
PAYMENT PLAN.

-

COMPANY

HEATH

--

-..-I
A subsidiary of Daystrom, Inc.

Benton Harbor -O, Mich.
SHIP

Name

VIA

Parcel Post
Express

Address
Zone

City

Freight
Best Way

State

Model No.

Item

Quantity

Price

SEND FREE Heathkit Catalog

Enclosed find
1

s-

for

$

check

money order
Please ship C.O.D.

lb,. On expostage enclosed for
press orders do not include transportation
charges -they will,be collected by the ex-

September, 1957

--- -

press agency at time of delivery. On parcel

post orders include postage For weight
shown. Orders from APO's must include.
full remittance. NOTE: All prices are subject to change without notice and ara.

--

F.O.B. Benton Harbor,

Mich

POSTAGE

TOTAL

------- ---- --103

A BOX IS NOT
A MUSICAL INSTRUMENT!
No skilled musical instrument
including even those in
aboriginal tribes, has ever found
a rectangular box satisfactory. In
spite of this, today many HI-F1
speaker systems proclaim the ultimate in high fidelity, yet they em-

maker,

ploy nothing more than the most
elementary boxes to perform the
complicated function of transforming the vibrations of the loudspeaker into sound.
In the Karlson enclosures, specially curved internal and external
structures are used to provide you
with the highest performance capabilities available in the industry
today. Actually the Karlson n`-''
closure is one of the most fabulous musical instruments ever
created and is capable of reproducing every sound from a baby'..
breath to the mighty roar of thunder. After long and
rigorous tests, we know definitely that the Karlson enclosure.,
can outperform all other units now available on the marker
at any price.
in spite of their fantastic performance characteristics
these units are available to you in 20 different models in
kit, unfinished and finished forms, at prices you can afford.
ranging from $18.60 to $174.00.
SEND FOR OUR COMPLETE CATALOG TODAY AND LEARN
HOW THE KARLSON ENCLOSURE
CAN BE FITTED TO YOUR
SPECIFIC NEEDS.

rKARLSON ASSOCIATES, INC., Dept. PEB
1610 Neck Road
Brooklyn 29, New York
Please send

Name
Address

otry

State

J

TRANSISTORS
-in
"skin pack"
the new protective

After Class
(Continued from page 79)
two distinct warnings : do not exceed the
rated current for any extended period of
time and do not use a radio -type selenium
rectifier with step -up power transformers,
unless you take steps to extend the working- range.
Series or Parallel Systems. Units
may be connected either in series to increase their voltage range (Fig. 5A) or in
parallel to improve their current handling
ability (Fig. 5B). Polarity must be observed at all times.
An additional point worth keeping in
mind is that there is approximately 5 volts
of drop across each selenium unit in the
series connection; these add up and may
play havoc with the voltage regulation of
such a power supply if too many elements
are included in the series circuit. In our
example of the parallel connection, two
500 -ma. seleniums provide a total load current up to one ampere. The author has
used ten of these 500-ma. units in a circuit where the current demand was a continuous 5 -amp. drain -with no ill effects.
Surge Resistor. A resistor of low
value -5 to 22 ohms, depending upon the
particular rectifier -is always encountered
in series with a selenium stack (Fig. 6).
This resistor must never be omitted.
When the equipment is first turned on,
the uncharged filter capacitor C behaves
like a hungry rhinoceros with its maw
wide open to gobble up its fodder-coulombs in this case. If this large surge
current were allowed to flow into the capacitor with only the resistance of the
selenium rectifier in the way, it would
reach enormous values instantaneously.
The heat generated might be more than
R
F-

22n.

I-

OD

do61-

QZ

o

o

Type 2N229

Type 2N233

SYLVANIA

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
104

/

R

754 ea.

radio freq. 90¢ ea.
Quality Sylvania transistors -at the lowest
prices yet -you'll find both types displayed at
your Sylvania parts supplier. See him for free
application data or write directly.

audio freq.

I-

-

aZ

O
(A)

N
\+

500 MA.

500

MA.

O

I-

Qá

T

O

o

CB)

Fig. 5. Selenium rectifiers in series (A) and
in parallel (B) for increasing voltage and
current handling capabilities, respectively.
Always say you saw it
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IFYOU

'like to get under the hood ..."

you can get a great training ... and

start a great future ..

=2

the

U.S.AIR FORCE!

Your talent with engines -or any mechanical
ability -can pay big dividends, when
it is backed up with solid training. And
that's what you get when you serve in the
U. S. Air Force. The Air Force offers you
opportunities to ;:earn one of over 40
career fields- training that will
stand you in good stead, wherever
your future may lie.
Start developing your valuable talents
today -and go places faster-in the U. S.
Air Force. See your local Air Force Recruiter
or mail the attached coupon.

-
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Paste Coupon on Postcard and mail to:
Airman Information, Dept. M -97 -PE
P.O. Box 7608, Washington 4, D. C.
Please send more information on my opportunities for enlisting in the U.S. Air Force.
I am between the ages of 17 -34 and reside in
IT. S. A. or possessions.
NAMF
ADDRESS

CiTY

AGF

.
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/UST OFF THE PRESS

World Radio's

1958

Radio Equipment!"

FREE!

Over 200 Payes!
More than 15,000 Items!

Hundreds of Illustrations!

cep citi4 so
bandswitching.

90
10 -160M.

Here's a compact, 8x14x8 ",
sturdy rig with well- filtered,
built -in power supply. Pinetwork matches most antennas from 52 -600 ohms. Modified grid - block keying is
employed for maximum safety.
Has provisions for VFO input
and operation. Kit form includes complete manual and all
tubes and parts. Meter and
cabinet carefully shielded for
reduction of unwanted TVI.
Net:

$67.50

Nit:

Mk Sent

ns,

$6.75
Down

$547
per mo.

$54.95

680

watts CW ; 50 watts on
tone, plate modulated.
A
compact, self - contained,
bandswitching transmitter for
operation of the 6 through 80
meter bands, with built -in
power supply. High level modulation is maintained. TVIsuppressed cabinet. Pi- network
output on 1g -80M ; link -coupled
on 6M, matching into low impedance beams. New type,
shielded meter. Globo Scout
66 is identical, except bandswitching 10.1.60M. Size:
8x14x8 ".
65

Wie

Net:

$99.95

Kit: $84.95
60 Wired:

$10.00

F

ò
00-

C

enough to destroy the barrier layer. Resistor R limits the surge current to a safe
figure. After the first few cycles, the capacitor takes on full charge and the current through the selenium then becomes
a steady value equal to the load current of
the device being operated by the rectifier.
The surge resistor is also an inexpensive
fuse that protects the costlier selenium
rectifier if a short circuit develops.
Duplex Power Supply. In Fig. 7, a
low voltage isolation transformer (Stan cor PA -8421) provides protection against
the ever-present shock hazard and at the
same time makes available a 6.3 -volt secondary for heaters of tubes. Two selenium
rectifiers are so connected that they supply
either +135 volts or -135 volts with respect to the zero level terminal.
These voltages are ideal for circuits in
which positive plate and screen voltages
are needed in addition to negative bias voltages. Two wire -wound potentiometers provide control of voltage level for testing
many types of small devices, such as photo relays, timers, bridge circuits, transistorized apparatus, etc. And the output voltage
may be doubled by taking it from the -135
and +135 volt terminals, with the former
acting as the zero level point.
Threshold Voltage. A minimum voltage is required to make a selenium rectifier conduct in the forward direction. Most
authorities agree that a good average is
one volt. Under most temperature conditions, a selenium rectifier will pass no current at all until the applied e.m.f. exceeds
this value.

From "the World's Largest
Distributor of Amateur

watt transmitter for

SELENIUM
RECTIFIER

F

uá

Fig. 6. A low -value surge resistor must always be used to protect the selenium rectifier.

CATALOG

A completely

5-22.1t_

$99.95
Down

$810
per mo.

SEND FOR COMPLETE BROCHURE!
SRI

Free Catalog! Info on

Chief

SI

RI

4135

0 -13511

T

9/7

Name:

I

PE

Scout

65MA.
CI

50 MA.

+

R2
2K

4opfd.

Address:

IOW
GND

City & State:
WORLD

S

R3

C2 +

40pfd.

MOST PERSONALIZED RADIO SUPPLY HOUSE

SR2

+

2K

-

W
-155

0-135V.

65MA.

LABORATORIES
.ttf6i0.0N1t.
ME100UAß/lßSr,

i7w

Ll Pa

wie -ur

pow

wo

3015 W. BROADWAY CO. BLUFFS, IA., Phone 2-0277

106

6.3 V.A.C.

1

Fig. 7. Duplex power supply with variable output voltages. Both negative and positive voltages, or voltage doubling, may be employed.
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TV Speeds Up Ticket Sales
HE WORLD'S LARGEST closed- circuit
television installation at Pennsylvania
Station, New York City, has cut down
ticket selling time to two minutes. Where
once customers waited for reservations an
average of eight minutes, and the clerk
made two phone calls, this Dage system of
105 cameras and 100 receivers has not only
cut down on tine, and phoning, but has also
pared errors to a bare minimum. Here's
how it works:
Say that a customer at any one of the
ticket counters (above) wants a bedroom to
Chicago. The seller (:ower left) switches to
the "space availability chart" for Chicago
trains, which shows ty symbol all space on
Chicago trains for 14 days. After the traveler makes her choice, the agent tunes to a
space distribution clerk and asks for the
specific reservation over the microphone.
The latter picks the ticket from a rack
(lower right) and puts it into a facsimile

transmitter. In seven seconds the facsimile
at the ticket counter. The agent attaches
the fare coupon and rail ticket, collects, and
in two minutes the sale is completed.
There are variations of the system for
telephone, branch office sales and firms who
subscribe to "direct wire" ticket service,
but essentially it works in the same way
direct view of the "availability chart" via
TV camera and receiver. In building the
office, which is the largest such sales room
in the world and a block long, more than
400,000 electrical connections were made to
bring the whole assemblage of TV units,
is

-

lights, intercoms, telephones, facsimile machines and electronic longhand writing instruments into a coordinated and smoothly
functioning system. It uses 170 miles of
wire and cable in the net. The bureau is
tied in electronically with other offices as
well as local offices of connecting railroads,
and by facsimile to Philadelphia.

--

4
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Your choice of school is highly
important to your career in
3 fr,

p

RADIO TELEVISION

. ),

I

4..

INDUSTRIAL
ELECTRONICS

,

ELECTRONICS

3 COMMUNICATIONS
Become an
ELECTRICAL ENGINEER
or an
ENGINEERING TECHNICIAN

at

MSOE

in Milwaukee

Choose from courses in:
ELECTRICAL ENGINEERING
Bachelor of Science degree in 36 months.
Power option.
Communications
ENGINEERING TECHNICIAN
Assoc. in Applied Science degree in 18
months.
Electronics Communications (radio -tv)
Electrical Power.
MSOE-located in Milwaukee, one of
America's largest industrial centers
a national leader in electronics instruction
-with complete facilities, including
the latest laboratory equipment, visual
aid theater, amateur radio transmitter
offers 93 subjects in electrical engineering,
electronics, radio, television, electrical
power, and electricity.
Advisory committee of leading
industrialists. Courses approved for
veterans. Over 50,000 former students.
Excellent placement record.

-is

-

Previous educational, practical, or military training evaluated
MS -57A
for advance credit.

QUARTERS BEGIN SEPTEMBER, JANUARY, APRIL, JULY

Choose wt.,'ty -your future
depends on it. Write today!

MILWAUKEE
SCHOOL OF ENGINEERING
Dept.

PE

957

Milwaukee

1,

1025 N.

Milwaukee St.

Wisconsin

FREE career booklets.
(Please print)
Iam interested in........_.....- ................................................ ...............................
(Name of course)
Send

Name.._.

City ..............

Age......_..

_.....

Eligible for
108

....... _..............__

Zone ..............State .......... ...

vets educational benefits?

Yes

_

.................

No

:1.

..,

t.¡+t;.staatl¡.s

u

.f'rrw '-1,ç.,;.v. ,.Y'
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Sound Impressions
(Continued from page 96)
Piston's Symphony No. 6, makes its disc
debut on Victor LM -2083. The symphony,
though big in scope, is lighthearted in
spirit. A basically serious, yet lighthearted
symphony is something rare. Here is
humor, but no comedy; feeling, but no
pathos; order, but no pedantry. These are
marks of a truly civilized man speaking
his mind in music. Walter Piston thus
eloquently bespeaks America's musical
maturity.
The performance by the Boston Symphony Orchestra under Charles Munch is
evidently a labor of love. The engineers
also earned themselves special praise for
magnificently natural sound -balanced and
yet detailed-foregoing the easy temptations to "sensationalize" the sound of the
colorful orchestration. More of this kind
of recording will add to the musical integrity of hi -fi.
American Sidelights. As its title suggests, Adventures in a Perambulator, a
tone poem by John Alden Carpenter, is
conceived on a less exalted plane of artistic endeavor. Yet the baby buggy rolls
along very melodiously, encountering the
musical pictures of playful dogs, policemen flirting with the baby's nurse, and
other impressions of a stroll in the park.
This quaint and nostalgic picture of a more
leisurely America of bygone years is drawn
with affection by Howard Hanson, conducting the Rochester Symphony Orchestra, and cleanly engraved on Mercury MG50136.

The back side of this record features
another piece about American childhood
Burrill Phillip's Selections from McGuffey's Reader. Yet there is nothing childish about this music. Its composer attempts to portray what he considers to be
"universal characteristics of us as a nation a certain naive strength of moral
fiber, some sentiment verging on the sentimental, love of movement, and grand
gestures and attitudes." On reading his
notes and hearing the music, one almost
wishes Mr. Phillips were a writer instead
:

:

of a composer.
In the light vein, one of America's most
popular composers is Leroy Anderson, an
attractive hybrid of juke -box and concert

hall. His unpretentious but appealing little
pieces, such as Penny- Whistle Song,
Sleigh -Ride, Bugler's Holiday, etc., are
paired with his charming Irish Suite on
Mercury MG -50130 (The Music of Leroy
Anderson). Frederick Fennel conducts the
Eastman -Rochester "Pops" on this sprightly disc. The sound has Mercury's wonted
Always say you saw it
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The

THIS ORGAN
end save

HARTSDALE

Small Space

for apartment

H1 -Fl systems

replaces or
improves speakers
in table model
radio, phonograph,
TV, tape recorder
excellent second 15^ a 11" a 12'
speaker for binaural and stereo

HI -FI
loudspeaker

TOP

50%

Choice of:
Oiled Walnut or Korina..$45.00
Birch, hand -rubbed finish 39.50
Unfinished wood,
34.50
smooth -sanded

QUALITYBOTTOM

2- manual horseshoe
model shown.

Dealer inquiries invited.

I

For full information:
THE HARTSDALE SALES CO.
24 Shaw Place, Hartsdale, N. Y.

PRICE!

INFRA -RED
SNOOPERSCOPES
LAMPS
OPTICS
PARTS
TUBES

U.S. ARMY

...

...

M-2

SNOOPERSCOPE

add tais set of genuine

.

percussions or new elec-

tronic stops, for wonderful
new sound -effects.

ELECTRIC TOY -COUNTER
CONTROL

elpe

BOX->

-'pe

"Build-It- Yourself Organs" and percussion Kits. Includes parts -lists, prices and additions, conversions and
attachment to organs.

Dept. 21
4818 Eagle Rock Blvd., Los Angeles 41, Calif.

ELECTRONIC ORGAN ARTS, INC.

KITS! KITS!
ALL KITS CONTAIN THE FINEST
ASSORTMENTS. OVER 10,000 SOLD!

of ELECTRONIC PARTS
TUNING UNITS

;

30 TUBE SOCKETS
2

10

YOUR CHOICE

-Ib. of HARDWARE
Electrolytic Cond

40 BY -PASS Condensers

TU

los.

W,.

1

n7 r,
áb.
o crc. sec.

General

$

$495
25
vDC
SRC

NEV.
Int.

1

endio

Co.

495

TYPE 484A

DUAL RANGE
500 KC io 1500
KC. 3.5 MC to 30
OWM6

2000
1000

8 1622 XTAL DIODES

$39s

50 Ceramic Cond
25 -Pt. Phono.Mik. Coble
I SELENIUM RECTIFIERS
50 RF CHOKES
200 ft. HOOK -UP WIRE

It's Another THRILLING
HERSHEL
20 pounds
NEW

TRANS. 6.3V -110 Vac.
5 PILOT PANEL LITES
1

SURPSISE.

of

B'.RANO

usable tout.

Surplus.

9

1

1

5

PHANTOM ANTENNA A-62
TELEGRAPH KEY
MICRO SWITCHES
300 OHM TV LEAD.

75-PINí.

6 6.Ft. or. LINE CORDS

with

5 RADIO
25 -FI.

PLUG
NOISE

RG -58

CABLE

/U

with

FILTERS

COAXIAL
PLUGS

1
P1X TUBE
BRIGHTENER
1 LOOP ANTENNASIRADI 3 CONDENSERS (S00 MMFD
20,000 Volt)

5 RADIO -PHONO CHASSIS

gill

Perfect

RESISTORS

100 SET SCREWS

OUR PRICE WILY
MODULATED
OSCILLATOR

CARBON

LISTED

60 MICA CONDENSERS

lbs.

ALL-PURPOSE FIL
TRANSFORMER

CONDENSER

60

Worth $40.00

l

ANY NIT (
IN
V
c
THIS AD

40 Radio 8 TV KNOBS

G -E OIL
PY RA NOL

-

for Catalog and Brochures which illustrate various

St. Louts 8, Mo.

lots Cats
Nan, IC 375 TERNS.
YOU. CHOICE a,

..

$1.00

FOR COMPLETE INFORMATION SEND

MYSTERY PACKAGE

ley. TU..,

,

DC YOU OWN AN ORGAN?

1i)i)1016-7,1)

Dept. P -9

TO

I

4

models...

McNEAL ELECTRIC & EQUIPMENT CO.

ALL NEW
"20-POUNDER"
20- POUNDER

ORG

-

from 1 to manuals
14
These magnificent electronic instruments look and sound
like giant pipe organs! Exclusive features include indesplit vibrato ...
pendent ranks of tone generators
dual expression pedals
plus many other features.

Former "Top -Secret" Infra -Rad
Viewers For Seeing In Total
Darkness, Now Available For
Civilian Applications!!
Use
Army Model M -2 Snooperscopes made by BELL & HOWELL. Write
RCA 1P25 -A Image Tube. Priced from $50.00 to $125.00.
for Descriptive Bulletins listing prices & applications, also detailed descriptions of all the Infra -red Parts we stock.
INFRA -RED LIGHT SOURCE.-Lamp from M -2 Snooperscope.
Projects e powerInput 6- volts, 5 amperes. 53/" Glass Filter.
feet. For T -R
ful beam of invisible Infra -red radiation up to 400
viewing, communication, photography. BRAND NEW.$6.95 Ppd.
H.V. POWER SUPPLY. -M-2 Image Tube supply. For 1P25 -A or
CV -147 tubes. Input 6- v.d.c., 0.33 ampere. Output 4,2500- v.d.e.
4t/2x338 ". Gov't cost $92.00. Complete w /diagram..97.95 Ppd.
TERMS: Cash With Order. No COD's. Merchandise Guaranteed.

4738 Olive Street

Lr

for Hams, etc.
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Meter Rectifier 0 -IMA.
6V- 30e,,, SOLENOID

100 Fr. of SPAGHETTI
10 GRAIN WHEAT LAMPS

BUTTERFLY

CONDENSERS
YOUR CHOICE

ALL
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Ceo .04 .,M, ., 3C% DD
MICH NIT TO.I, Sitio" Him/BuM O.M. $5.00

TOIMS:

/re

TYPE

Perfect Gift ,a'..

HERSH0íco.
5247 GRAND

RIVER

September, 1957

Detroit e, Michigan

Pk.NqrapM.rs

Truer 8-9400

681.616 StaP
.1f111.11001

bi

My

2'

Mecaa.ics
N,nIA
a) H.ES

Si.la

'o

Dia.

att.

0

ds

$495
The. units make
the finest tuners

for Ultra -high

frequency transmitters, receive.,
mitart,
ánd
n nay
oscillators.

MI o
254"

tvI

KO

11.

109

Oh!

EARN ELECTRICITY
THE EASY WAY

with this NEW

SAMS BOOK!
"LEARNING
E

.ECTRICITY FUNDAMENTALS"

This easy -to- understand new book covers the
complete story of electricity: historical development; electron theory; static electricity;
electrical fundamentals; types and uses of fuses
and switches; Ohm's Law; magnetism; electro- magnetism; work, energy and power;
theory and use of transformers; operation and
uses of generators and motors (DC and AC);
circuits and controls; practical wiring and
electrical apparatus. Fascinating, complete,
authoritative. 416 pages; 5% x 835 "; s595
illustrated. Only

own these SAMS "BEST SELLERS"
LEARNING ELECTRICITY FUNDAMENTALS.. $595

Transistors. The complete, practical book on
Transistors and their application in TV- Radio -Electronics. Explains theory, circuitry, installation, test
techniques and servicing. 100 pages; 554 x 8W;
illustrated. Only
$1.50
Pinpoint TV Trouble, in 10 Minutes. Amazingly
practical procedures for finding and solving TV troubles. Over 50 timesaving check charts, dozens of diagrams and tests, explanations of circuits and designs.
299 pages; 535 x 8W. Only
$3.95
Radio Receiver Servicing Covers all basic receiver
types -gives time-saving hints for solving common
troubles, such as dead set, weak set, noisy set, etc.,
192 pages; 53*, x 854 "; illustrated. Only
$2.50
Hi-n Handbook. Invaluable data on Hi -Fi design,
selection and installation. Covers sound theory; fidelity; every type of component; system designs, selection and installation. Really covers Hi -Fi in all its
$3.00
phases. 240 pages; 554 x 854 "; illust. Only
0 Tape Recorders. Explains recorder theory, tape
characteristics, how recorders work; covers all parts
used in recorders. Complete, practical data. 176 pages;
53.5 x 854 "; illustrated. Only
$2.75
TV Servicing Gu ide. Quick-repair guide Mugtrates trouble sym )toms by picture-tube screen
photos; tells trouble shooting procedures to be used
for repair of every c ircuit section. An extremely use ful TV repair guide. 1 32 pages; 854 x 11 ". Only ..$2.00

HOWARD W. SAMS & CO., INC.
Order from your Radio -TV Supplier -Wholesaler, or
mail to Howard W. Sams & Co., Inc., Dept. 14.J7,
2201 E. 46th St., Indianapolis 5, Ind.
Send books checked hove. My (check) (money order)
is enclosed.
for $

Name
Address

-- w_--- -I - -NZone.... State

City

L(

IIO

outside U.S.A. priced slightly higher)

clarity and presence and the music is
bound to please all and sundry.
Men from Missouri. Not only American composers but American performers
are featured prominently in recent record
releases. As orchestras throughout America are developing the professional polish
demanded by hi -fi- conditioned audiences,
the large cities of the eastern coast no
longer have a monopoly on first -rate
music. For instance, Columbia set up
mikes for the St. Louis Symphony, turned
tables on the men from Missouri (turntables, of course) and said "show me."
The result is a new recording of the
First Symphony by Shostakovich, (ML5152) a youthful work which the composer handed in as a sort of "term paper"
to the Leningrad Conservatory when he
was 17 years old. Thanks to its durable
freshness and the undisguised intensity of
its feeling, this symphony has become one
of the most popular pieces of music written in our own time. The sweep of its
soaring lines is punctuated by witty impertinence and hard -biting satire. The latter element stands out in conductor
Golschmann's performance. Columbia's recording underlines his acerbic clarity of
sound.
Another performance proving that St.
Louis is musically pitching in the major
leagues is on Columbia ML -5155. It features Ravel's sweet-and -sour "Valses Nobles et Sentimentales," which might perhaps be translated as "Straight and
Swooshy Waltzes." These small gems
sparkle in their polished orchestration,
which lends itself willingly to Columbia's
rather brittle tonal treatment. On the
other side, Debussy's La Mer paints impressions of the sea in pellucid pastel.
F.O.B. Detroit. More evidence that Midwesterners are musically becoming citizens
of the world comes from Detroit, whose
Symphony Orchestra gives finely wrought
and excitingly paced performances of Bizet's typically French music on Mercury
MG- 50135. Of course, the fact that they
have a French conductor in the person of
Paul Paray helps the Michiganders to
capture the fervor of Carmen in the orchestral suite from the opera, and add
convincing accents to the starkly beautiful
folk themes of the Arlesienne Suites 1
& 2 (both on a single side).
This simple, immediately appealing music has been a top hit for about 80 years,
and this fine recording is bound to win it
new friends still. It is highly recommended to hi -fi'ers of every taste.
All of which goes to show that music,
though it mirrors the character of nations,
knows no national boundaries.
Always say you saw it
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USED TV SETS
°dy1

At All Times in Our Huge Warehouse.
Buy one or
ore of
these WORKING TV's to sell or
and set! All
a s your own
o dissets in GOOD WORKING
tgon: Tour Choice- Console or
Table Model.

act°rY Secp
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Perfect
Electric
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We Have OVER 1000

0RRS0ER

7N AN

66E5

54
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2pN

6CF6

.

".. 523.00 19".. $58.00
".. $28.00 20 ".. $64.00
".. $33.00 21 ".. $72.00
".. $40.00 24".. $99.00
17 ".. $46.00
10
12
14
16

NeW

bes
and

FREE

BONUS

TV's.
ordering
state
whether table model or
sole
Also preference on
is desired.
When

ANTENNA GIVEN

WHY PAY MORE
FOR TUBES . . .
ORDER TODAY!

WITH ANY TV

make of set. All TVs sent railway express F.O.B. Newark. On
any quantity WIRE or CALL
today!

SET

ORDER!
SEND for our
FREE complete
TUBE AND
FREE POSTAGE in U.S.A. and TerPARTS LIST
ritories o orders over $5.00. 25d
handling

ncharge

on

order under

$5.00. 25% deposit required on
C.O.D.'s. Please send approximate
postage or freight on Canadian and
foreign orders. Subject to prior sale.

and order
blank.

ELECTRIC COMPANY

79 CLINTON PL.
September, 1957

NEWARK, N. J.

,HUmóoldf 4.9849

6 TRANSISTOR SUPERHET RECEIVER KIT

LAFAYETTE
OpILY

GIVES SUPERB PERFORMANCE . .
INCOMPARABLE VALUE
100% SUBMINIATURE PARTS -NO COMPROMISES!

DESIGNED -SENSITIVE, SELECTIVE, STABLE!
CLASS B PUSH -PULL AMPLIFICATION- PLENTY OF POWER!
Lafayette is proud to present its 6 Transistor Superhet Receiver Kit KT -119. This kit
represents the optimum in sensitivity, selectivity and stability. You'll be amazed at Its
superior commercial quality! You'll be elated with its surprising performance! The circuit
uses 3 high frequency RF Transistors, 3 dependable audio Transistors and Crystal Diode
and features a specially matched set of 3 I.F.'s, Oscillator, High -Q Loop. Class B
Push -Pull Audio Amplification, and Transformer Coupling in audio and output stages.
Special care has been taken in the design for exact impedance matching throughout to
effect maximum transfer of power. Has efficient 2%" speaker, and earphone jack for private
listening. Complete with all parts, transistors, pre -punched chassis, battery and easy-tofollow step -by -step instructions. 6" x 31/2" z 11/2". Shpg. wt., 3 lbs.
KT.119- Complete Kit-Less Case
Net 33.50
MS339 -Sturdy. attractive brown leather case with carrying strap for KT-119
Shpg. wt., 1 lb
Net
2.95
MS- 279-Sensitive matching earphone
Net
2.39

LABORATORY

33-50

LAFAYETTE MASTER
taw
AUDIO CONTROL CENTER

Audio Control Canter is not only the finest high fidelity
preamplifier characterized by unmatched features, but it has been functionally designed to keep pace with the conversion of your present hi -fi system
to binaural (Stereophonic) sound,
The Lafayette Master

FEATURES
Incorporates an extra channel and dual
volume control for binaural reproduc-

WITH BINAURAL CHANNEL
AND DUAL VOLUME CONTROL

tion.

DC on all tube filaments for minimum
hum and negative feedback in every
stage.
IDI distortion and harmonic distortion
so low, it is practically unmeasurable
at normal operating level. Isf is below 0.09% at 1V; HM approximately
'h of 1%n even at 5V.
Dual cathode follower output stages.
High gain for low level pickups.
Separate turnover and roll -off controls
-24 positions of equalization.
Printed circuit construction.
Tasteful styling, brilliantly executed.
Designed for ease of installation and
operation.

:..-'-..,..
$39.50

KT-300
IN KIT FORM

$59.50

LT 30

WIRED

& TESTED

YEARS AHEAD OF EVERY

OTHER PREAMPLIFIER CONTROL UNIT

rm''''''""".."'"..."

FOR

FURTHER

DETAILS

SPECIFICATIONS
INPUTS: 7 inputs accommodate every
type of phono, tuner and tape. CONTROLS: 9 front and 2 rear panel controls make for utmost versatility. FREQUENCY RESPONSE: Uniformly fiat
frequency response over the entire audible
spectrum. TAPE EQUALIZATION: Tape
head playback equalization both NARTB

and adjustable. SENSITIVITY -GAIN:
34db on magnetic input (2mv Input produces 1V output); 14db on radio tape and
auxiliary inputs (0.2V produces 1V output). HUM & NOISE: 80db below 3V
output at full gain on radio, tape and
auxiliary inputs; better than 60db below
effective program level at full gain with
10mv input. TUBES: 3 premium type
ECC83 tubes plus 2 selenium rectifiers.
POWER SOURCE:
105 -123V 50.60
cycles AC. SIZE: 1n4,4" L x 3%" H x
91/2" D from front panel to rear jacks
knobs project 1 ". Shpg. tot.. 105 lbs.

-

WRITE

FOR

specifications and de-

-

and TWO

performance
all at
a budget price in easily assembled kit form.

PLUG -IN HEADS
NET ONLY

AFC DEFEAT CIRCUIT WITH FRONT PANEL CONTROL
FOSTER -SEELEY DISCRIMINATOR CIRCUIT

MAGNETIC BRAKE FOR FINE
ADJUSTMENT OF EACH SPEED

tube compact high -fidelity FM -AM tuner whose
characteristic features are found in units costing many times as
much, and whose performance is unheard of at this low price.
There are two front panel controls, a function control for AM,
FM, PHONO, TV and a tuning /AFC defeat control. Features Arm atronf FM circuit with limiter and Foster - Seeley discriminator.
Simplified tuning with elide -rule dial and flywheel counterweighted mechanism, high impedance phono input and high
impedance audio output.
Choose this 7

MOTOR
ADJUSTMENT SCREW ON TONE ARM
All the important features of profeosional transcription players
have been incorporated in this precision turntable. Extremely
smooth and quiet heavy duty 4 -pole motor plays 78, 45 and
3514 RPM records. Exclusive magnetic brake, controlled by
knob on base plate, permits instantaneous fine adjustment of
each speed. Stroboscope disc included checks speeds. Speed
selector safety switch protects mechanism by making it necessary to pass through OFF position when switching from one
speed to another. 10" weighted turntable bas rubber traction
4 -POLE, HEAVY DUTY TRANSCRIPTION -TYPE

STYLUS WEIGHT

SPECIFICATIONS
FREQUENCY RANGE: FM 88- 108MC, AM, 530 -1650 KC. AN.
TENNA INPUT: FM, 300 ohms, AM Ferrite loopatick and high
impedance external antenna. DISTORTION: Less than 1% at
rated output. FREQUENCY RESPONSE: FM. + .6 db 20 to
20,000 cps, AM ± 3 db 20 to 5000 cps. SENSITIVITY: FM, 5
UV for 30 db quieting, AM, Loop sensitivity 80 UV /meter.
SELECTIVITY: FM, 200 KC bandwidth, 6 db down: 375 KC FM
discriminator peak to peak separation, AM, 8 KC bandwith, 6 db
down. IMAGE REJECTION: 30 db minimum. NUM LEVEL; 60 db
below 100% modulation: TUBE COMPLEMENT: 2- 12AT7,
1 -6BE6. 1 -BA6. 2 -6AÚ6. 1 -6AL5 plus selenium rectifier. SIZE:

mat.
Mounting plate
has pickup rest and ON -OFF switch. Size: 12 -15/16 left to
right, 107A" front to rear. Requires 2%" clearance below
motor board and 3" above. With AC line cord, 2 plug -in
heads, output cable, 45 RPM adapter. For 155 -120V 60
cycles AC. Shpg. wt.. 12 lbs.
(NOTE: For protection in
shipping, tone arm is separate. Just fasten to mounting plate.)
PK -160-Less cartridge and base
Net 24.50
PKI62 -Wood base for PK -X60. Shpg. wt., 5 lbs Net 3.95
PK 163-Unfinished mounting board only. Shpg. wt ,
1 lb.
Net
-95

51/2" high x 9%" wide x 91/2" deep (excluding knobs). CONSUMPTION: 30 watts. For 110 -120V 60 cycles AC. Attractive
etched copper -plated and lacquered finish. Leas metal case.
Shpg. wt., 9 lbs.
NET 34.95
KT-100A
Ml.-100 ...Metal cage for above, Shpg. wt., 3 Iba..... 3.00

112

f24.50
LESS BASE

GROUNDED GRID TRIODE AMPLIFIER
20-20,000 CPS RESPONSE

165 -08 Liberty Ave
JAMAICA 33, N. Y.

ST -74.

MANUAL PLAYER
with TONE ARM

livering astonishing

ayeRaul')

BULLETIN

TRANSCRIPTION -TYPE

FM -AM TUNER KIT
Basic FM -AM Tunendingr
having outsta

34.95

.

100 SIXTH AVE.
a

PLAINFIELD. N. 1.. 139 W. Second St.
Si. N. Y., 542 E. Fordham Rd.

BRONX

NEW YORK, N.Y.
BOSTON
NEWARK

10,
1,

NASS., 110 'Federal St.
1.. 24 Central Ave.

N.

Include postage with order.
Always say you saw it
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NEW 180 PAGE ELECTRONIC
CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS
newest and largest assortment of Electronic, Radio
and TV parts, Hi -Fi and Public Address Components and
systems, Test Equipment, tubes, Transistor Kits and m
Ionised components for transistor circuitry, Hans Equip.
m 'ni, Builders Kits, Tools, Books, Microscopes, Binoculars,
Tdlescopes, Cameras, and Drafting Equipment.-ALL AT
LOWEST PRICES -Catering to the economy minded
dealer, serviceman, engineer, technician, experimenter and
hobbyist. CRAMMED FULL OF MONEY SAYING BUYS.
SEND FOR YOUR FREE COPY TODAY.
The

NEW DYNAMIC MICROPHONE

3 TRANSISTOR SUPERHET POCKET RADIO KIT

For Desk -Top or Hand -Held

and vertical rotation for most convenient
angle. Mike easily removed from base for
holding in hand. Baked enamel case with
chrome finish base, grille and fittings.
Ruggedly constructed to withstand plenty
of handling. 4" long x 1 -3/16" diameter
housing. With 5 ft. shielded cable.
PA -39 -Shpg. wt., 2 lbs. ....Net 9.95
.

Reg.

Value 29A.50C

9J

NOW!

LAFAYETTE 811 -FI LP TEST RECORD
Ideal for audiophile who is building a bass reflex
speaker enclosure, or wants to check the components already in use. Two -aide, 12" LP record
covers cartridge and stylus test, turntable rumble
test, average and minimum recording levels, stylus
and tone arm resonance check, equalization checks,
sound effect,. tuning bass reflex enclosures, and a group of delightful music box selections. Specially recorded with. painstaking care
at 33% RPM, and master cut on a mechanism that produces the
quietest grooves in the industry. Complete with instructions for use
and colorful protective envelope. Shpg. wt., 1 lb.
Net 2.25
PR -10. Hi -Fi Test Record

..__ '

New! ARGONNE WIRELESS BROADCASTER

For Use With Crystal Microphone or
'Record Player with Crystal CartridgeCompletely enclosed and wired oscillator,

permits broadcasting through any standard AM radio up to 75 feet away, with
out connecting wires. Also permits playing a record player with crystal cartridge
through any radio in the house. Carefully

Net

designed and constructed chassis with
transformer for AC operation only, gives
clear, well- modulated signal. Simple to
operate. Connect crystal microphone or
record player pickup leads to terminals
on removable rear panel, tune radio to a
frequency between 1100 to 1600 KC where
there is no station, and then adjust oscillator screw to this frequency. Plug into
110 -volt AC line. Attractive maroon colored plastic housing measures 4'/e-" W..
4s/u" B., 3 %0 D. Equipped with ONOFF switch, power line cord and- plug,
and 10n, removable mast. Full instructions. Shpg. wt., 2 lbs.
F -290 Wireless Brc'adcaster...Net 10.95

COMPLETELY WIRED AND TESTED!

a

22.50

:T,

FREQUENCY 120KC to 260MCI
120KC to T2OMC ON FUNDAMENTALS!

30 DAY TRIAL PERIOD! FULL REFUND IF

YOU ARE NOT SATISFIED FOR ANY REASON

'

'"

r 3
-s

Completely wired and tested instrument. Do not confuse
with kits sold in the same price range. Has the quality and
accuracy of instruments selling for 3 to 4 times as much.
120KC to 320KC, 320KC to
Six overlapping ranges
1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to
all on fundamentals cali38MC, 37MC to 130MC
brated harmonics from 120MC to 260MC. Switch between
internal modulation at 400 cps or any external source at
other frequencies. 400 cps signal can be used separately.
Outputs are unmodulated RF, modulated RF and 400 cps
audio. RF output is in excess of 100,000 micro volts.
Jacks are provided for high or low RF output.
Highly stable special circuit design. Fine adjust RF control. AF output 2 -3 volts, input 4 volts, across 1 megohm.
protected by clear plastic bezel.
5 inch etched dial plate
Common AF terminals for EXT -MOD input and INT -AF
output eliminates need for special connectors. Gray metal
complete with leads, line cord
case carrying handle
and plug. For 105 -125V. 50 -60 cycle A.C. Shpg. wt.,
8 lbs.
22.50
Signal Generator
LSG -10

-

-

-

-

-

-

-

NEW POCKET AC -DC

20,000 OHM

VOLT MULTITESTER SEMI

PER

-

KIT

A new kind of kit -the difficult work is already
done -you wire in only a few multipliers and
mount the battery holder to complete the unit.
A tine high sensitivity (20,000 ohms per volt DC
-5000 ohms per volt AC) instrument employing
a 3" 40 microamp movement. Has 4 DC voltage,
4 AC voltage, 2 DC current, 3 resistance and 2

led instructions.
KT- 20

dis ranges.

-Ttit

Size

3

.142'dyettf
Ra4iv
DEPT II

%"

Complete with test leads and dex 4 %e' x 1 % °. Shpg. wt 3 lbs.
Net I1,95

165 -08 Liberty Ave.
JAMAICA 33, N. Y.
SEND FREE

VOM MULTITESTER

2,000 ohm per Volt on AC & DC
Not a kit
Completely wired

RECEIVER -NO EXTERNAL
NO EXTERNAL GROUND'.

sUPERMET

remarkable sensitive, super -selective
pocket superhet receiver with astonish
ing performance over the complete broad
cast band. Uses 2 high -frequency and
one audio transistor plus efficient diode
detector and features 2 specially matched
IF transformera for maximum power
transfer. The components are housed in
a professional looking belge plastic case.
The receiver's appearance enhanced by attractive maroon and silver
station dial. Sensitive built -in ferrite antenna eliminates need for
external antenna. A designer's dream in a true pocket superhet
receiver! Complete with all parts, transistors battery, case, dial
and easy to follow step -by -step instructions. 436''l2 %"x1 -1/16".
Shpg. wt., 1 lb.
Net 16.95
Kí'416-Complete 'Bit, less earphone
Net 3.95
MS- 260 -Super Power Dynamic Earphone

GENERATOR
ACCURACY AND QUALITY
GUARANTEED!

POCKET

ANTENNA'

A

10.95

SIGNAL

LAFAYETTE

TRUE

A

HIGH IMPEDANCE -50,000 OHMS
RESPONSE: 40-9.500 CPS
Beautifully designed and finished high
impedance dynamic mike with ingenious
swivel mounting that permits horizontal

NAME

CATALOG

-

Accurate VOM with a sensitivity of 2000
ohms per volt on both AC and DC. Single se- ADDRESS
lector switch. 3ee 150 amp. meter. Scales:
DC Volts: 0 -10 -50 -500 -1000; AC Volts:
0 -10 -50-500 -1000: Ohms: 0 -10K, 0 -1 Meg:
DC Current: 600 ua and 500 ma; Decibel:
to +22. +20 to 36; Capacity: 250 mmf
-20
to .2 mfd and .005 to 1 mid. Heavy plastic
panel, metal bottom. 41/2ee x 31/2e, x is/a'r ZONE
With batteries and test leads. Shpg. wt. 4 lbs.
RW -27A
8.95

CITY----- -- - - --

-- -
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Building the "Hi- Five"

to the latest

and best in
electronic
components

114

Ceutralab
Catalog 30
This attractive, easy -to -read 48-page catalog shows all ... tells all about the complete
line of Centralab electronic components.
And it's free for the asking.
Before you start that radio, TV, hi -fi, or
other electronic project
look through
Catalog 30. Chances are you'll find the
exact component to meet your requirements.
If you're tinkering with hearing aids,
pocket-size radios, and the like, Catalog 30
introduces you to the latest and the best in
sub-miniature components. You may see the
switch, capacitor, control, transistor- amplifier, etc., that's just right for your ultraminiature brainchild.
So the next time you see your Centralab
distributor for parts
ask for your free
copy of Catalog 30.

...

...

G-1958

A

DIVISION OF GLOBE -UNION INC.

994I
114

EAST KEEFE AVENUE

MILWAUKEE 1, WISCONSIN

(Continued from page 69)
ing holes and screw the assembly to the
baffle. The connecting wires from the
tweeter may be brought out through the
box by means of small bolts and lugs. Each
hole drilled through the plastic should be
of the same diameter as the bolt or screw
put through that hole in order to prevent
air leaks. Carefully seat the box edges in
the grooves, and you'll have an airtight
compartment that provides ready access to
the tweeters at any time.
Accessibility to the other speakers may
be accomplished by not using glue on panel
D or on the rear brace J. The brace may be
cut from any convenient leftover, specifically from the excess of C if you cut C from
a triangular section. Screw the brace to D
from the inside before D is in position.
Then, after screwing D to the top and bottom glue blocks, put the final screws up
through the bottom to fasten J in place. If
you haven't planned the location of J and
the rear foot so that they are offset from
one another, you may have trouble getting
screws to go in both directions.
This completes assembly of the cabinet
except for the grille, moulding, and internal
padding. The labyrinth should be padded,
but the amount of padding depends on several factors -mainly on how you like it.
Keep the padding symmetrical with regard to the mid -range speakers.
Selecting Speakers. The Sherwood
crossover network was designed to be used
with 16 -ohm speakers, but a slight mismatch will not be noticeable with most
modern amplifiers (especially if they have
damping controls). Actually, the use of an
8 -ohm woofer will result in a few db of
boost in the range below 300 cycles, producing an effect that many people will like.
The 8" speakers should be 8 -ohm units
to make 16 ohms when wired in series-but
again perfect matching isn't essential.
This network has a rather sharp cutoff of
12 db per octave beyond the crossover
points, but the manufacturer recommends
that the speakers selected should have undistorted response at least one octave beyond the crossover frequencies. Thus, the
requirements for the 8"speakers include undistorted response from 150 to 10,000 cycles,
which shouldn't be hard to meet. Use of two
speakers for the mid-range and treble reduces the distortion still further.
Substitutions. For best results, a 15"
woofer is recommended for this enclosure,
but there is no reason why you can't substitute a 12" speaker if you have one on
hand. Or two ten's or twelve's might be
(Continued on page 118)
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Learn TELEVISION -RADIO
Servicing or Communications

by Practicing at Home
in Spare Time
WITHOUT EXTRA CHARGE you

get special NRI kits cLvelaped to give actual practice
with TV -Radio equipment.
You build, test, experiment
with receiver or broadcasting circuits.
All equipment you
to keep.

V

NRI Has Trained Thousands for
Successful Careers in TV -Radio

Have the High Pay, Prestige, Good
Future of a Skilled 1V -Radio Technician
People look up to and depend on the Technician, more
than ever before. His oppertunitiee Ere great and are
increasing. Become a TV -Radio Teclmician. At home,
and in your spare time, you can learn to do this interesting, satisfying work -qualify for important pay.
A steady stream of new Electronic products is increasing the job and promotion opportunities for Television-Radio Technicians. Right nc w, a solid, proven
field of opportunity for goc.d pay is servicing the tens
of millions of Television and Radio sets now in use.
The hundreds of TV and Radio stations on the air
offer interesting jobs for Operators and Technicians.

More Money Soon -Make
$10 to $15 a Week Extra
Fixing Sets in Spare Time

Studie Engleeer KATZ'

"Now Stulio Engineer at KATV. Before enrolling, I was
held back by sixth
grade
education."
BILLY SANCHEZ, Pine

Bluff, Arkansas.

The Tested Way
To Better Pay

All the Were He Can Dr

"Since &Lishing NRI
Course I have repaired 2,000 TV a'
Radio sets a year.
NRI proved a good
foundaticn." H. R.
GORDON,
Milledgeville, Georgia.
1

AA

All

'

Act Now -See What
NRI Can Do for You

NATIONAL
- doing.
RADIO INSTITUE,
Washington 16,11.C.

by

rhis card entitles you to Actual Lessen on Servicing, shcvrt
how you learn Television -Radio ut home. You'll alto recei.e
S4 -Page Catalog.

NATIONAL RADIO INSTITUTE, Dept. 23
Washington 16, D. C.
Please mail me the FREE sample lesson and 64 -Pa
Catalog. (No Salesman wil m11.)
Name

Age

Acdress
Zo-e

Pert Tine Business

-Qv to early in my
training I started
servicing sets. Now
have
completely
equipped shop. All
equipment is paid
for -" E. A. BREDA,
Tacoma, Wash.

See Other Side

CUT OUT AND

NRI students find it easy to start fixing sets for friends a few months after
enrolling, pick up $10, $15 and more a
week extra spending money. Many
who start in spare time soon build
full time TV -Radio businessea

NRI has devoted 40
years to developing
practical
simplified,
training methods. You
train at home learn -

las Good

State

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

RD h'OW

Technical "KNOW- HOW" Can Give You Interesting, Important Work
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge
YOU BUILD Signal Generator

YOU BUILD AC -DC

Superhet Receiver

You build this Signal Generator.
Learn how to compensate high frequency amplifiers, practice aligning
typical I.F. amplifiers in receiver
circuits.
Make testa,
conduct experiments.

....

NRI Servicing Course includes all
needed parta. By introducing defects
you get actual servicing experience
practicing with this

Ì

modern receiver.
Loam -by- doing.

YOU BUILD Vacuum Tube

YOU BUILD

Voltmeter

Broadcasting Transmitter

Use it to earn extra cash

Al part of NRI Communications Course
you build this low power Transmitter
learn commercial broadcasting operators'

.'

fixing neighbor.' seta;
bring to life theory
learn from
qRI's as y -to-

method., procedures. Train for your FCC
Commercial Operator'. License.

eu

understand text..

For Higher Pay, Better Jobs
Be a Television -Radio Technician
Servicing Needs
More Trained Men

9y

Train at Home the NRI Way
amous or O ver 4 OY ears
Famous

Portable TV, Hi -Fi, TranA NRI is America's oldest and largest home study
sistors, Color TV are making new demands for J. E. Smith, Television-Radio school. The more than 40
experience training men, the outstanding
trained Technicians. Good Founder years'
and record of this school -benefits
opportunities for spare you manyreputation
ways. Successful graduates are everywhere, in
time earnings or a business
small
towns,
big
cities.
You train in your own home, keep
ofyour own. Enjoy prestige. your present job while learning.
Let us send you an actual
lesson, judge for yourself how easy it is to learn.

No Experience Necessary

Broadcasting Offers
Satisfying Careers

-NRI

Sends

Many Kits for Practical Experience
You don't have to know anything about electricity or
Radio to understand and succeed with NRI Courses.
Clearly written, illustrated NRI lessons teach Radio -TVElectronic principles. You get NRI kits for practical
experience. All equipment is yours to keep. Mailing the
postage -free card may be one of the most important acts
of your life. Do it now. Reasonable tuition, low monthly

4000 TV and Radio stations offer interesting posi-

tions. Govt. Radio, Police,
Two - Way Communications are growing fields.
Trained TV -Radio Operators have a bright future.

payments available.

National Radio Institute, Wash. 16. D.C.

NRI Graduates Do
FIRST

CLASS

Important Work

Permit No. 20 -R
(Sec. 34.9,

P. L.

& R.)

Washington, D.C.

NRI

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the United

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE

Washington 16, D.

C.

States

Course Easy to
Understand

"Opened my own

shop before receiving diploma.
I am independent
in my own busiD.
P.
ness."
CRESSEY, Stockton, California.

Works on Color

"NRI

TV

changed
my whole life. If
I had not taken
the course, probably would still
be a fireman,

tru ggl in g
along." J. F. MELINE, New York.
s

for More
Information to Better Pa
See Other Side

SAMPLE LESSON

64 -page CATALOG

both

FREE

COMING
SOON!
The world's first COMPLETE listing of
all HI -FI equipment on the market!

t

AND . . . expert professional advice
on how to select the unit for YOUR
needs.

HI -FI

This one -of -a -kind directory presents for the first
time a thorough report on every piece of high
fidelity equipment being produced today! It
covers every aspect of HI -FI equipment: specification, manufacturers, performance capacities,
prices. Each product is clearly illustrated, and
is described completely.
Here is the information you need to choose and
buy the components that offer you the perfection
in sound you demand, and the true enjoyment of
high fidelity!

DIRECTORY

PARTIAL CONTENTS

Record Changers
Turntables
Tone Arms
Cartridges
Styli
Phono Accessories
Disc Recorders
Tuners
Antennas
Tape Recorders
Microphones
Tapes, blank and prerecorded
Preamplifiers and Mixers
Preamp-Amplifiers
Power Amplifiers
Loudspeakers
Crossover Networks
Speaker Systems
Enclosures
Equipment Cabinets
Output Transformers
Controls
Basic Record Libraries
Books
Record Clubs

BUYER'S
GUIDE

Compiled by the editors of Popular Electronics
and Radio & TV News

for This Great NEW
DIRECTORY at Your Favorite
Watch

Newsstand -$1

September, 1957
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make your career
COMMUN (CATIONS
ELECTRONICS
Become a part of America's fastest growing
industry
Communication Electronics
.
Grantham Schools will train you for a commercial (not amateur) Federal Communications
Commission (F.C.C.) license in Twelve Weeks.
Ownership of this valuable ticket will provide
opportunities for higher pay and more interesting employment in Radio -TV Electronics or
in Commercial Electronics field. Grantham
Schools will train you quickly
then help
you find the job you best qualify for!

...

CROSSOVER

óóóóóá
50-

..

00n

...

AMPLIFIER
1.

et.

Mail or Classroom Studies
Correspondence training or resident DAY and
EVENING classes are held in Washington,
D.C. and Los Angeles, Calif. All courses begin
with basic fundamentals
NO previous
training is required. Beginners may receive
a 1st class license in 12 weeks. Careful planning enables students to pass F.C.C. examinations quickly and well.

...

F.C.C. -Type Exams
Throughout the Gran-

tham School course

F.C.C. type tests are
used to familiarize stu-

dents for the actual
Federal Communica-

°

tions Commission examination.

-

Wiring diagram of the

speakers. Brilliance

control in the tweeter circuit

is

optional.

used for the bass. If you're starting from
scratch, you can begin by purchasing a
couple of eight's and using them until you're
ready to add the tweeters, woofer, and
crossover. Whatever you begin with, you'll
end up with "wide- screen" as well as wide range sound after you have finished your
"Hi- Five."
30

Radio Keeps You in Touch
(Continued from page 44)

upon completion of our
course, we guarantee
to give you additional
training at NO ADDITIONAL COST. Read
full details in our free
booklet ... and become
a part of America's
future in Communications Electronics.

munication in shielded areas such as
streets lined with tall buildings.
The car antenna is a small vertical whip
about 6" long, mounted on the car roof.
The radio equipment is usually mounted in
the trunk and is housed in a single metal
case which includes the transmitter, receiver and power supply. A loudspeaker,
hand microphone and a small control unit
are mounted on or near the dash.
The base station transmitter, receiver
and power supply are generally enclosed in
a desk-mounted cabinet. It is only necessary to plug it into the closest outlet and
connect to an antenna system.
With such a Citizens Radio setup, operation is very similar to police or taxi
operations. Since it operates on u.h.f,
there is little or no noise. No special skill
is needed to work it. It is already pre tuned to your frequency. In the car there
are only three controls an "on -off" switch,
a volume control, and a squelch control
which eliminates background noise.
(Continued on page 122)

F.C.C. examination

Grantham Schools, Desk 73 -P
821 -19th Street N.W.
1505 N. Western Ave.
OR
Washington 6, D.C.
Los Angeles 27, Calif.
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.

Age

Name

:

Address
State

City

118

3

If you should fail the

(mail in envelope or paste on postal card)

am interested in:

ó
o
c

Our Guarantee
For Your Future

MAIL TO SCHOOL NEAREST YOU

1

w

Home Study

Í]

Resident Classes
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WE LOADED

16 TONS

-

oG

51OSALE!

WORTH OF RADIO
WITH ANY
$5 to $9 ORDER!

$5

FREE.

c

OF ELECTRONICS PARTS

OF RADIO

FREEIsi

NOTE: THIS

5

plus

$10 ORDER

YOUR CHOICE OF ANY $1 ITEM FREE
WITH EVERY $10 ORDER!

LEKTRON'S GIANT FALL FLYER
OF EXCLUSIVE BARGAINS!

FREE!

ARTSHWITH ANY

& 10 SALE APPLIES ONLY TO ORDERS POSTMARKED BEFORE OCT.

1

END -OF- SUMMER OFF -PRICE SPECIALS!
"POLYCASED" VARIABLE

sa
smallest!
sect. 10 to 11/20816 "-mf;world's
Osc. $1.95
sect. 10 to 100x mf
SUB -MINI SPEAKER SALE!
Transistor hobbyists note! Choice
of 11 /z or 2" sq. 3 -4 ohm v.c
$1,99
.7 ,7
Superhet;
Ant.

CRYSTAL PHONE

Hearing -aid type.

Use as mike, toot

High impedance.

$1.39

-TUBE AC /DC AMPLIFIER

$6.99
,7.7

50 to 10,000 cps. Hvy Alnico magnet. 32 ohms v.c. Wt. 3 lbs

$sine

10 ELECTROLYTICS, asstd. can,
tubular types to 500mf. Wt. $1
3 lbs. Reg. $14.
10 "POLY" BOXES.
Asstd.

$1
Y

shafts. Wt. 3 lbs. Reg.
$10.
$1
A
SUB -MINI SOLENOID. 1 x 5/s X
55 ". Changes elee. energy to
mechanical. 12 VDC @ 300 ma.
actuates plunger. Wt. I oz. $1
Reg. $2.50.

.R+

EMERSON

TUNER. Hi -Q. permeability-tuned ANT & OSC coils,
w /padders on 2 x 4" plate;
variable tuning me ch. 500

to 1600 km. Reg. $5.
40 POPULAR BULBS.

$1

Asstd.

min. screw & bayonet to BV. $1
Wt. 1/ lb. Reg. $4.
30 POWER RESISTORS. WW,
candohm, sand-coated, vitreous.
15 values: 5 to 50W. 35 to
11000 ohms. Wt. 2 lbs.
$1
Reg. $8.
10 IF TRANSFORMERS. Metal
can, assts, forgo. for radio. TV,
hobby uses. Wt. 3 lbs. Reg. $1
$15.
60

STANDARD

KNOBS,

colors, bakelite plastic.
screw types, too. Wt.
lbs. Reg. $9.
1

asstd.
2

Set-

$1

20 PRINTED CIRCUITS, asstd.
Top makes for transistor, radio. hobby. circuitry. Reg. $1

$10.

Wt.

1

$1
A

RESISTORS, 1;2, 1W; 40
values: 5 ohms to 10 mess.

$1

Reg. $15.

50 PLUGS & RECEPTACLES.
Audio, power, chassis, panel $1
& apkr. types. Wt. 2 lbs.
100 RADIO PARTS. Surprise
asstmt. Reg. value over $1
$15: Wt. 3 lbs.
30 DISC CONDENSERS-tran-

sistor

&

printed

types. Reg. $8.

circuit

40 PRECISION RESISTORS, Carbollm. Wilkors, etc. 1/2 & 1 W
asstd. Wt. I/ lb. Reg. $1

$18.

WORLD'S

KIT.

SMALLEST
RADIO
la/4 x 3/4 ". W/

21/2 x

permeability tuner, diode,
1l parts, instructions. Reg.
$1
$3.50.
SIX DIODES, crystal & ill- Cl
con, asstd. sizes. Reg. $15.

EXPORT ORDERS INVITED!

September, 1957

1 I

PANEL METER
Indicates 6, 12. 24, 32 VDS. 2" it
sq. bakelite. Orig. boxes. Reg. $7.

39

no

TRANSISTOR PORTABLE RADIO
KIT WITH SPEAKER

Famous make! NO antenna or ground connections. Powerful hl -Q ferrite antenna; diode
det., 2 transistor amp. stages, 4^ apkr. Broadest band. 71/.2 x 5 x 21/2" styrene case /
handle. NO EXPERIENCE NECESSARY. Instructions, diagrams, pictorials,
$12.94
all parts

STRIPS, POSTS.

lug,

15 -PC. TWIST DRILL SET, 1
grad)thru 1/2" x 64ths

$1
f
/16
Cl

ated plastic holders. Reg. $4.
8 -PC NUTDRIVER SET. Plastic
.a

al
7/16. 2 stal socket
wrenches in plastic case. $t
Y+
Wt. 1 lb. $3 value.

11/32,

175 FT. HOOKUP WIRE in 25-

ft. rolls. Asstd. colors. trand
ing, insulation. jt1S to 24. $
Wt. 2 lbs. Reg. $3.75.
-P +
OUTPUT

3

TRANSFORMERS.

TRANSISTOR

8

b -mini tubes,
Reg. $3.

SOCKETS,
too. Mica

for

$1
i

filled.

MOLDED CONDENSERS.
Black Beauties, porcelain. etc.
Oils, too. To .Icor, to 1000V.
Wt. 1 lb. Reg. $8.
60 TUBULAR CONDENSERS.
.0002 to .1 mf: to 2000V.
Oils incl. Wt. 2 lbs. Reg.
40

$1

$12.

SUB-MINI

TRANSISTOR.
pencil eraser size. used in
P -N -P

-name" portables.

sheets.

$5 value)

W

/spec

$1
Y

to

Postage -Stamp CRYSTAL MIKE,
a/4"
q.
Crisp. clear to $1

LES.
HARDWARE,
approx.
2000 pcs. Asstd. screws, t1
A+
brackets. etc. Reg. $8.

TRANSISTOR XFMRS. UTC
2"ounces"
type. Interstage, 1 x
x 3/4".
Imp.
tios unW4
known. Color -coded rleads. $1

50L6, 35L6, 65'6.
3 -4 ohms v.c. Wt.
Reg. $5.

SOBS

1

lb.

$1

3

40

TRANSISTOR

RESISTORS.

Only 1/4" long. 220 values: 15
ohms to 10 meas. color- $1
coded. Reg. 86.
COILS.
60 TRANSFORMERS,
IF, RF, ant., slug -tuned mils,
Kokes, 25 types. Wt. 3
lbs. Reg. $15.
GYY

30 TUBE SOCKETS, Transistor,
printed circuit. 4 -14 prong,
mini & standard types. some
mica-filled. Wt. 1 lb. Reg.

$1

Sa.

60

ORDER BY "BLACK TYPE" HEADLINES, I.e.
"10 'POLY' BOXES, $1.00"
check or MO including sufficient postage; excess
returned. C.O.D. orders. 25 WS down. Rated, net 30 days.
ic'anada postage: 45c 1st lb.. 28e ea. addl. lb.)

10,000

each

8 ohm or s 16 ohm imp. Max. rating 20W.
21/2 X 21/2. w /Hat surface mtg.
$3.
99.7
7 .7
bracket

variety solder
binding. Wt. 1 lb.

Wide

sizes. Clear plastic, hinged, Cl
w /snap locks. Reg. $2.50.
15 VOLUME CONTROLS. Singles. duals to I meg. Wt.
1 lb.
Reg. $10.
$1
R/C CONTROL SCOOP! Chassis
incl. 3000 -ohm mini control relay, 115 to 6.3 -1.3A fil. xfmr,
resistors, cond., pot, sock- $1
ets. Wt. 2 lbs.

1,000.

DOLLARBUYS!

60 TERMINAL

-P

HOW` Send

TO
ORDER

lb.

125

5/7r. too.

$3.99

"SLIM JIM" CRYSTAL MIKE

Silver. 5r/0 incl.
Reg. $5.

to

SCOOP! HI -FI TWEETER
Lowest price! Elsewhere, $5.95 to $12!
Metal cased, cone.
Freq. reap. -3.000 to
16,000 en
Top quality & vol. Two types:

$2.50

VIT KIN

teel, open frame,

ilicon

500CT to

3.2 ohtn

Hand or stand; high output, 80 to 10,000
cps. 9% x 11/2" polished cast aluminum.
w /built-in switch & cable corn.
$4.88
Ov
$14.95 value

15 ROTARY SWITCHES, ceramic
& bakelite; 1, 2, 3- gangs; std.

Reg. $15.

to 2,000CT.

Generates greater energy than famed B2M.
21/2 xl3/4 x1/2" plug -[n type. in $2188
handy case. $10 value

60 MICA CONDENSERS. 30 values, .00001 to .01 mf to 1000V.

+

color -coded, chart. 20.000

SUPER SOLAR BATTERY

WORLD FAMOUS

Finest

SUB -MINI.

,7

8000 ohm; super- powered, sensitive (makes

FERRI-LOOPSTICK CORES.
Hi -Q, asstd. flat & tubular. Cl
5 to 7" long. Wt. 11/2 lbs.
100 CERAMIC CONDENSERS.
Asstd. types. top mfrs. 30 vals, color -coded. Discs. too.
4

TRANSISTOR TRANSFORMERS

9

TRANSISTOR DYNAMIC PHONE

SUPER -SENSITIVE RELAY

World's most sensitive; needs 100 to 500
micro -amps, or Vs VDC. SPDT cont. Makes
nifty transistor amplified photo- electric relay
(plana incl.). For models, TV commercials. hundreds of uses. Reg. $15
.7

3
,97

12" HI -FI PM SPEAKER

weak sign loud) $5 value
W/ cord

POCKET MULTI -TESTER

$13 value! Only 31 x 2 x 11/2" bakelite
case. 1,000 ohms /V. Zero adj. 0/15/150/
1000 AC & DC V; 0/150 ma.; 0 /100,000
ohms. W /test leads, in orig.
pack

3

Fully wired! Sep. vol., tone controls_ $2
Lowest price ever! Reg. $5
APL
TUBES $1.91 extra.

5o/r.

RESISTORS,

o

many 1
&
1 /e, to 2W, 10

Insulated.
ohm. to 10 mega; ao velu... $1
Wt, t2 lb. Reg. $18.

8000 cps.

Reg. $10.

2 SMALLEST I.F. TRANSFORMERS in world! 1/2" sq. double_

tled tuned ferrite cores.
printed- $1
circuit men ,

terms Transistor.

75 -PC.
RESISTOR
SPECIAL!
All types assts.; power, carllnn,

transistor, precision.
UES -WORTH
8151
1 lb.

30 VALWt. $1

P+

65 -PC. CONDENSER SPECIAL!
All types asstd.; molded, oil,
ceramic. paper. mica variable.
discs! Reg. 115. Wt. 2 $1
lbs.

LEKTRON
131-133 EVERETT AVE.

CHELSEA 50, MASS.
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Always say you sew it in-POPULAR ELECTRONICS

EARN TOP SALARIES

BUILD AN EXCITING FUTURE!
READ:

YOUR CAREER IN ELECTRONICS
A New Ziff -Davis PuElication

This fact -filled volume prepared by the combined staffs of RADIO & TV
NEWS and POPULAR ELECTRONICS is written for men who have a
stake in the fastest -growing industry in the world-electronics If you're
eager and ready to move into a more advar.ced, higher- paying electronics
specialty or want to begin an electronics career, don't miss this informative 132 -page publication.
!

IT TELLS YOU
what job opportunities are avadable in electronics
how to prepare for a job in electronics
how to get a job in electronics

CONTENTS:
ELECTRONICS, SLIDE RULES AND YOU

...

-

Am I Too Old to Learn Electronics?
. Women in
Careers in Electronics
Electronics Stands Guard
What About Tech Writing?
Electronics

...

...

CAREERS IN PROGRESS

...

...

I Ride the Satellites and Rockets
I Make
I am an Atomic Engineer
. Thank Me for Safe Air Travel
We Make Color TV
Electronic Brains
We're Looking for Tomorrow

...

...

SURVEY OF THE JOB MARKET
Personnel requirements of the largest electronic manufacturing firms-number
of technicians, engineers needed, kind of background required, salaries offered,
training given and opportunities for advancement.

COURSES, CREDITS AND DEGREES
Training for a Career
Schools

...

Home Study

... College

Training

... Resident

ELECTRONICS IS A PROFITABLE HOBBY

......UseMoney
Your Hi -Fi Know -How ... Build Gadgets
from P. A. Rentals

Spare Time TV Servicing
Kits for Sale
for Money

...

BASIC ELECTRONICS
This is a brief course in the fundamentals of electronics. It gives the reader a
knowledge of the terminology and some familiarity of the ideas upon which the
field is based.

BUY A COPY OF

YOUR CAREER IN ELECTRONICS
ON SALE SOON AT ALL NEWSSTANDS
only 75c
September, 1957
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Radio Keeps You in Touch

QSielectricity

LEARN

I

(Continued from page 118)

electronics

THE EASY "PICTURE

BOOK" WAY!

Now available

... the

fabulous

ILLUSTRATED Training Course
now used by the U. S. Navy!
You Learn by Pictures

Over 25,000 Navy trainees have already learned Basic Electricity and
Basic Electronics this easy, "Picture Book" way! Now, for the first time,
YOU can master the basics of Electricity and Electronics with this same
"Learn -by- Pictures" training course! Over 1,700 simple, easy- to-understand drawings explain every section -these "teaching" pictures actually
make up more than half the emirs course! No other Basic Electricity or
Basic Electronics course in America uses this revolutionary illustrative
technique! You learn faster and easier than you'd dream possible!
A

Complete Idea on Every Page

Here's how this easy, illustrated course works: every page covers one complete ideal There's at least one big illustration on that same page to explain it! What's more, an imaginary instructor stands figuratively at
your elbow, doing "demonstrations" that make it even easier for you to
understand. Then, at the end of every section, you'll find review pages that
highlight the important topics you've just covered. You build a thorough,
step -by -step knowledge at your own pace-as fan asyouyourself want to go.

Everyday English --A Course Anyone Can Understand
Sponsored by the Navy to turn out trained technicians in record time,
this modem course presents Basic Electricity and Basic Electronics in a
simple way that everyone can grasp -- regardless of prerioxs duration.' Every
phase is made instantly cléar -explained in plain, down to earth English
with hundreds of easy -to- understand illustrations to help you!

-

10

Complete Volumes

Volumes 1 and 2 of "Basic Electricity" cover DC components and circuits; Volumes 3 and 4 cover AC components and circuits; Volume 5
covers AC and DC motors and machinery. Volume 1 of "Basic Electronics ". covers Diodes and Power Supplies; Vols. 2 and 3 cover Amplifiers and Oscillators; Vols. 4 and 5 cover Transmitters and Receivers.
Home Study Without Correspondence

This course is so different, so romplere-there's no seed for the usual letter
writing, question and answer correspondence! Learn at home
your
own pact!

-at

10

When you hear your office call, you pick
up the microphone, press the button on it
and talk. When you are through, you release the button to hear the incoming message. The base station operation is similar,
except that a desk -type microphone is
generally used. Telephone handsets may
be used in place of microphones.
Specific frequencies are not assigned in
Citizens Radio. You can order your equipment for any frequency in the band. If
you find that someone else's system interferes with yours, you may have your frequency changed.
No operator's license is required. To
get your station license, fill out and mail
FCC Form 555 to the nearest FCC field
office or to the FCC in Washington. Your
equipment must meet FCC approval.
Mobile Telephone Service. Just as the
name implies, this means a telephone in
your car. Similar to ship -to -shore radiotelephone, the system is operated by the
local telephone company and makes a
phone booth of your car. Under the dash
there is a control unit with signals to light
when power is on, a bell and a hand phone
which fits into a hanger on the unit. When
you are called, the bell rings, a "call"
light goes on and you pick up the handset,
press the button in it and talk-just as
simply as if you picked up your home
phone. The latest addition is a "dial -direct" system by Du Mont, which allows
direct dialing in the local phone network.
In the trunk of the car, there is a v.h.f.
transmitter, receiver, power supply and
dialing decoder. A short antenna is mounted on the car roof, and sometimes an

Day Examination--Money Back Guarantee

Send today for these exciting new training courses-you risk nothing! When
you receive the volumes, examine them in your own home for 10 full days.
If, at the end of that time, you're not completely satisfied, simply return
the books to us and we'll gladly refund your full purchase price! Total cost
for either 5- volume course is only $10.001 In Canada, prices approximately

5% higher.
ORDER TODAY!
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have enclosed $
Please send me
5 -vol. Basic Electricity set ® $10 set
$10 set
5 -vol. Basic Electronics set
Both sets. I understand I may return the books in 10 days, and receive a complete refund of the full purchase price if I am not satisfied.
Add state or city sales tax where applicable.
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JOHN F. RIDER PUBLISHER, INC.
116 West 14th St., N.Y.C.

3
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book stores. If YOUR dealer doesn't have these books,
mail this coupon to us!
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These books are sold by electronics parts jobbers and
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Always say you saw it
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BURGESS BATTERI
Uniform high quality and longer life are reasons why,
Burgess batteries are standard equipment in many complex electronic machines of our age. These same qualities,
plus engineering know -how, fit Burgess batteries into
everyday industrial applications. Illustrated are just a few
of Burgess battery applications. Call on Burgess today!

NUCLEAR DEVELOPMENT

TEST EQUIPMENT

PORTABLE TAPE RECORDERS

PORTABLE PHONOGRAPHS

ELECTRONIC DEVICES

TRANSISTOR CIRCUITS

America's ho.
Flashlight

BURGESS BATTERY COMPANY

1

Battery line

Rodarlite

Radar-Lamp

ELECTRONICS. The

correct prices are: Basic Electricity, $10.00 per 5 vol. set; Basic Electronics, $10.00 per 5 vol. set. Soft
cover.
September, 1957

FREEPORT, ILLINOIS

Perfect portable tights for America on the move

Prices of Basic Electricity and
Basic Electronics, 5 volume training courses, published by John F.
Rider, 116 West 14th Street, New
York, were incorrectly listed in an
ad appearing in the July issue of
POPULAR

Radar Bearcat

FOR THE FINEST ELECTRONIC WORK

USE... NEW KESTER

Tt/RApio Sowee
Kester TV -Radio Solder consists of
"Resin- Five" Flux -Core Solder,
with an activated Rosin Flux that
does a perfect job on all metals. Of
course. "Resin- Five" is absolutely
non -corrosive and non -conductive.
Also available ou 1 lb. spools see

-

your dealer.

FREE- Kester's

page booklet
"Soldering Simplified." Write for
your copy today.
KESTER SOLDER COMPANY
16

4275 Wrightwood Avenue, Chicago 39, Illinois
Newark 5, New Jersey, Brantford, Canada
123
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high

WATT

fidelity

Amplifier-Preamplifier Kit
complete

- on

Model 19K

one chassis

.... for only $7995

Now for the first time, an integrated high power
amplifier package in kit form for the audio perfectionist complete with versatile preamplifier in
at a budget price!
one compact, high- styled unit
Nothing like it available regardless of price. Undistorted power output is guaranteed to be 60
watts at any frequency from 20 to 20,000 cps.
Intermodulation distortion is below 1% at 60 watts
and below 0.25% at all ordinary listening levels.
The preamplifier provides compensation for all
recording characteristics. Assembly is simple and
foolproof -no flimsy, hard -to- solder printed wiring
boards! Dimensions: 141/4" wide x 10 %" deep x
51/4" high.
Model 19K Kit..Net Price $79.95
7.50
Cabinet
At your focal hi -fi dealer, or write:

-

- -

tKIrs

A Division

of

TECH -MASTER CORPORATION
75 Front St., Brooklyn 1, N. Y.

international
short wave
tomreception.

V*
with
.rw

Push mutton

Converter
Provides excellent SW reception
when operated with 12 volt* auto
radios having manual tuning dial.

At radio stores
handling amateur
equipment. Also
many automotive
parts stores.

Install it yourself ! No need to open
or alter auto set. Just connect leads
provided to radio and to 12 volt* accessory terminal under dash. No fitting, no drilling, nothing else to buy.
Push button selection

of

13, 19, 31

and 49 meter SW bands ensures
daylight, night-time reception.

*(Usable only on cars having 12V battery systems.)

GONSET
D
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oversize generator is furnished to take the
added load from the battery.
By picking up the handset and pressing
the push -to-talk button, the driver can
signal the phone exchange. When the
operator answers, he gives the number of
the phone he wants to reach, identifies
his own unit by number, and the call is
placed. Calls to mobile units can be placed
from any telephone or from similar mobile
installations.
To sum up, this system is essentially the
same as an ordinary phone installation,
with radio being used in place of phone
wires. Generally the phone company has
one transmitter in the headquarters building, with several receiving stations at
strategic locations. Transmitting and receiving stations are connected by telephone
lines to the central office.
The range of the system is generally
confined to the 15 to 25 mile radius of
the transmitter. The service is on a
"party line" basis, with several subscribers
using the same channel. Charges for such
service in a large area of the country (including such cities as New York, Cleveland, Chicago, Philadelphia, Los Angeles
and Dallas) are $50 for initial equipment
installation and $32 monthly. The monthly
cost includes maintenance as well as a
minimum charge which pays for 15 to 20
calls. Additional calls cost 30 cents or
more, depending on distance and length
of conversation.
Other Services. There are, of course,
other services. These, however, will only
be mentioned, since they ordinarily are not
available to the private individual. Private
Two -Way Radio, Licensed includes police,
taxis, railroads, bus lines, utilities and pipeline companies who have for years used
their own mobile sets. Amateur Radio
Mobile Service is ordinary amateur radio
moved into the air. An operator's license
is needed, which limits the latter service
to relatively few people. Note that while
Citizens Radio is open to any citizen for
private or commercial use, Amateur Radio
Mobile Service is strictly limited to personal use with no profit motive.

-J-
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The "Challenger"
(Continued from page 87)
side of the Machine button to chassis
ground and the other side to the negative
end of the 12 -volt relay coil (RL1).
Adjustment of Timing. Timing of the
machine's response is controlled by the
setting of potentiometer R1. Allow the
unit to warm up and then rotate R1 until
you see relay RL2 pull in. Back off R1
Always say you saw it
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SOON!

Ì11Ì1
ANNUAL
&

New EMC
Model 209

TUBE TESTER

REJUVENATOR-

... a revolutionary new development,
it gives fast, absolutely accurate checks for tube
quality, shorts, leakages, continuity, and opens on
IN ONE HAND

(compiled by the editors of Radio & TV News)

...

afl modern and future tubes
uses standard
emission test for quick readings on modern, 31/2"
plastic meter... flexible switching system prevents

Authoritative, comprehensive guide to hi -fi construction, maintenance and equipment
compiled by top authorities in the field. Includes
complete instructions and plans for setting up
your own system-covers preamps, equalizers,
amplifiers, tape recorders, speakers, enclosures
and stereophonic sound.

...

otsolescence. This professional
(Picture Tube Test Adaptor)*

Building, servicing and improving
hi -fi systems.
WATCH FOR IT AT YOUR FAVORITE
NEWSSTAND! ONLY $1.00
September, 1957

also

the Model CRA

...

specially designed
by advanced engineering techniques, its handy size

(63/4" x 71/2" x 4 ") makes it ideal for home calls."

EMC Model 209
(as

t

Why's and wherefore's of room

All about speakers and enclosures.

instrument

rejuvenates picture tubes with

PARTIAL CONTENTS

Transistor hi -fi.

ïl

"YOU CAN HOLD THIS MINIATURIZED INSTRUMENT

AUDIO HANDBOOK

acoustics, speakers, enclosures.
How to buy and install preamps,
equalizers, tone controls.
Do's and don'ts of amplifiers.
Latest techniques and ideas on
stereophonic sound.
Tape recording ideas and recorder
guidance.

AND

illustrated in Hammertone metal

t'e

case)$35.90

In oak carrying case

Kit form

38.50
25.90

Complete with plastic-covered, detailed

instruction book and tube listings.

*EMC Model CRA
(Picture Tube Adaptor)

4.50

Yes, send me ull technical information about
Model 209 and a complete catalog of other EMC
Instruments.
PE -9

NAME
STREET

CITY

EMC

STATE
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WE DON'T NEED ENGINEERS

AUTO -RESPONSE CIRCUIT

but they write to us daily to order our
GENIAC Electric Brain Construction Kits

With the Player button up in its normal position, C4 in the grid circuit of VI charges negatively on the grid side via the wiper of R1, contacts D
and E of RL3, and through R2. This keeps the
plate current of the tube at cutoff so that RL2 is
not energized. RL3 is also de- energized because
current cannot flow through its coil while the
Player button is released.
When the Player button is depressed, current
flows through the coil of RL3 to contacts A and B,
thence to ground. As RL3 pulls in, it latches closed
due to the continued current through the holding
contacts B and c of RL3 and A and s of RL2.
When RL3 pulls in, however, contacts E and F connect the top of C4 to ground through R2 and R3,
causing it to discharge slowly. When the grid
potential of VI loses enough of its "negativeness,"
plate current flows through the coil of RL2 and
energizes it.
Contacts E and F of RL2 now operate the machine
just as though the Machine button had been depressed. At the same time, contacts A and s on
RL2 open up and release RL3. A fraction of a
second after this release. C4 again charges to cutoff through contacts D and E of RL3, causing RL2
to open and stop the machine's play. The charging
rate of C4 which restores the cutoff condition is
intentionally slowed down slightly by including R2
in the charging path; this gives RL2 enough "down
time" to complete the machine's move. With the
release of both RL2 and RL3, the timing cycle is
complete.

So do TEACHERS, SCIENTIFIC AMATEURS, INDUSTRIAL

and schools.

(See Kst below.)

FIRMS

THOUSANDS OF SATISFIED CUSTOMERS have
bought GENIACS on a 7 DAY REFUND guarantee
We are proud to offer our 1937 Model, with up to the minute improvements for the thousands of acw customers who can use them.

WHAT IS A GENIAC?
Here to a picture of the 1957 Model GENIAC in the display rack
($3.00 separately) which comes with every kit.
GENIAC stands for Genius Semi-Automatic Computer. A kit of
S pecially designed switch decks and racks which permit the user to
construct more than thirty different machines (following directions
and wiring diagrams) and as many more as be is able to design him Self. These machines demonstrate the applications of electric circuitry.
APPLICATIONS OF GENIAC
SIMPLE COMPUTER CIRCUITS of binary, decimal adding, subtracting,
dividing, multiplying machines, PROBLEMS in symbolic logic, reasoning, comparing. PSYCHOLOGICAL TESTING and EXPERIMENT GAME
PLAYING CIRCUITS for tit -tat -toe and nim. ACTUARIAL ANALYSIS.
SOME OF OUR CUSTOMERS
Allis- Chalmers
Remington -Rand
International Business Machines
Manuel Missionary College
Barnard College
Westinghouse Electric
Philips Laboratories
General Insurance Co. of America
Rohr Aircraft Co.
Albert Einstein Medical ColLafayette Radio
Board of Education, Tecumseh,
lege
Naval Research Laboratories
Jefferson Union Nigh School
Nebraska Loa Angeles Public Schools
Bell Telephone
Oklahoma A A M
Courtland Jr. Nigh School
Laboratories.
WHAT COMES WITH THE KIT?

.

-1. SIMPLE ELECTRIC BRAINS AND HOW TO MAKE THEM
64 page experiment manual NEW! 2. MINDS AND MACHINES
200 page text on computers, automation and cybernetics -NEWt
3. ' WIRING DIAGRAMS for basic GENIAC circuits: NEWT 4. Beginners Manual for the person who has little or no familiarity with
the equivalent
electric circuits. -NEW! 8. GENIAC study guide
of a full course in computer fundamentals, lists additional readings.
PARTS -PANELS, DISCS. RACK (for easy assembly and display).
Hardware, wire, tools, battery, holder, etc. for more than thirty
B OOKS

machines.
SEND for your GENIAC now. At only $19.95, a bargain, comes complete with over 400 parts and components. 7 books and manuals.
We guarantee that If you do not want to keep GENIAC after one
week you can return It for full refund.
Add 806 west of Miss. $2 outside U.S. Mail Name & Address with
check or Money Order to

OLIVER GARFIELD CO., DEPT.
126 LEXINGTON AVE.

PE -97E

NEW YORK 16, N. Y.

SPECIAL CATALOG BARGAIN!

ELECTRONIC MIX BARGAIN
W stripped the finest Gov't Surplus to
M.

bring you this Value. Includes solenoids,

transformers, potentiometers, capacitors,
switches, plugs, col ls, rheostats, plus so
mony others we can't list them all.
..
so. u.su100-100 POUNDS of PARTS $19.95

s. n.su so-

!se, now SSso. IL -ma 10-

..
14.95
50 pounds of parts
. _.. 9.95
25 pounds of parts
4.95
lD pounds of parts...

-....

WORLD'S MOST AMAZING BARGAIN CATALOG
396 PAGES
The LARGEST COLLECTION of BARGAINS

ever assembled In one catalog!
NATIONALLY ADVERTISED MERCHANDISE

and USED GOVT.

WAR
(URAUS
n

w`vgv

PA,LLi-v'SVPPtV co

OUTS

SUMO

NEW

FACTORY CLOSE.

EXCITING IMPORTS!

From EVERYWHERE PALLEY'S now bring you
items of every description! This fabulous catalog
contains Hand & Power Tools, Microscopes,

Binoculars, industrial and Building Materials,
Housewares, Office Equipment, Sport & Outdoor
Equipment, Cameras, Photo Supplies, Hobby Kits
& "Gadgets ", Electrical & Radio Supplies, Motors
& Generators and a HUGE selection of Surplus
Hydraulic Cylinders, Pumps, Valves, etc. So many
items it's impossible to list them all You'll have
to see it to believe it!

NOW!
LIMITED EDITION!
Se«
d 5O 50e- REFUND
on your first order of $t.IO or more.
uvr mndiing t
ORDER YOURS

aaillno)

2263 E. VERNON AVE., DEPT. PE -97
LOS ANGELES 58, CALIF.
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until the armature releases in a positive
manner, and leave it this way.
To check the operation of the auto -response section, advance the light to any
position by pressing the Player button three
times. On the very first operation of the
Player button, RL3 should instantly pull
in and latch for about four seconds. At the
end of this interval, RL2 should pull in,
advance the lights according to the machine's choice, then quickly drop out. In
addition, as RL2 is activated, RL3 should
instantly drop out, completing the cycle.
If the machine tends to react too soon
after the player's move, the timing interval
may be lengthened by adjusting the set -

-

ing of R.I.
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Frost Sentinel
(Continued from page 56)
reach 32° F about five minutes after they
begin to melt.
Start calibrating by allowing a half dozen
ice cubes to melt down to about half their
normal volume. Fire up the Frost Sentinel
with the extra meter still in the circuit,
and place an ice cube on top of the thermistor while you adjust R2 for a current of
about 0.5 ma. Slowly rotate R2 clockwise,
pausing each time the meter needle climbs
one or two divisions. This precaution is
necessary to allow the thermistor to stabilize its resistance under the new conditions.
When the current reaches 1.0 ma., the relay
Always say you saw it
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should pull in and sound the buzzer. This
is the freezing point, or 32° F calibration
point, and the scale should be so marked.
The temperature of your freezing compartment should be determined as accurately as possible with a thermometer.
Place the thermistor assembly in the freezing compartment and repeat the procedure
described above, using the same slow motion -and -pause method. Mark the triggering
point on the scale with the freezing compartment temperature. Lastly, do the same
thing for an upper food section to obtain
an above -freezing calibration point. The intervening spaces between calibration points
may now be divided equally into single -1E-degree intervals.

Short -Wave Report
(Continued from page 58)
The following is a compilation of the latest
reports received. All times shown are EST
and the 24 -hour system is employed. Please
remember that, at time of compilation, all
listings are correct. Stations reserve the right
to make last minute changes in frequencies
and /or programs.
Argentina-One of the lesser known stations in this country is LOL, a time station
located near Buenos Aires. It has been noted
on 15,000 kc. around 1915 with language announcement. (26)
Belgium /Belgian Congo-Brussels is operating on a new frequency of 21,715 kc. at 05000700, 0715 -0800, 0830 -1145 (Sundays) and 13001600 beamed to Africa. (100)
Further schedules of World Fair Radio are:
Sundays, Tuesdays, Thursdays, and Fridays
at 1730 -1800 on 15,335 kc. and at 1930 -2000 on
15,335 and 9655 kc.; Mondays at 1930 -2000 on
15,335 kc., and Saturdays at 1815 -2000 on 9655
kc. The 9655 -kc. outlet is the 50 -kw. relay
xmtr in Leopoldville. Address for all reports
is: World Fair Radio, P. O. Box 26, Brussels,
Belgium. (RK, 11, many others)
Brazil -ZYK3, 9565 kc., Recife, has moved
back to this frequency from 9785 kc. and is
scheduled at 0500-2120. (100)
R. Bandeirantes, Sao Paulo, was reported
on 15,045A kc. at 0000 -0015 with orchestral
music and native language. The IS was a

Complete training
FOR BETTER RADIO -TV SERVICE JOBS

ONLY

$13
for the complete

2- volume
I ourse

3 MONTHS TO PAY

Let these two great Ghirardi training books teach you to
handle all types of AM, FM and TV service jobs by approved
professional methods -and watch your efficiency and earnings
soar!
Each book is a complete service training guide. Each contains the complete data on modern methods and equipment
NOT a re -hash of old, out -of -date material. Each is co- authored
by A. A Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, more widely
used for military, school and home study training than any
other books of their type!

-

THE NEW

Ghirardi

RADIO -TV SERVICE LIBRARY
Almo:t 1500 pages and over 800 clear illustrations show
step -by -step how to handle every phase of troubleshooting and
servicing.
1

-Radio

and Television Receiver

TROUBLESHOOTING AND REPAIR
A complete guide to profitable professional methods. For the
beginner, It is a comprehensive training course. For the xperienced
serviceman, it is a quick way to "brush up" on specific Jobs, to
develop Improved techniques or to find fast answers to puzzling
service problems. Includes invaluable "step-by- step" service charts.
820 pag -s, 417 illus., price $7.50 separately.

2 -Radio and Television Receiver

CIRCUITRY AND OPERATION
Thts 669 -page volume is the ideal guide for servicemen who realize it pays to know what really makes modern radio-TV receivers
understanding of basic circuits
"tick" and why. Gives a complete
and circuit variations; how to recognize them at a glance; how to
eliminate guesswork and useless testing in servicing them, 417 illus.
Price separately $6.75.

Special low price

...you

save $1.25

If broken into lesson form and sent to you as a "course." you'd
regard these two great books as a bargain at $50 or morel
Under this new offer, you save $1.25 on the price of the two
books -and have the privilege of paying to easy installments while
yMI use them! No lessons to wait for. You learn fast -and right!

STUDY 10 DAYS

1

FREE la

Dept. PE- 97,RINEHAT & CO, lee.
232 Madison Ave., New York 18, N. Y.
Send books below for 10 -day FREE EXAMINATION.
.

DX Programs
DX programs are broadcast to N.A. in
English as follows:
Australia-Every Sunday at 0830 -0845
over VLC11, 11,810 kc.
Denmark -Every Wednesday at 2130 and
2300 over OZF, 9520 kc.
New Zealand -On the first Wednesday
of each month at 0430 on ZL2, 9540 kc.
Sweden-Every fourth Monday at 2030
on 11,810 kc.
Switzerland-On the first Thursday of
each month at 2100 on 15,305, 11,865, 9535,
and 6165 kc. This is repeated at 2340.
September, 1967

In 10
I will either remit price indicated (plus postage) or
return books postpaid and owe you nothing.
REPAIR
(Price
&
TROUBLESHOOTING
Ratio & TV Receiver
$7.50 separately)
days.

Radio & TV CIRCUITRY & OPERATION (Price $6.75)
Cheek here for MONEY- SAVINO COMBINATION OFFER
Save $1.25. Send both of above big books at
special price of only $13.00 for the two. (Regular price
Payable at rate of $4 plus
. you save $1.25).
$14.25
postage after
ttafor months until ythe total of°$k13.00 has been paid.

Name
Address
City, Zone, Stete
Outside U.S.A. -$8.00 for TROUBLESHOOTING & REPAIR:
$7.25 for CIRCUITRY & OPERATION: $14.00 for both. Cash
only, but money refunded if you return books in 10 days.
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Generator -Motors - Magnets
MAGNETO GENERATOR
¿

Hand Crank Type for ringing telephone.
AC output. Has powerful Horseshoe Magnets. Prices: W/3 Magnete
$2.95

'

g

3

W/4 Magnets

3.95

POWERFUL MAGNETS:
Ram's Horn Type, as illustrated.
Size: 91ie "x6 "x3" ..........$12.95
25 lb. Lift: Size: 11/2 x21/z "x
11/2 ", Horseshoe Type
... ",. 1.95
75
b. Lift: Size: 4"x31/2
Horseshoe Type

"x3
..

4.95

...
"..

Bar Type: Size: 2z/a "x13/e"x2/4
Round Type:
Asst. Sizes:
a 1iIb. Round
and Square
/g

1.50
1.93
1.50

GUN SIGHTS:
ILLUMINATED COMPENSATING GUN
SIGHT -Complete with Polarized Filter,
Magnifying and Reflex Lenses, Gears,
Lamp, etc. Price
$5.95
N -6A
ILLUMINATED GUN SIGHT-With
$4.95
35mm Lense and Filter. Price
K -13

GEAR REDUCTION MOTORS:
DEL
(Pic
at right.)
VDC R
sable a
Motor and
Gear Assembly
aluminum case.

+f

27
O

s ftsystem./

isto

Piction

eclu
clutch
Oa RPM
double
"03/" on one side 1/4 "011/2" on
the other side. Complete Assembly
Size: 3% "x2 "041/4" excluding shaft.
Has built -in noise filter
1/4

Price
SAME MOTOR as used in above As-

sembly-Size: 11/2"x11/2"X
21/4 ". Weight: 4 ox

$3.95
.

....j

.

General Electric SBA1OAJ52
27 Volts @ .65 Amp. Gear reduction
145 RPM output on a i/e x 3/8 splined
haft. 14 oz. inch torque. Motor size:
13/a "x31/2 ". Weight 8 oes. (Pictured
at

:

left.)

$4.95

Price

k ''

General Electric SBAIOAJ370

sï .

Gear reduction
250 RPM

$4.95

AC TO DC KIT-MÇ uTrsFi stedKáL,Z.

115r Volts601cyale

input; output 24 VDC 1.5 Amps. Complete with Recti
her Transformer, Wire, Terminals, Instructions, etc
Address Dept.

PE

and over

All

$4195
1D

Deposit on C.O.D. Orders $5.00
prices are F.O.B., Lima, Ohio

250%0

¡l
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rooster crow and gong. This may have QRM
from Mozambique. (MA)
Burma -The new high -powered xmtr of
Radio Burma at Rangoon is being noted in
the western states on 11,764 kc. at 0635 -1015.
The IS is drums, gongs and an oboe. Western
music was noted until 0700, programs in Burmese to 0915, English from 0915 with news at
1000. This station is reported as also using
9543 kc. but not as having been heard on this
channel. (61, 246)
Costa Rica -TIFC, Faro Del Caribe, San
Jose, 9647 kc., has an Eng. pgm to N.A. at
2300 -0000. This religious pgm is also noted on
parallel 6037 kc. (RK, 104)
Cuba-COBL, R. Aeropuerto, 9833 kc., Havana, reports by letter that it is now operating 24 hours daily. This one has dance music
after 0000 with ID between each selection.
(25, 54)

Reloj de Cuba, Havana, was again noted on
11,750 kc. around 1700 but no call was announced for this frequency. (54)
Czechoslovakia -Radio Prague is scheduled
to N.A. as follows: 1930 -2000 on 9550 and 11,835 kc., 2200 -2300 on 11,935 and 15,145 kc., and
0000 -0030 on 15,285 kc. Letters are answered
Mondays at 0000, Saturdays at 2200, Sundays
at 1930 and 0000. The address is: North American Service, Radio Prague, Prague 12. (RK,
WK, 211, 240)

El Salvador -YSUA, R. Mil Cinquenta, San
Salvador, is noted on 6188 kc. (dual to 1050
kc.) at 0030 with concert music. Anmts are all
in Spanish. ID is Transmite Radio YSU. Listeners in the southern states may be able to
tune in the 1050 -kc. outlet. (152)
Federation of Rhodesia and Nigeria-Salisbury, on 7290 kc., rarely heard, has been noted
on the east coast at 1015 with a musical pgm
in language. (26)
France -Paris now operates on 21,720 kc. at

in Arabic. (100)
Germany-The German Democratic Republic station in Leipzig broadcasts on 9730 kc. in
Eng. to Europe daily at 1530 -1600 and is being
well heard in N.A. (61, 104)
Honduras -HRD2, La Voz de Atlantida,
La Ceiba, 6235 kc. (listed for 6195 kc.) is being
.noted from 2140 s /on with ID as Muy Buenas
noches, transmite HRD2. Latin- American and
1100 -1300
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college graduates
get ahead faster!
.
it In your own city. They have higher incomes
advance
more rapidly. Grasp your chance for a better life. Industrial growth
automation
.
technical advances create career opportunities
for engineers, accountants, management experts. Share rewards awaiting college- trained men. Important firms visit campus regularly to
employ Tri -State College graduates. Start any quarter in this world.
famed college. Approved for veterans.

You see

Bach. of Science degree in 27 months
In Mechanical, Civil, Electrical, Chemical, Aeronautical, Radio (TV.
Electronics) Engineering. In 36 months a B.S. in Business Administration (General Business, Accounting, Motor Transport Management

majors). Superior students may accelerate. 38 -week course in Drafting.
Intensive programs: technical fundamentals stressed: comprehensive
courses with more professional class hours. Small classes: personalized instruction. Enrollment limited to 1550. Preparatory courses.
Beautiful campus. Well -equipped, new and modernized buildings ant.
laboratories. Enter Sept., Jan., March, June. Earnest, capable students
(whose time and budget require accelerated courses
and modest costs) are Invited to write Jean McCarthg
Director of Admissions, for catalog and book "your
Career in Engineering and Commerce."

3697 College Avenue
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Angola,

Indiana

Ronald Whistler, shown at his listening post in
Wichita, Kansas, uses a Hallicrafters SX -99 receiver.
A (ways
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SELL TO UNCLE SAM!

TRANSISTORIZED POCKET FM

RADIO AND TUNER KIT

That's how I made $20,000 a year
selling junk jewelry to the U. S.
Government. Send me your name
and I'll show you how I did it.

-

LEARN AT HOME IN ONE EVENING

This is the most fantastic way of making money you ever heard of. That's because you do
all your "selling" BY MAIL to one customer -the
U. S. Government! Uncle Sam will buy all the old
junk jewelry you send in at $35.00 AN OUNCE for
the gold it contains. Just follow my Plan and you
can pick up gold on any street in your town. I show
you where to find it, what to pay, how to test and
how to mail to Uncle Sam for cash. I'll teach you the
secrets by which I made $20,000 a year. No charge
for facts. No salesman will call. Send no

IN

x,H
tl:r 1/1O
1RaNS107O1111x5e
CUSTOM:

money-

just your name, address on postcard. Leslie Patton,
335 W. Madison, Dept. P -1379, Chicago 6, III.

SAVE $9.00

NORELCO Men's Electric Shaver.
Latest model, brand new and fully
guaranteed. Complete with case, cord
and cleaning brush. Regularly retails

at $24.95. Our price $15.95 postage
paid. All orders filled within 24 hours.
Your money back if you are not fully satisfied.
Send check or money order to:
JOHN BROOKS, Dept. 616, Box 212, M. Louis 3, Mo.

BIG MONEY FOR YOU THROUGH
V.S.I. ELECTRONICS & TV SCHOOL
AGE -NO BARRIER -FUTURE UNLIMITED- EQUIP-

MENT -ALL THE LATEST-TECHNIQUES--THE BEST
APPROVED
FOR VETS- CORRESPONDENCE OR
RESIDENCE
WRITE FOR YOUR CATALOG-NOW

V.S.I. TELEVISION SCHOOL

4570 Firestone Blvd.

Dept. P.E.

South Gate, Calif.

Fun for the youngster or the veteran in the electronics field
A 3 -way transistorized pocket FM
radio and tuner which tunes the
complete FM hand from 88 to
l08.6 megacycles plus aircraft
hand from 109 to 145 megacycles.
This fantastic set can be used in
my ear, home, or pocket. and
no antenna or ground wires.
CBeds
ompletely non- directional, this
compact FM radio and tuner will
play where all other
fulled. Set has been demonstrated
under an X -ray beam and near
other electrical devices without
any static or distortion. Featuring
a two -stage circuit, this FM radio
and tuner will produce music of
toy quality from stations located
,ny miles from the receiver. Kit
complete with easy -to- build
instructions.
Kit, Complete, $13.95 postpaid.
Special H, -Pi Earpiece with ear.
mold, Cord, and plug. $8.50 postpaid.

TWO -STAGE
TRANSISTOR
AMPLIFIER
OR PRE -AMP
KIT
or pre -amp which
You can build a powerful two -stage amplifier
or amplifier for a crystal
can be used as a phonograph amplifier
or magnetic pick -ups. Kit comes
set. and as a pre-amp for crystal
switch. attraccontrol
with
volume
with
two
transistors,
complete
bottom, and is powered with a
tive Plastic case with a snap
of a watt. Comsingle penlight cell with an output of nearly l/a
postpaid.
$5.95
plete with easy-to-follow instructions.
Add 40/ sales tax in California.

EKERADIO ELECTRONIC DEVELOPMENTS
646 North Fair Oaks Avenue
Pasadena, California

ASSEMBLE YOUR OWN

KIE RADIOPHONES

for

as

for

little as

as

little as

$6.98

$1,4.98

plus accessories

plus accessories

to 5 mile range )depending on
Specifications: Tunes 144-148 me.
terrain) with 18 inch antenna and much more with directional beam
antenna. Variable frequency transceiver circuit. High level amplitude modulation. Silver plated tank circuit and many other exclusive features assure maximum efficiency and long battery life.
Fully portable
no external connections ever needed. Meets FCC
requirements for general class amateur license. No minimum age
requirement.
The following components are all you need to assemble a
complete walkie- talkie as illustrated:
Factory wired and tested transceiver chassis complete with VHF
dual tube
.v._..- .._.56.98
High output carbon mike
$1.49
Miniature mike transformer
S .98
Powerful alnico magnet headphone
SI.25
Strong 16 gauge aluminum case (7 "x5"x3 ") with all holes
punched, battery compartment, battery switch plus all hardware
and fittings including 18" antenna
$3.98
_
Case finished in gray hammertone if desired .
$ 35
1

-

Both models use standard batteries available at your local radio
store. All components guaranteed for one year against defects
in manufacture.

HOW TO ORDER DIRECT FROM FACTORY:
Check each item desired and add 5%
of total for postage and insurance.
Orders not paid in full will be sent C.O.D. for the balance due.
All C.O.D. orders must include $2.00 deposit.

Specifications: Tunes 50 to 54 mc. I to 5 mile range (depending
on terrain) with 24" antenna and much more with directional beam
antenna. Crystal controlled transmitter and variable frequency
receiver with R.F. stage. Silver plated coils, highest quality cornponents and exclusive design assure maximum efficiency and long
no external connections ever needed
battery life. Fully portable
Meets FCC requirements for technician and gereral class amateur
license as well as civil defense and other special services. Available
also on neighboring frequencies at slight extra cost.

-

The following components are all you need to assemble a
complete walkie- talkie as illustrated:
Factory wired and tested transmitter -receiver chassis complete
$14.98
with all 'tubes ......
Very active quartz transmitting crystal ground to .01% of
$ 3.98
your desred frequency and hermetically sealed
Western Electric communication type telephone handset with
$ 6.98
push -to -Salk switch and standard cord _
Coiled soling cord if desired
S 1.00
Handset input trarsformer
_...._._..........S .96
$ .98
Handset output transformer
Strong 6 gauge aluminum case (8 "x5 "x3 ") with all holes
compartment,
battery
switch,
telephone
punched, battery
handset cradle plus all hardware and fittings including 24"
antenna end loading coin
Case finished in gray hammertone if desired
Adjustable shoulder strap (not shown) if desired

S
S

.75
.50

SPRINGFIELD ENTERPRISES

MAIL TO:

Manufacturing division

All orders immediately acknowledged.

Box 54 -E Springfield Gardens 13. N. Y.

September, 1957

$ 4.98
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N.A. music is heard, with anmts in Spanish.
This is hard to pull through QRM. (152)
Hong Kong-R. Hong Kong, 3940 kc., carries

CUT

CHASSIS
HOLES
FAST!
ROUND

SQUARE

KEY

Smooth, accurate openings made in 11/2 minufeS
or less with Greenlee Radio Chassis Punch

Quickly make smooth, accurate holes in metal, bakelite, or
hard rubber with a GREENLEE
Chassis Punch. Easy to operate
simply turn with an ordinary wrench. Round, square,
key, and "D" types
wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal strips, transformers, anel lights, etc. Assure perfect fit of parts and
professional finish to every
job. Write for descriptive literature. Greenlee Tool'Co., 2389
Columbia Ave., Rockford, Ill.

!s-I+Swe1'pg;+7c nrr:=1U1ND,(;!147411

an English lesson on Mondays, Tuesdays,
Thursdays, and Fridays at 0530 -0545 with
notes in English, Kuoyu, and Cantonese. This
2500 -watt station is listed as ZBW. (ST)
Iceland -TFJ, Reykjavik, 12,175 kc., was
noted for five minutes with news in Icelandic
at 1120. It is very difficult to hear on the west
coast. (246) (Editor's Note: This is difficult
to hear on the east coast, too, Don!)
Indonesia -The Voice of Indonesia, YDF6,
Djakarta, 9710 kc., has an Eng. session at
0600 -0700 daily, dual to YDB2, 4910 kc. It is
beamed to New Zealand and the Pacific Islands. (104, 226)
Radio Australia reports that Radio Republik
is operating over YDG on 4880 kc. from 0630.
(MA, 61)

Iran -Radio Teheran operates as follows on
and 9680 kc.: Arabic at 14001415 daily; Russian at 1415 -1430 daily; Turkish at 1430-1445 daily; German at 1445 -1500
on Sundays, Tuesdays, and Thursdays;
French at 1445 -1500 on Saturdays, Mondays,
15,100 (best)

...

...

.

GHEENLEE

SHORT-WAVE ABBREVIATIONS

A- Approximate frequency

anmt-Announcement
BBC -British Broadcasting Corporation
BBCFES-BBC Far East Station
Eng.-English

ID-Identity, identification
IS- Interval signal
kc.- Kilocycles
kw.-Kilowatts

Can you think faster

than this Machine?

L.A. -Latin America
N.A. -North America
pgm- Program

QRM-Interference
QSL- Verification
R. -Radio
s/off-Sign -off

/on- Sign -on
V- Frequency
s

varies
xmsn-Transmission from station
xmtr-Transmitter used by station

GENIAC set up to do
problem in check valve research
careful before you answer. GENIAC the first
brain construction kit Is equipped to play tic -tac-toe, cipherelectrical
and encipher codes,
convert from binary to decimal, reason (In syllogisms)
as
add, subtract, multiply and divide. Specific problems inas a well
of fields -actuarial, policy claim settlement, physics, etc. -can variety
be stet
up and solved with the components. Connections are solderless
and
are completely explained with templates in the manual. This covers
33 circuits and shows how new ones can be designed.
You will find building and using GENIACS a wonderful experience;
one kit user wrote us: "this kit has opened up a new world of thinking to me." You actually see how computing, problem solving, and
game play (Tic -tac -toe, nim, etc.) can be analyzed with Boolean
Algebra and the algebraic solutions transformed directly into circuit
diagrams. You create from over 400 specially designed and manu.
factured components a machine that solves problems faster than you
can express them,
Be

-MAIL

THIS COUPON

SCIENCE KITS, Dept. PE-97C, Oliver Garfield Company
126 Lexington Avenue, New York 16, N. Y.
Please send me:
1 GENIAC Electric Brain Construction Kit and Manual.

$19.93 (East of Mississippi)
$20.95 (Elsewhere in United Stated)
$21.95 (Outside the United States)
Returnable in seven days for full refund if not satisfied.
I enclose $
in full payment.
My name and address are attached.

I30

and Wednesdays; English at 1500 -1530 daily.
News comes first, followed by recorded music.
The beam is omni- directional. Address is:
External Service, Radio Teheran, Teheran,
Iran. (RK)
Italy -Rome has moved from 9575 kc. to
15,400 kc. for the 1730 -1955 xmsn to N.A. (100)
Jamaica -In answer to several requests,
Radio Jamaica, 4950 kc., does verify but at
last report was temporarily out of QSL cards.
Wait a couple of months and if there is still
no reply, send a new report.
Kenya-ZHW6, Kisumu, 4943 kc., has a BBC
news relay at 0100. The signal is not usually
strong and QRM can be anticipated from aero
stations. (MA)
Malaya -BBCFES, Singapore, is noted on
15,310 kc. at 1000 -1150 with programs relayed
from the BBC. The schedule for this Far East
xmsn is 0900 -1150V and runs in dual with 17,890 and 21,720 kc. (39, 61)
A new channel in use by BBCFES is 21,655
kc., scheduled at 0800 -1145. (100)
Mauritius V3USE, Forest Side, reported
previously on 15,027V kc., is currently operating nearer to 15,060 kc. with programs scheduled at 2200 -2315 and 0300 -0515 weekdays.

-

Always say you saw it
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2100 -2120 on LLN, 17,826 kc., LLM, 15,175
kc., and LKQ, 11,735 kc. (11, 26)
Poland -Radio Warsaw is scheduled to N.A.
at 0600 -0630, 0715 -0745, 0745 -0815, 2000 -2030,
2130 -2200, and 0030 -0100 on 15,120 and 11,740
kc. The "Mailbag" is heard Mondays at 0730.

at

English is noted just prior to 2315 s /off. (16)
Mexico -XEXE, Radiodifusora Mexico, Leon,
is noted on 11,900 kc. at 1200 -1300 with all Spanish anmts, commercials, and Mexican
and L.A. music. World news in Spanish at
1300 -1308 is followed by Ravel's Bolero and
s /off at 1310. At times this station has ball
games, relayed from XEQ on 940 kc. (61)
XELZZ, Mexico City, is heard all day on
11,870 kc. except for some periods of QRM
from a jamming xmtr. This station is anxious
for reports from outlying areas of Mexico. (54)
Netherlands- Hilversum has moved from
15,445 kc. to 15,220 kc. for the 1530 -2115 xmsn.
The higher channel is still used at 2130 to
North America. (100)
New Zealand -A report from Radio New
Zealand telling of a new antenna system also
mentions that the station has intermittent
operation to the West Indies area, accomplished by reversing the Australian antenna
and adjusting frequency. Some Malayan service is also provided by using the Australian
antenna straight through and adjusting frequency. In addition, intermittent broadcasting to the N.Z. Antarctic Expedition is accomplished by using a 7500 -watt xmtr into a
tilted V antenna on a bearing of 183°. (11)
Norway-Radio Norway, LLN, Oslo, 17,826
kc., is heard at 1750 -1830 with news in language and music. Radio Japan causes QRM
on this xmsn. An English -Norwegian pgm of
music is noted at 1830 -1900 daily except Sundays. (226)
"Norway This Week" is presented Sundays

r

Get This Valuable Book

(82, 211)

Portuguese Guinea-This country is planning three new stations, one of which will be
a 50 -kw. outlet for short -wave -the frequency
is not known as yet. The remaining two xmtrs
will be 25 -kw. power units for medium -wave
service. (MA)
Portuguese India (Goa) -This country is
noted on 9610 kc. with poor signals during the
newscast at 0240 -0245 and at 1010. You'll really
have to dig it out from beneath the heavy
QRM. Verification is by letter. (ST)
Reunion -St. Denis, 7170 kc., is rarely heard
but has been noted in Virginia at 2315 in
French. This transmitter is listed as having
only 100 watts output. (26)
Roumania -R. Bucharest is scheduled to
N.A. as follows: English at 2200 -2230 and 23300000 on 11,937 and 9570 kc; Roumanian at
1815 -1856 on 15,250 kc. and 2230 -2300 on 11,937
and 9570 kc; Yiddish at 2100 -2130 on 9570 kc.
A concert is aired daily at 1100 -1200 and an
English "Letterbox" program is broadcast
Fridays at 2200, both on 11,937 and 9570 kc.
The address is: North American Service, Radio Bucharest, Bucharest. (RK, BR)
Sierra Leone-The Sierra Leone B/C Service sent the following information. Their xmtr
is a Redifon G41 with 5000 watts power and

ilk

lust
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For Examining COYNE'S New Set

on

7

TRIAL!
DAY FREE T
-...
-

Yes, you get this big, brand new book, "150
Radio -Television Picture Patterns and Diagrams
Explained," absolutely FREE! Just off the press.
Cives complete 11 x 22" Schematic Diagrams
on leading models Radio and TV Sets. Easy -toread, large 81/2 x 11" pages, with full instructions on how
to use the diagrams. A "must" in every repair kit. You
get this book as a FREE Gift for asking to see Coyne's new
7 -book

set, "Applied Practical Radio- Television!"

AT LAST! MONEY-MAKING "KNOW -HOW" ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne's great 7- volume set gives you all the answers to
servicing problems-quickly! For basic "know -how" that's
easy to understand, you'll find everything you-want in Volumes 1 to 5 on, over 5000 practical facts and data. Every
step is completely explained from fundamentals to installing, servicing and trouble -shooting all types of radio and TV
sets. So up -to -date it covers COLOR TV, UHF and the latest
information on TRANSISTORS. All this plus Volume
NEW Coyne TECHNICAL DICTIONARY with over 4000 definitions of the latest terms, symbols and abbreviations in
radio -TV, electronics and electricity.
EXTRAI 900 -PAGE TELEVISION CYCLOPEDIA INCLUDED
And then, for speedy on- the -job use, you get volume
he famous Coyne TELEVISION CYCLOPEDIA. It answers
ay's television problems on servicing, alignment, instalt
ton, etc. In easy -to -find ABC order, cross -indexed. Use
this 7- volume TV -RADIO LIBRARY FREE for 7 days; get
the` valuable Servicing Book ABSOLUTELY FREE!

6-

ti

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days
Diafree trial. We'll include book of 150 TV -Radio Patterns andmonth
grams. If you keep the set, pay $2 in 7 days and $2 per
Or
until $24.50 plus postage is paid. (Cash price, only $22.96.)nothyou can return the library at our expense in 7 days and owe Pating. YOU BE THE JUDGE. Either way, the book of TV -Radio
terns Is yours FREE to keep! Offer is limited. Act NOW!

FREE

T-

Educational Book Publishing Division

COYNE
September, 1957

............

ELECTRICAL SCHOOL
500

S

Poulin

St

Dept

era (hicugo

12,

BOOK -FREE TRIAL COUPON!

Educational 9ooti, Publishing Division
COYNE ELECTRICAL SCHOOL., Dept. 97 -PE
500 S. Paulina St., Chicago 12, III.
YES! Send 7- Volume ' Apnlied Practical Radio -Television" for 7 days
FREE TRIAL per your offer. Include TV -Radio Patterns A Diagram
Book FREE.
Name
Age
Address
State
Zone
City
Where Employed.. ..
Check here if you want library sent C.O.D. You pay postman
$22.95 plus C.O.D. postage on delivery. 7 -day money -back guarantee.
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Bill Miles talks frankly about the technician's biggest problem

2 years ago, degreeless Bill Miles had reached

a blind alley in his career. Yet today, with IBM,
he's actually supervising engineers in America's

biggest electronics project. Here's how this technician broke through 'the "education barrier."

"Training and local assignments," recalls Bill Miles,
"were what caught my eye when I saw an IBM
ad in 1955. So I investigated. Now here I am with
an advanced electronics education under my belt

-

and responsibility as a Group Supervisor in
Project SAGE. I work on the world's largest and
most advanced computer. I live in my home town.
And my future in the company is what I make it.
Yet only 2 years ago, I thought I'd gone as far as
a technician ever could!"
Becomes radar technician. Bill's background is
typical of thousands of capable, ambitious technicians who never acquired a formal engineering
degree. His interest in electronics, aroused in
Camden, New Jersey, high school, was nourished
by a 3 -year stint as Aviation Radar Technician in
the Navy's "Black Cat" air -sea rescue squadron.
Discharged in 1946, Bill married a girl he'd
known in high school. During the next 9 years, Bill
132

was teacher in a radio -TV institute, TV service
man, TV company technician, and chief supervisory TV technician. All the while he pursued an
engineering education at night. But growing family
responsibilities made it more and more difficult.
Finds doors barred. However, feeling he was
equipped for greater responsibility, Bill, now 30,
investigated several companies but found that,
while they liked his abilities, his lack of degree
barred the door to significant advancement.
Enters IBM school. In May 1955, when he moved
his family to Kingston, New York, and started
at IBM, BiH wasn't quite sure what to expect.
The 8 -month training course valued at many
thousands of dollars per man -had been the big
magnet for him.
"Sixty of us started school at IBM, attending
class 8 hours a day. The course consisted of about
20 subjects, mostly dealing with computer circu s
and units, and maintenance techniques,
he
teaching was adult, superb. During training we
received a living expense allowance, over ,sand
above salary. We kept our own grades, and dvery
6 weeks when we reviewed them with the instructors, they asked us for ways to improve the course.

(Advert isement)

-
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expected a casual 'hello' when I met the Division
Manager of Education, but he talked to me for an
hour about myself and my interests. IBM has real
concern for you as an individual, both before and
I

r'
after they

lirire

you."

Joins home -town computer site. Bill had joined
IBM as a Field Systems Engineer. After graduation,
Bill was assigned to a computer site near his home

`

"No, I certainly don't consider myself a 'professional' engineer, qualified to design machines, for
instance. But the point is, I'm doing work ordiwork usually denied
narily done by engineers
to men without a degree."
IBM upgrades

...

technicians.

Could he do this
elsewhere? "Of
all the companies
I know, IBM appears to be one
of the few up-

in Mt. Holly,

New Jersey,
with IBM pay-

sa

ing his moving

expenses. For
the first two

grading the

technician to the
level of engineering responsibility. Fortunately
er, an imporforme, IBM had
Mites nods down problem with
tant link in
Site Manager R. Schimmel
the imagination
America's air dedegrees and encourage them to
without
men
to
get
fense. Ulti- rise in responsibility and income to the level of
mately, such
Bill gets electronic computer education
not what their formal
talents
at IBM Kingston
computers will their native
dictates."
education
ring America's entire air defense perimeter.
Since Bill Miles joined IBM, opportunities in the
is
computer
"The
computer.
World's largest
Project SAGE program, destined for long-range
probably the largest one in the world, with over a national importance, have grown more promising
million components. Flattened out, it would prob- than ever. If IBM considers your experience equivalent to an E.E.,
ably fill a ball field. The computer analyzes radar
M.E. or Physics
data on every object in the sky. Then it checks
degree, you'll reeach object against available traffic information
ceive 8 months'
and identifies it as either friendly or hostile. It can
training, as a
make suggestions, but it can't send a Nike missile
Computer Sysagainst what it thinks is a 'baddie.' Only airmen
tems Engineer. If
can make that decision."
Supervises fifyou have 2 years'
teen. Recently
technical schoolpromoted to
ing or the equivGroup Supervialent experience,
sor, Bill now
you'll receive 6
directs an entire
months' train shift of 15 men,
ing, as a Com"Student" Bill Mlles
reporting to a
diagrams computer circuit
puter Units Field
Group Manager.
full engineerto
assume
opportunity
His job: to main- Engineer, with
of your
area
in
Assignment
responsibility.
tain the comput- ing
of advancement in entire
channel
Every
choice.
er in combat
IBM is leader in a field that's
readiness. "I company openin-and
All the customary benefits
growth.
skyrocketing
have to be faMr. N. H. Heyer, Room
to
WRITE
miliar with the and more.
New York.
Kingston,
IBM,
12609,
entire system. I No.
Miles does diagnostic programming
rely on two types
on the Operating Console of the
SAGE Computer
of specialists to
MILITARY
PRODUCTS
help me: computer units men who are specialists in
certain areas; systems engineers for the over -all
computer."
ELECTRIC TYPEWRITERS
DATA PROCESSING
But the question remains: Is Bill really an MILITARY PRODUCTS SPECIAL ENGINEERING PRODUCTS
TIME EQUIPMENT
SUPPLIES
engineer?

months he helped install the
SAGE comput-

...

IBM
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NOW

The Short Cut to Learning
You've Been Waiting for

with

Learn "By Ear"

the DORMIPHONE
The

Scientific Discovery
That Works for YOU...

Awake and Asleep
Now, at last, science gives you an easy shortcut to learning.
With this amazing new tool, you "start" to learn while awake
-then the university -tested Dormiphone takes
continues
the learning process for you while you go off to over,
sleep.
Do you want to learn a language- Memorize a speech
an
array of important facts, figures, formulas- Correct your speech
-Break bad habits? The Dormiphone SAVES YOU TIME
EFFORT.
The Dormiphone is so simple to use children benefit
helpful
and practical it is used by educators, psychologists, people
of
all ages, occupations all over the world.

-or

-so

-

Break Down Barriers to Learning

Find out HOW the Dormiphone
FOR YOU-how it can
help you learn anything in lesa works
without intensive selfapplication. Write for FREE Book,time,
"A
New
Dimension in Learning," or call for FREE DEMONSTRATION-Get
the Scientific

Evidence Today.

their antenna a delta matched 1/2 -wave. The
frequency used is 3316 kc.; they also are licensed to operate on 9630 kc. Current schedule is 0215 -0240, 1600 -1700, and at times 13301500. Most programs are BBC relays. (25)
Sudan -The Sudan B/C Service, Omdurman, is noted daily at 1100 -1130 on 5005 kc.
with an English session. Signals are usually
poor. A report was promptly acknowledged by
letter. (ST)
Sweden -Radio Sweden operates to N.A. at
0400 -0430 on 17,840 kc. and at 2030 -2100 on
11,810 kc. The latter program varies from DX
news to lessons in Swedish, with a "Smorgasbord" program noted on Wednesdays. (AA,

DD, CF, RK, 39)
Switzerland -The Swiss SW Service is anxious to receive reports from midwestern USA
for HER4, 9535 kc. The director of the station is especially interested in knowing of any

interference being caused to or from Radio
Sweden. Reports should go to: Swiss B/C
Corp., Neuengasse 23, Berne. (DD)
Tanganyika-Dar -es- Salaam is reported as
being on 4770A and 4582A at 2100 -2300 with

MOD ERNOPNON E. INC.

Circle 7-0830
292-097 Radio City, New York 20, N. Y.
Gentlemen: Píese Send me your FREE Booklet. I am interested
in learning more about the amazing DORMIPHONE and what it
can do for me. No obligation -no salesman will call.
If under 18, check here for Special Booklet A.

SHORT -WAVE CONTRIBUTORS
A. I. Albrektsson (A.4), Lodi, N. J.

Maurice Ashby
Don Davenport
Creed Freeman,
Robert Kapsch
William Kelley

NAME

ZONE.... STATE

CITY

`

My main

interest In the Dormiphone Is for:

Learning a Language
Memorization
Habit Correction

2

O

Speech Improvement

WAY PORTABLE RADIO SET

UP TO 10 MILES AS SHOWN
with
WonksbuiR 80 and 40 meter (Novice) amateurs radioibands-also
Aircraft and overseas broadcast (3 to 8 mc), PORTABLE SELF CONTAINED POWERED WITH STANDARD PORTABLE RADIO
BATTERIES. NO AC PLUG -INS NEEDED! Take it with you every here you go-on trips, vacations,
-Keep In contact with
home. friends. Has 5 watt crystal camping
controlled transmitter
Live Regenerative Receiver. Send -Receive-Sensi.
switch.
Wt., only 3 lbe. Size, only 6 "x4"x4 ". TESTED

-PROVEN- SIMPLIFIED-PRACTICAL -Full In-

0.1

SENDONLY $3.00
5oCODppétage
n arrival or send $14.95 for postpaid
delfvery.
Complete kit includes all parts,
tube, coils, plan.
told cabinet, easy instructions. (Set
of batteries
$2.95; crystal 51.25.) COMPLETELY WIRED
AND TESTED POSTPAID $19.95. A regular
$49.95 value -Order now before
price goes up.

-

GUARANTEED
AVAILABLE ONLY FROM:
WESTERN RADIO
DEPT. BNE-9
KEARNEY, NEBR.

WANT A BETTER JOB: BECOME AN

ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONICS ENGINEERING
Class enrollment limited to allow for individual
Instructions.
Chartered by state of California. Nonprofit.nonsectarian,
co-

educational- establisliod 20 years.

APPROVED FOR VETS-ENROLL NOWT
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

S. WESTERN AVE.

Dept. M.

LOS ANGELES, CALIF.

INVENTORS
Send for
PATENT INFORMATION REGISTERED PATENT
ATTORNEY
Book and
ASSOCIATE EXAMINER
INVENTOR'S RECORD
U.S. PAT. OFF. 1922-1929
without obligation
Patent Attorney & Advisor
GUSTAVE MILLER
U. 5. NAVY DEPT. 1930-1947
97 -PE WARNER BUILDIN.t
WASHINGTON 4, D. C.
PATENT LAWYER
134

C.

Richard Simonelli (RS), Brooklyn, N. Y.
John Thresher (IT), West Nyack, N. Y.
Steve Tobe (ST), Niagara -On- The -Lake, Ont.
Chuck Maxant (11), Baldwin, N. Y.
Noel Elliot (16), Meadowvale, Ont.
Francis Welch, Jr. (25), Worcester, Mass.
Floyd Backus (26), Richmond, Va.
Gerry Dexter (27), Waterloo, Iowa
Ross Brownell (39), Vancouver, B. C.
Jim Cumbie (54), Dallas, Texas
John Beaver (61), Pueblo, Colo.
Edes Matsukado (81), Honolulu, T.H.
John Mann (82), St. Laurent, P.Q.
Roger Legge (100), McLean, Va.
Ed Kowalski (104), Philadelphia, Pa.
Roy Bugden (152), Fort Lauderdale, Fla.
Jacob Schanker (211), Brooklyn, N.Y.
William Bing (226), New Orleans, La.
Bill Roemer (240), Bowling Green, Ky.
Orval Oppertshauser (242), London, Ont.
Don Kenney (246), Pacific Palisades, Calif.

Inducement
o Sleep
School or College Work

SENDS- RECEIVES

1516

(MA), Wichita, Kans.

(DD), Monroe, Wis.
Jr. (CF), Fayetteville, N.
(RK), Roselle Park, N. J.
(WK), Kennett, Mo.
Bob Rattell (BR), Baltimore, Md.

ADDRESS

native music and anmts, followed by English
anmts. Further details are requested by Your
Editor. (JT, 242)
Tangier-The new address for WTAN is:
The Voice of Tangier, WTAN, P. O. Box 2219,
Tangier, Morocco, North Africa. (27)
Thailand -HSK9, Bangkok, 11,670 kc., has
an Eng. session with news and talks at 06000620 and music to 0630. After 0630, they go
into Malayan. This is heard daily except Sundays with little or no QRM. (81, 226)
Turkey -Radio Ankara is heard well in its
xmsn to Western Europe over TAU, 15,160 kc.,
at 1600 -1645 with Eng. news, talks, and music.
TAT, 9515 kc., is noted at 1915 -2000 with another English newscast and music. (RK, RS)
Yugoslavia -Radio Belgrade now has Eng.
at 0730 -0800 and 1330 -1400 on 6150, 7200, and
9505 kc. The latter outlet may be QRM'ed by
Voice of America- Tangier on the same fre-

_11-

quency. (25)

Always say you saw it
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SPORTS CAR ENTHUSIASTS!
Check these features in the new

IN ONLY
2 YEARS
have an

SPORTS CARS
ILLUSTRATED
DIRECTORY
4957 SPQ.:RTs

he'll

ASSOCIATE

of

SCIENCE

DEGREE in...

CARst=22:1

DIRECTORY

The increasingly acute shortage of
engineering talent assures unlimited
opportunities in electronic and aviation
fields. A 2 -year intensive course at
Embry -Riddle -an approved technical

institute -leads to

ON SALE SOON

I

11

V

PLUS: A complete SERVICE DIRECTORY...
which lists dealers and garages that specialize in
sports car repairs and spare parts.
If you're a sports car owner -or plan to be one

soon...

Don't Miss

Embry -Riddle's constant supervision,
concentration on essentials, and
minimum required instruction of
25 hours per week assures you the
education your future. requires.
You'll enjoy Miami's perfect
year -round climate for study
and training.

Take your big step now. Think
BIG-think Aviation! Mail coupon for pictorial brochure and
complete outline of curricula.

TRAINING
AUTHORIZED

r
I
I

Riddle

Embr

AERONAUT4CAL

I

N S

T

I

T

U

.. 1
G "g LRS

.

T

MAIL THIS COUPON TODAY
DEAN OF ADMISSIONS, Dept. 47
Embry -Riddle Aeronautical Institute
Miami 30, Florida

Without obligation, please send
paid full particulars.

FREE

and post-

ELECTRONICS ENGINEERING DESIGN
AERONAUTICAL ENGINEERING DESIGN

1

I

I
THE SPORTS CARS
I
RECTORY
D
ILLUSTRATED
ON SALE SOON AT ALL NEWSSTANDS-only $1.00

FLIGHT

A.B. P. TECHNICIAN

Age

Name
Address

State

City
I

MEE

Non -Veteran

Veteran

am o (check one)

III
September, 1957

Degree and

such as servo and instrumentation
engineer, electro- mechanical engineer,
electronic design engineer, and
materials and process engineer.

Complete road tests of the ten most
popular sports cars -Corvette, Thunderbird, AC Ace, Austin -Healey tooSix, Jaguar XK- 14oMC, MG -A, Mercedes-Benz tgoSL, Morgan TR-3, Porsche
s 600, Triumph TR-3
Road tests of the four American "Gran
Tourismo" cars: Chrysler goo-C, Dodge
D -5oo, Plymouth Fury and Studebaker
Golden Hawk!
BUYER'S GUIDE for all available
sports cars -listing names of distributors, prices, specifications
BUYER'S GUIDE for limited production cars -names of factories where cars
are ordered, factory prices and specifications
BUYER'S GUIDE for plastic sports
car bodies -fiberglas bodies to fit standard American frames. Dimensions,
prices, where obtainable.

a

specialization in rewarding careers

1111

111

111

MI

I. Ma
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Among the Novice Hams
TEENAGER

DESIGNS

A NEW
COMPUTER!
Using his Genlac Elect! i, Brain Construction Kit young
John S.,
16 years old, of Pittslnugh, Pennsylvania
and built
machine that composes music, a circuit that designed
Is now included with
every kit.
An exception? Not at allRonald W. of Denver, Colorado used his Genlac to
machines
givingg geometric area formulas, position of thedesign
planets in the
in an atomic
weights on Mars
find
new
uses
each
week
in addition to those in the experimental manual.
Peter H. of River Edge, N. J., created an averaging
machine.
Thousands of other people have used Genlac,
Electrical Brain
Construction Kit, to explore the fascinating the
world of computing machinery. Schools, colleges, industrial new
training programs,
engineering scientists
and
who have to keep abreast
of new developments find in executives
Geniac the answer to their search
for
information and material to advance
knowledge of computers.
Every Geniac Kit contains 7 books their
manuals including a Beginner's Manual and Study Guide and
knowledge of electrical circuitry mayto help the teenager whose
be limited. From these you
can go step by step into more advanced
circuit designs and finally
through the theory needed to design your
own machines.
Genie. are fun too. Exciting puzzle-solving
circuits -the Uranium Shipment and the Space -Pilots,
code. making machines,
game-playing
will give youeand your children hours of amusement.
forty machines can be Se
from your Geniac Kit with more Over
400 pieces and parts, built
than
a
books and manuals.
GENIAC KIT with
7 manuals and texts, parts tray,
tool kit and displayspecialdiscs,
rack
$19.95
(AAdd 80e west of Mississippi, $2.00
outside U.S.) Seven day
et urn guarantee.
Send heck, cash or money order to:
OLIVER GARFIELD COMPANY DEPT. PE
126 Lexington Avenue, New York 16, N. -97D
Y.

YOUR

OWN

POCKET

SIZE

RADIO

STATION!
BROADCASTS TO ANY HOME 011 CAR
RADIO WITHOUT WIRES OR HOOKUPS! Wt. only
6 os. Sise (lh§r216o
dike). Built -is teleaeoping antenna. Powerful
Tranaiatoreitive m c phone. Frequency
tter, break-in switch!
sRune for weeks on self- contained
batteries. Durable plastic case. With this Radio Haetlight
you CAN TALK
TO YOUR FRIENDS UP TO ATalkie
OR MORE
AWAY! Talk up to 1 mile or more BLOCK
two automobiles! INSTANT OPERATION:between
Just push button to
tslkl No license needed. Uses inductive
field magnetic
radiation. Useful
d
fun in
million
y
GUARANTEED TO WORK,
1 YEAR SERVICE
SEND
(sash, oh. mo) and pay postmn $9.99 COD12.00.
postage or send $11.98 for prepaid
delivery. COMPLETE
READY
OPERATE with
instructions and hundreds of way. TO
and tricks for broadcasts th rn any radio you desire.
Price may go up soon so
'get your NEW POWERFUL
RADIO WALKIE TALKIE
1

NOW. Available only from:

WESTERN RADIO. Dept. REL -9, KEARNEY, NEBR.

ENGINEERING DEGREES

(Continued from page 95)
age supplies -especially when mercury -vapor type rectifiers, which are easily damaged by excess peak currents, are employed.
Resistor R1 puts a minimum load on the
power supply at all times and bleeds off
(discharges) the filter capacitors within a
few seconds after the supply is shut off.
Otherwise, they would stay dangerously
charged for hours afterwards. A tapped
bleeder resistor may also be used to deliver
an output voltage of less than the maximum output voltage of the power supply.
This discussion does not cover everything
there is to know about power supplies, but
studying it carefully should make the questions about power supplies in the License
Manual much easier to understand and to
answer.
News and Views
(15), agitates a 40 -meter
dipole antenna with a WRL Globe Scout 65B
transmitter and receives with a Hallicrafters
S -85 receiver. Doing both, not continuously,
for four and a half months has netted him
40 states, Canada, Puerto Rico, Newfoundland,
England, New Zealand, and the Panama
Canal Zone, mostly on 15 meters. Pete wishes
more hams would QSL 100% as he does, and
Pete, KNSJCC,

offers to schedule anyone needing a Texas
card or contact... . Who said a 20 -meter
"folded dipole" antenna wouldn't work on
15 meters? Frank, KNOJPJ, has worked 10
states and Puerto Rico in a week on the air
using one on "15." His transmitter is a Johnson Viking Adventurer, and his receiver is an
S -85 with a Q- Multiplier added to
.
Mike, KN6VCI, (15), sticks to 40 meters exclusively. And why not? He has 32 states and
two continents confirmed on that band. A
WRL Globe Chief transmitter and a Heath
AR -3 receiver work in push -pull-to push out
his signals and to pull in the other fellow's.
Contact Mike if you want a California QSLon 40, of course.
Since moving to Maine, Alan, K1AKO, exKN2QLS, is not cramped for antenna room.
He has an 80 -meter dipole, a 40 -meter dipole,

it...

E.E. Option Electronics
Under and Postgraduate
Earned Through HOME STUDY
or Residence Work
5719 -W Santa Monica Blvd.
HOLLYWOOD 38, CALIFORNIA
1

GET
INTO

ELECTRONICS

Crain for best technical positions in a top -Right school.
Specialmissiles, computers, radar, communications, industrial

ize in

degree

electronics, color TV, automation. Excellent
in theory,
laboratory, mathematics. Major firms selectprogram
our graduates a,
tech reps field engineers specialists.
Associate
ssoc ate
granlod.
months' program- High school ors isequivalent
required. Catalog.
i

oIi

VALPARAISO TECHNICAL INSTITUTE
DEPT.
PE

VALPARAISO, INDIANA

Lloyd, KN6RLQ, at
36

Always say you saw it

his station in Oakland,
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BECOME

WITH THE

H

GATEWAY

To

* HOW TO BECOME A RADIO AMATEUR
* THE RADIO AMATEUR'S LICENSE MANUAL
* LEARNING THE RADIOTELEGRAPH CODE
* OPERATING AN AMATEUR RADIO STATION
Starting out in amateur radio you will find these publications a necessary part of your reading and studying for the coveted amateur radio operator's ticket. Written in clear, concise
language, they help point the way for the beginner. Tried and proven by thousands upon
thousands of amateur:, these ARRL publications are truly the "Gateway to Amateur Radio."

$1.50

Only

Postpaic

For All Four

Name

Booklets

Street

RADIO RELAY LEAGUE, Inc.
West Hartford 7, Connecticut

AMERICAN

State

City
Cash

Money Order

Check

NOW YOU CAN SECURE A

HIGH SALARIED

TOP PRESTIGE

CAREER IN ELECTRONICS
IN ONLY ONE YEAR!

1
1

II

I

I

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

engineering technicians.

LARGE CORPORATIONS f?om coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually h gh starting salaries.
BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter esting work as technical salesmen, research and development of guided
missiles, electronic businyss 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
to start,
superior training is why Bailey Graduates are being paid more
and are advancing more rapidly than many men who have spent four

years in training.

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 5. Grand
St. Louis 4, Mo.

soItiulfi iitt-=-111111 =
September, 1951

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.

MAIL TODAY

I

Please mail immediately this free booklet without obligation

I
I

Name

I

Address
City

State

mgA
13'

a 68' "long wire," a 300' "long wire," and a
2- element, 15 -meter beam. Now, he is building a "rotary" V beam, consisting of four
132' wires supported on a central pole and

Progressive "Edu -Kit"
10 Circuit TRANSISTOR
WORKSHOP KIT
Complefe- contains all parts,
tools, and instructions.

$2395ID
The most unique educational Transistor Kit ever developed. You build
ten different exciting projects, Including Receiver Circuits, Burglar
Alarm, Light Detector, Moisture Detector, Wireless Mike, Rain Alarm,
Electronic Metronome and Code

Transmitter.
It has been estimated that during the next five years, transistors will replace 94% of
tubes now
use. It is essential to
learn transistor circuitry today. The in
best way to learn is by
actually building circuits using transistors.
The practical experience gained by working with them will make
it easier to
learn the theory of transistor operation,
The 10- Circuit Transistor Workshop Kit is complete In every

respect. It contains transistors, condensers, resistors, switch,
speaker, transformer, coils, hardware and the amazing new Sun
Battery, Tools and complete
instructions are included.
By using mass production
and eliminating the middleman, we can provide you methods
a basic course in transistors
worth many -times the completewith
price of $23.95. The kit carries
our full Unconditional Money -Back
Guarantee.
Progressive "Ddu -Kits"
has been manufacturing edlcational radio Kits for many Inc.
years, and is universally recognized
as the foremost manufacturer in the field. Our educational
kits
are used by many outstanding Schools and Institutions throughout the world.

--

El

Name
Address

PROGRESSIVE "EDU- KITS" INC.
497 Union Ave., Dept. 202D, Brooklyn 11. N. Y.

TEST CONDENSERS s

And Selenium Rectifiers UNDER WORKING

itir

CONDITIONS

Quickly, Accurately Checks:
Selenium

Paper, Mica, Ceramie Capacitors

Rectifiers
Flashbulbs
AC /DC Voltages
NOT A KIT

Electrolytles
Continuity

$995 p°stpaid, n't.
FREE
for Limited Time!

Complete, eady to operate.
30 -DAY MONEY BACK GUARANTEE!
PACITEST

with thousands already in use, is an improved, eompxt tester. It does a giant job to
avoid call -backs and sed,
you time and money. Testa Selenium
Rectifiers! Checks condensers at 150 V., the approx. working
voltage in radio and TV sets. Meters won't give this type of check
since applied voltage is 20 V. or less. Accurately, quickly shows
open, shorted or intermittent capacitors and leaky eiectrolytics.
Compact: 4"x4 "x2 ", Lightweight, for bench or tool kit.
Order direct from mfr.

CAPACITEST 2

$aved

Send

PP & COD fees.0 Send

$9.95

Si

we'll pay postage.

145 W. 40

St,

You can be the next uranium

lionaire!

New York 18, N.

mil-

Government guarantees
huge bonus! PRI Instruments from $29.95.
See your local dealer today! FREE CATALOG!

Write PRI, 4223PT

Los Angeles 16,

W.

Jefferson

California

DEALERS WANTED
R.S. Degree. Aero., Chem., Civil,
Elec., Mech. & Electronic Eng.
(inc. Radio, TV). 36 mo. B.S. degree ln Math., Chem., Physics.
Prep courses. Demand for grads.
Spacious campus. 20 bidgs.; dorme,
auditorium, gym. Low rate. Earn
board. G.I. approved. Enter Sept.,
Dec., March, June. Catalog.

2397 E. Washington Boulevard
Fort Wayne 2, Indiana
Keeping pace with progress
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New Code Course
Elektra Records' new CC -1 recorded
code course is beautifully recorded on a 12"
"microgroove" disc at 33% rpm under the
supervision of K2VEH. Its twelve 3- minute
lessons should help anyone who wants to
bring his code speed up to the 5 -wpm
Novice license requirement quickly. The
CC -1 course is available for $3.50, postpaid,
from Elektra Records, 361 Bleecher St.,
New York 14, N. Y. A helpful and entertaining instruction book is included with
the course.

GUARANTEE---

UNCONDITIONAL MONEY-BACK

Transistor Workshop Kit postpaid.
Enclosed full payment of
$23.95.
Transistor Workshop Kit C.O.D. I will pay $23.95 plus postage.

Can

running away from it at a 60° angle from
each other (for best results on 15 meters) .
Feeding his transmitter into any pair of adjacent wires will concentrate the radiated
signal in a beam centered on the bisector of
the angle between the wires. Using his present antennas, a Heath AT-1 transmitter and

a Hallicrafters S -40B receiver, K1AKO has
worked 32 states without making any special
effort to add new ones.... Phil. KN2ZAU,
has spent his eight weeks on the air on 40
and 15 meters, Besides working 30 states
(25 confirmed), Canada, England, and Puerto
Rico, Phil has acquired a 15 -wpm code -proficiency certificate and a Rag Chewers Club
certificate from ARRL, and has passed his
General Class examination. Equipment at
KN2ZAU is a Johnson Adventurer transmitter, a Hallicrafters SX -99 receiver, and a
40 -meter doublet antenna.
Orville. KOIIK, has had his "General" for
two weeks after waiting eight anxious weeks
for it to come. In the three months he was a
Novice, he worked 27 states-with Washington and California being his best DX-all on
80 meters. An AR -3 with a Q- Multiplier does
the receiving and a Globe Chief does the
transmitting at KOIIK. In the dream stage
is a pair of 50' poles to raise his doublet antenna above its present 20' of height and a

National NC-98 receiver.... Gil, VE2YF, and
Mary, VE2YZ, operate on 40 -meter c.w. and
find that about every other U.S. station they
work tells them that they are the first VE2
for the U.S. station. They will make skeds
with anyone needing a VE2 contact, and encourage anyone in getting over the "hump"
on the way to a ticket. In addition, Mary
would like to hear from other nurses interested in radio.... Art, VE3CGD, (17), uses
an AT -1 transmitter on 40 and 15 meters and
offers to sked anyone who would like to have
a VE3 contact.
Ray, KN4JUE, uses a home -built 6146 transmitter running 75 watts input and feeding a
40 -meter dipole about 35' high. He receives
with a converted ARC -5 receiver. In a month
on the air, he has worked 15 states, but is beginning to doubt that there are any "6's" or
"7's" on the air.... While waiting for his
"dream" rig, Serge, VE2AWR, built a little
10- watter for local work. In four short week Always say you saw it

in- POPULAR

ELECTRONICS

53 contacts in
nine states and three Canadian provinces.
VE2AWR operates on 80 meters only and uses
a 125' "zepp" antenna. He QSL's 100'; when
he has an address to which to send his card.

ends, however, he has made

Tex, KN2VAB, whose

farthest DX is Cali-

fornia and whose shortest DX is one block,
has made 209 contacts in seven months on
the air on 40 and 15 meters.
Ken, W5GIV, (16), can't understand why
many Novices think 40 meters is better than
80 meters. Maybe his record of 47 states and
a lot of DX- including two New Zealanders
and an Australian -worked on 80 explains
why he is puzzled. Ken uses a converted
BC -696 transmitter to feed a 400' antenna
which is 30' high. His pet peeve is hams who
call "CQ" 50 times, sign their own call letters
50 times, and then repeat the whole performance half a dozen times.... Joe, KN5JOK,
gets a bit irate after waiting 10 minutes for
a station to stop calling CQ -so that Joe can
call him or hear someone call KN5JOK for
five minutes in reply to one of his own CQ's.
(Add the fellow who replies to your transmission with "R R R," which means "I copied
everything you said -three times, no less,"
then continues, "Sorry, I missed my report
and your name -please repeat your location,"
and you have examples of three of the most
common operating faults in the amateur
bands.) Because of school, getting married,
and similar distractions, it took Joe about
eight years to obtain his ham license; so he
knows how it feels to battle for one. He of-

fers to help anyone requesting it to get a
ticket.
Nathan J. Schulman, K4OYG, (19), helped
several of the readers of this column obtain
their licenses earlier this year when he was
K2LDN in Brooklyn. He again offers help to
those living near his new address of 790
Highland Ave., Eau Gallie, Florida.
Contributors to News and Views: Peter
Roussel!, KN5JCC, 6515 Brampton, Houston 5,
Texas; Frank Gilmore, KNOJPJ, Route 2,
Box 286A, Springfield, Mo.; Mike Kaufman,
KN6VCI, 11615 Canton Place, Studio City,
Calif.; Alan Savery, K1AKO, Box 24, Vance boro, Maine; Phil, KN2ZAU, 25 Shore Road,
Pelham, N. Y.; Orville D. Taylor, KOIIK,
RFD 4, Eldorado Springs, Mo.; Gil, VE2YF,
and Mary, VE2YZ, Groome, 1225 Ouimet St..
Montreal 9, P.Q., Canada; Arthur Childerhose,
VE3CGD, Box 152, Cobden, Ontario, Canada;

Ray Edwards, KN4JUE, 422 Burns Ave., Charlotte, N. C.; Serge Langlois, VE2AWR, R.R. 3,
Rawdon, P. Q., Canada; Ter Birnholz, KN2VAB,
634 High St., Newark 2, N. J.; Ken, W5GIV,
Rt. 1, Box 228, Victoria, Texas; Joe A. Rolf,
KN5JOK, Box 613, Harrison, Ark.
Remember that this is your column; so
how about telling the rest of us about your
experiences and offering some suggestions
A recent suggestion was made to include a
Novice DX section as part of the column.
What do you think? We can always use good
pictures of you and your station. Until next
month. 73,
Herb, W9EGQ

YOUR OW 'AMUR TRAHSW/TTER!
BU/LO
FROM ONE OF THESE 3 FEATURE- PACKED KITS;
NOW THAT YOU VE GCIt
YOUR NOVICE T/CKE ,î
WH/CH TRANSM/TIERARE
YOU GOING T0 BUY?
/ WANT THE 50 WATT
VIKING ADVENTURER'
K /T--THE SAME TYPE
TRANSMITTER USED

THATS A GOOD CHOICE! IT 5 TV/
SUPPRESSED--WORKS ALL BANDS
BO THRU 20 --AND LOADS IWOST

ANY ANTENNA, TOO!

1.t1 SOLD

ON V/KING

GEAR -Búr WHAr
TRANSM.'TTER

SWITCHING /60 THRU 10-AND
OPERATE BY BUILT -IN VFO OR
CRYSTAL CONTROL ! BOTH ARE
EFFECTIVELY TV/ SUPPRESSED
AND HAVE HIGH EFFICIENCY
PI- NETWORK
WHAT'S THE
OUTPUTS!
DIFFERENCE?

BUY?

A70

WAGT

a3

/ WANT EITHER THE .RANGER.
OR 'VAL /ANT' BOTH ARE BAND-

ARE YOU
GOING TO

EARN THE
FIRST K7V/CE

6"

THE RANGER` RATES AT 75
WATTS CW INPUT... 65 PHONE..

THE' AL /ANT. IS RATED AT
WATTS CW AND 558.200
PHONE. BOTH FEATURE TIMED
SEQUENCE KEY/NG. AND THE
'VAL /ANT° HAS SPEECH
CLIPPING, MODULATION
LIMITING, AND
'PUSH TO-TALK.'

275

HERE'S ANOTHER
FEATURE, BOYS.

"RANGER"
K/
$214.50 Net
Wied.. $293.00 Net

BOTH THE 'RANGER"
AND THE 'VALIANT'
MAY BE USED TO
DRIVE ANY OF THE

POPULAR KILOWATT
TUBES -No CHANGES
REQUIRED 70 SW/TCH
FROM TRANSMITTER
70 EXC /TER
OPERATION.

"ADVENTURER"

GET THE
FULL STORY
ON THESE
3 GREAT

1.;i
September, 1957

INPUT
WITH AUXILIARY
SSB EXCITER.

1

r
I

JOHNSON COMPANY

E. F.

3006 Second Ave.,

TRANS MITTERS-

iF P E.P

"VALIANT"
Kit... ..$349.50 Net
Wired....$439.50 Net

Kit...$54.95 Net

S.

W., Waseca, Minnesota

Please send me a copy of your most recent
amateur catalog.
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FANTABULOUS
IMPORTED BRITISH FM TUNER
FOR UNEXCELLED RECEPTION
Dynamic "V" Beam Tuning Indicator
LOW

INTRODUCTORY

You'll enjoy

..

.

THE CHALLENGING NEW
THEME OF THIS YEAR'S

PHOTOGRAPHY
ANNUAL!

PRICE

$41.45
Compare Our Specifications With Other
Tuners Costing Up To Twice Our Price.
Reception to 150 Miles. Factory Wired.

Sensitivity: 0.9 microvolt for 20 db quieting; 1.8 µv for 30 db.
Frequency response
db.
balanced. IF
width 200 Kcps.Stability: onlyp 20 KC. OSable
after 1 minute. a Mollard
high gain, low noise tubes; 10 tuned
circuits. Front end completely
shielded
In
a
solid casting Better
than FCC requirements. Frequency range: 88
108 MC with
0 -100 logging scale. Grounded grid RP amplifierto and
reflex converter completely sealed-eliminates microphonles. Output
control: styrenes and ceramic condensera used throughout level
with
carbon deposited resistors. "V" beam tuning indicator. Illuminated,, unbreakable precision- calibrated dial assembly. Phono Input connection:
is
when phono Is on. r year warranty on
all part defects. Tubes ooff
carry standard 90 days. 110/125Y AC; 5060 cycles; 30 watts, IOs /air wide; 53/4"
high; 81/2" deep. 12 Ibs.

Wood cabinet (Mahog. or Blonde)
If Too

$8.95

are building a Hi -Fi System. SEND US YOUR LIST OF
We will give you a PACKAGE QUOTATION ON

COMPONENTS.
THEM.

merchandise is brand
fresh S. guaranteed. Mail
Phone orders filled on new, factory
Of certified Check or MO of 20%
of items as a deposit. receipt
Balsam C.O.D., F.O.B. factory
N. Y.
Prices S specifications subject
to change without notice.
All
&

AIREX RADIO CORP.
64-P Cortlandf Sf., N.

Y. 7, N. Y.

CO 7-2137

PORT ARTHUR COLLEGE
ELECTRONICS
COMMUNICATIONS
AM FM Television Broadcast Engineering
Marine Radio

Radar

CHECK THESE FEATURES: Tuition $34 per mo.,
room & board $50 per mo. in dorm on campus.
College operates 5 KW broadcast station. Students
get on- the -job training at studios on campus. FCC

license training with all courses. Well equipped
classrooms & lab., am fm transmitters, radar &
marine egmt., television camera chain, experiment
lab test egmt. & other training aids. Our graduates
in demand at good salaries. Free placement
service.
Have trained men from all 48 states. Approved
for
GI. Write for details.

PORT ARTHUR COLLEGE
Established

In

Por+

1909

Arthur

CODE RECORD WITH INSTRUCTION BOOKLET

7, 45 RPM
$1.00
FIDELITAPE RECORDING TAPE 7" 1200 Ft. Reel
1.49
SIGMA 4F RELAY 8000 OHM
3.50
CRYSTALS 27.255 Mc. PETERSEN Z9A
3.95
Good Trade -in Allowance on your Receivers -Transmitters
or
Instruments. Send for our flyer on Transistor Kits & Parts.

SPERA ELECTRONICS SUPPLY

37 -10 33RD ST.

LONG

ISLAND CITY, N. Y.

Our students earn as much as $3,000 in
3 short months preparing income tax returns in spare time. Also operate lucrative
year -round Business Tax Service. Dignified home -office business. Experience unnecessary. We train you; help you start. State approved
home training program. Write today for free prospectus.
UNION INSTITUTE
68 Hoboken 30 -C, N. J.
140

The 1958 edition of the PHOTOGRAPHY ANNUAL
is the brightest and most imaginative ever published.
Its theme, its contributors, its 250 pages of striking
photographs are certain to delight you!

"WHAT IS

A CAMERA ?" is the exciting theme.
In answer to that question, the Editors of
POPULAR PHOTOGRAPHY have compiled "an
illustrated definition of photography "-including a
selection of the most entertaining and original pictures you've ever seen.
The wonderful world of photography will be
yours to enjoy through the lens of:
The
The
The
The
The
The

Exciting Camera
Playful Camera
Workaday Camera
Romantic Camera
Realistic Camera
Intimate Camera
of Harold Feinstein
The Story -Telling Camera
The Portrait Camera
The Nature Camera
The Glamour Camera
of Don Ornitz
The Casual Camera
The Color Camera
The Action Camera
The Imaginative Camera

BEST OF ALL -you'll profit from a special section on the most important camera of all -Your
Camera. A helpful guide to learning from the photo
masterpieces of others!

BUY YOUR COPY OF THE
1958 PHOTOGRAPHY ANNUAL

on sale everywhere
September 19 -only $1.00
Always say you saw it

in- POPULAR

ELECTRONICS

Kit Builder's Korner
(Continued from page 62)
signal is provided by the crystal -controlled
fixed -frequency marker. The crystal socket is mounted on the front panel of the
instrument, permitting other crystals to
be used if special frequencies are needed.
In common with other EICO kits, the
attractive metal panel is protected from
accidental scratches and fingermarks by a
thin plastic film that is removed just prior
to assembly. Other mechanical features
include a copper -plated chassis (insuring
low ground resistance) and tuning dials
protected by Plexiglas windows.
The sweep circuit is fully electronic.
With the increductor unit used in the
sweep oscillator circuit, the oscillator coil
inductance depends on a controllable excitation current in the primary windings,
thus permitting a smooth and easily variable sweep width.
A flat output response is insured by an
especially designed a.g.e. circuit which
automatically adjusts the oscillator for
maximum output on each band. Other
electrical features are return trace blanking and a double -pi line isolation filter.
Comment. There are no unusual difficulties either in assembling or using the
Model 368 sweep generator. All controls
and their operation are described in the
instruction manual, and the general operation of the instrument is discussed carefully. Instructions are included covering
all standard alignment procedures.
The assembly of the tuning dials required a moderate amount of "juggling,"
but wasn't especially difficult. The only
other difficulty encountered concerned
connections to the increductor. Part of

ELECTRONIC SUPPLY CATALOG

404
value -packed
pages

Send

for

it!

SAVE on

everything in
electronics
EASY TERMS

AVAILABLE

WORLD'S LARGEST STOCKS
Here's everything in Electronics
for Experimenters, Builders, Amateurs, Servicemen, Engineers and
Hi-Fi Hobbyists:
Amazing Build -Your -Own KNIGHT -KITS
Hi -Fi Music Systems & Components
Recorders & Phone Equipment
TV Tubes, Antennas, Accessories
Public Address Systems
Amateur Station Equipment
Latest Test Instruments
Industrial Electronic Supplies
Pads, Tubes, Transistors, Tools and Books

-

on everything in Electronics
fast, dependable service
send today for your FREE 1958
SAVE

the color- coding used to identify the

-get

ALLIED

%

Catalog.

Everything in Electrcnics
From One Relicble Source

our 37th year

ALLIED RADIO CORP., Dept. 79 -J7
100 N. Western Ave., Chicago B0, III.

I

Rush FREE 1958 ALLIED 404 -Page Catalog!

Name

I

Address

The completed
September, 1957
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leads had flaked off and we weren't too
sure of connections. However, once this
component was mounted, we found that
the leads almost "fell in place."
In use, the sweep generator is connected to the "input" of the r.f. or i.f.
amplifier to be tested or aligned. A standard oscilloscope is connected to observe
the signal across the amplifier's second
detector. If an individual stage is to be
studied or checked, a separate broadband
detector probe is employed with the
'scope. Finally, a connection is made between the Scope Hor. terminals of the
sweep generator and the Horizontal Input
terminals of the oscilloscope -the internal
linear sweep of the 'scope is not used. With
the 'scope and sweep generator controls
adjusted, the frequency response curve of
the amplifier under test is displayed on
the screen of the cathode -ray tube.
All factors considered, the Model 368
represents a good buy for the experimenter who works with FM tuners, TV
receivers, or similar types of equipment.
And the assembly of the instrument is an
especially good project for the advanced
student.

the most

is

y

photogenic
girl in the world?
ED SULLIVAN, famed CBS showman,

picked her from more than a thousand
photographs submitted by cameramen
throughout the globe!
PETER GOWLAND, renowned glamour photographer, photographed her on
the world's fastest color film -the. new
Super Anscochrome!

AND POPULAR PHOTOGRAPHY

will include an actual color slide (ready
to flash on your wall) of THE MOST

PHOTOGENIC GIRL IN THE

WORLD in its big September issue on

35mm photography.
It's typical of the extra features you'll

enjoy in September POPULAR
PHOTOG RAPHY's Special 35mm issue.

Look for it at your favorite

AAAAAAAAAAAAA

newsstand.

On Sale Now Only 3 :4

Transistor Topics
(Continued from page 92)

ELECTRONIC TECHNICIANS

ARE IN DEMAND
TRAINED MEN ARE NEEDED NOW!

In just 18 months you can complete
Electronic Technicians training to
enter this ever -growing industry.
Day or evening classes. Opportunity for employment in
local industry. Approved fnr Korean Veterans.
Terms beginning September, January, April, July
Wrote for
Catalog 224 TODAY

INDIANAPOLIS ELECTRONIC SCHOOL
E. Washington St.

312

Indianapolis

AMAZING

NEW

3

t%iu

1LJ

Indiana

"LIFETIME" RADIO

"TI.` E' ' DIO S 11' ..`T ED
WORK FOR YOUR LIFETIME! USES NO
TUNES. BATTERIES OR ELECTRICAL
PLUG -INS. Never runs down! SMALLER
THAN A PACK OF CIGARETTES! RECEIVES LOCAL RADIO STATIONS MOST
ANYTIME. ANYWHERE WITHOUT
EXTRA ANTENNA. Uses semi conduc-

TI-N[i n.eo
D

.

/"

tor crystal diode-HI -O Tuner. Beautiful
011.05 gold plastic
Speakerphone.

cabinet.

uiltin

(bill, ck, me/ and pay postman 54.99
SEND ONLY $2.00 COD
on arrival
S6.99 for pot heel ue1 o+trs.
V COMPLETE READY orTO send
LISTEN-NOTHING
FAIR
to so
EVER! 11Ortra long distance Aerial kit included
fret I,r -',11,1 tap to 1000 miles away., Available only from:
1

i.

1

MIDWAY COMPANY,

Ni-Fi

tiAmplifi0r

Dept.

opt -s.

R

.

Nebraska

3TUne. 11i-Fi
±!

And they have the finest features and spec.. Fully lltustrated
by -step 2S -paie manual makes assembly a .nap! WRITE FOR
CATALOG!
.1i,', for new Federal
P9TRONICS
QUALITY
119 Church Street
Dept.
New York 13.

142

.tep -

FREE

Tax.

N. Y.

plies from his firm. And he has a pamphlet
of transistor projects available to anyone
free for the asking. Be sure to drop him a
card requesting a copy.
There are a couple of interesting developments in Germany. Elektromedizinische
GmbH. is offering a battery -operated tran-

sistorized electronic stethoscope to the
medical profession. And Audio-Master of
New York is marketing a German -made
transistorized three -speed portable phonograph which lists at $89.50, plus tax.
Although Britain is probably about two
years behind advanced U. S. firms in the
transistor field, she is rapidly "catching up."
Some eight major British firms are rushing transistor production. The estimated
1956 production of British transistors is
about 500,000 units. Somewhere between
one and ten million units is expected in
1957.

We've heard that General Electric Co.,
Ltd. expects 1957 sales of about 500,000
units, with a fair percentage exported. Several other Anglo- American firms are being
formed, including Sylvania-Thorne and
Semiconductors Limited-the latter being
a joint effort of Philco (American) and
Plessey Co., Ltd. (British).
Product News, The J. W. Miller Company (5917 S. Main St., Los Angeles 3,
Always say you saw it
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LET

RCA

TRAIN YOU FOR A

SEIIIIIJT

LIFETIME CAREER IN

With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

ADVANCED
ELECTRONICS

e

itlfro

Without experience or knowledge, this guaranteed new method
servicing TV sets enables you to DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY -NO MATH -you can locato
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 e TV Trouble Diagnostician. Increase your present earnings. Open your own Profitable
Business or get a high- paying skilled job.
It's all in this book .
Nothing more to Pay-Nothing else to 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 1s: plus step-by -step instructions, including 69 RAPID CHECKS, enabling you to find the
faulty part.
IS IMPORTANT PRELIMINARY CHECKS NEED NO INSTRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks include emergency checks for distorted pictures, defective tubes including
I'IX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
PERFORMED WITHOUT INSTRUMENTS,
LANGUAGE.
MANY CHECKS USE TIE PICTURE TUBE AS A GUIDE.
H. G. Cisin, 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 service
organizatigils or holding highly paid TV positions. His years of
experience are embodied in this remarkable new book.
Guaranteed Money Bank In 5 Days If Not Satisfied!
ABSOLUTELY FREE with each order: lt. G. CisIn's
newest book "TV & RADIO TUBE SUBSTITUTION
Post.
of

TELEVISION

Resident classes, day and evening,
start September 3rd, November
28th, 1957, and February 25th,
May 20th, 1958. Free graduate

..

placement service. Approved for
Veterans. Send for free catalog
now.

RCA INSTITUTES, INC.
A Service of Radio Corporation of America
350 West 4th St., New York 14, N, Y.

TRANSISTORS

ro

V
nlEfN

m

2 for $1.00

lr

V

Save dollars on experimenting by using qual-

ity surplus p.n -p audio translators.

RIIIB

Receive our regular customer bargain flyer by

mallind your get -acquainted order today.
P. O.

DEPT.

THE RESEARCHER

BOX 175

GUIDE." Gives direct replacements of set and
picture tubes. Most valuable servicing aid! ACT
Now -get both books postpaid at cost of Only one!

N. DAYTON STATION
DAYTON 4, OHIO

P

Tv JLE fA.rl

RADIO -TV SERVICING AID
H. G.

OZ4

1A7GT
1B3GT
1C5GT
106
1C7G
1DSGP

TUB

12"

TV SET
with every
receiving
tube order
of $100.00

INDIVIDUALLY BOXED!
GUARANTEED ONE YEAR!
FACTORY BOXED
FACTORY IRREGULARS
NEW JAN SURPLUS
EQUIPMENT TUBES

ALWAYS 1000
TYPES IN STOCK
EXPORT ORDERS
INVITED

MANUFACTURERS
ORDERS INVITED

Remember-You
You Buy Standard.
d.y Quality Never
Shouts
Always Whispers.
Used Tubes, Electrically Perfect Factory Seconds, Brand New Factory
Seconds and New and Used Jan Surplus Tubes.

-It

FREE POSTAGE! On All Orders
Shipped In U.S.A., Territories and
A.P.O.'s. Send 25c for handling on
orders under $5.00. Please send
approx. postage on Canadian and
foreign orders. Excess will to
refunded.

or more.
FREE

16" TV SET
with every receiving tube or.
der of $200.00
or more.

FREES

TWO SET COUPLER
WITH EVERY ORDER OF
MOREL

$8.50

OR

Bonus TV sets are

shipped complete
with cabinet and
picture tube
F.O.B. our ware-

house. With
slight
nts

adjust and min-

imum
labor
they
be
restored n like

1H40
SL60T
1L6
1LÁ4
ILA6
1LB4
1LC6
1LC6

1LD3
1LE3
1LN5
1RSGT
155
174
1U4
1US
1X2

2A3

247
2021
3A4
3A4
3ÁL5
3AÚ6
3BZ6
38C5
3BN6
3CB6

34
3Q5GT
354

3V4

4807
4827

MIN.

CONSULTING ENGINEER.

Amagansett. N. Y.
Enclosed find $1. Rush both books.
Name
Address
City

'-.

FREE

Dept. P -25

State

Zone

s

Below Is A Partial List -Send For
Complete List and Order Form

FREE

.42 5AM8
.42 5AN8
.66 5A95
.40 5478
.25 5J8
.25 5T8
.42 5U4G
.45 5118
.46 SV4G
.45 5V6GT
.54 5X8
.55 5Y3
.46 5Y4G
.58 5Z3
.48 6A7
.46 648
.56 64134
.56 6AC7
.63 6AF4
.46 GAGS
.49 6AG7
.50 6AH4GT
.45
.50
.46
.45
.70
.66
.49

.54
.95
.50
.50
.52
.52
.57
.57
.57
.57
.55
.56
.46
.55
.75
.75

64116

6AK5
6AL5
GAMS
6AN8
63105

6455

.79
.79
.49
.79

.59
.79

.48
.79
.57
.49

.79
.38
.42
.44

.56
.46
.44
.66
.75
.49
.68
.69
.70
.53
.41
.79
.79

.45
.47

6A57G 2.25
6AT6
.38
.79
6AT8
6AU4GT .64
6AU5GT .60
.42
6AU8
6AU8
.79
eAV5GT .64
6AV6
.38
6AW8
.89
6AX4GT .65
6AX5GT .56
6646
.46
68C5
.49
6BC8
.89
BBD5GT .52

.45
.39
1.17
.50
68J8
.46
131350
.67
.75
6BK7
6BL7GT .74
6BN8
.57
.79
66Q7 T .75
68YSG
.57
6627
.75
.36
6C4
6CB6
.50
6CD8G 1.17
.79
6CU6

613E6

68F5

88060
6131.16

6D6
6E5
6F5
6F6
6H6

6J4
6J5
6KBGT
857
6L6
6N7

.47
.43

6U5
GUS
6V3
6V6GT
6W4GT
6W6GT
6X4
6X5

8X8
7A4
7A5
7A6

7A7
7A8
7AÚ7
7B4
7B5
7B6
787
7B8

.36
.37 7C4
.37 7C5
1.59 7C6

.38
.39
.38
.67
.59
.39
647
.39
654
.70
658GT
.47
6547
65B7Y
.75
.47
65C7
6507
.40
65H7
.42
.42
65J7
6557
.49
65L7GT .56
65N7GT .56
6507
.40
6557
.40
.85
6T4
6T8
.67

7C7
7E5
7E6
7E7

7F7
7F8
707
747
7X7
7Y4
7Z4

1244

12A6
12485
12405
12476
12477
12ÁU6
124117
12ÁV6
12ÁV7

79

.79
.45
.39
.52
.38
.38
.74
.46
.52
.44
.44
.44
.69
.43
.40
.41
.42
.46
.40
.41
.42
.44
.44
.44
.48
.58
.65
.74
.57
.58
.64

.34
.39
.59
.40
.59
.49
.40
.65
.42
.58
.41
.66

12J5
12L6

12547
12507
125J7
12557
125L7GT

.39
.59

.47
.54

.44
.47
.59
12SN7GT .56
125Q7
.39
12V6GT
.44
12W6
.59
12X4
.36
.44
14A7
1486
.44
1407
.44
1978
.69
198G6G 1.17
258Q6GT
.84
.79
25CA5
1.29
25CD6
2SCU6
.99
.46
26L6GT
.42
25W4GT
25Z6
.36
.24
27
.47
3585
.47
35C5
.46
35L6GT
35W4
.38
35Y4
.38
.40
3523
35Z5GT
.38
.25
39/44
.47
50A5
.47
SODS
.47
SOCS
50L6GT
.44
.39
80
.45
84/6Z4
117L7GT 1.25
117N7GT 1.25
117P7GT 1.25
117Z3
.36
117Z6GT
.61

Receiving Tubes Sent Parcel Post
We Are Not Selli g Price -We Sell Only Quality

STAN

432 HARRISON AVENUE, HARRISON, N. J.

September, 1957

paid

RUSH COUPON NOW!

Powerful 7 -power magnifying glass
mounted on 3" tweezers. Excellent
tool for getting into difficult and
hard -to -see places. Ideal for radio
kit builders, model craftsmen and
for the Radio -TV service technician. Special low price, $2.25
postpaid . . . A REAL SERVICE AID BARGArNI
EKERADIO ELECTRONIC DEVELOPMENTS
646 North Fair Oaks Avenue, Pasadena, California

FEATURING FAMOUS FACTORY

I

D

LIN

ELECTRIC COMPANY
Phone: HUmboldt 4 -4997
143

Shrinks Hemorrhoids
New Way Without Surgery
Science Finds Healing Substance That
Relieves Pain- Shrinks Hemorrhoids
For the first time science has found a new healing
substance with the astonishing ability to shrink hemorrhoids and to relieve pain- without surgery.
In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.
Most amazing of all-results were so thorough
that sufferers made astonishing statements like
"Piles have ceased to be a problem !"
The secret is a new healing substance (Bio -Dyne° )
-discovery of a world- famous research institute.
This substance is now available in suppository or
ointment form under the name Preparation H." Ask
for it at all drug counters -money back guarantee.
*Reg. U.S. Pat. Off.

Calif.) has introduced a new transistorized

=

AM.e

Aste ,eu,,

HOW TO SPEAK AND WRITE
LIKE A COLLEGE GRADUATE

I

have helped thousands of men and women who have not had college training in English to become effective speakers, writers, and
conversationalists. With my new C. I. METHOD, you can stop making
mistakes, build up your vocabulary, speed up your reading, develop
writing skill, learn the "secrets" of conversation. You don't have to
go back to school. Takes only 15 minutes a. day at home. Costs little.
32 -Dage booklet mailed FREE upon request. Send me a card or letter
TODAY!
Don Bolander, Career Institute
Dept. 1049
25 East Jackson
Chicago 4, Illinois

Hums, buzz, scratch ... caused by vacuum cleaners, shavers, power tools,

Knock 0 u t

and other appliances-FILTEROL 400
silences them all... and no foolin!

RADIO
NOIS

ZERO length ground connection
makes FILTEROL work where others
fail. No wiring. Just plug it into any
outlet ... and then plug in your radio.
Only $7.45 with 10 -day money -back
guarantee. Send check or money order

1

only to FILTEROL DIV., SPRAGUE
PRODUCTS CO., N. Adams, Mass.

EASY TO LEARN CODE
Learn or Increase speed with an Instructoaraph
-the Radio -Telegraph Code Teacher that takes
the place of an operator -instructor and enables
anyone to master code without further assistance. Available tapes from beginners alphabet
to typical messages on all subjects. Speed
range 5 to 40 WPM. Always ready -no QRM.
Thousands have "acquired the code" with the
Instructogra System. Write today for convenient rental andd purchase plans.
INSTRUCTOGRAPH COMPANY
4713 -F Sheridan Road, Chicago 40, Illinois

MAKE SURE, SAFE

INSULATED

Electrical Connections
With

The New

SUPER ChAMP

Hand Tool

for ALL Wire Sizes used
Home Wiring, Appliances, Automobiles.

The ONE Tool

In

CUTS Wire- STRIPS Wire sires 922 -1l0
CRIMPS Solderless Terminals and Connectors

without solder or tape for safe connections
-SHEARS Bolts and screws without damaging threads-no filing or hack sawing.

ORDER DIRECT -USE COUPON

NAME
ADDRESS

$ee'.%`.:

é.ád

FREE

with Roth Tool

Send me post paid the new Super Champ
Hand Tool. lam enclosing 13.95.
(Ohio residents add 12c soles lo..)
money order
check

aTY_
ZONE
STATE
PEN -OHIO DIST. CO., 2631 N. Main St., Dayton 5,
144

General Electric's high- frequency silicon transistors compared in size with "seeding" dandelions.

Ohio

receiver kit. Catalog No. 555, the receiver
is named the `Transistall." It uses a
unique reflexed arrangement to achieve
four-transistor performance with a three transistor circuit.
Production of a new line of high- frequency, high- temperature silicon transistors has
been stepped up by General Electric (Syracuse, N. Y.) to meet increasing industrial
demands. Manufactured by the diffused meltback process developed in G.E.'s Advanced Semiconductor Laboratory, these
new units are rated at 25 mc. but can provide useful gain up to as high as 50 mc.
Gain ratings vary from 12 to 30, depending
on type, with a 150 -mw. collector dissipation rating at room temperatures.
From the Argonne Manufacturing Company (27 Thompson St., New York 15,
N. Y.), famous for its line of miniature
audio transformers, comes news of three
new subminiature i.f. transformers. Designed for 455 -kc. i.f. stages, these units
measure only s/8" in diameter by 5/8" high,
yet feature slug- tuning and a molded-in
fixed capacitor. Anticipated selling price is
slightly over one dollar at all Argonne distributors. Type Nos. are AR -220 (Input),
AR -221 (Interstage), and AR-222 (Output).
The General Transistor Corporation (9127 138th Place, Jamaica 35, N. Y.) is offering especially matched pairs of p -n -p and
n-p-n transistors for complementary-sym metry applications.
Clevite Transistor Products (241 Crescent St., Waltham 54, Mass.) now manufactures a semiconductor diode which uses
a silicon -germanium alloy. These units combine the better high -temperature performance of silicon with the higher forward
conductance characteristics of germanium.
Well, fellows, that about does it for now
see you next month.

...

Always say you saw it

Lou
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BARGAIN

ELECTRONICS

SAVE ON THESE SPECIAL BUYS OF THE MONTH

MAGNETIC GUITAR MICROPHONE

[lf[71/E'ÍtC'Aü[Ì!0

19

i

J

1-2l7

165-08 LIBERTY AVE.
JAMAICA 33, N. Y.

RADIO CONTROL TRANSMITTER

-

tu/eliejQldie
ll

DEPT PE-1

65 -08 LIBERTY AVE., JAMAICA
,,,lade postage .v!th order.

T

.e 100 SIXTH AVE.IDSTON

33,

I

Y

S

-1)
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GYRO ELECTRONICS

NEWPYORKA13,, N. Y.

LAFAYETTE SPECIAL
R/C RECEIVER

45

1

ALL PRICES F.O.8. SACTO

a

SEND FOR FREE SURPLUS BARGAIN BULLETIN

1440 Las

'

n<Ide postage

1

i...

3FP7..51.00 ppd. 5FP7..51.29 ppd.
115 volt, 60 cycle primaries
HS...7 lbs..51.69..2/52.95
4000 v /10 mils: potted.........
10 lbs
$1.19
6.3 vet /1 amp; HV ins; Thordarson T48850... 3 Ibs
51.45
2 x 120 vet /10 mils each winding: liti
lb...3/52.45
2.5 v /10 amp; 6.3 vet /5.5 amp; 6.3 vct /1 amp.11 lbs
$2.29
PALMER,

59

II,

1

TRANSFORMERS -These all have
1000 v /3O mils; 6.3 v /0.5 amp;

JOE

1342.40

I

no Irdrr,I

MASS.
N

For model airplanes,
boats ears, etc. FREE CATALOG "P."
P
No operator's license required.
FREE -SEND FOR FCC FORM 505
a `
Garage Door Radio Control Transmitting & Receiver Kits Available,
R/C TRANSMITTER & RECEIVER KIT: 275 Ins. S watt 2 -Tube
2-Tube R ee, inc l. Drilled
rI a d Bases,
Bas
Simple T ranam.
$9 I 95
Relay, Inatruc
Wound Coil, Res. Cond. SIGMA Rela
R/C Xmrtter Ni-Power HAND HELD, Compl $17.95; KIT 12 95
SIGMA 4F RELAY: 8,000 ohm, $3.S; 6 Reed Relay
..14.95
2.6V Battery Charger Kit $4.95
wired 6.95
R/C
t
/C BOOKS, Model Control
51; Radio Control $1; Handbook 2.25
CRYSTALS: 27.255 Mc. Petersen Z9A..53.95 HOLDER..
45
2
METERS 0-1 Ma $3.65; 500 MicroA $3.ß5 3 Ma
2.95
nci. Sensitive 10,000 ohm Si RELAY CONTROL UNIT ma
$
Reld
31
Ma Thermal BV
metal Strip. Heating Element, Hi Z cudio Choke,
ini Alnico 9
Magnet, Neon Lamp,
39
only .99
e1
Capacitors
P. Resistors,
TUBES: Cells.
I
.99
Storage Cells. 2V 3A
3A/Hr, C
Electric Motor..
Motor...
1.00
RELAYS 1GK'h
ohm 2 M a DC or 110V AC SPOT 95e SPST
85

cycle AC. Secondaries: 6.3 v /1.8 amp; 6.3
vct /30 mils; 525 v
mils; 2.5 v /1.75 amp;
2 and 3.5 KV insulation.
Series secondaries
for satisfactory operation of CATS to 5",

5GP1 /5BP1XXX..$2.45

la

NEW YORK. N.Y. rEdlxlIIrló

TRANSFORMER SPECIAL -All your power needs for
up In one package. Dual primary for 115 or

ape rapped
230 volt, 50/60
v /0.6 amp; 700
6.3 v /0.6 amp;
give
2.
Dumont,
volts

The Mighty Mite of the R/C
field, Weighs less than 34 oz.!
Only 3/4." H z 17/32" W z 1-1/16"
L. Hight' sensitive- extremely
rugged. Pulle at 1,4 Ma -drops
out 1.2 Ma D.C. B.P.D.T. 5000
ohm coilNet 2.75
F-260

ImRADIO CONTROL

LAFAYETTE SPECIAL

-

P

tun

GOOD BUYS -ALL NEW

SCOPE

RELAY

R/C

Completely assembled
tested and guaranteed R/C transmitter. Includes tube and
27.255 MC crystal. 6 sect, telescoping antenna. Size: 4' a 4" a 12 ". Approx. 1 mile
range. Shpg. wt., 3 lbs. Less batteries.
Net 19.9$
F -249

1

"JEWEL"

LITTLE

Complete with Individual

Tone and Volume Controls
High impedance contact mike specially designed for use with guitar.
Easily mounted under strings
without special attachments, While
in mounted position, mike can be
raised or lowered easily on rod to
create varying tonal effects. With
8 ft.
cable and standard phone
plug. Shpg. wt. 21 lbs.
Net 9.95
PA-311

Salinas Way, Sacramento, California

Completely wired and assembled,
with tube, ready to operate on
exam free 27.265 MC remote control band. Size: 18/a" x 1- 15/16"
x 3 ". Weight 3.3 oz. Uses ove 1.6
volt and one 45 volt battery. Leas
batteries, Sting. wt., 6 oz.
Net 7.9$
F -208
no federal
ffQ 100 SIXTH AVE. 10110W la, MISS.,
1.,
NEYi AAK 2, N.
il
Central be
NEW YORK, N.Y. PIdINRFlO, N. 1., 119 Seeend

51

J,,
Radia

10

DEPT PE -1

BRONX

St, N.Y.,

511E F.,dsee

SI.

Rd

Include postage wish order

C4st/ffed

RATE: 500 per word. Minimum 10 words prepaid. November
Issue closes September 3rd. Send order and remittance to:
POPULAR ELECTRONICS. 966 Madison Avenue, N. Y. C. 17.

FOR SALE
TUBES -TV, Radio, Transmitting And Industrial
Types At Sensibly Low Prices. New, Guaranteed 1st

Quality Top Name Brands Only. Write For Free Catalog or Call Walker 5 -7000, Barry Electronics Corp.,
512 Broadway, New York 12N, N. Y.
STEREOPHONIC Pocket AM- FM- Shortwave, Ekeradio,
646 North Fair Oaks, Pasadena, California.
WALKIE- TALKIE chassis $6.98. See our display ad in
this issue. Springfield Enterprises.
CITIZEN'S band radio plans for building your own
receiver and information on transmitter design, FCC
requirements, etc. plus special discount on type approved transceivers. All for $1.00. Springfield Enterprises, Box 54 -E9, Springfield Gardens 13, N. Y.
WALKIE- TALKIE. Build wireless portable radiophone for less than $10.00. Plans for variable frequency and crystal control types, only 50G for both,
including assembly photographs. Springfield Enterprises, Box 54 -E9, Springfield Gardens 13, N. Y.
September, 1957

antenna for 80, 40, 20, 15, 10, 6 meters, $16.95 shipped
collect. Guaranteed, needs little space, no guy wires.
Literature. Gotham, 1805A Purdy Ave., Miami Beach,
HAMS! Work- the -world Alcoa all -band vertical

Fla.

DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672 -PE,

Hartford 1, Conn.
NEW! Pocket radio transmitter uses transistor. Plans
251. Complete kit only $7.98. Free literature on all
our products available at factory prices. Springfield
Enterprises, Box 54 -E9, Springfield Gardens 13, N. Y.
LISTEN "Yards" Away! "Phone Speaker!" Reconsider "January" Classified Beginning: "Remaining-!"
INSTALL and Repair TV Antennas; new book, only
50e; simple instructions, illustrated. American Electronics, 1203E Bryant Avenue, New York 59, N. Y.
TRANSISTOR wrist radio and shocker schematics
both only 50e. "H" Box 108, Piqua, Ohio.
IDENTIFY Tube Pins Instantly! Amazing new product automatically reveals pin designations for TVRadio- Portable- Auto -Color tubes. Only $1.00. Schek,
5615 Monroe Street, Hyattsville, Maryland.
145
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TUBES
0A2

''

TESTED

GUARANTEED

Our 12th Year in Business

.80
.72
083
.82
0C3
.84
003
.80
.50
0Z4
1AX2
.98
183
.78
1L4
.82
154
.88
IRS
.78
154
.78
155
.88
174
.69
IUS
.59
1X2
.66
21721
.68
2X2
.48
2V3
.48
3A5
.69
954
10 /Sl
955
.33
957
.30
1619
4/$I
1625
.29
1628 3/$1
1629
4/S1
807
1.15
808
.89
513P1
1.49

BAKS
GALS
6AQ5

KITS!

"TAB" Kit Contains

9LP7
2C22

2.00

CK722
5U4
5V4

.99
.59
.89
.59
.59
.79
.97
.89
.95
.89
.59
.66
.75
.49
.89
.59
.79
.59
.59
.59
.79
1.49
.89
.99
.89

SY3

6AB4
6ÁC7
6AG7
6AH4
8AH6

BASS

BATS

6AU4
(MUG
6AX4
61186
6BC5

68E6

613F5

6BG6

6C4
6CB6
6CD6

6H6
6J5
6J6
666
6K7
6L6
694
6567
6567
6SJ7

6567
851.7
6567
6507
674
6T8
6U8
8V8
6W6
6X4
7A8

65k5
6BL7
6666
FREE! WRITE TODAY FOR
Each

35 Precision Resistors
10 Switches
75 Resistors lACete1/2 /1/2W
150 Carbon Resistors
45 Panel Lamps
12 Electrolytic Cond's
15 Volume Controls
38 Tube Sockets
65 Tubular Condensers
SOO Lugs a Eyelets

10 Bathtub Oil Cond's
S lbs. Surprise Package

10 Transmit Mico Cond's

2.00
.99
.49
.69
1.49
.59
.59
.59
.59
.79
1.19
.59
.79
.89
.69
.69
.69
.69
.59
1.19
.98
.98
.39
.79
.39

6806
6807

20/51
7193 20/31
434A
1.98
1634A 2/S1

OB2

.79
.79
.79
.79
.79

7C5

7F7
7F8

767

.79
.59
.79
.69
.59
.59
.79
.79
.89
.89
.69

7Q7

12AT6
12A77
12AU7
12AV6
12A6
12AX4
12AX7

12867
121377
125A7
12567
12567

.89.

125Q7
14A7
19BG6
25B06
25Z6
35C5
35L8
35W4
3525
SOA5
SOBS
SOCS

50L6

.69
.69
.69
1.69
1.29
.79
.39
.59
.59
.55
.69
.79
.89
.69
1.00

75
78
5/51
77
5 /51
117L7 1.75

OUR NEW CATALOGS

Selection

The Finest

40 Insulators
35 Power Resistors
75 Mica Condensers
5 Crystal Diodes
250 ft. Hook Up Wire, Asst'd
100 Fuses, asst'd all types
100 Ceramic Condensers
150 Coil Forms
5 Crystals A Holders
85 Inductors A Coils
5 Microswitches
10 Wheat Lamps

3 Transistor Xfmrs
ONE EACH ABOVE
KIT ONLY
Every Kit Sold On "TAB" Money Back Guarantee!

Order Ten Kits
We Ship Eleven!!!

99c

"TAB" FINEST HI -FI RECORDING TAPE
7" Reel -1200 Ft. Per Reel
Lots
4d o112
Sold on Money Back Guarantee SiIC
Highest quality Hi -Ft Precision Coated & Slit,
ERIN" MFGR A PROCESS, quality controlled. constant output,
Noise FREE, Splice FREE Plastic Tape. Freq. 71/2 IPS, 40.15K0
TAB" @ $1.59 ea.; 3/51.50 ea.
Oxide- Wnd-In
New 1st Qaulity "MYLAR" 2400 Ft. -7" Reel
"ERIN" MFGR a PROCESS RECORDING TAPE $4.9 @, 3/512
Guaranteed Replacement Needles -Alt Cartridges
$9.98 @
Single Diamond
Please
aCarrt
Cartridge Name a Number

' 7:p

'

1

.............

NEW POCKET AC -DC MULTITESTER
1000 Ohms Per Volt

I'tIt{l

only $7.49 ea.

z7É"

Finest precision Hi- accuracy VOM. Reads AC &
DC Volts: 0.15- 150.1000V. DCMA: 0.150 MA.
OHMS: O, 1OOK. Size 11/4" D x 43/4" L x 31/4" W.

a I

-

NEW "TABTRON" SELENIUM RECTIFIERS
FULL WAVE BRIDGE
Dated -One Year Guarantee
18VAC /14VDC -1 Amp. $1.60; 2A $2.00' 3A $2.90;
4A $3.50; 6A $3.95; 10A $5.85; 12A $..20.

36VAC /28VDC -1 Amp. $2.80; 2A $3.40; 3A $4.10;
4A $6.40; 6A $7.70; 10A $11.35; 12A $14.25.
18 VOLT H 8 AMP DC PARTS PACKAGE CONTAINS BRIDGE
RECTIFIER a 18 to 24V/8A (5 lb) TRANS. 115 VAC INPUT,
$20 Value. Delivers 14 to 20 VDC, Ideal R.R.....SPECIAL $11

NEW VARIABLE 0 to 6 & 12 VOLT /12 AMP
DC Power Supply

RR.
Plates
Battery El arinetor, Charger,
2u iremest. Extra
requirement.
Aircraft, Marine or any DC re
Hvy. duty Selenium Ricttaer, 2 meters V & A.
pple & op t1 20 amps interdter coot. service
Ripple below 10 %.
mittent
1. .
.$g43.00
MODEL T612V12AC.
MODEL T612V12ACC Ripple 0.5% at SA.S13.00

\

-

-Exp. only.

R

111

146

PY

-

$37.50
28.50
22.00
19.11

$69.75
$69
$69

(cost of
8.

roFr O.fBor

s2hpgminc. haorrgdees

25% Dep. Tubes
Prices shown are subject to change.

queror, Idelta, and Oratorio models. Berliner Gramophones and Zono -o- phones, Columbia cylinder
Graphophones, and Coin- operated cylinder Phonos.
Want old catalogue_s and literature on early phonos
prior to 1919. Will pay cash or trade late hi -fi components. POPULAR ELECTRONICS, Box 50.
CASH Paid! Sell your surplus electronic tubes. Went
unused, clean transmitting, special purpose, receiving, TV types, magnetrons, klystrons, broadcast, etc.
Also want military & commercial lab test and communications gear. We swap too, for tubes or choice
equipment. Send specific details in first letter. For
a fair deal write, wire or telephone: Barry, 512 Broad-

INVENTIONS WANTED

Money
onlAd.d

N.Y.C.
C.O.D.

in landing gear and passenger ladder. Transistorized.
Personal. Simple and economical to build with readily available parts and tools. Expect something different! Detailed plans $1. F. E. Bassett, 183 West 234th
Street, Wilmington, California.
DIAGRAMS! Service Data! Radios $1.00. Televisions
$1.50. TV Tube Layouts, with First Aid Service Hints,
504. Give Make, Model. TV Miltie, Box 101 -RT, Hicksville, New York.
POLICE Radar Detector. Stop before those radar
speed traps. Fool proof legal system. Complete diagrams & instructions, $2.75. C. Carrier Co., 734 15th
Street, N.W., Washington 5, D. C.
ELECTRONIC Hypnotiser. Simplifies the art of Hypnosis. Diagrams & Operating Instructions $1.25. Kit
$16.50. Wired & tested $29.50. C. Carrier Co., 734 15th
St., N.W., Washington 5, D. C.
EAVESDROP with a pack of cigarettes. Miniature
transistorized radio transmitter. Complete diagrams
& instructions, $1.25. C. Carrier Co., 734 15th St.,
N.W., Washington 5, D. C.
2 WAY Wrist Radio with auxiliary long distance
booster. Complete diagrams and instructions. $1.25.
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C.
COLOR TV, Portable, Projection, Transistorized.
Complete diagrams & instructions. $2.75. C. Carrier
Co., 734 15th St., N.W., Washington 5, D. C.
TELEPHONE Extension in your car. Answer your
home telephone by radio from your car. Complete
diagrams and instructions. $1.25. C. Carrier Co., 734
15th St., N.W., Washington 5, D.C.
EXPERIMENTERS' Circuit -catalog 25C-refundable.
Laboratories, 328 -L Fuller, Redwood City, California.
"AUTOMATIC Garage Door Control "; standard parts,
radio or post control. Complete instructions, exploded
view, layouts, photos; $1.50. R -L Books, 5649 Costello,
Van Nuys, Calif. Guaranteed!
PRINTED Circuits: Design your own. Materials and
complete instructions $2.00. Free Literature. Dawn tronics, PEM, 2051 Lansing, Denver 8, Colorado.
SURPLUS Electronics parts, equipment, etc. approximately 100 pounds $9.95 F.O.B. Dayton, Part assortments $3.00 and $5.00 kits. #5FP7 cathode ray tube
$3.00. Jumbo 4 -pin transmitting tube sockets 4 for
$1.00 postpaid. Remittance with order. Alpine Products, Dept. 9C, 2236 Hepburn, Dayton 6, Onio.

way, New York 12, N. Y. WAlker 5 -7000.

NEW IMPROVED "TAB" HI -FI SPEAKERS!
15" TRIAX, 25 WATT /20.20000 CYCS. II F15H3X
12" TRIAX, 20 WATT /40.20000 CYCS. #F1243X
12" COAX. 20 WATT /35.18000 CYCS. 5F1242X
SONOTONE CA12 /COAX 12 WATT 40-14000 CYCS
B4UBUY C "TAB" FOR ALL HI-Fill:
DYNA MARK II 50 Watt New Kit
DYNA MARK II Demonstrators Pro -Wired
SOWATT Hi -Fi AmpaPreamp Kit

NMd
. YeC.

BUILDER -Experimenters subscribe to 'Radio Workbench' magazine. Special transistor issue for 25e.
Smith Electronics, Carlsbad, New Mexico.
FLYING Saucer Radio. Tuner resembles motor. Built-

CYLINDER and old disc phonographs. Edison, Con-

-

l

.:

WANTED

.s

Features: 1% Precision resistors, extra long meter
'T,
scales, 3" rectangular meter, shady bakellte ea e
rugged Jeweled D'Arsonval microamp movement.
Complete w /batteries & test leads. Ideal for Ham,
and
Beginner,
Plus
406
ship
in
U.S.A.
Experimenter
SOLD ON "TAB" MONEY -BACK GUARANTEE

,r.f',

l

Gtd. via

Liberty St., N. Y. 6, N. Y., Rector 2-6245

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 -77th, Oakland 5, Calif.
"WANTED " -Inventions of all kinds. Write Winsco
Services, 6720 South Figueroa, Los Angeles 3.

HELP WANTED
EARN High Pay: Jobs in South America, the Islands,
USA, Europe, Canada, other foreign countries. All
Trades, Mechanics, Truck Drivers, Laborers, Office

Workers, Engineers, etc. Chance to travel. Fare paid
if hired. Application forms. Free information. Write
Dept. 112, National Employment Information, 1020
Broad, Newark, New Jersey.
AMERICAN, Overseas Jobs, high pay, Men, Women,
Transportation paid, Free information. Write Transworld, 200 -PE West 34 St., New York 1, N. Y.
Always say you saw it

in- POPULAR

ELECTRONICS

'r

RECORDER Accessories. 'Build -it-Yourself" plans
and kits. Details free. Le Roi Engineering, Box 251X,

BUSINESS OPPORTUNITIES
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.
MAKE $25 -$50 Week, clipping newspaper items for
publishers. Some clippings worth $5.00. Particulars
free. National, 81 -PE, Knickerbocker Station, New
York City.
$60.00 WEEKLY sparetime. Start home Venetian Blind
Laundry. Protected Territory. Interesting information free. Burtt, 2434FÁ, Wichita 13, Kansas.

HIGH FIDELITY
DISGUSTED of "III" Hi -Fi Prices? Unusual discounts
on all high fidelity requirements. Write now. Key
Electronics Co., 120 Liberty, New York 6, N. Y.
GET More FM stations. Send 250 for book, "All About
FM Antennae And Their Installation," containing FM
station directory. "FM /Q," Wethersfield, Conn.

Elmhurst, Illinois.
TAPE Recorders, Tape. Unusual Values. Free Catalog. Dressner, 69 -02 F, 174 St., Flushing 85, N. Y.

INSTRUCTION
CODE Courses Supreme, on Magnetic Recording Tape.

-

Results guaranteed, Novice tape -Basic instruction,
practice material to 8 WPM, $5.95. Advanced tape
practice material 9 to 18 WPM, $4.95. Combination,
$9.95. 7" dual track, 334 IPS. Tapedcode, Box 31 -B,
Langhorne, Penna.
KNOW Morse Code in Minutes. Revolutionary Code
Teacher proved 10 years. 500 and self -addressed
stamped -envelope to "Philkoda -E," 7120 Lahser, Birmingham, Mich.
ENGINEERING Degrees, EE Option Electronics earned
through home study. Residence classes also available. Pacific International University, 5719 -D Santa
Monica Boulevard, Hollywood 38, Calif.

MISCELLANEOUS

RECORDS
PHONOGRAPH Records cheap, postpaid. Catalogue.
Paramount, Box 242 -B, Williamsport, Penna.

TAPE RECORDERS
RECORDERS, Hi Fi, Tapes. Free wholesale catalogue.
Carston, 215-PE. 88 St., N.Y.C. 28.

SONGPOEMS and Lyrics Wanted! Mail to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.
DECALS: Made To Order. Emblems-Trademarks, etc.
Screen Process Printing, 31 Pearl St., Webster, Mass.

KITS and Conversions Wired. Send Specifications For
Free Estimate. Wiring -Service, 106 N. 7th St. E.,
Gadsden, Ala.

ADVERTISERS' INDEX
ADVERTISER
Airex Radio Corp.
Allied Radio Corp.

PAGE NO.
140

32, 33, 94, 35,

American Radio Relay League, Inc.
Arkay Kits. Inc.
Andas,

137
18
10

Inc.

Bailey Technical Schools
Barjay Co., The

Brooks, John
Burgess Battery Company

Capitol Radio Engineering Institute
Career Institute
Centralab
Central Technical Institute

Cisin. H. G.

Cleveland Institute of Radio Electronics
Coyne Electrical School

129,

Garfield Company, Oliver

96
9

135

26
128
3

37, 126, 130, 136
124
118
130
145

Grantham Schools
Greenlee Tool Co.
Gyro Electronics

Y5

Hallicrafters

Hartsdale Sales Co., The

.

143

40

Gonset

Heath Company
Hershel Radio Co.

Orradio Industrial, Inc.

125
109

Co.

98, 99. 100, 101, 102,

D.E.A., Inc. (Regency Division)

ndiana Technical College
ndianapolis Electronic School
nstructograph Company
nternational Business Machines Corporation
nternational Correspondence Schools
nternational Crystal Mfg. Co., Inc.

109
103
109

20
138
142
144
132, 133
22
139

Karlson Associates, Inc.
Kester Solder Company

104
123

McGraw -Hill Book Co.
McNeal Electric and Equipment Co.
Midway Company
Miller, Gustave

September, 1957

Pacific International University
Pacific States University
Palley's
Palmer, Joe
Patton, Leslie
Pen -Ohle Dist, Co.
Pentron
Port Arthur College
Precision Radiation Instruments,
Progressive "Edu-Kits" Inc.

112, 113, 145
119

142
134

148, 3rd & 4th Covers

Second Cover
115,

14

136
194
126
145
129

144
30
140
138

Inc.

Reeves Sounderaft Corp.

Researcher

116

29
38

RCA Institutes. Inc.
Radio -Television Training Association
Radio -Television Training School
Raytheon Manufacturing Company

99,

The

138
142

23.

143
15
19
6
12
143

Rider Publisher, Inc., John F.
Rinehart & Co., Inc.

122, 123
127

Sams & Co., Inc., Howard W.
Sonotone Corp.
Spera Electronics Supply

110

Sprague Products Co.

144
129
143
104

Sprayberry Academy of Radio -Television

Springfield Enterprises
Standard Line Electric Company
Sylvania Electric Products, Inc.

"TAB"

Tech -Master Corporation

Tri -State College
U. S.

Air

Force

Union Institute

United Surplus Materials
Utah Radio Products Corp.

V.S.I. Television School
Valparaiso Technical Institute

Van Nostrand Company, Inc.. D.
Video Electric Company

7

109

108
134

Quality Electronics

13

Johnson Company, E. F.

Lafayette Radio
Lektron

Milwaukee School of Engineering
Modernollhone, Inc.
Moss Electronic Distributing Co., Inc.

SI
144
114
27
143
131

28

J. W.

National Company, Ins.
National Radio Institute
National Schools
North American Philips Co., Inc.

II

Ekeradio Electronic Developments
Electronic Instrument Co., Inc. (EICO)
Electronic Measurements Corp.
Electronic Organ Arts, Inc.
Electronics Institute
Electro- Voice, Inc.
Embry - Riddle Aeronautical Institute

Miller Company,

e
198
129
123

17

5

DeVry Technical Institute

Fairchild Recording Equipment
Fair Radio Sales

141

PAGE NO.

ADVERTISER

Western Iliadic)
Whitehall Pharmacal Co.
World Radio Laboratories

16
140
21

146
124
128
105
140
137

24
129
136
97

Ill

134,.136
144
106

147

Superior's new Mode!
670-A

SUPER -METER
A

combination VOLT -OHM MILLIAMMETER PLUS Capacity
Reactance, Inductance and Decibel Measurements.
SPECIFICATIONS:

to 7.5/15/75/150/750 /1,500/7,500 Volts
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (GOOD -BAD scale for checking
quality of electrolytics)
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: -6 to +18
+14 to +38 + 34 to +58
D.C. VOLTS:

O

The Model

comes
a rugged crackle
steel cabinet complete with
test leads and operating

40

in
ADDED FEATURE:
Built -in ISOLATION TRANSFORMER reduces

ity of burning out meter through misuse.

The

new Model
TV-50

possibil-

instructions.

G ENO ME 11 ER
versatile all- inclusive GENERATOR which provides ALL the outputs for servicing:
A

Amplifiers

F.M. Radio
A.M. Radio
Black and White TV

Color TV

7 Signal Generators in One!
v.

R. F. Signal Generator for A.M.
R. F. Signal Generator for F.M.

Bar Generator
v. Cross Hatch Generator
Audio Frequency Generator
Y. Color Dot Pattern Generator
Marker Generator

R. F. SIGNAL GENERATOR: The Model
TV -50 Genometer provides complete

CROSS HATCH GENERATOR: The Model TV -50

Genometer will project
a cross -hatch pattern on
any TV picture tube. The
pattern will consist of
non- shifting, horizontal
and vertical lines interlaced to provide a stable
cross -hatch effect.

DOT PATTERN GENERATOR (FOR COLOR TV): AI-

though you will be able
to use most of your regular standard equipment
for servicing Color TV,
the one addition which
Is a

"must"

is

a Dot

Pattern Generator. The
Dot Pattern projected on
any color TV Receiver
tube by the Model TV -50
will enable you to ad-

just for proper color
convergence.

coverage for A.M. and F.M. alignment. Generates Radio Frequencies
from 100 Kilocycles to 60 Megacycles on fundamentals and from 60
Megacycles to 180 Megacycles on
powerful harmonics.

MARKER GENERATOR:
The Model TV -50 indudes all the most frequently needed marker
points. The following
markers are provided:
189 Kc., 262.5 Kc., 456
Kc., 600 Kc., 1000 Kc.,
140025 01
2000
Kc., 2500 Kc., 3579 Kc.,
4.5 Mc., 5 Mc., 10.7 Mc.,
(3579 Kc. is the color
burst frequency).

BAR

VARIABLE AUDIO FREQUENCY
GENERATOR:

In

addition to

fixed 400 cycle sinewave
audio, the Model TV -50 Gen a

ometer provides a variable
300 cycle to 20,000 cycle
peaked wave audio signal.

GENERATOR:

THE

MODEL TV

-

50

Model TV -50 comes absolutely
projects an actual complete with
Bar Pattern on any shielded leads and

The

TVReceiverScreen.
Pattern will con sist of 4 to 16
horizontal bars or
7 to 20 vertical
bars.

operating instructions.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER -NO C O. D.
SEE

4a

FOLLOWING PAGE FOR COMPLETE DETAILS
PRINTED IN U.B.A.

POPULAR ELECTRONICS

For the first time ever: ONE TESTER
PROVIDES ALL THE SERVICES LISTED BELOW!
ITS A

BRIDGE
CONDENSER
range of .00001 Microfarad to 1000 Microfarads
with
a

(Measures power factor and leakage too.)
ITS A

RESISTANCE BRIDGE
w_th a range of 100 ohms to 5 megohms.

ITS

A

TRACER
SIGNAL
which will enable you to trace the signal from antenna

to
speaker of all receivers and to finally pinpoint the exact
of
whether
it
be
a
part
or
circuit
defect.
cause
trouble
IT'S A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if a "break" exists in the TV antenna and if a break does
exist the specific point (in feet from set) where it is.

Specifications

CAPACITY
4

BRIDGE SECTION

Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20
Microfarads to 1000 Microfarads. This section will also locate
shorts, and leakages up to 20 megohms. And finally, this section will measure the power factor of ail condensers from .1
to 1000 Microfarads. (Power factor is the ability of a condenser to retain a charge and thereby filter efficiently.)

RESISTANCE BRIDGE SECTION

Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 megohms. Resistance can be measured without disconnecting
capacitor connected across it. (Except, of course, when the
R C combination is part of an R C bank.)
2

we
Design
pinion the best
is inn our opinion
hat
privileged
kind we have been
combination unit of its
a low- priced
it is comparatively
to design. Although
you become acquainted with
tester, it will, after be
your most frequently used
its multiple services,
instrument.
S. LITT

TRACER SECTION

built -in high gain pentode voltage amplifier, plus a diode
rectifier, plus a direct coupled triode amplifier are combined
to provide this highly sensitive signal tracing service. With
the use of the R.F. and A.F. Probes included with the Model
76, you can make stage gain measurements, locate signal
los in R.F. and Audio stages, localize faulty stages, locate
distortion and hum, etc. Provision has been made for use of
phones and meter if desired.
A

TV

ANTENNA TESTER SECTION
Loss of sync., snow and instability are only a few of the
faults which may be due to a break in the antenna, so why
not check the TV antenna first? The Model 76 will enable
you to locate a break in any TV antenna and if a break does
exist. the Model 76 will measure the :ocatlon of the break in
feet from the set terminals. 2 Ranges: 2' to 200' for 72 ohm
coax and 2' to 250' for 300 ohm ribbon

to

L.

SIGNAL

Model 76 comes complete with all

accessories including R.F. and
A.F. Probes; Test Leads and operating instructions. Nothing

-----

MELENICEVITZ

else to buy

Only

SHIPPED ON APPROVAL

NO MONEY WITH ORDER -NO C O. D.
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.

r"MOSS
Dept.

OTHER
SIDE

CUT OUT AND

MAIL

TODAY!'

Y.

agree to pay down payment within
10 days and to pay the monthly balance as shown. It is understood there
added. It is further understood that
no
finance
or
interest
charges
will be
should I fail to make payments when due, the full unpaid balance shall
become immediately due and payable.

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further

SEE

3849 Tenth Avenue, New York 34, N.

Please send me the units checked.

NO INTEREST
OR FINANCE
CHARGES ADDED!
obligation.

ELECTRONIC DISTRIBUTING CO., INC.

D -369

I

Model TW -11 ...Total Price $47.50
$11.50 within 10 days. Balance
$6.00 monthly fcr 6 months.

Model 670 -A ... Total Price $28.40
$7.40 within 10 days. Balance $3.50
monthly for 6 months.

Model TV- 12 ...7otal Price $72.50
$22.50 within 10 days. Balance
$10.00 monthly for 5 months.

Model TV -50... Total Price $47.50
$11.50 within 10 days. Balance
$6.00 monthly for 6 months.

Total Price S26.95
Model 76
$6.95 within 10days. Balance $5.00
monthly for 4 months.
.

1
Name
Address
City

Zone

qp^büt<s,Lat FOB.-

State

NYf

TRANS -CONDUCTANCE

Superior's New
Model TV-12

TUBE TESTER

POSITION LEVER SWITCH ASSEMBLY. Permits

TESTING TUBES

application of separate voltages as required
for both plate and grid of tube under test, resulting in improved Trans -Conductance circuit.

EMPLOYS IMPROVED TRANS- CONDUCTANCE CIRCUIT. An in -phase signal is impressed on the input section of a tube

and the resultant plate current change
is measured. This provides the most

suitable method of simulating the
manner in which tubes actually
operate in Radio & TV receivers,
amplifiers and other circuits. Amplification factor, plate resistance and
cathode emission are all correlated in one
meter reading.
NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes it
possible to compensate for line voltage variations to a tolerance of better than 2%.
SAFETY BUTTON
protects both the tube
under test and the instrument meter against
damage due to overload or other form of improper switching.
NEWLY DESIGNED FIVE

-

ALSO TESTS TRANSISTORS!

Superior's new Model TW -11

TESTING TRANSISTORS

transistor can

be safely and adequately
under dynamic conditions. The
will test all transistors in that
approved manner, and quality is read directly
on a special "transistor only" meter scale.
The Model TV -12 will accommodate all transistors including NPN's, PNP's, Photo and Tetrodes, whether made of Germanium or Silicon,
either point contact or junction contact types.
A

tested only
Model

TV -12

$7250

Model TV -12 housed in handsome rugged portable cabinet sells for only

STANDARD PROFESSIONAL

TUBE TESTER

Tests all tubes, including 4, 5, 6, 7, Octal,
Lock -in, Hearing Aid, Thyratron, Miniatures,
Sub -miniatures, Novels, Sub- minars, Prox
imity fuse types, etc.
Uses the new self -cleaning Lever Action
Switches for individual element testing. Because all elements are numbered according
to pin- number in the RMA base numbering
system, the user can instantly identify which
element is under test. Tubes having tapped
filaments and tubes with filaments terminating in more than one pin are truly tested
with the Model TW -11 as any of the pins
may be placed in the neutral position when
necessary.
The Model TW -11 does not use any combination type sockets. Instead individual sockets
are used for each type of tube. Thus it is
impossible to damage a tube by inserting
it in the wrong socket.
Free -moving built -in roll chart provides complete data for all tubes. All tube listings
printed in large easy -to -lead type.

front panel for plugging in either phones or external amplifier will
detect microphonic tubes or noise due to faulty

NOISE TEST: Phono -jack on

elements and loose internal connections.
EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW- CURRENT

TUBES

-

Previously, on emission type tube testers,
it has been standard practice to use one
scale for all tubes. As a result, the calibration for low- current types has been restricted to a small portion of the scale.
The extra scale used here greatly simplifies testing of low- current types.
The Model TW -11 operates on 105 -130 Volt 60

Cycles A.C. Comes
housed in a beautiful
hand -rubbed oak cabinet complete with portable cover.

SHIPPED ON APPROVAL
-Ms

NO MONEY WITH ORDER -NO C

__t_t_ _
NMI

O. D.

We invite you to try before you

FIRST CLASS
Permit No. 61430

BUSINESS REPLY
No

Postage Stamp

Necessary

CARD

it Mailed in the

POSTAGE WILL BE PAID BY

U.

S.

New York, N. Y.

VIA AIR MAIL

-

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
CHARGES ADDED!
If not completely satisfied, you are

MOSS ELECTRONIC DIST. CO., INC.

privileged to return the Tester to us,
cancelling any further obligation.

3849 TENTH AVENUE

SEE

NEW YORK 34, N. Y.

a

SIDE
14

>Q

OTHER

CUT OUT AND MAIL TODAY!

