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Practically new ranch house with 200 -foot,
poured- concrete, spirally curled, exponential bass
horn; 12 -foot multicellular midrange horn (24
cells) ; large inventory of assorted dynamic and
electrostatic tweeters; Three 2,000 -watt water -cooled
amplifiers; infinite- attenuation electronic crossover
networks; master control mixer -preamplifier console; two 1,500 -lb. belt -driven turntables suspended
in mercury bath; vacuum- sealed record -positioning
chamber with servo -controlled record lifters and
nuclear- reactor record deionizer; foam -rubber base-

ment for acoustical feedback isolation; also complete blueprints for construction of identical house
for stereo.
Will sacrifice; or trade for NORELCO speaker,
which owner of house has discovered to be ideal for
delightful hi -fi listening without electronic anxiety
neuroses or showdowns with the loan company. For
detailed and convincing confirmation of latter viewpoint, write to North American Philips Co., Inc.,
High Fidelity Products Division, 230 Duffy Avenue,
Hicksville 1, Long Island, N. Y.

NOR E LC O loudspeakers
a complete line of 5" to 12" high -fidelity speakers and acoustically engineered enclosures
www.americanradiohistory.com

Can you think faster
than this Machine?
Control Panel of GENIAC
set up to do a problem
in space ship engineering

Y

Be careful before you answer. GENIAC®
the first electrical brain construction kit is
equipped to play tic -tac -toe, cipher and encipher codes, convert from binary to decimal,
reason in syllogisms, as well as add, subtract,
multiply and divide. Specific problems in a
variety of fields -actuarial, policy claim settlement, physics, etc., can be set up and solved
with the components. Connections are solder less 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.
A MACHINE THAT PLAYS

NIM

Some Firms and Institutions

that have ordered GENIAC:
Business

Machines
Wheeldex Mfg. Co.
Manuel Missionary

College

Los Angeles

Public Schools
Kansas State
University
Duke University
Coral Gables
Bell Telephone

Laboratories

Walter

Clarke
Associates
Barnard College
Westinghouse
Electric
Phillips
Laboratories
General Insurance
Co. of America
Lafayette Radio
Rohr Aircraft Co.
V.

Albert Einstein

Medical College
Naval Research

Laboratories

DEPT. PE48A

-A MACHINE THAT COMPOSES

NEW

MUSIC

Yes every GENIAC® comes complete with
the materials and circuits for wiring up a
machine that plays NIM. No extra charge.
See article in January Popular Electronics.

Allis- Chalmers
Remington-Rand
International

You create from over 400 specially designed
and manufactured components a machine that
solves problems faster than you can express
them.
Schools and colleges, teachers of science or
math, engineering, philosophy or psychology
will find these excellent demonstrators of circuitry solutions in symbolic logic, theory of
numbers, cybernetics, and automation.
Note: Teachers take advantage of our 10%
discount to educational institutions and for
group purchases.
Send for your GENIAC® kit now. Only
$19.95 with over four hundred components
and parts, fully illustrated manual and wiring diagrams. We guarantee that if you do
not want to keep GENIAC after two weeks
you can return it for full refund plus shipping costs.

Our amazing machine that composes music was
designed by one of the people (a sixteen year old
boy) who bought the GENIAL® to learn how to
design computers. Use it to make up your own
tunes automatically with the GENIAC® computer

kit, 1958 Model.

Other machines you can build with your
1958 Model GENIAC
Computer Kit.

Machine for a Spare Ship's Airlock -Special Combination luck- Adding- suhtricling- multiplying and dividing machines -Comparing and reasoning machines- intelligence testing machines-Uranium Shipment and the Space Pirates- Machinc to
play Tic -Tac- Toe -Translator from binary to decimal and dozens of others.

What Comes With Your 1958 Model GENIAC?
(tack, shown in picture; parts tray: guaranteed long lasting American Manufacture
bulbs; porcelain sockets; special wipers and contacts: tools. battery: uniquely designed bolder plus seven booklets and publications including: 64 page (lENLAC®
manual; full length book: Minds and Machine,
describing computers, robots. and automation:
GENIAC® Wiring Diagrams: Beginners Manual
for the person who has little or no knowledge of
circuits: GIdNIACi) Study Guide -the equivalent
of a full course in computer fundamentals, lists
additional readings: and exclusively in 1959 Model
(lt:NIAC® Symbolic Logic and Circuits Design
by ('laude Shannon.
SEND for your GENIA($hl now. At only $19.05
a bargain. Comes complete with over 400 part,
(Add $1.00 W. of Miss.
and components. 7 Books and manuals. We guar$2.00 Outside U. S.)
antee that if you do not want to keep GENIAC
after two weeks you can return it for full refund.
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men are getting practical training in
V

Train in Great Shops of

COYNE

ELECTRONICS
ON REAL
A.C. and D.C. Motors

Generators
Switchboards
Controllers
Appliances
Electronic Units

in Chicago- Prepare for a better job and a real
future in TOP OPPORTUNITY FIELDS.
Train on real full-size equipment at COYNE
where thousands of successful men have trained
for nearly 60 years -largest, oldest, best equipped
school of its kind -est. 1899. Trained instructors
show you how, then do practical jobs yourself.
No previous experience or advanced education
needed. Employment Service to Graduates.

-

-PAY LATER Liberal Finance and Payment Plana. Part -time employment help for students.
GET FREE BOOK -"Guide to Careers in ELECTRICITY
-ELECTRONICS and TELEVISION -RADIO " -no
obligation; no salesmen will call. Vets and Non -Vets
get vital facts now.
START NOW

Coyne Electrical School 500 So. Paulina Street
Chartered Not For Profit Chicago 12, Dept. 48.2C

COLOR -TV

MAIL COUPON TODAY!

ON REAL

COYNE ELECTRICAL SCHOOL

300

Television
Receivers
Including Color TV
AM and FM Radios
Auto Radios
Test Equipment

S.

Paulina St., Chicago 12,

111.,

Dept. 48 -2C

Send BIG FREE book and details of your training offer
by return mail. I am interested in:
Electricity-Electronics
Television -Radio

Name
Address

State

City

I

COYNE offers
LOW COST

I

K
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0

VI

0

ON

v
T
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Training in
Spare Time AT HOME

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

-

-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 kits." Not an
old Radio Course with Television "tacked on." Here is MODERN
TELEVISION TRAINING including Racfio, 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 earfiy in course. Free Lifetime Employment Service to Graduates.

volden'
A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR. PROFIT
600 S. Pauline S
, Chicago 72, Dept. 48 -H2

Apri!,

1958

u..

Boah
and full details,
including easy
Payment Plan.
No obligation, no
salesman

will call.

r
COYNE Television

Home Training Division
500 S. Paulina St., Chicago 12, Ill.
De pt.48-112

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

Coyne -the Institution behind this frain.. the largest, oldest, beet equipped

*aidettialwheel of its kind. Founded z899.

Address
City

State

DEPARTMENTS
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COMING NEXT MONTH
(MAY)

Easy to build, this modern power supply
it is little in size.
Two CBS 2N256 power transistors, operating from a 12 -volt battery, deliver 450 and
250 volts simultaneously. Combined output
is 40 watts continuous service.
Features: compact and light ... 85% efficient ... instant-starting ... cool -running ...
vibration long -lived. No moving parts
less, noiseless and troublefree. You'll find
this supply ideal for mobile or portable transmitter and, /or receiver, sound system, etc.
Free Bulletin E -279 gires complete hots -tobuild-it details. Get it today with /our 2N256
is as big in performance as

...
?

transistors from your CBS Tube distributor.

(ON SALE APRIL 22)
Target practice without noise, smoke or bullets can be accomplished by nimrods using
the electronic equipment shown on the cover
of our May issue. The gun shoots a quick
burst of light when the trigger is pulled and,
if your aim is good, the beam hits a photoelectric cell mounted at the bull's -eye. Then
transistors and a thyratron go to work and a
light flashes or a bell rings. Miss, and nothing

happens.
make a "Half- Pack" transistor
How to
put a public address system to
radio
make disc records
substitute
work
these are only a few of the
capacitors
.
other articles that will be in the May issue.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

IN THIS MONTH'S
2N256...$1.50

RADIO & TV NEWS

2N255...$1.35

(APRIL)
The Complete TV Remote Control

CBS -HYTRON
Semiconductor Operations, Lowell, Mass.
A Division of
Columbia Broadcasting System, Inc.
6

Audio Operated Switch
Simple Transistor Keyer Unit
"Mobile- Dip " -a Portable Grid -Dip Meter
The Weakest Link -First or Last?

Always soy you saw it
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He who is fortunate enough to own the Garrard 301 Transcription Turntable
and the Garrard TPA /10 Tone Arm can enjoy the unique pleasure of
knowing that his is the finest ... the handsomest ... record -playing
combination in the entire high fidelity galaxy.
A pair of great products... great
because they reflect 35 years
of skill and the standards
of leadership. No gadgets...
no compromises... only
the time-proven features
which guarantee
continuing, undeviating
excellence.

cala.440.44
WORLD'S FINEST

RECORD PLAYING

EQUIPMENT

04-

Model 301

Model TPA /10

PROFESSIONAL
TRANSCRIPTION TURNTABLE

TRANSCRIPTION
TONE ARM

Features continuously variable control of each
speed
the record can be 'tuned" to match
a musical instrument
Heavy-duty 4 -pole shaded motor is entirely

Built to insure professional quality perform.
ance, with traversing and vertical friction reduced to absolute minimum by special cenetype ball- bearing pivots, as in the finest chron-

Garrard -built
Cast aluminum turntable is a full

ometers

...

There's a Garrard
for every
high fidelity system

to,

lb....

actor and connected levers are completely iso
Motor
lated from unit by an exclusive damping system
of tension-compression springs
Exclusive built -in pressure lubrication system
Performance of each 301 is certified with a
written individual test card
;89.00

Model RCOe
4-5ped Super
Avyo-Manual
Changer

For Information Write Dept. GD -350

April, 1958

61/2

KU

Medal
4-Speed Deluxe

Auto- Manual

Mar

Takes any cartridge
Fits into more installations than
fessional tone arm, since it is
length and tracking angle
full 16" record
Simple to install, with specially

...

plates

designed tem-

624.50

Model RC121/12

¿Speed Mixer
Auto.Manvol
Changer

GARRARD SALES CORP.,

any other proadjustable in
plays up to a

Model T Mk
4-Speed

II

Manval Ployer
$32.70

Port Washington, N.

Y.

7

High School Graduates:

A.S. DEGREE IN 2 YEARS!
For a high -pay career, security, interesting work,
advancement
. ELECTRONICS, America's
fastest -growing major industry, has more to offer
you than any other field. Accelerated crash programs in Missiles and Satellite development, plus
increased emphasis on scientific research, demand additional thousands of technically trained
men. Central's practical course, designed for the
man whose time and budget require maximum
training at minimum cost, will qualify you for
valuable Associate of Science Degree and immediate employment in only two years. (For an
even greater savings, you may complete first
without giving up presyear by Home Study
part ent occupation.) Housing assistance .
time employment available. New resident class
forms every eight weeks.

By

IT

HAD BEEN the warmest spring day so
far, and now in the late afternoon the
mercury was still standing in the high
seventies as Carl skipped down the outside
steps leading to the basement laboratory of
his friend, Jerry. Carl stopped short in the
open doorway and looked in amazement at
his pal seated on the worn leather couch.
Jerry, taken by surprise, was a study in
frozen animation. Clutched in his hand was
a short metal rod with a silvery disc about
an inch and a half in diameter fastened at
its edge to the rod. A wire went from the
handle to a small box resting on his knees,
and another wire from this box was wrapped
around the index finger of his left hand.
Jerry's protruding tongue was pressed firmly against the metal disc; and with his
slightly bulging eyes, he looked for all the
world like a chubby gargoyle.
"Yank in your revolting -looking tongue
and tell me what's going on here," Carl demanded. "What's that you're licking ?"
"Why I supposed anyone would recognize an electronic popsicle," Jerry replied.
"Electronic popsicle!"
"Sure. You know how you get a taste sensation when wires from a cell are touched
to the tongue. Well, this afternoon I got to
thinking about it and wondering if different
polarity produced different taste; s- o -o-o, I
decided to find out. There's just a flashlight
cell with a reversing switch in this little box
so I can give my popsicle a positive or a
negative flavor at will."
"Could you tell any difference ?"
"Before I had time to find out, a certain
big ox came barging in."
"Okay, okay; but lay aside that electric pacifier of yours and come on over and
look at the automatic window -closer I've
spent all day rigging up."

APPROVED
FOR
VETERANS

Send for FREE book shown above. It will tell
you all about Electronics . .. show you the wide
range of careers open to trained men. Check the
positions held by these recent Central grads:
Paul Stewart, INSTRUMENT TECHNICIAN. Atomic Energy
Commission: Wayne Lewis, FIELD ENGINEER, I.B.M. Vince
Kyfes, LABORATORY ENGINEER. Thompson Products:
Harold Barri. STUDIO ENGINEER, WCCO -TV; Herbert
Gaunce. TECHNICAL WRITER. Collins Radio.
;

Over 50,000 suecessful graduates since 1931.

- No

Obligation!

ELECTRONICS DIVISION-Central Technical Institute
Dept. A -48,
1644 Wyandotte St., Kansas City 8, Mo.

(Offering engineering technician curricula accredited
by Engineers' Council for Professional Development.)
Tell me more about how Central training can qualify ME for
a high -Day Electronics career. Check special interest below:
Engineering
Radio
D Technical Drafting
Armed Forces
Atomic Energy
Television
Civil Service
Radar
Electronics
D Own Business
D Guided Missile D Aviation

Other
D Home Study with 14 Kits of Equipment.
D Resident Training in Kansas City.
Aga

Name
Address

--------- - 1

City

County

State

Year graduated from High School
Vets, give discharge date

LKorean
e

T.FRYE

Little Drops of Water

.:.

Clip and Mail TODAY

JOHN

JERRY followed his friend across the back
lots and up the stairs to Carl's room. As
they stood in front of the open window, Carl
said slowly: "I don't know if I can explain
how this thing works. It's pretty complicated."
"Try me; I'm very bright," said Jerry.
"Okay. See that little rectangular thing

Always say you saw it
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Model (simplified) illustrates basic structure of magnetic "Twistor" memory- magnetiió and cooper
wires interwoven as in a window screen. Twisted condition of the magnetic wire shifts preferred direction of magnetization from a longitudinal to a helical path. One inch of twisted wire, thinner than
a hair, can store as much information as ten ferrite rings. "Twistor" was invented at Bell Laboratories
by Andrew Bobeck, M.S. in E.E. from Purdue University.

New twist in memory devices
An ingenious new kind of magnetic
memory has been developed by Bell Laboratories scientists for the storage of digital information. Known as the "Twistor,"
it consists basically of copper wires that
have been interwoven with magnetic wires
to form a grid.
"Twistor" gets its name from a characteristic of wire made of magnetic material.
Torsion applied to such a wire shifts the
preferred direction of magnetization from
a longitudinal to a helical path. This
helical magnetization has been applied to
produce a magnetic storage device of unprecedented capacity for its size.
In a magnetic memory, information is

stored by magnetizing a storage element.
In conventional memories the storage elements consist of rings of ferrite. In the
"Twistor," they consist of tiny segments
of hair -thin magnetic wire. At each intersection of the grid, one such segment is
capable of storing a binary digit.
The "Twistor" is simple and economical to fabricate, and its minute energy requirements are easily supplied by transistor circuits. Bell Laboratories engineers
see important uses for it in future telephone systems which demand the compact
storage of much information, as well as in
digital computers for civilian and military
applications.

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

April,

1958
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Carl
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EMC

leads in Quality Electronic
Test Equipment, at Lowest
Prices!
NEW! EMC Model 301
Speedi Tube Tester

Precision

crafted for
checking tubes in seconds.
Only 2 settings to make.
Checks for shorts, leakages, and quality. Over 375
tubes now listed, including OZ4 tube. New listings
available. Saves precious
time and quickly pays for
itself. Also available with
71/2" meter.
Model 301P , illustrated
with 41/2" plastic front meter, In oak carrying case,
$47.50; In Kit Form, $33.20.
Model 301C, Sloping Counter Cas^, $46.50; Kit, $32.60.
Model PTA, Picture Tube Adaptor (to check and rejuvenate picture tubes)
$4.50

NEW! EMC Model 108
Handi Tester
The only appliance and auto battery
tester in its price class to use a
D'Arsonval, instead of an iron vane
type meter. You get exclusive advan-

&

Jerry

(Continued from page 8)

out there on the edge of the garage roof?
It's a moisture -sensing unit. Actually it's
just a sheet of tin foil glued to a piece of
insulation with a very narrow zigzag strip
cut out of the foil so that the sheet is separated into two pieces. Binding posts make
connection with each half of the foil. That
shielded, rubber-covered wire leads from
the sensing unit up to this little gadget here,
and this flashlight battery maintains a small
potential across the two pieces of the foil.
Am I getting through to you so far ?"
"I read you loud and clear. Carry on."
"If a drop of rain water falls so that it
bridges the tiny gap between the sections of
the foil, the battery drives a small current
through the conducting water. The current
is amplified by the little transistor and
causes this sensitive single -pole double throw relay to pull down and close the bottom set of contacts. That applies current
to the small reversing mótor which, in turn,
drives this speed- reducing gear train that
turns this shaft made of a piece of broom handle. Sash cord is wrapped around the
broom -handle and works over the little
pulleys fastened to the top of the window
frame so that when the motor runs one way
it pulls the window down. When it turns in
the other direction it pulls the window up."
"But does it work ?"
"Does it ever! Just let me show you."

HE SAID THIS, Carl picked up a glass
of water from the dresser and made an

AS

tages of maximum accuracy, maximum scale length, and minimum
battery replacement cost
at no
extra cost. Complete with test leads
and instruction manual. Wired,
$15.95; In Kit Form, $12.95.

...

NEW! EMC Model 905-6A

Battery Eliminator, Charger,
and Vibrator Checker
MUST for auto radio service.
Features continuously variable
voltage output
in either 6 or
12 volt operation. Checks all 6
or 12 volt vibrators. Model 9056A (Comb.) Wired, $67.90; Kit.
$44.90. Model 905, Battery
Eliminator and Charger (only) Wired, $37.50; Kit,
$28.90. Model 906, Vibrator Checker (only) Wired.
431.80; In Kit Form, $17.05.
NEW! Model BEA, Battery Eliminator Adaptor (for
Transistor Radio Checking)
... Wired, $9.70
A

-

-a

tell me more, send me- FREE
of the complete EMC line.
Yes,

detailed catalog
PE-4

NAME
STREET
CITY

STATE

Electronic Measurements Corp.
625 B'way New York 12, N. Y.
Ex. Dept. 370 B'way, N. Y. 13

Jerry's protruding tongue was pressed firmly
against the metal disc; and with his slightly bulging eyes, he looked like a chubby gargoyle
a y s say y
Aw ;v ;,,- PAPlII AR Fl rrTRANICS
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DeVry Tech

CAN PREPARE MOO !N SPARE TINE

41 HOME.

for a Profitable Future in

Electronics
*0 mdHImissiles
ETC.
No Previous Technical Experience

or Advanced Education Needed!
If you think you need a "pull", advanced education or
previous technical experience to prepare for a
profitable career in the fast-growing, big opportunity field
of Electronics- you're mistaken. The most important thing
is a sincere desire to be somebody and to get somewhere.
During the past 27 years we have successfully
trained farmers, store clerks, factory hands and men of
practically every calling from 17 to 55. If these men
can do it in their spare time, why can't you?
Regardless of your experience, we urge you to
fill in coupon below for full FREE facts about our modern
training that follows the same basic method used in our
Chicago and Toronto Laboratories. It will cost you nothing
for information that may prove to be the turning point
in your career. Act now! Send coupon TODAY!

f

ña INDEX
a

3

to

2iyitte6

Micro -Waves

Radio

trial Electronics

We have valuable
information for every
man of draft age; so if
you ore subject to
military service, be sure

tu check the coupon.
I

Live-Wire Employment
Service
DeVry Tech's Placement Deportment is
in contact with some of the best -known
employers in the Electron es field.
The service is free to all graduates
and DeVry Tech's record in helping to
f piece mea has been outstunding.

p,

alerte

-

1utwie

Radar

Communications

Draft Age?

`.FREE BOOKLET!

Television

Computers

*We'll give you a free copy
of an interesting booklet,
"Electronics and YOU."
See for yourself how you may take
advantage of the opportunities in
this fast-growing field.

Indus-

Automation Electronics

MAIL COUPON 4

"One of North America's Foremost Electronics Training Centers"

DeVry Technical Institute

Accredited Member

of National

Home Study Council

r'

I

4141 Belmont Ave., Chicago 41, III., Dept. PE -4 -g
Please give me your FREE booklet, "Electronics and YOU," and tell
e how I may prepare to enter one or more branches of Electronics
as listed above.
Age

Name

Please Pent
Apr

Street
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Carl & Jerry (Continued from page 10)
expert toss of the contents so that some of
the water splashed on the sensing unit. Instantly there was a loud whirring noise, and
the window slammed shut with a bang.
"What stops the motor after the window
is down ?" Jerry exclaimed.
"See this switch here on the casing? It's
operated by the two little nails driven in
the top and bottom of the sash. Notice that
when the window comes clear down a nail
flips the switch one way. That cuts the
current off the pull -down winding of the
motor and connects the pull -up winding so
that current will go to it when the tran-

sistor- operated relay releases and the top
contacts close. When the window is opened
wide, the switch is flipped back by the other
nail so that current is cut off the pull -up
winding and everything is ready for the current to go to the window -closing winding
when the relay armature is pulled down
again. So the window will close when it
starts to rain, and when the rain
As though on cue, there was a repetition
of the whirring noise, and the window shot
to the wide -open position.
"The water has dried off the sensing
unit," Carl explained.
"Carl, that is a slick contraption," Jerry

-"

applauded, "and I'm going to flx up one for
my room, too. Right now, though, I've got
to eat supper. How's about taking in that
show at the 'State' tonight ?"
"Fine. I was going to suggest that myself.
See youtlabout seven."
"Okay, and I'm going to take along my
water pistol and give that nasty -tempered
little dog at the corner of Spear and Ninth
Street a surprise when he runs out and tries
to bite us. Unless someone breaks him of
that habit, he's really going to harm some
kid one of these days. Water won't hurt
him, but I know he hates it."
But the boys were doomed to disappointment. The little terrier did not show up to
snarl at their ankles, even though they went
around the block three times in the hope
of tempting him out. Like most dedicated
teachers, they were very eager to impart a
needed lesson!

THE SHOW was a double feature; so it
was quite late when it was over. Being
none too eager for their parents to know
the lateness of the hour, they walked very
softly on the grass between their two
houses, staying in the deep shadows. Just
as they were preparing to part and steal
quietly in their respective back doors, Jerry
clutched Carl's arm and pointed at a ladder
From Collaro Ltd., world's largest manufac-

New Transcription -Type
Tone Arm Makes Collaro
World's First True

High Fidelity Changer

turer of record playing equipment -comes
the most significant development in years
-the exclusive new transcription -type tone
arm, which transforms the conventional
record changer into a TRANSCRIPTION
CHANGER, with features of the finest professional equipment.
The arm

is a one-piece, spring -damped,
counter -balanced unit which will take any
standard high -fidelity cartridge. It is free of
any audio spectrum resonances.
Stylus pressure between the first and last
records in a stack remains virtually constant at less than a gram of difference,
compared to 4 to 8 grams on conventional
changers. Vertical and horizontal friction
are reduced to the lowest possible level,
insuring longer life for records and styli.
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TC

In its superb performance, the new Collaro
Continental, Model TC -540, meets the rigid
requirements for high fidelity equipment,
offering professional quality at a record
changer price. The continental is $46.50.
Other Collaro changers are priced from
$37.50 up. (Prices slightly higher west of
Mississippi.)

540
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Whether you stand at a machine or
whether you're maksit at a desk
ing $75 a week or $75 hundred a
year
. whether your interest is
Power Plants or Paper Pulp, Adverchances are
tising or Electronics
I.C.S. has exactly the course you
need to get ahead.
I.C.S. is not only the oldest and
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largest correspondence school. It

also offers the most courses. 256 in
all. Each one success-proved by graduates who rose to top technical and
administrative positions. Chief engineers. Superintendents. Foremen.
Managers. Executive assistants.
I. C. S. Courses cover bedrock facts
and theory plus practical, on -the-job
applications. No skimping. Texts

are prepared by leading business and
industrial authorities working with
J.C. S. editors and educators. They
are constantly being reviewed and
revised in line with current developments.
As an I.C.S. student, you study
in your spare time, set your own
pace. No time lost getting to class
or waiting for slower students to
catch up. If you wish, I.C.S. will
make progress reports to your employer. You win recognition as a
"comer," one who is ready to move
ahead. Thousands of students report
pay increases and promotions within
a few months of enrollment. All
graduates win the coveted, approved
I. C. S. diploma.

Check the subject that interests you in the coupon below. I. C. S. will rush you (1) a special
book outlining your opportunities in this field, (2) the 32 -page gold mine of career tips, "How to Succeed," (3) a
sample I. C. S. lesson (Math.) demonstrating the famous "I. C. S. Method." "X" MARKS OPPORTUNITY.
Ntiona

3 FREE BOOKS!

an I. C. S. Diploma!
For Real Job Security-Get
YP

SOX

134934

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

Nationall

em Set,
Hoo

me Study

Counlil

(Partial list of 257 courses)

SCRANTON 15, PENNA.

Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson):
D Industrial Electronics
D Good English
ARCHITECTURE
CIVIL
D Practical Radio-TV [nag
Aero- Engineering Technology
ENGINEERING
D High School Mathematics
and BUILDING
Practical Telephony
CONSTRUCTION D Aircraft 3 Engine Mechanic
D Civil Engineering
D Short Story Writing
D Radio -TV Servicing
Air Conditioning
D Construction Engineering
BUSINESS
LEADERSHIP
Highway
Architecture
Engineering
n
D Accounting
Industrial Foremanship
Arch. Crewing and
D Professional Engineer (Civil) D
RAILROAD
D Advertising
Cl Industrial Supervision
Designing
D Reading Struc. Blueprints
El Car Inspector and Air Brake
D Personnel -Labor Relations
Business Administration
Engineering
D Building Contracter
Structural
D
E1 Diesel Electrician
Management
D
D Business
Supervision
Mapping
D Building Estimator
Surveying
and
n
Diesel
Engr. and Fireman
D Cost Accounting
M ECHANICAL
D Carpentry and Mil.work
H Diesel Locomotive
D Creative Salesmanship
DRAFTING
and SHOP
Carpenter Foreman
Cl Managing a Small Business
D Aircraft Drafting
n Diesel Engines
Heating
STEAM and
D Professional Secretary
D Architectural Dialling
n Gas -Elec. Welding
Interior Decoration
DIESEL POWER
D Public Accounting
D Drafting Machine Design
D Industrial Engineering
D Painting Contractor
Combustion Engmeencg
n
Purchasing Agent
D
D Electrical Drafting
n Industrial Instrumentation
D Plumbing
n Power Plant Engineer
n Salesmanship
n Mechanical Drafting
n Industrial Metallurgy
D Reading Arch. Blueprints D Salesmanship and
Stationary Diesel Engr.
n
n Sheet Metal Drafting
n Industrial Safety
ART
D Stationary Fireman
Management
D Structural Draping
D Machine Design
D Commercial Art
Traffic Management
D Magazine d Book Illus.
D Machine Shop Practice
TEXTILE
CHEMICAL.
ELECTRICAL
Mechanical Engineering
Show Card and
D Carding and Spinning
D Analytical Chemistry
n Electrical Engineering
D Prole vonai Engineer (Meth) n Cotton Manufacture
Sign Lettering
D
Elea Ecar. Technician
D
Chemical Engineering
dty Control
Shoorol
Sketching and Painting
D Quality
D Cotton Warping and Weaving
Elec. Light and Power
D Chem. Lab. Technician
D Reading Shop Blueprints
D Loom Fixing Technician
AUTOMOTIVE
Practical Electrician
El Elements of Nuclear Energy
p Air
and
D Textile Designing
D Automobiles
D General Chemistry
D Practical Lineman
Air Conditioning
D Auto Baty Rebuilding
D Natural Gas Prod. and Trans. D Professional Engineer (Elec) D Tool Design D Tool Making D Textile Finishing d Dyeing
Throwing
and Refinishing
D Petroleum Prod. and Engr
RADIO, TELEVISION D Warping and Weaving
D Auto Encino Tuneup
HIGH SCHOOL
D Professional Engineer iChem)
Worsted Manutacturing
D General Electronics Tech.
Auto Te hmcran
D High School Diploma
D Pulp and Paper Making

n

Reade

n

Ago

Name

City

Zone

Occupation

April,

1958

State

Home Address

Woraing Hours

A M

to P M

Canadian residents send coupon to Irlernational Correspordence Schools, Canadian, Ltd.,
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces

Carl $ Jerry (Continued from page 12)

DO YOU

HAVE the

EAR

for
,

EASY LISTENING?

NOW YOU CAN HAVE EASY
LISTENING at a LOW COST

-

Easy listening velvet smooth
response over the entire audio
range-that's what you get in
a new Utah Unidrive Coaxial
High Fidelity Reproducer.
Engineered for exceptionally
fine frequency extension of both
the bass and extremely high
registers
Unidrive will give
you unsurpassed tonal quality
-with minimum distortion
velvet smoothness that is a revelation and a real pleasure to
hear.
The Utah Unidrives are unique
in design and assembly technique. A single, high efficiency
magnet drives two perfectly
matched and balanced high and
low frequency cones with
mechanical crossover, to achieve
an efficiency heretofore unattainable in conventional designs.
A newly developed skiver roll
cone treatment immeasurably
increases speaker lifetime.

-a

-a

*

and hear the new Utah Unidrives at your dealers today. Available in six models and five sizes
6 X 9 ", two 8 ", two 12" and 15 ".
Starting at the unbelievably low
price of only $15.95.
See

-

RADIO PRODUCTS
CORPORATION
HUNTINGTON, INDIANA
Expt. Dept. Fidevox International, Chi., Ill.
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leading up to Carl's wide -open window.
"Holy cow! Someone's been burgling the
house!" Carl gasped.
"Yeah, but the question is : is he still in
there or has he gone ?" Jerry whispered.
"Let's go in my house and call the police."
Before they could turn away, they heard
a slight noise at the window, and in the
faint illumination of the alley light they
could make out a dim form swinging a leg
over the window sill.
"He's going to get away," Carl groaned.
The shadowy figure got both feet on the
ladder and then turned around and leaned
back inside the room to pick up something
from the floor. At that instant Jerry pulled
his water pistol from his pocket.
"Are you nuts ?" Carl hissed. "Put that
thing away. You can't fool anyone with it."
Without replying, Jerry pulled the trigger; and a silvery spray arched through the
air and fell on the roof of Carl's garage.
Instantly there was a whirring sound from
the top of the ladder and then a loud grunt.
The window had come squarely down across
the small of the burglar's back and pinned
him to the sill. The whirring continued as
the motor kept grinding away with the sash
cord undoubtedly slipping on the broom handle.
In a flash Carl darted forward and pulled
the ladder from beneath the wildly waving
feet. At the same time Jerry bolted into his
house to call the police. When he got back
outside, the burglar's feet were still kicking futilely at the siding, and Carl had gone
inside to alert his family to the situation. A
squad car jerked to a halt in front of the
house and two policemen piled out of it.
One accompanied Jerry and Carl up to the
latter's room while the other took up a
position beneath the window.

IT

WAS A STRANGE sight that flashed
on when Carl snapped the light switch in
his bedroom. Half in and half out of the
window was a rat -faced man whose arms

were flailing the empty air like the flippers
of a turtle lying on its back. On the floor
in front of him rested a pillow-case bulging
with his loot.
"Get me out of here," he pleaded. "This
thing is cutting me in two."
Gingerly Carl edged around until he could
work the limit switch and then raise the
armature of the relay manually so that the
window released its victim. The policeman
hauled him into the room by the collar and
snapped a pair cf handcuffs on his wrists.
"You boys have a real prize here," the
officer remarked. "This is none other than
Ghost Gargan, one of the slipperiest second Always say you saw it
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RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very
first lesson. Courses for the beginner and the
advanced student. Pay -as-you-learn. You need pay
for only one study group at a time.

r RCA INSTITUTES, Inc.

Home Study Dept. PE48

350 West Fourth Street, New York 14, N. Y.

FREE 52 page CATALOG on Home
Study Courses in Radio, Television and Color TV. No salesman
will call.
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RCA Victor Co., Ltd.

5001 Cote de Liesse Rd., Montreal 9, Que.
To save time, poste coupon on postcard,

15

of

Carl & Jerry (Continued from page

quarter - century

a

PRECISION
know -how
is now yours... in

P

j

A

[o)

quality test
instruments in

KIT FORM
...the only line of test

Model V-70 VTVM Kit
with peak to peak ranges
Net Price: $31.50

instrument kits

engineered and produced
under the auspices of a

major test equipment
manufacturer ... and
conveniently available
directly from your local
electronic parts
distributor.

Model B -10
Battery Eliminator Kit
less than 0.3% ripple
no external filter

adaptors required
Net Price: $41.95
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story men ever to grace a prison cell. How
on earth did you ever trap him ?"
Quickly the boys explained the operation
of the automatic window. The other officer
had come up by this time, and when they
had heard the whole story, the two policemen laughed and slapped each other on the
back until tears came into their eyes.
"Oh, wait until we tell this!" one of them
gasped. "The great Ghost Gargan taken by
a couple of kids with a water pistol!"
"So, okay, you wise guys," Ghost snarled;
"but just remember it don't make you
badge: toters look too good either. You
couldn't catch me. And I've got news for
you : kids are smarter now than they used
to be. Take these punks for instance. You'd
think they would be going around letting
air out of tires, tin -canning dogs, breaking
windows, and doing other things like that.
But are they? Oh, no! Not these two!
They're fooling around with this electronic
jazz, keeping a man from making a living."
"Never underestimate the power of ILO,"
Carl said smugly as the officers started toward the door with Gargan between them.
"Remember that little rhyme about :
`Little drops of water,
little grains of sand
Make the mighty ocean
and the mighty land. ""
"Come on let's go to jail," Gargan
groaned. "I've had all I can take."

El

Model G -30
RF Signal Generator Kit
Net Price: $28.50
Model G- 30 -PC:
Same as Model G -30
but with pre -calibrated

front end.

Net Price: $35.50

Model C -20
Resistance-Capacity Ratio Bridge Kit
Net Price: $20.95

Model S -50
5' Oscilloscope Kit
Net Price: $49.50

Model T-60
Tube Checker Kit
Net Price: $38.75

Model Z -80
Signal Tracer Kit
Net Price: $29.50

Model M -40
High- Sensitivity
VOM Kit
Net Price: $31.50
Available and on display at leading electronic parts
distributors, Write for descriptive bulletin.
RF -AF

PI11AJ

I

CJR ELECTRONICS

CO., INC.

70 -31 84th Street, Glendale 27, L. I., N. Y.
A

DIVISION OF

.PRZY%SJONAppa,e,Y5 Company, Ina

Export: 458 Broadway, N. Y. 13, N. Y. Canada:
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Half in and half out of the window was a rat faced man whose arms were flailing the empty air ..
Always say you saw it
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EARN MORE MONEY... GET INTO

TELEVISION

ELECTRONICS -RADIO
- In Spare Time

Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE
At Home

'ï
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YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT
Parts to build
all tubes plus

a
a

modern TV set, including
large screen Picture Tube

Parts to tuild a powerful Superhet Receiver,
standard broadcast and short wave

Parts to conduct many experiments and build

19 BIG KITS

Continui-y Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator
A

YOURS TO KEEP

Valuable Professional Multitester

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES
1. TELEVISION,
2 RADIO, FM

3. INDUSTRIAL ELECTRONICS
4. SOUND RECORDING AND HI

PREPARATION FOR FCC LICENSE
6. AUTOMATION
7. RADAR AND MICRO WAVES
8. COMMUNICATIONS
S.

INCLUDING COLOR TV
AND AM
FIDELITY

- many
other
-qualified
consultation
staff,

materials and services
privilege with our
and Graduate Employment Service. EVERYTHING
for
outstanding <uccooi
NEED
YOU
in Electronic,.

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS-RADIO INDUSTRY!

You can build a secure future for yourself if you get into Electronics NOW! Today's shortage of trained technicians creates
tremendous opportunities. National Schools Shop- Method trained
technicians are in constant and growing demand for high -pay jobs
in Broadcasting and Communications, Electronic Research, Servicing and Repair, and many other branches.
Let

National Schools,

a

Resident course. You can handle sales, servic-

Technical School for over 50 years
train you for today's unlimited opportunities in electronics! Our Shop
Method trains you to be a MASTER TECHNICIAN. Completely up to
date, developed by experienced instructors and engineers, your Telerama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
even prepare for
printed circuits
FCC License without taking a special

-

trainin. in
kn;e'es
start NV. io

your

ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY!
EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.
YOU GET EVERYTHING YOU NEED
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TECHNICAL TRADE TRAINING SINCE 190S
LOS ANGELES 37. CALIFORNIA

TV-Radio-Ellectronics. PLUS actual sample
lesson -yours at no cost, no obligation.
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"COMMERCIAL RADIO OPERATOR'S
LICENSE GUIDE-Elements I and 2" by,
Martin Schwartz. Published by American
Electronics Co., 1203 Bryant Ave., New
York 59, N. Y. 48 pages. Soft cover. 75 cents.
This is the first of a series covering the
elements of the FCC Commercial Radio
Operator's License Examinations. In addition to giving a complete answer for each
one of the FCC study questions, the book
also contains sample FCC practice examinations using multiple- choice type questions.
Recommended: To all "boning up" for
Elements 1 and 2 of the Commercial License exams.

NEW RECORD CHANGER
ACHIEVES HIGH FIDELITY
TURNTABLE PERFORMANCE

GLASER -STEERS

GS

eûei

eie

offers fully automatic operation
and added record and stylus protection
At last, the quality performance of a turntable has been
combined with flawless record handling convenience.
The result is-the new Glaser- Steers GS Seventy Seven.
Wow and flutter are virtually non-existent. Rumble,
for all practical purposes, has been eliminated,and automatic features such as the amazing 'SPEEDMINDER'
mark the GS-77 as the most advanced record changer
of our time.

-

'SPEEDMINDER' does

your thinking prevents you from
using the wrong stylus with your records; selects
the
correct turntable speed
and intermixes and plays
33 and 45 rpm records automatically, without regard to
size or sequence.
Another important GS -77 feature is that the turntable
pauses during change cycles and doesn't resume motion
until next record has come into play position and stylus
is in lead-in groove. This eliminates record surface wear
caused by grinding action of record dropping on moving disc
common drawback in other changers.
Other GS -77 features include CHANGE CYCLE
only 5 seconds fastest in the field. MOTOR
induction; dynamically balanced, hum shielded -pole
and
shock suspended. ARM
acoustically isolated; has
vernier adjustment for stylus pressure, and convenient
finger lift for manual play, as well
indicator to facilitate location of stylus on groove;asvariation
in stylus
pressure between first and tenth record is less
than
I gram. MUTING SWITCH & R/C NETWORK
maintains silence except when record is being played.
IDLER automatically disengages
'off' position to
prevent flat spots. PRE -WIRED forineasy
installation,
replaces most other changers.
The new GS -77 is absolutely jamproof. A single knob
controls all automatic and manual speed operations.
$59.50 less cartridge and base (base illustrated,
See and hear the new GS -77 at your local high $9.60).
dealer, or write for further information. Dept. fidelity
PE -4

...
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GLASER- STEERS CORPORATION

20 Main Street, Belleville 9, New Jersey
In Canada: Glaser-Steers of Canada, Ltd., Trenton, Ö,,ra.;..
Export Div.: M. Simons as Son Co I nc., New York
7, N. Y.
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"1958 TEST EQUIPMENT ANNUAL" edited
and published by Howard W. Sams & Co.,

Inc., Indianapolis 5, Ind. 116 pages. Soft
cover. $1.00.
Published annually by the Sams Company, this latest edition is a gold mine of
information for those contemplating the
purchase of new or replacement test equipment. You'll find specifications listed for
over 350 different items, ranging from a
49 probe connector to a $725 tube tester.
Test equipment available in kit form only
has not been included, however. In addition to the product listings, there are
sections devoted to general use of test
equipment and special articles on troubleshooting, alignment and maintenance.
Recommended: to the electronic beginner
wishing to compare specs' and to the
serious serviceman who wants to know
what's available to the trade.
"PRINCIPLES OF ELECTRICAL MEASUREMENTS" by H. Buckingham and E. M.

Price. Published by Philosophical Library
Inc., 15 East 40th St., New York, N. Y.
600 pages. Hard cover. $15.00.
Problems of electrical measurement are
becoming the concern of industrial and
mechanical engineers. As automation gains
headway, it is more and more necessary
for the industrial engineer to understand
the electronic principles and to ^h ^;ques
his machines "use" to accept and convey

A ways
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AMAZING

KnightikitS

IN THIS EXCITING ELECTRONICS CATALOG
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THERE'S A

knight -kit

LOWEST COST
LATEST DESIGN

FOR EVERY NEED

EASIEST TO BUILD
FINEST

QUALITY

Do-1rYours.IfÑ CAVE UP 7a

50%

knight -kits:
BEST BUY

knight -kits:

HI -FI
KITS

BEST BUY

18 -Watt

FM -AM Tuner

30 -Watt

FM Tuner

Amplifier
Amplifier
25 -Watt Amplifier
20 -Watt Amplifier
10 -Watt Amplifier

Preamplifier

Speaks System
3 -Way Speaks System
2 -Way

HOBBY
KITS

"Space- Spanner" Radio
"Ocean- Hopper" Radio
"Ranger" Superhet Radio
Intercom
Electronic Lab Kits
2 -Way

knight -kits:
BEST BUY

Crystal Set
Wireless Broadcaster

5- Transistor

Portable

2- Transistor Pocket Radio

Transistor Lab Kit
1- Transistor Radio
Photoelectroric System
Electronic Photoflash
Phono Oscillator

INSTRUMENT
KITS

knight -kits:
BEST BUY

5" Oscilloscopes

Vacuum Tube Voltmeter

AMATEUR
KITS

Tube Tester
VOM's
RF Signal Generator

Capacitor Checker

Signal Tracer

All -Band Ham Receiver

50 -Watt

R/C Tester

Audio Generator

RF

Transistor Checker

Sweep Generator

Self- Powered VFD
100 kc Crystal Calibrator

Flyback Checker
Battery Elim`nator

R/C Substitut on Boxes
Voltage Calibrator

404-PAGE ALLIED CATALOG
Send for this value -packed catalog
featu-ing the complete ALLIED KNIGHT -KIT
line, as well as the world's largest stocks of

everything in Electronics. You'll want this
valuable, money-saving Buying Guide.

WRITE FOR YOUR
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"Z" Bridge

Code Practice Oscillator

ALLIED RADIO
ALLIED RADIO CORP., Dept. 120 -D8
100 N. Western Ave., Chicago 80, III.
Send FREE 1958 ALLIED 404 -Page Catalog
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Bookshelf

(Continued from page 18)

information. This volume includes discussions and examples of the application of
oscilloscopes, bridges and a number of less
familiar instruments.
Recommended: to those interested in the
application of laboratory measurement
techniques to the industrial domain.
"TV TUBE SUBSTITUTION AND TROUBLE
CHASER CHART" compiled by H. G. Cisin,
Amagansett, N. Y. Chart, 35 cents.
This chart performs three functions. As
a picture guide, it shows at a glance 22

common picture faults due to tube trouble.
As a TV tube trouble chaser, it shows
which tubes to test; and it also indicates
tube substitutions where exact types are
not available. Over 256 different types of
tubes are listed.
Recommended: to all P.E. readers, who
may obtain a copy at the special price of
10 cents by writing directly to H. G. Cisin.
Say you saw it in POPULAR ELECTRONICS.

Free Literature Roundup
You'll find information on the new polymerized and tri -polymer cones used in the
Hartley 217 full-range speaker and the
Hartley -Luth "Holton" speaker system in

new illustrated folders published by Hartley Products Co., 521 E. 162nd St., New
York 51, N. Y. Details and illustrations of
this company's complete line of cabinets,
including some new designs, are included.

University Loudspeakers' complete line
speaker systems and
factory- assembled enclosures is covered in
a new brochure. Styling features of each
cabinet are presented and the acoustic design is discussed. Technical specifications
of the speaker components are also given.
Write to University Loudspeakers, Inc., 80
S. Kensico Ave., White Plains, N. Y., for
your copy.
of high -fidelity

Photos, schematic diagrams and detailed
descriptive data on the Viking amateur
equipment and accessory line are presented
in Catalog #957 (28 pages) available from
E. F. Johnson Co., Waseca, Minnesota.
A new catalog describing the Karlson
Ultra- Fidelity line of loudspeaker enclosures has recently been issued by Karlson
Associates, Inc., 1610 Neck Rd., Brooklyn
29, N. Y. Models ranging in price from the
$26.70 bookshelf -type unfinished model to
the $249 console for 18" speakers are illustrated. All cabinets feature newly patented Karlson acoustic transducer. 3l

Here's the Hobby
Satellites!

As New as Earth

NOW YOU CAN BUILD
RADIOS-MOTORS-RELAYS

Powered by the Sun!
YOU'VE READ ABOUT SOLAR BATTERIES ON EARTH
SATELLITES!... and now solar
batteries can power devices of all types for you! Beginners, hobbyists,
engineers,
everyone with a basic knowledge of electronics can have
hours of fun and gain firsthand experience in the new science of harnessing solar
energy... the power source of
the future! Leading electronic parts distributors carry a complete
line of precision
made photovoltaic instruments that directly convert light
into electrical energy. Best
of all -they are not expensive, and with proper care will last indefinitely.
Start this
new hobby today. It's easier than you think -and fun -to
put the sun to work for
you! It's the newest hobby under the sun!
THIS 84 PAGE BOOK TELLS HOW SUN BATTERIES AND $
-

-

PHOTOCELLS WORK -GIVES PLANS FOR MANY PROJECTS

FREE PLANS!
for the radio shown and other interesting
devices will help you get started. Ask for the

"PROJECT

P

Packed with information, this book gives basic theory and applications. Completely illustrated,
it contains wiring diagrams and plans -every detail necessary to build many interesting devices.

INTERNATIONAL RECTIFIER CORP.

OF THE

MONTH"

At your electronic
parts distributor!
BUT THE B2M, THE BOOK AND

B2M SUN BATTERY

ALL OTHER COMPONENTS REQUIRED

Thus is the famous B2M you've read

PARTS DISTRIBUTOR.

AT YOUR FAVORITE ELECTRONICS

about in leading popular magazines. In bright sunlight (10,000 ft. candles)
this battery will deliver 2 milliamperes at 250 millivolts
under optimum conditions.
A $2.50 value

for only

If you are unable to locate them in
your area, send check or money order to
INTERNATIONAL RECTIFIER CORPORATION,

50

EL SECUNDS, CALIFOANIA.

SPECIAL OFFER, The book and the B2M Sun
20

Battery for only $2.85 at your distributor
Always say you saw it
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It's NEW!

Send for this FREE Booklet today!

See what can be yours in the rapidly

expanding field of ..

iad

.

ELECTRONICS
INCLUDING: GUIDED
INSTRUMENTATION

AUTOMATION

RADAR

MISSILES

COMPUTERS

ASTRONAUTICS

SERVO -MECHANISMS
AERONAUTICAL ELECTRONICS
COMMUNICATIONS
TELEMETERING

MANUFACTURING
BROADCASTING

TELEVISION

ar°111.X.
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Electronics offers you a
Better Job
Better Pay
Promotion
Greater Security
Greater Confidence
Better Living For
You And Your Family

RADAR

GUIDED MISSILES

COMPUTERS

of

SERVO

AERONAUTICAL

A TINY AM CM TV
4RV NAVY CAA
MILITAP
i: OMMUNICAYIONS
MANUFACTORI NO

-

All these benefits can be yours if you act
now! Take that first step this minute
No obligation whatsoever! Write
Capitol Radio Engineering Institute,
3224-16th St., N.W.,
Dept. 124 -E
Washington 10, D. C.

v>ae-moramar. r

., p

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET!
CAPITOL RADIO ENGINEERING INSTITUTE.

-

Founded 1927
Accredited Technical Institute Curricula
3224 16th St., N. W., Washington I0. D. C.
Dept. 124 -E
Booklet
illustrated
FREE
outline
and
Please send me your course
describing
"Your Future in the New World of Electronics" .
opportunities and CREI home study courses in Practical Electronic
Engineering Technology.

ECPD

.

H
CHECK

FIELD OF

GREATEST
INTEREST

Radar, Servo and Computer Engineering Tech nology
Electronic Engineering Technology
Broadcast (AM. FM. TV) Engineering Technology
Television Engineering Technology
Aeronautical Electronic Engineering Technology
Age

Name

Zone

City

April,

1958

EMPLOYED
BY

TYPE OF
PRESENT WORK

EDUCATION: YEARS HIGH SCHOOL
YEARS COLLEGE

Street

CHECK:

NOT FOR BEGINNERS: It you have the equivalent of
a high school education, and are good at mathematics. If
you have some electronic experience (advanced amateur,
experìmrnting, military, or industrial), you can qualify
for CREI Home Study Training. (No electronic experience required for Residence School admission.)
To help us answer your request intelligently, please give
the following information:

Home Study

Residence School

State

ELECTRONICS EXPERIENCE

El Korean Veteran
21
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P,lte STEREO

YEARS AHEAD

TUNER KIT

THE MOST FLEXIBLE TUNER EVER DESIGNED
Use it as a Binaural- Stereophonic FM -AM tuner
Use it as a Dual -Monaural FM -AM tuner
Use it as a straight Monaural FM or AM tuner
Tubes + Tuning Eye + Selenium Rectifier
Separately Tuned FM and AM Sections
Armstrong Circuit with FM /AFC and AFC Defeat
12 Tuned Circuits
11

Dual Cathode Follower Output
Dual Double -Tuned Transformer Coupled Limiters.
More than -a year of research, planning and engineering went into the
making of the Lafayette
Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting
(simultaneous
transmission on both FM and AM), the independent operation of both the FM
and AM sections
at the same time, and the ordinary reception of either FM or AM. The
AM and FM sections are
separately tuned, each with a separate 3 -gang tuning condenser, separate
flywheel tuning and
separate volume control for proper balancing when used for binaural
programs.
accurate knife -edge tuning is provided by magic eye which operates independently Simplified
on FM and
AM. Automatic frequency control "locks in" FM signal permanently.
Aside from its unique
flexibility, this is, above all else, a quality high -fidelity tuner incorporating
features
found
exclusively in the highest priced tuners.
The 5 controls of the KT -500 are FM Volume, AM Volume,
FM Tuning, AM Tuning and 5- position
Function Selector Switch. Tastefully styled with gold -brass
escutcheon having dark maroon
background plus matching maroon knobs with gold inserts.
The Lafayette Stereo Tuner was
designed with the builder in mind. Two separate printed
circuit
boards make consttuction and
wiring simple, even for such a complex unit. Complete kit
includes all parts and metal cover,
a step-by -step instruction manual, schematic and pictorial
diagrams. Size is 133/4" W x 101/4' D
x 4t/2" H. Shpg. wt., 18 lbs.
The new Lafayette Model KT -500 Stereo FM -AM Tuner
is a companion piece to the Models
KT -300 Audio Control Center Kit and KT -400 70 -watt Basic
Amplifier
of these 3 units form the heart of a top quality stereo hi -fi system. Kit and the "Triumvirate'

KT-500

LAFAYETTE

Net

MASTER AUDIO CONTROL CENTER

74.50

with

BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
This is not only the finest hi -fi preamp 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. Incorporates an extra channel and dual
volume control for binaural reproduction. Features include DC
on all tube filaments, negative feedback in every stage, dual
cathode follower output stages and latest printed circuit con-

struction. Less than 0.09% IM distortion and less than 0.07
harmonic distortion at IV. Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire
audible spectrum. 7 inputs for every type of phono, tuner or
tape. Tasteful styling, brilliantly executed. Size 123/4" x 91/4"

Sel+ - cowered sG DC On Alt Filaments
24 Pis Hans of Equalization

x 33/4 ". Shpg.

wt., 101/2 lbs.
KT -300- Lafayette Master Audio Control Kit
coge and detailed assembly instructions.

Tape Head Input, High Impedance
Dual Cathode Follower Output Stages

Complete with
Net 39.50
above completely wired and tested with coge
and instruction manual.
Net 59.50
LT -30 -Some as

DELUXE

70 WATT BASIC AMPLIFIER

Here's ultra -stability in a 70 watt basic power amplifier employing highest quality components conservatively rated to insure performance and long life. Features matched pair KT 88's
and wide range linear Chicago output transformer, variable
damping control, meter for bias and balance and gold finish
chassis. Frequency response 10. 100,000 cps ± 1db. Hum
and
noise 90db below full output. IM distortion less than 11/2%
at 70 watts, less than 0.3% below 30 watts. Harmonic
distortion less than 2% at 70 watts from 20 to 20,000 cps
ldb.
Output impedance 4, 8 and 16 ohms. Handsome decorative
cage perforated for proper ventilation. Size 14t/2 x 10 x
73/a"
including cage and knobs. Shpg. wt., 40 lbs.
KT- 400- Latayette 70 watt Deluxe Basic Amplifier Kit complete
with cage and detailed assembly instructions.
Net 69.50
LA-70-Some as above completely wired and tested with cage
and instruction manual.
Net 94.50

±

Conservatively Rated At 70 Watts
Merered Balance And Bias Adjust Controls
Inverse Feedback
Variable Damping
Avolliable In Kit And Wired Form

165 -08 Liberty Ave,
JAMAICA 33, N. Y.
22

I00 SIXTH AVE.
PLAINFIELD, N. 1., 139 W. Second St.
SB, N. Y., 542 E. Fordham Rd.

BRONX
-

NEW YORK. N.Y.
BOSTON

It,

NEWARK

2.

MASS.,
N.

Ill

1.. 14

Include postage with order.

Always say you saw it
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Federal St.
Central Are.

ELECTRONICS

NEW 180 PAGE ELECTRONIC
CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS
Radio

The newest and largest assortment of Electronic.
and
and TV parts. HO -Fi and Public Address Components
miniasystems, lost Equipment, tubas, Transistor Kits and

taraed components for, transistor circuitry. Ham Equipment, Builders Kits, Tools, Books, Microscopes, Binocular,
Telescopes, Cameras, and Drafting Equipment. -ALL AT
LOWEST PRICES -Catering to th economy minded
dodo, saric.mn, nginr, technician, .apnrimonf.r and
hobbyist. CRAMMED FULL OF MONEY SATING BUYS.
SEND FOR TOUR FREE COPY TODAY.

NEW! 6 TRANSISTOR SUPERHET RECEIVER with
GE

LATEST NPN -PNP TRANSISTORS
CLASS B PUSH -PULL AMPLIFICATION- PLENTY

2N188A AUDIO OUTPUT TRANSISTORS

100% SUBMINIATURE PARTS-

OF POWER.

NO

FOR GROUP AND PRIVATE LISTENING

COMPROMISES!

+ LABORATORY DESIGNED- SENSITIVE,

SELECTIVE, STABLE!

Incomparable Value!Kit
Superb Performance!
Transistor Superhet Receiver
its newly revised

e

KT -119A.
6
Transistor -wise Lafayette proudly presents
in an ingeniously engineered, laboratory
This improved model uses the latest GE NPN -PNP Transistors
The
circuit
commercial qualifytestedicircuitlproviding superb performance and an amazing superior
Coil, High -O Loop, Class B Push -Pull
features to specially matched set of 3 IF transformers, Oscillator and output stages- Has efficient 23/4"
Audio Amplification and optimum Transformer Coupling in audio
for private listening. Complete with all parts,
speaker for exemplary reproduction and earphone jack
New 28 page easy -to- follow step -bytransistors, pre -punched chassis, but less battery and leather case.
step instruction book. Size 6 x 31/2.x 11/2. Shpg. wt., 3 lbs.
Net 29.95
KT -119A
Complete Kit -Less Case and Battery
Net 1.30
2N6
9V
BURGESS
BATTERY
6 x 31/2
StLrdy attractive brown leather case with carrying strap for KT -119A.
MS -339A
No 12.95
Shpg. wt., 1 lb

29.95

MS- 366

LESS CASE AND BATTERY
.3

-

Sens

TRANSISTOR SUFERHET POCKET RADIO KIT
iPUE PCÌCKt
ANTENNA'

A

$UPEPI.EI rF1.E0ER NO EXTERNAL
N/.I <:ROUND'
e NC

remarkable aeneltivn, super -selective

pocket euperhet receiver with astonishing performance over the complete broadzuG band. Uses 2 high- frequency and
arm audio translator plus efficient diode
detector-and features 2 specially matched
IF transformers for maximum power
transfer. The - components are housed to
a professional looking beige plastic case.
The receiver's appearance enhanced by attractive maroon and silver
for
atetion dial. Sensitive bully. -ln ferrite antenna a lminates need
external antenna. A designer's dream In a true pocket superhet
Lattery, case, dial
melted Complete with al parts, transistors4 ye
1/16 ".
s2%
and easy to follow step-by-sEee instructions,
Shpg. wt., 1 lb,
Net 16.95
K1.116 -Complete Kit, leas earphone
Net 3,95
A43460-Su Az Power D'namie Earphone

"xi-

cps. Voice coil impedance is 14
1550
frequency 600 -700
ohms. The single ended miniature transistor output'

transformer has Shull ohm primary, Is i" W a 11/16"
D s y" H with 1 -5/16" Mtg. centers. Strpg. wt.,
lb.
SK -96-- Miniature I'M Speaker ör
bme
..Net 1.95
Output Transformer ..

22.50

Is 360MCI
120KC to T4asC ON FRNDAMENTALSI
30 DAY TRIAL PERIOD! FULL REFUND IF
YOU AIR NOT aATISNLD FOR ANY REASON

CRYSTAL

NE 3 95
It tins.rtlp

TH BUILT-IN

VOLUME CONTROL

Ïfuettc'

PRE42UD4CY 120KC

sv+ -6

Do not confuse
Completely wired and tested instrument.
range. Has the quality and
with kits sold in the same price for
3 to 4 times as much.
accuracy of inutrumelts selling
120KC to 320X11 320KC to
Six overlapping ranges
11MÓ, 11MC to
1000KC, 1MC to s '.MC, 3.2MC to
all on fundamentale cali38MC, 37MC to 130MC
Switch between
brated har-non.cs from 120MC to 280MC.
external source at
internal modulation at 400 cps or any be
used separately.
other frequencies. 400 cps signal can
and 400 cps
F.F
Outputs are uamodulated RF, modulated
audio. HF output is in excess of 100,060 micro volta.
Jacks are provsded fcr high or low RF output.
Fine adjust RF conHighly stable apecia_ circuit design.
across 1 megohm.
trol. AF or_tput 2 -3 volte, input 4 volte,
protected by clear plastic bezel.
6 inch etched dial plate
INT -AF
Common AF Terminals for EXT -MOD input and
output eliminates need for special connectors. Gray metal

-

1.95

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

,

recorder and other applications.

control of volume of reresponse of 50- 10,000 cycles and
and 5'x-27 thread fitting.
cable
shielded
5
ft.
52
db;
output level of
black
Easily replaceable cartridge and sulume control. Handsome
plastic case with chromed grill. Size: 21/2" H z 4' D x 2A" grill
wt.,
2
lbs.
Shpg.
MICROPHONE
44diameter.
PA-

GUARANIEEDF

DE`

-

-

ans pl carryorg105-126V.
wt.,
1e 6Ó80 cycle A.C.eShpg.
lbs.
22.50
150-10 - Signal Generator

April, 1958

Ideal for extremely thin transistor radios, miniature
aids and
Intercoms, telephone -type handsets, hearing mike
deother miniature applications. As a dynamic directly
be
either
may
and
output
millivolt
0,5
livers
connected to high impedance amplifier input or
transformer supplied may be used as matching transformer. Speaker handles up± to 300 udlliwatts and
10 db with resonant
-5000 cps
has response

Saves steps and pecviinel by
motely located amplifier. Hat

ACCURAC AND OUAIITY

F

-

COMPLETE WITH MINIATURE TRANSFORMER
HIGHLY EFFICIENT AS SPEAKER MICROPHONE

A quality crystal mite for

COMPLETELY WIRED AND TESTED!

8

-

NEW! WORLD'S SMALLEST PM SPEAKER
ONLY 9/16" THICK!
1- 3/16" DIAMETER

t=ts$

LAFAYETTE SIGNAL
GENERATOR

ana

Net 1.29

tive matching earphone

6

.A C

plug,

D

- - --

__

P.O. BOX 511

glaze

JAMAICA 31, N.Y.

Send FREE LAFAYETTE Catalog 305

NifiL
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LETTERS
Fast Worker

I have just completed calibration of the lean
pocket neon voltmeters (January '58). I finished
the construction within a week after getting the
magazine. Both are housed in 3 x 2 x 1" plastic
boxes which I painted with a spray can. I plan to
build the whole series.
DUDLEY GLASS

III

Beverly Hills, Calif.

Audience for WWV

Who said

all

brands of

I read "Can You Spare the Time" by Myron
Joseph in the February issue of POPULAR ELECTRONICS and thought it was a fine article. I use
both WWV and WWVH in my work.

M

SGT. ALLEN

M.

RAYMOND

USAF

recording tape are alike?

Since I first saw an issue of POP'tronics, I've
become addicted to it. I was especially glad to
see on page 49 of the February '58 issue Myron
Joseph's article entitled "Can You Spare the
Time ?" I recently assembled a three -tube broadcast and short -wave receiver. A few days before
I got the February issue, I picked up WWV on
both 10 and 15 mc., but didn't know what it was
about. When I saw "Can You Spare the Time,"
I learned what WWV was doing and found it very

interesting.

JOAN DUNN

Forest Hills, L. I., N. Y.
Mr. Joseph says thanks.

Some Changes Made

Obviously someone
who has not tried

By adapting a few minor changes to Bradford
Van Ness' instructions in "Tune on the Nose,"
(January '58 POPULAR ELECTRONICS), I attached
a tuning meter to my Heathkit FM -3 tuner (he
describes the FM -3A). The results are excellent.
The addition of this tuning meter is the best thing
that ever happened to Heath's reliable tuner. My
compliments to Van Ness.
M. M. MASON

Grosse Pointe, Mich.

Turntable Belt Wanted

Can you or any of your readers tell me where
I can obtain a %"-diameter fabric or plastic endless belt approximately 34" long (total length) ?
This is for a turntable I built. I am now using a
spliced belt which is about gone.
WALTER RAY

Shreveport, La.
Try Components Corp., Denville, N. J.

The Demi- Quad's Good

Available wherever quality tape ta sold.

ORRadio Industries,

Inc

Opelika. AIaba¡na

Export: Morhan Exporting Corp., New York, N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

24

I would like to tell you how much I enjoy your
very fine magazine and your excellent articles, such
as "DX with a D-Q" in January '58, page 65.
I built the Demi -Quad antenna for a little over
$5 (boy, that junk box comes in handy). I made
only one change in it; I used 300-ohm twin-lead
Always say you saw it
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Wont To

Successful
Ele
onics
Training

How To

Pass

Double
Yur Pay

1321011

Get into Radio TV- Electronics

License
Exams

FCC Commercial License
your
Get
or your money back
FIND OUT

what the FCC license means

is

recognized by employers as proof of your technical

FIND OUT

how the FCC license helps you get a

Your FCC license

ability.

better job or increase your pay
When Jim enrolled, he was a temporary employee of the City of Tacoma,
Washington. He was helping wire and
install an interoffice phone system. In
the space of 14 months, he completed
the Master Course and received his
first class license. He is now installing
and maintaining mobile and microwave
equipment.
James S. Glen, Jr.
2920 Knob Hill Rd., Tacoma, Wash.

FIND OUT

on

your present job

am pleased to inform you that I
recently secured a position as Test Engineer with Melpar, Inc. (Subsidiary
of Westinghouse). A substantial salary
increase was involved. My Cleveland

"I

Institute training played a major role
in qualifying me for this position.'
Boyd Daugherty, 105 Goodwin Ct.,

Apt. C, Falls Church, Va.

Accredited by the National Home Study Council

how to get your

FCC license in a minimum of time
John H. Johnson, Boise City, Okla.
Prentice Harrison, Lewes, Delaware
Herbert W. Clay, Phoenix, Ariz.
Thomas J. Bingham, Finley, N. Dak.

LI

FIND OUT

License
1st Class
st Class
2 id Class
2nd Class

Time

Cleveland Institute of Radio Electronics

r

weeks
weeks
weeks

how we guarantee
your FCC license

will provide you with the
mental tools of the electronics technician and prepare you
for a First Class FCC License (Commercial) with a radar
endorsement. When you successfully complete the Master
Course, if you fail to pass the FCC examination, you will
receive a full refund of all tuition paymants.
The Master Course in Electronics

I. FIND OUT

In what kind of work
are you now engaged?

how employers make job
offers like this to our
graduates every month

need of

erril

IVFR

Cleveland 3, Ohio

In

what

branch

Electronics are
interested?

Age

Name

MANUFACTURER: "We are currently in
men with electronics training or experience in
radar maintenance. We would appreciate your referral
of interested persons to us."
WEST COAST

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Cleveland 3, Ohio
Desk PE -37
4900 Euclid Bldg.

4900 Euclid Bldg.

Please send Free Booklets prepared to help me gets
ahead in Electronics. I have had training or experience in Electronics as indicated below:
Broadcasting
Military
Home Experimenting,
Radio -TV Servicing
Telephone Company ,
Manufacturing
Other
Amateur Radio
e

20 weeks
27
22
9

Desk PE-37

Address
City

L

Zone

_State

ofil

you'

I

I
Desk PE -37
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Letters

(Continued from page 24)

in place of the coax because my receiver (Hallicrafters S -38) takes only 300 -ohm line.
With the antenna pointing in an east -west direction, I have logged over half of the states, eight
of the call areas (I need WI and W2 land), and
quite a bit of choice DX. In two years of SWL'ing
I have never run across a better single -band

antenna.

JOHN DALEY
30 River Road

Pittsfield, N. H.
Thanks for the "Demi- Quad" antenna in your
January issue. It was just what I needed. I built

it and it works like a charm. Up until now I've
been using two 50' straight -wire antennas.
I have rigged the "D -Q" to turn by two lengths
of heavy twine running into my bedroom window.
Since I'm a SWL (W1), I did not use a balun

transformer.

the U.S., Canada, Bermuda and Mexico. So far,
about one -half of the stations have verified my
reports, either with letters or DX cards. The DX
cards look like the ones hams send out.
I would appreciate hearing from anyone interested in starting such a club.
JIM ERNST
563 Park Ave.
Scotch Plains, N. J.
Anybody interested? Write Jim if you are.

Which Microphone?
In your February 1958 issue, you had an article entitled "Wireless Mike for Short Distances."
The microphone specified in the parts list was
a PA -27. Wasn't the smaller MS -108 shown?
MICHAEL HOFFMAN, KN8DYY
Cincinnati, Ohio
Yes, Mike, you're right. Lafayette's MS-108 is
a much better fit.

You Can Help

BOB NICKELSON, JR.

New Bedford, Mass.

Club News

I have often wondered if anyone would be interested in forming a DX club for AM radio. I
enjoyed your article on TV DX'ing (January,
1958) and that is what gave me the idea of maybe
starting a DX club for AM.
Using a Heathkit tuner, during the past few
months I have logged 106 stations coming from

Every week we have a one -hour tape -recorded
program for all patients with tuberculosis here at
the San. It's made up of doctors' talks, news and
music. We wondered if some of your readers
would send us tapes, up to approximately 15 minutes in length, on any subjects which would be
of interest to 250 people from all walks of life.
These could include hobbies, sports, occupations,
interests, etc.
Our entire program is recorded at 334 ips, so

Learri BASIC TELEVISION
The whole

basic

l.l..i.l..

f

Yn.

world of black- and -white television

1.,

t~

to

Now :Acailabl.

is

New 5- volume Rider "picture
book" course by Dr. Alexander Schure teaches the complete basic principles and
practices of black and white
television easily, quickly and
understandably. You can master the basics of television
easily, rapidly and thoroughly
with this "learn by pictures"
training course.
so easy to

learn

Here's how this easy, illustrated course works. Every
page covers one complete idea I 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 the theory
easy for you to follow and understand. Then, at the end
of every section, you'll find a review that highlights the
important topics you've just covered. You build a
thorough, step-by -step knowledge at your own pace -as
fast as you yourself want to go.
BASIC TELEVISION uses the same met ods that have
proven so successful in the famous Rider "picture books"
on electricity and electronics. This comprehensive course
presents Basic Television in simple, down-to -earth language that everyone can understand regardless of
previous education. All that is assumed is that you have
a knowledge of radio. Every phase of television is made
instantly clear explained in plain English supported

-

-

by carefully prepared, large and exciting drawings

make every idea crystal -clear.
5

-

-

Learn at home-no correspondence

-

This course is so complete, so different
there's no need
for the usual letter writing, question and answer correspondence. You learn in the comfort of your home,
in your spare` time . . at your own pace.
10-day examination -Money Back Guarantee
Send today for these exciting new training courses
you risk nothing I 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, we will
simply return your full purchase price! Total cost for
this 5-volume course is only $10.001 In Canada, prices
approximately 5% higher.

-

ORDER TODAY

These books are sold by electronics parts jobbers and
book stores. If YOUR dealer doesn't have these books,
mail this coupon to us.

r

JOHN F. RIDER PUBLISHER,

INC.

116 West 14th St., N.Y.C.
I have enclosed $
Please send me
5-vol. BASIC TELEVISION set (soft cover) at $10.00

per set
Deluxe cloth bound edition all

that

ing $11.50
I
understand

complete volumes

It starts with the transmitter and discusses in detail the
following subjects: Volume 1 deals with the transmitter;
the handling and the operation of the camera; formation
of the picture signal and the general content of the transmitter. Volume 2 covers the organization of the entire
TV receiver treating each section individually from an26

is before you for only $10!
tenna to picture tube. Volumes 8, 4 and 6 contain the
TV receiver circuit explanations. Each volume covers a
specific number of sections in the receiver. In effect, the
presentation is like a spiral first an overall view of the
whole, and then the detailed explanation of each part.
The most perfect modern teaching technique. The result
maximum understanding.

5

vols. in a single bind-

may return the hooks In IO days, and
receive a complete refund of the full purchase pries if
I am not satisfied.
I

NAME
ADDRESS
CITY & STATE

PE-4

l_

Always say you saw it
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PRACTICAL RADIO -TV

with

J® [
of equipment

Clip and Mail the Coupon Below -Now!

Train in Spare Hours at Home c
for the Best Jobs and Big Pay in

11

send you while

I

you tcin v:i,h me ... Fr valuable
shop bench vpetience .. .

Radio -Television
-my new,

faster way!

Want Proof? Send for my
big FREE CATALOG and
{

Sample Lesson. Let the facts
speak for themselves!
Why wait -get into Radio- Television fast!
I will train you in as little as 10 months
to step into the top paying Radio-Television field as a much needed Service
Technician! You will train entirely at
Frank L. Sprayberry
Educational
home in your spare time...which means
Director
you can train as fast or as slowly as you
like. You have a choice of THREE Sprayberry Training Plans
one exactly suited to your needs. My easier -than -ever payment terms
make it possible for you to get set for the good jobs in Radio -Television without the slightest strain on your budget! Get the true facts
. just mail the coupon for my big new 56 page fact -filled catalog
-

The new Spravherry
inp televiv :r rcceiver.
Doit and tested in section:.
I

now offer this fine mcdere

cscdloscope.
Yon build this powerful
Band suptrhet radio re

tener.

...

plus actual sample lesson -both FREE.
REALLY

PRACTICAL TRAINING -NO PREVIOUS EXPERIENCE NEEDED

My students do better because I train both the mind and the hands.
Sprayberry Training is offered in 25 individual training units, each includes
all yours to keep. 1ou
a practice giving kit of parts and equipment
will gain priceless practical experience building the specially engineered
Two
-Band
Radio Set, Signal
Receiver,
Sprayberry Television Training
Generator, Audio Tester and the new Sprayberry 18 range Multi -Tester,
plus other test units. You will have a complete set of Radio-TV test equipment to start your own shop. My lessons are regularly revised and every
'mportant new development is covered. My graduates are completely
trained Radio -Television Service Technicians.

...

NEWEST

DEVELOPMENTS
Your training
covers UHF, Color
Television, F M,
Oscilloscope
Servicing, High
Fidelity Sound
god Transistors.

MAIL THE COUPON -See what's ahead in
Ratio-TV... No Salesman Will Call On You!
The coupon below brings you my big new catalog
plus an actual sample Sprayberry Lesson. I invite
you to read the facts ... to see that I actually illustrate every item in my training. With the facts in
your hands, you will be able to decide. No salesman
will call on you. The coupon places you under no
obligation. Mail it now, today, and get ready for
your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION
1812 Jarvis A
, Dept. 105 -F, Chicago 26,111inols
Mail This Coupon For Free Facts and Sample Lesson
SPRAYBERRY ACADEMY OF RADIO- TELEVISION
Dept. 105 -F. 1512 Jarvis Avenue, Chicago 26. III.
Please cosh all information on your AllNEW Radio -Television Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cate.
log and Sample Lesson

áerage

cost per lesson

ONLY $3.4

Kund
April,

1953

Equipment

FREE.

Nane

Ago

Address

City

zees

State
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Letters

(Continued from page 26)

this speed would be preferable. Anyone who sends
us tapes that he wants to have returned should
enclose a letter with the tapes. If the tapes do
not have to be returned, we will be happy to forward them on to other groups or institutions requesting them, anywhere in the world.
Here's a project for all tape recorder fans that
will be very much appreciated by a great number
of persons who are not healthy enough to enjoy
the things you can hear, see and do in every-day
life.
ROBERT C. SHELLSKA

Baker San
Calgary, Alta., Canada

that a lot of the parts described are not available
here. To my mind POPULAR ELECTRONICS is the
best of its kind available in this country.
NEIL A. KERR

Kihi Kihi, Te Awamutu
New Zealand
Again, anybody interested?

Help Needed
I have a tetrode transistor which I have tried
in many circuits, such as the one in P.E., May
1957, p. 90. I tested the fourth electrode with an
ohmmeter, using the base, emitter, and collector
separately as the other electrode. It registered nothing. Can any of you "Votees" help me out?
STANLEY LIVINGSTON

Can any of our readers spare some prerecorded

Lakeland Ave.
Patchogue, N. Y.

71

tapes? It's for a worthy cause.

Tape Correspondence
I am writing to you in the hope

that you may
be able to assist me in contacting some one interested in tape recording. I thought it possible that
you might know of some club I could write to
with a view to corresponding with recorded tapes.
I have two recording units, a Ferrograph Model
2A /N, and a Motek "Elizabethan," both of which
employ standard twin track systems at 7'/. and
ips. By trade I am an electrician, and my

3.

hobbies are tape recording, music, radio experimenting and servicing.
I would also like to say how much I enjoy your
magazine, especially the construction articles,
which are so easy to follow. My only regret is

You didn't give any information on the make
and type of tetrode transistor that you have, Stanley. Perhaps some reader has had some experience
in this respect and can assist you.
-{3-

PLEASE!
POP'tronics receives nearly 1000 letters a
month from readers. Many request plans for
special construction projects, analysis of service problems or opinions of commercial equipment. We wish it were possible to comply
with individual personal attention but we do
not sell plans, analysis or advice.

NOW YOU CAN SECURE A

HIGH SALARIED

TOP PRESTIGE

CAREER IN ELECTRONICS
IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating

unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.
LARGE CORPORATIONS from coast to coast. and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.
BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES.
UP TO SEVEN TECHNICIANS are needed for every engineer ...this. plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapidly than many men who have spent four
years in training.
MAIL
Resident training is easier and costs less than 1-you may think! We provide housing and parttime 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
S. Grand
St. Louis 4, Mo.
MI

28

This Minneopolis- Honeywell system
controls hundreds of automatic man -'
ufacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay positions waiting BAILEY GRADUATES.

TODAY

Please mail immediately this free booklet without obligation

Nome
Address

City_

Stale

111111.111.1
Always say you saw if
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l)()N"l' BUY A NEW
f

high fidelity phonograph cartridge until
you've read this vital
SPECIFICATIONS
RESPONSE.. 20.16000 cps. ±2.5 db to RIAA
ELEMENTS:. Ceramic
OUTPUT (Wettres IA) .5 volt rma
COMPLIANCE. 2.1 1Oß C M /dyne
TRACKING FORCE- 6 grame
WEIGHT 2A grams
STYLUS: 7 mil
MOUNT EIA (RETMA). Standard 8'
and 7/16' centers
CHANNEL ISOLATION 20 db

L-

__- _____ -_J

to popular -priced stereophonic sound reproduction
has been found: It's the new Electro -Voice TOTALLY COMPATIBLE
Stereo Cartridge ... plays the new stereo discs superbly .. LP's too
even better than existing cartridges.
THE MISSING LINK

By breaking the stereo cartridge cost bottleneck, Electro -Voice has made
popular -priced quality stereo a reality E -V's ceramic stereo cartridge
(Model 21D with .7 mil diamond stylus) sells for only $19 50 (Audiophile
net) and is available now at your audio dealer or from your serviceman.

Here are some of the answers to your questions concerning stereo:
Q How does the COMPATIBLE E -V Stereo Cartridge

d:fler from CONVENTIONAL cartridges?
A It has the ability to play both the new type stereophonic discs and conventional records. Inherent in its
design is an Improved monaural performance. Exclusive
design for rumble suppression of 15 db or better will
permit the use of Electro- Voice's Stereo Cartridge with
any type of changer or transcription player,
Q Are stereo discs compatible with conventional car-

Q What about record availability?

A Recordings by major record manufacturers will be
available in mid -1958.
Q What effect will stereo cartridges and records have
on your present equipment?
A Only your cartridge will be obsolete. All other com-

ponents are compatible with stereo.

tridges?
A Most cartridges damage the stereo record. DO NOT
BUY STEREO DISCS UNTIL YOU HAVE AN E -V
STEREO CARTRIDGE. You may then play monaural
or stereo discs monaurally. Add a second speaker and
amplifier, and you have stereophonic sound.

Q What if you don't have a HI -FI system now ... should
you wait?
A No. Proceed as before -with one exception: you should
insist on a stereo cartridge initially. When you are ready
for stereo, merely add a second speaker and amplifier.

Q What about modification problems?
A Using an Electro -Voice Stereo Cartridge, which is
constructed so that its output is already corrected to
the RIAA curve, you will not require the equalization
of the second amplifier. Inserting the cartridge is simple.
It will fit virtually any standard tone or transcription
arm. The addition of a second amplifier and speaker is
not complicated.

Q How do you go about getting your Electra -Voice
Stereo Cartridge?
A Visit your dealer. If you don't know the name of
your nearest dealer, please write Electro- Voice. Ask for
E -V Stereo Model 21 D with .7 mil diamond stylus or
E -V Stereo Model 26 DST Turnover with .7 mil diamond Stereo tip and 3 mil sapphire tip for monaural
78 rpm records ($22.50).

IS HERE!

STEREO
...

replace with the
don't buy an obsolete cartridge
totally compatible Electro -Voice stereo cartridge
ELECTRO- VOICE, INC.
BUCHANAN, MICHIGAN
CANADA: E -V oI Canada Ltd., 1908 Avenue Road, Toronto, Ontario
EXPORT: 13 East 40th Street, New York 16, U.S.A., Cables: ARLAI3

World's leading manufacturer of Microphones, Cartridges, High Fidelity Speakers

and Enclosures, Professional Electronic Instruments and Public Address Speakers.
e..ril

IoSR
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Leo says: "By TEST
or TESTIMONIAL
the finest transmitter
in its price & wattage
range"

LEO I.

MEYERSON
WOOED

TIPS an
TECHNIQUES
2lb/

r.i((,.../i ii/ (( 4///R?IIR?{/rP

WN7EDO
last
your Globe Chiefs this
I bought one of
finished building
had
I
23.
December
the 25th. The simplikit by the night of operation seem almost
and
kit
this
city of
to the results I have
unbelievable according
for the first
transmitter
another
had
I
had.
license, with the DX
novice
my
of
half
and one KI-16. Since
result being 3WH6'sbands with the Globe
on the novice

TEST LEAD SWITCH
A snap switch in series with one or more

of your test leads permits temporary disconnection of an instrument without actually removing the test clip. This is often

then
Chief,
VE3, VE6, 2KL7's,
and myIDhaves a VE2,o
8 more WH6 contacts.
and
4KH6's
KV4,
taking
the WRL Staff for World
I thank you and
the motto of
and
me,
serve
to
time
personalized radio
Radio, "World's mostholds true.
certainly
",
distributor
Jl\j7ED0
Michael E. Beck,
1917 E. Avalon
Phoenix, Arizona
THE NEW & IMPROVED

WR

c&

$q00
per mo.
\ Just 56.00

c

.

9011 Kit

desirable in checking for intermittent
defects or when tests must be momentarily
interrupted.
-H. L.
SAVE BURNED-OUT EARPHONES

Chances are that only one phone of a
pair is burned out, and you can still use
the other one. The burned -out phone can
serve to keep outside noises out of one ear
while you listen to the good phone with
the other ear. Since both phone units are

Down

Amateur Net: 559.95
Wired & Tested:

$74.50 57.45

Down; $6.15 pee mp

Just try this handsome, compact, self-con-

tained 90W transmitter. Completely band switching, 160 -10M. Combination pi -net
with provisions for antenna changeover
relay, speech modulator input, VFO Input
and operation. Built -In, well -filtered power
supply. Modified grid -block keying. Kit
contains pre -punched chassis, all parts and
detailed assembly instructions.
SCREEN MODULATOR KIT SM -90

NEW LOW PRICE: $11.95
for use with the Globe Chief; contains tn.
struetions for use with similar CW Xmttrs. Permits
radio- telephone operation at minimum cost. Self contained. Includes all parts and printed circuit board.

F-------- star- --Blal i
Designed

WORLD RADIO
LABORATORIES

a

l' E-4

J 3415 W. BROADWAY
COUNCIL BLUFFS,

Please send me your free catalog
Globe Chief,
Globe Scout,
Globe King.,

IOWA

and info on:

Globe Champ,

Name:
Address:
City

State:

L==tata==atr=== mMimial=11
30

&

connected in series, you can determine
which is burned out by connecting a wire
jumper across the terminals of one unit at
Always say you saw it
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NORELCO.presents
the world's second
finest* pickup cartridge

a new MAGNETO- DYNAMIC design by
Philips of the Netherlands
*The world's finest pickup cartridge is carefully
guarded at the great Philips audio research center in Eindhoven, the Netherlands. It is the laboratory prototype of the new
special pilot
NORELCO "MagnetoDynamic" pickup cartridges
model handbuilt to zero tolerances by Europe's most renowned electro.
acoustic research team. This reference standard must, of necessity, be a shade
superior to the production models, which are constantly quality -controlled against it.
It is an indispensable laboratory tool that obviously cannot be sold. But the world's second
finest p -ickup cartridge- meaning any and every NORELCO production model -can be and is
sold by leading hi-fi outlets everywhere, for the astonishingly low price of .$29.95.

-a

THE MAGNETO.DYNAMIC PRINCIPLE -The armature is
a thin rod M, 1/32" in diameter and approximately

long, made of "Ferroxdure," a special highcoer
civity ferrite material developed by Philips, This arma
n)
ture is magnetized perpendicularly to its axis (s
and is rotated about the axis by the transverse vibrations of the cantilever stylus bar L, which is driven by
the 1 -mil diamond stylus N. This rotation induces a
varying flux in the core J, which results in the development of a corresponding AC voltage in the coil S. The
inherent advantages of the system include very high
compliance (more than 5 x 10-6 cm /dyne). very low
dynamic mass (2.8 milligrams), high output (35 millivolts at 10 cm /sec), tow stylus force (5 grams), arid
vanishingly low distortion. Frequency response is flat
within 2 db from 10 to 20,000 cps.

1"

-

11111111

NORTH AMERICAN PHILIPS (r1., INC:
High Fidelity Products Division, Dept. PC
230 Fluffy Avenue, Hicksville, L. L, N. Y..

April,

1958

ai

1

wrapped so as to avoid a bulge. Apply talcum powder so that it will be easy to slip
the tubing over the splice. The same neat
finish can be secured by using small Bakelite tubes if you are sure they will not be
stepped on when the cord is in use. -K. M.

(Continued from page 30)
a time. When you have found the good
phone, connect the wire juniper across the
terminals of the bad phone securely, and
leave it there.
-A. T.
Tips

MAKING NEAT WIRE SPLICES

INSULATING PIGTAIL FUSES
A blown pigtail -type fuse on a crowded
chassis (especially if the equipment is mobile) can often be traced to shorting of the
metal tip of the fuse to chassis ground or

When making a splice in lamp or appliance cords, the connection will have a

other nearby uninsulated components.
There are several ways this can be prevented. Wrap the entire fuse with tape,
slip a length of split spaghetti over the
fuse, and so on. But about the best method
to use in insulating the metal tips is to
spray them with a coat or two of anti corona dope. The dope will insulate the
fuse but will not hamper visual observation of the fuse.
-J. A. C.
BOTTLE SERVICE TOOL

neat, manufactured appearance if you
cover it with a short length of rubber tubing. Slip the latter over the wire beforehand; after soldering the connections, cover

the bare metal with rubber tape tightly

better reception on
with one antenna
NEW

Need an applicator with a long snout for
squirting cleaner into noisy controls? A
squeeze -type deodorant bottle with a few
modifications will serve the purpose ideally.
Carefully pry out the plug from the bottle's
neck, remove the spray tube, and drill the
hole in the plug slightly larger to receive
the tube. Insert the tube and cement it in

1, 2

or 3 tv sets...

B -23

TWO -SET BOOSTER
From

B -T comes the most important advance in better TV reception for 1958 -a broadband TV amplifier
that boosts signal strength on all VHF channels and
operates 1, 2 or 3 TV sets with one antenna -no
tuning required.

Combines two functions in oneBOOSTS signal strength on 1 or 2 TV sets up
to 6 db gain operating two TV sets from one antenna.
COUPLES 2 or 3 TV sets using the present antenna. Outperforms non -powered couplers in any
reception area by more than 2 to 1.
Check these B -23 features:
Ideal for color add a color TV set and keep present black -and -white set, use the same antenna the
result, sharper, clearer pictures on both sets.
Low noise figure -works with new VHF sets.
Reduces interference.
Easily installed at antenna terminals of set.
Mounts out of sight at rear of set.
Automatically amplifies channels 2 -13.
Ideal small TV system.

-

-

-

32

-

For operating 3 to 8 TV sets, use the DA8 -8
10 db gain on all VHF channels
The DA8 -B Distribution Amplifier is a broadband,
all -channel unit that requires no tuning, impedance
matching devices, pre -amps or other special fittings.
Ideal for all small TV systems (garden apartments,
motels, TV showrooms). For color.
Only $94.50.
The B -23, the DA8 -B, and other B-T quality engi-

-more than

neered products, are available at parts distributors.
For further information, use coupon.
BLONDER-TONGUE LABS., INC.
PE-4
9 Ailing Street, Newark 2, New Jersey
Please send me literature covering:
B -T B -23
B -T TV Accessories

o

Name
Address
City

Always say you saw it
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I

COMMERCIAL OPERATOR

% LICENSE

F.

,

Am

Jobs ea Electronics
The Key to Better Jobs

This

F. C.C. commercial (not amateur) license
your ticket to higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications
in electronics. Employers are eager to hire
licensed technicians.

An

E

ANFtC

booklet

FREE!

is

Learn by Mail or in
Resident Classes
Grantham School of Electronics specializes
in preparing students to pass F.C.C. examinations. Correspondence training is conducted
from Washington and Hollywood; resident
DAY and EVENING classes are held in both
cities. Either way, we train you quickly and
well -NO previous training required. A beginner may qualify for his first class F.C.C.
license in as little as 12 weeks.

oo
r-

Çran t4l
Hollywood
Division
for

FREE

1505 N. Western Ave. I
l
Hollywood 27, Calif.
Phone: HO 2-1411

- 19th Street N.W.
Washington 6, D.C.

821

-19th Street, N.W.
Washington 6, D.C.
l
Phone: ST 3.3614
821

L
1958

OR

1505 N. Western Ave.
Hollywood 27, Calif.

Age

Name
Address
State
I

April,

--

MAIL COUPON TO SCHOOL NEAREST YOU
Grantham Schools, Desk 83 -D
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.

Booklet CLIP COUPON and

mail in envelope or paste on postal card.

Washington D.C.
Division

OF ELECTRONICS

am interested im

Home Study,

Resident Classes

33

This complete training in

(Continued from page 32)

Tips

BASIC

place. Fill the bottle with solvent and snap
the plug assembly back into the neck.
You'll find that one light squeeze will put

ELECTRICITY
is the "KEY" you need
to unlock the
mysteries of
Radio TV- Electronics

4,

't

Jam¡
BRINGS YOU
COMPLETE
ELECTRICAL

...in

"KNOW HOW"
Includes Basic Electronics
one big, easy -to- understand
home training guide

Learn your Basic Electricity FIRST! Learn it right!
Then everything else in electronics, radio, TV, communications, hi -fi, etc. comes to yóu 10 times as easy
. . . because they're all based on the same fundamental electrical principles! That's why, no matter
what you want to do in electronics, this new 396 -page
BASIC ELECTRICITY manual represents the most important training of all!
Think bow often you've been stumped by a technical
talk, by a book, by some complicated equipment,
or by
things like reactance, impedance or phase
simply because you're not exactly clear relations
about
the
basic principles involved.
The kind of training that pays off BIG!
From basic circuits and currents to electromagnetism . . from capacitance to resistance
from polyphase to 'phone principles
ammeters to oscilloscopes and measurements . offrom
all sorts
.
from tubes to transistors .
B.\SIC ELECTRICITY covers the entire field. Essential elements such as motors, generators,
batteries and
polyphase are clearly explained -and you
need
to be a mathematics expert to understand don't
them!
More than 300 pictures make subjects doubly
clear.
"Set up" diagrams explain many procedures. Basic
electrical problems and their solutions are included.
Every chapter ends with a Self -Test Review of all
essential points. A skilled instructor
standing by your
side could hardly do better.
See for yourself! If not more than satisfied, simply
return book in 10 days and your money will be refunded promptly, without question. You can't lose!

-

.

r

-- -STUDY

10

DAYS FREE -

Dept. PE -48, RINEHART & CO., INC.

ARMORED CABLE

When short lengths of insulated wire
should be protected from mechanical injury on a small wiring job, and it would
not pay to buy a coil of armored (B.X.)
cable, cover the regular wire or wires with
inexpensive linoleum edge binding. This is
a metal strip that is easily wound in a
tight spiral which will remain in place.
If desired it may be grounded. But use
B.X. cable for 115 -V. lines.
-K. M.
CLIP DISABLES OSCILLATOR

When a superheterodyne receiver is
aligned with a signal generator, the set's

j

refunded.)
Name

Address

City, Zone, State
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-J.

- --I

232 Madison Ave.. New York 16, N. Y.
Send 396 -page BASIC ELECTRICITY home training
manual for 10-day FREE EXAMINATION. If I like
book,
I will then send $6.60 (plus postage) promptly in full
payment. If not, I will return hook in 10 days and owe
nothing. (SAVE! Send $6.50 with order and we pay
postage. Same 10 -day return privilege with money

OUTSIDE U.S.A. -$7.00 cash. Money
back if you return book in 10 days.

stream of cleaner in just the right
place and in the right amount for proper
cleaning.
A. C.
a tiny

J

oscillator has to be disabled to avoid possible interference. A simple way to do this
is to clamp a test clip to one of the plates
of the oscillator's tuning capacitor, and
turn the dial until the clip makes contact
with one of the stator plates. The clip
won't bend the plates as a piece of solder,
wire, or screwdriver might.
-J. A. C.
Always say you saw if

www.americanradiohistory.com
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BUILD 16 RADIO
ONLY

CIRCUITS AT HOME

with the New Deluxe 1958
PROGRESSIVE RADIO "EDU -KIT"
A Practical Home Radio Course
Now Includes
* No Knowledge of

*
*
*
*

TRANSMITTER
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR

*
*
*
*

Radio Necessary

Additional Parts or Tools Needed
Excellent Background for TV
School Inquiries Invited
No

FREE EXTRAS

Attractively Gift Packed

SET OF TOOLS

YOU DON'T HAVE TO SPEND

SOLDERING IRON
ELECTRONICS TESTER

HUNDREDS OF DOLLARS FOR A RADIO COURSE
The "EduKit " offers you an outstanding PRACTICAL HOME RADIO COURSE at
rock -bottom price. Our Kit is designed to train Radin & Electronics Technicians,
making
use of the most modern methods of home training. You will learn radio theory, construe
tien practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
You will learn how to build radios, using regular schematics; how to wire and solder in
a professional manner; how to service radios.
You will work with the
type o
punched metal chassis as well as the latest development of Printed Circuitstandard
chassis.
You will learn the basic principles of radio. You will construct, study and Work Wit
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will tear
and practice code, using the Progressive Code Oscillator. You will learn and 'tactic
trouble- shooting, s' gg the Progressive Signal Tracer, Progressive Signal
nal Injector, Progressive Dynamic Radio4.
n
Electronics Tester and the accompanying instructional material.
You will receive training for the Novice, Technician and G
I Classes of F.C.C. Radio
Amateur Licenses. You will build 16 Receiver, Transmitter,
Code Oscillator, Signal Trace
and Signal Injector circuits, and learn how to operate them. You will receive an encellen
background for Television, Hi -Fi and Electronics.
Absolutely no previous knowledge of radio or science is required.
"Edu-Kit" is the
product of many years of teaching and engineering experience. The The
will provide you with a basic education in Electronics and Radio, worth many "EduKit"
the complete
prier of $22.95. The Signal Tracer alone is worth more than the pricetimes
of the entire Kit.

THE KIT FOR EVERYONE
You to not need the slightest background
in radio or science. Whether you are interested in Radio & Electronics because you

ages and backgrounds have
ssfully
used the "Edu -Nit" i
moree than c 79 countries f the world. The
has been
carefully designed, step by step, so that
you cannot make
mistake. h! "Edu -Kit"

want an interesting hobby, a well paying
business or a job with a future, you well find
the 'Edu -Kit" a worth -while investment.
Many thousands of irdividuals of all

you to

rate.

a

Ho instructor

f

is necessary,

your

own

PROGRESSIVE TEACHING METHOD
The Progressive Radio "Edu -Nit" is the foremost educational radio kit in the world.
and is universally accepted as the standard in the field of electronics training. The "Edu
Kit" uses the modern educational principle of "Learn ay Doing." Therefore you construct,
schematics, study theory, practice troubleshooting-all in a
integrated program designed to provide an easily learned, thorough and interestingclosely
background in radio.
You begin by examining the various ractio parts of the "Edu- Kit." You then learn
the
function, theory and wiring of these parts. Then you build
a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble -shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will
find yourself constructing more advanced multi -tube radio circuits, and doing work like a
professional Radio Technician.
Included in the "EduKit" course are sixteen Receiver, Transmitter, Code Oscillator,
Signal Tracer, and Signal Injector circuits. These are not unprofessional "breadboard"
experiments, but genuine radio circuits, onstructed by means of professional wiring
and soldering on metal chassis, plus the cnew method of radio construction known as
'PrintedeCireuitry." These circuits operate on your regular AC or DC house current,
learn

THE "EDU -KIT" IS COMPLETE
You will receive all parts and instructions necessary to build 16 different radio and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets,
vriable, electrolytic, m
ceramic
a
and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punc hed metal chassis, Instruction Manuals, hookup wirr, solder.coils,
etc.
In addition, you receive Printed Circuit materials, including Printed Circuit chassis.
special tube sockets, hardware and instructions. You also receive a useful set of tools. a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator,
in addition to 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 and a Quiz Book. You receive Membership in
Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions. etc. Everyth °ng is yours to keep.

PRINTED CIRCUITRY
I

E

CONSULTATION

SERVICE

AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

FCC

s

SERVICING LESSONS

s

''

Kìt.

Ben Valerio, P. O. Boo 21, Magna,
Utah; "The Edu -Kits are wonderful. Here
am send ng 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 Testaing Equipment. I en.
joyed every minute I worked with the
different kits: the Signal Tracer works
fine. Also like to let you know that 1
feel proud of becoming a member of your
Radio -TV Club."
Robert L. Shuff, 1534 Monroe Ave.,
Huntington, W. Va.: "Thought I would
drop you a few lines to say that I r ed we Edu -Kit, and was really amused
that such a bargain can be had at such
a low price.
have already started
pairing radios and phonographs.
My
friends were really surprised to see me
get into the swing of it s quickly. The
1

1

Troubleshooting Tester tha!

o mes

UNCONDITIONAL MONEY -BACK GUARANTEE-

1

Name

Address

PROGRESSIVE "EDU- KITS" INC.

497 Union Ave., Dept. 543D, Brooklyn 11, N. Y.
L.

with

the Kit is really swell, and finds the
trouble
if there is any to be founa

Send "EduKit" postpaid. I enclose full payment of 522.95.
Send "Edu -Kit" C.O.D.
will pay 522.95 plus postage.
Send me FREE additional information describing "Edu- Kit."

conducting material which takes
the place of wiring- The various parts
are merely plugged in and soldered to
terminals.
Printed Circuitry is the basis of modern Automation Electronics. A knowledge of this subject Is a necessity today
for anyone interested In Electronics.

I

You will learn troubleshooting and
servicing in
manner.
will practice rprogressive
pirs on the sets that
you construct. You will learn symptoms
and causes of troubles in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio A Electronics Tester. While you
are learning on this practical
will be able to do many repai±aj, b you
for
your friends
neighbors, and charge
e
sw
ldfar exceed the price of
the "EduKit." Our Consultation Service
will help hau
you with any technical problems
you may have.
J. SConn.,
25 Poplar PI., Waterbury, Coen.,
my: ri have repaired
ryl sets for
friends, and made
money.
"'end
f for itself, I
was ready
dy to spend 5240
Sand sen a Course,
but I found your ad and sent for your

-

ORDER DIRECT FROM AD- RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

a

April, 1956

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE
QUIZZES
TELEVISION BOOK a RADIO
TROUBLE -SHOOTING BOOK
MEMBERSHIP IN RADIO -TV CLUB:

1

1

At ro Increase In price, the "Edu-Kit"
now includes Printed Circuitry- You build
a
Printed Circuit Signal Injector, a
unique servicing instrument that can de
tech many Radio and TV troubles. This
revolutionary new technique of radio
construction Is now becoming popular in
commercial radio and TV sets.
A Printed Circuit Is a special insulated chassis on which has been depos-

ited

PLIERS -CUTTERS
ALIGNMENT TOOL
WRENCH SET

h 6112 112
ÇenieL

ttle

HI-FI KITS

w_.......,............
EWSo

simple

... it's

.),

TOOLS
and

,

like magic)

LAYER -BUILT
COLOR-GUIDE
Each Kit complete with all parts and instructions

GADGETS
VACUUM -TUBE VOLTMETER

The Model "77" vacuum -tube voltmeter
is equipped with a 6" meter and comes
complete with
all accessories
including test

leads, probe,
portable carrying

case

and

full instruc-

tions for use. It
has an 11 -megohm input d.c.
voltmeter, an
r.m.s. and peak -

;7""'":..
to -peak a.c.
voltmeter and
electronic ohmmeter, and db and zero center alignment
scales. Operating on 110-120 volts, 60 cycles, its frequency range is from 30 cycles
to more than 5 mc. Price, $42.50. (Superior
Instruments Co., 2435 White Plains Rd.,

Li -6K 10 Watt Amplifier (Little Jewel). Highest
value in the low priced field, with built -in preamplifier and record compensator on phono
channel.
Freq. Response: ±1DB 20 to

20,000 CPS at

1

watt. Distortion: 2% harmonic or less at 10
watts. In Charcoal and Brass. Shpg. Wt. 10 lbs.
Net 24.95
Complete Kit and instructions

New York 67, N. Y.)
"AUTOMATED" PENCIL -SHARPENER

Machined out of a sugar -cube size nugget of solid brass alloy and fitted with a
scalpel of surgical steel, the "Tipster" has
a multiposition selector dial which adjusts
207AK HiFi Preamplifier. The ideal controi unit
with self -power feature for use with any basic
amplifier. True flexibility with 10 separate controls. Feedback throughout for low distortion
and wide frequency response. In charcoal gray
Shpg. Wt. 10 lbs.
Net 44.50
Complete Kit and instructions
60 Watt Basic Hi-Fi Amplifier. For
use with a preamplifier (such as
NEW
207A -K). New advanced circuitry for
true high fidelity with exceptional
250A -K
reserve power. Shpg. Wt. 40 lbs.
Complete Kit and instructions
Net 79.50
20 Watt Amplifier. With built -in preamplifier and all controls. Modern
Oat compact design for tabletop or
and brass.

61PG -K

cabinet

installation. Shpg. Wt. 20

lbs. In Charcoal and Brass.
Complete Kit with instructions
Net 59.50
See

your Hi -Fi Dealer or write

..

.

of Precision Electronics,
Grommes-A DivisionFranklin
Park, Illinois

Dept.

P

-4

9101 King Ave.,

Send
Send complete Kit details.
Postpaid. (Full
COD (SS enclosed).
closed. Enclose name of Dealer. (If any.(

Kit.

payment en-

the sha%ing head to turn nut anything
from a needle point for drawing schematics
to a stub for pictorials. Price, $1.50, in a
genuine leather case. (Mr. Wink, Pt-iratr
Eye, P. O. Box 252, Cos Cob, Conn.)
CARBON RESISTOR KIT

Name

Address

Zone.... State

City
I

Jo

Inc.

0-doy money bock guarantee on all Kits

Thirty boxes of the most used '_ -, 1- and
2 -watt resistors are included in the "G -C
Carbon Resistor Kit." The hinged-cover
plastic boxes make it easy to determine re-

st.--s

ay y
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and
ELECTRONICS TRAINING
RADIO-TV

A PRICE

....AT

YOU CAN AFFORD!
great course costs far less than any training of its kind
given by other major schools! Radio -Television Training School
will train you for a good job in Television or Industrial Electronics
AT HOME IN YOUR SPARE TIME.

Yes, this

*21

`NCH
Receiver Kit included

-

Think of

it

-

lessons,

120

a

complete training program including over
Radio -Television Kits, 2.omplete

Eleven Big

Color -TV Instruction, Unlimited Consultation Service ...
ALL at a really big saving fo you. How can we do
this? Write to us today ...and find out!

-

And what's more
you can (if you wish)
OPEN YOUR OWN RTS- APPROVEC AND
FINANCED RADIO -TV SERVICE SHOP
We Want 100 More Shops Th's Year
This 35 year old training organ ration

called

COMPLETE

COLOR
INSTRUCTION
INCLUDED

,11rPt0111l
tifTtt'1,'F:

,_

SHOP

AL

AIL

AL_ /1...

you build

Get your free book on the

all these units

FAMOUS RTS BUSINESS PLAN

A

find out how you can open
A REPAIR SHOP OF YOUR OWN
We supply and finance your equipment
When you are ready and qualified to operate
one of our RTS -Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we will stake you
AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the PIS Business Plan you receive:
1. Ar electric sign for
6. Plans for shop
the shop front.
arrangement.
2. Complete laboratory
7. Instructions on how
e
ta go into business.
of test equipment.
3. Letterheads, calling
8. Continuous consulcads, repair tickets,
tation and help.
etc.
e. The right to se
RTS Seal ft
Basic inventory of

.

tubes, parts.
SUP Plies.
5. Complete advertising
and promotional

material.

f1

*tubes
excluded

's

RTS,

-

FOR UNSKILLED
INEXPERIENCED MIti' ONLY
WE TRAIN YOU OUR WAYI

We must insist that the men
we sign up be trained in
Radio -TV Repair, Merchancising and Sales by our
training methods- because
WE KNOW the requirements of the industry.
Therefore, we will TRAIN
YOU .
we will show
.
you how to earn EXTRA
CASH, during the first
month or two of your
training period. YOU
KEEP YOUR FRESENT
JOB. TRAININS TAKES
.

RADIO -TELEVISION
TRAINING SCHOOL
5100

S. VERMONT AVENUE
LOS ANGELES 37, CALIFORNIA

PLACE IN YOUR OWN

HOME, IN YOUR

,'

Est. 1922

and
d the
RTS Credo.

SPARE TIME!

ACT

Ts

10. The right to use

-

that's Radio -Tlevision

wants to establish a
Training School
string of Radio -TV Repair Shops in
principal cities throughout the U. S.
So far, 36 such shops are NOW IN
BUSINESS AND PROSPER NG. We
are signing contracts with ambitious men to become Iu`ure own
ers and operators of these shops
in all areas.

the Famous
Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
BUSINESS
PLAN

5100 5. Vermont Avenue, Dept.
Los Angeles 37, California

Radio-Television

RTS' Membership in The
Association of Home Study
Schools :is your assurance of
Reliability, Integrity, and
Quality of Training.

Name

48.

-

a

Industrial Electronics
(Autornation
Age

Address

City

300

April, 1958

PE

-

all of these big opportunity books
SEND ME FREE
"Good Jobs in TVElectronics," "A Repair Shop of ho+r Own"
and "Sample Lesson." I am interested in:

i State
37

Tools

QUALITY CUT QUARTZ
FOR EVERY SERVICE
"A"

All crystals made from Grade

imported quartz-ground and etched
to exact frequencies. Unconditionally
guaranteed! Supplied in:
FT-243 holders
HC /8U metal
pin spacing W
sealed holders
pin diameter .093
pin spacing .486'
plu diameter .050
Wit , DC -34 holders
or .093
pin spacing %"
FT -171 holders
pin diameter .156
pin spacing %'
MC -7 holders
banana pins
pin spacing
pin diameter .125
---`;
`

g7Uq

Cl

er to

aL

'
k

3

MADE TO ORDER CRYSTALS

1001 KC to 2500 KC:
Tolerance
$1.75
.005% Tolerance
S2.50
2501 KC to 9000 KC:
.01 % Tolerance
S1.50
.005% Tolerance
52.50
Specify holder wanted.
3500 KC hermetically sealed frequency marker crystal .005%
tolerance fits octal tube socket
Special $1.00
ANY AMATEUR BAND CRYSTALS
.05% Tolerance
NOVICE BAND CRYSTALS
80 meters 3701 -3749 KC
40 meters 7152 -7198 KC
99c
15 meters 7034 -7082 KC
.01 %

(Continued from page 36)

sistor values through novel color- coding and
labeling while giving the resistors and their
leads full protection against damage and
careless handling. These Stackpole resistors
meet EIA, MIL and ASESA specifications.
An all -metal bench or wall rack to hold
the resistors is furnished free of charge
with the kit (Catalog No. 5245), which is
available through leading electronics distributors. Net price, $18.00. (G -C Electronics Mfg. Co., Div. of General Cement -Textron Inc., 400 S. Wyman St., Rockford, Ill.)
MULTIPLE CONNECTOR

The "AMP-lok" self- anchoring multiple
connector eliminates the necessity for supplementary mounting devices in through-

ea.

6

METER TECHNICIAN
BAND CRYSTALS

8335KC- 8550KC within 1KC
Exact Frequency .01%

each

99c
51.50 ea.

ASK YOUR LOCAL PARTS DISTRIBUTOR FOR TEXAS
LOOK FOR THE YELLOW AND RED
CRYSTALS
DISPLAY BOARD
SEA LED OVERTONE CRYSTALSsupplledinmetalHC /6U
holders-pin spacing .486, diameter .050.
10 to 30 MC .005 tolerance
$3.85 ea.
30 to 54 MC .005 tolerance
$4.10 ea.
55 to 75 MC .005 tolerance
$4.25 ea.
FUNDAMENTAL FREQ. SEALED CRYSTALS In HC /6U
holders from 1400KC- 10,000KC any frequency 005 tol-

...

erance
$3.50 ea.
STOCK OVERTONE CRYSTALS in FT-243 holders $1.00
Frequencies listed in megacycles:
15.01
15.11
16.335
16.435

16.7
16.8
16.9
17.0

17.15
17.16
18.025
18.125

-

18.225
18.325
18.475
18.925

All marine freMARINE FREQUENCY CRYSTALS
quencies from 2000 -3200 KC .005 tolerance
$2.50
(Supplied in either FT -243, MC -7, or FT-171 holders.)
RADIO CONTROL CRYSTAL 27.255 MC sealed crystals
specify pin diameter ....093 or .050)
(4i" pin spacing

...

$2.50 ea.

Stock crystals in FT-243 holders from 5675 KC to 8650 SOC
KC in 25 KC steps
FT-241 lattice crystals in all frequencies from 370 KC
to 540 KC (all except 455 KC and 500 KC)..........
Matched pairs w 15 cycles $2.50 per pair.
200 KC Crystals, $2.00; 455 KC Crystals, $1.00; 500 KC
Crystals, $1.00; 100 KC Frequency Standard Crystals, $4.50;
1000 KC Frequency Standard Crystals, $3.50; Dual Socket
for FT-243 Crystals, 15e; Ceramic socket HC /6U Crystals.

an.

.

15e.

(Add Sc per crystal for postage and handling)
WRITE FOR CATALOG AND QUANTITY PRICES

Texas Crystals
The Biggest Buy in the U.S.
RIVER GROVE, ILL.
8538 W. GRAND AVENUE
ALL PHONES- GLADSTONE 3 -3555
Terms: All items subject to prior sale and change of
price without notice. All crystal orders MUST be accompanied by check, cash or M.O. WITH PAYMENT
IN FULL. NO C.O.D.s. Postpaid shipments made in
U.S. and possessions only. Add 5e per crystal for

postage and handling charge.

313

panel applications. Its contacts are identical
and self -cleaning. Recessed for safety, the
AMP -lok is polarized to eliminate circuit
error. And it is designed to accommodate
a wide spread of panel thicknesses -only
one simple mounting hole is required.
(AMP Incorporated, Harrisburg 20, Pa.)
RIPPLE FILTER KIT

The Heathkit Model BF-1 is an L -type
filter circuit designed primarily for use
with the Model
BE -4 battery
eliminator or

comparable
units. Adding

extra filtering
to the d.c. output for powering transistors

and

"hybrid"
automobile radios, it functions at 6 or 12
volts, and will
supply up to 5

amp.

current

-which

is ade-

quate for most

transistorized

equipment. Price, $10.95. (Heath Company, Benton Harbor, Mich.)
E
Always say you saw it
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of Bigger, Better Buys!

irato
I

LEKTRON'S ONCE -A -YEAR GIVEAWAY SALE!

FREE

FREE GIFT WITH ANY SIZE ORDER

FAMOUS

ALL
TRANSISTOR
Vest Pocket

ANY Si POLY -PAK
FREE WITH EACH
$10 ORDER!

PNP TRANSISTORS -Scoop!
Famous make. worth many dol-

lars!

While they last!

READY

PLAY!

INCLUDING
SENSITIVETPHOINE 4.95
The 'hottest" pocket transise r
radio since
nce the advent of the tronsistorl Designed and built by
Regency, one of America's great
radio names. Uses an exclusive
circuit with RC. DET and AMP
stages. SMALLER THAN A PACK
OF CIGARETTES! -only 3 x 2 X 1 "..
NO
EXTERNAT. ANTENNA
OR
GROUND. no hanging wires. Amazing sensitivity. volume and selectivity. Attractively designed twotone styrene case. Variable tuning
covers 540 to 15011 key. READY
TO PLAY when you receive it.
1000 -hour baneries andultra -sensitive phone included in this fabulously low prise! Gift packed. SATISFACTION GUARANTEED! Wt.
1 oz.

CONDENSERS.

Paper. molded, oil, porcelain.
.0002 to .25 mf: to 1000V. Wt.
lbs.

?

and

Reg. $1:°.

40 SUB -MINI RESISTORS. Only
lues: 15 ohms
20
to'10long.
mega. Color -coded. Reg.

$6.

Plastic
handle, 3/16. 7232, r/a 5/16.
11/32.
7/113" steel socket
wrenches in plastic case. Wt.
Reg. $3.
1 lb.
8 -PC. NUTDRIVER SET.

3.

Surprise
RADIO PARTS.
Reg. value over $15.
Wt. 3 lbs.
100

asstmt.

70 MICA CONDENSERS.

t1

hads

60 TERMINAL STRIPS, BOARDS.
Wide variety: snider lug, binding, etc. Wt. 1 Ib.
40

POWER

:

RESISTORS.

RECEPTACLES.

C

Audio, power. chassis, panel
apkr. types. Wt. 2 lbs.

AMPLIFIER

red.
Separate
Reg. $5.
vol., tune controls. Lowest price ever!
$2.99
TUBES. $1.91 EXTRA

10 "POLY" BOXES.

12" COAX III -FI SPEAKER
In orig. c'rtmis. HI -Fi quality!

10

40. 15,000 cycles.
12"
uofer, 5" tweeter. Ship. @prp
tit. 3 Ms. REC. $19.95.
Resp:

YY

POWER SUPPLY COMBINE
Power tranaf.; 115VAC. 00 cycles
to 375 -0_375 @¡4, 200una; 6.3 V('T
VCT
aGased: till
2000

Both encased
color coded leads. Ship.
J 4YY
wt. 13 lbs.
$5,98

WRITE FOR FREE 12 -PAGE
SPRING BARGAIN FLYER!

ELECTROLYTICS.
Singles,
duals. triples. FP types, to 500
01f. Wt. 3 lbs. Reg. $19.

20 ROTARY SWITCHES. Asstd.
gangs. insulation, contacts. Wide
variety. Wt. 3 lbs. Reg. $18.
SO

ASSORTED KNOBS for radio,

TV. appliances. Bakelite, plastic; incl. set -.screw types. Wt.

lbs. Reg. SO.

2

How to Order:
postage, 450

April,

1958

O.8

Reg. $3.

DIAL -LITE ASSEMBLIES.
Asstd. colored Jewels; for mini
S

'nibs.

Reg. 83.50.

All
types, asstd. Power. carbon,
transistor, precision. 30 values.
Worth 815. Wt. 1 lb.

20 Raytheon KNOBS, Precision
worth 85e each!
Instrument
types:
etal
insert. w /set
screws. Wt.
lb.

65-PC. CONDENSER SPECIAL!
All types, asstd. Molded, ceramic. paper,
1.
a
iable,
discs. Reg. $15 nn Wt 2 v lbs.

8 GERMANIUM

40 HI -Q CONDENSERS. Finest
porcelain types. Reg. $8.

"FLEA- POWER"
MINI- MOTOR.
Permanent Magnet. lt e lo 3
operate. 3000 rpm. Wt.

VDC to

oz.

I

w /long

sealed,

$4.50.

DIODES. Glass leads.
Reg.

10 PANEL SWITCHES.

Asstd. \PST.
Shop must!

DPST,

115VAC.
DPDT.

20 VOLUME CONTROL. Singles,
sstd. values, shafts.
doubles:
Reg. 815. i1 Wt. 2 lbs.
40 TUBE SOCKETS. Wide asst.
Ica. printed. shleldbased, too.
Reg. $8. Wt. 2 lbs.

Crystal

150 NON -INSULATED RESISTORS, asstd. values; 1,0 to 2 W.

Reg. $5.

POPULAR

6

1

Postage -stamp
Crisp; 100 to 8.000 cps.

CRYSTAL MIKE.

DIODES.

and silicpns.

Some worth $1.0!

LBS.
HARDWARE. approx.
2(100 pes. Asstd. screws, brackets. etc. Reg. $8.
3

1P 11

7 if

6 TRANSISTOR SOCKETS,

mounting plate.

VARI- LOOPSTiCKS,
adjustable. For transistor circuits.

560.1500
31

/°

Rog. $10.

Wt. 2 lbs.

"HAIR"
5 -ft. rolls; 026
transistor c uit
colors, insulation.
ROLLS

5

SIZED WIRE.

to 3230 for
work. Asstd.
Wt. 1 Ib.

a x

5'a

'.

SOLENOIDS.

1

x

Change clec. energy
I2VDC C 300

actuates plunger.
Reg. $5.

Wt. 2 00.

40 MOLDED CONDENSERS. wide

assortment. including oils. Reg.
$8.

SEVEN

25 -FT.

11h15 han mtg.
Reg. $5.

to mechanical.
Irla

FILTER CHOKES. up to 200
WI. _ Ibs.

41

ROLLS

WIRE.

Asstd. colors. stranding, insulation. x18 to 24. Wt. 2 lb
Reg. $3.75.

60 INSULATED

WORLD'S

Scoop!

SMALLEST
10 -365.

sq. w /1" shafts.

FERRI- LOOPSTICK CORES.
Asstd. flat & tubular, 5 to 7"
lbng. HiQ. Wt. 11/ tbs.

"BLACK TYPE

ea. addl. Ib.)
EXPORT ORDERS INVITED

RESISTORS, to

t0 pegs. 30 values; 1/ to 2
& 3f.0 incl. Wt.
1
lb.
li e 5U
W.

1

10 TUBULAR

ELECTROLYTICS.

tigre & dual types: to 300 mf;
Axial leads. Wt. 3
lies. $13.

tu 1511 V.

Ibs.

50 PLUGS C RECEPTACLES.
audio. panel, AC. battery.
WL 2 Ibs

Pons er,

100

CERAMIC

CONDENSERS.
Wt. I

Tubular. popular stakes.
Reg. $12.

40 DISC CONDENSERS, for Irant r &
b- i I
k. Reg. $5.
.

WORLD'S

SMALLEST

RADIO

34" wiper neability tuner, diode, all parts,
directions. Reg. $3.50.

21/

KIT.

x 1a,á x

PRINTED CIRCUIT PARTS.

40 PRECISION RESISTORS. CarIwluy & WW.
Asstd. to
I
W; to 1 meg.
Wt. 1 lb.

Rg $'

Diodes: carbon, precision resistors: chokes; molded. ceramic condensers: boards. Reg. $15.

10

TRANSISTOR TRANSFORM2
ERS. UTC 'ounces type. In-

HEAVY -DUTY

$

kce.

6

ORDER BY

with

60 COILS C CHOKES. RF, IF,
nt., large variety. noel. slug tuned. Wt. 2 lbs. Reg. $15,

terstage:

ratios

1

X

a4

unknown.
leads. Reg. $10.

X

a

TIMING MECHANISMS. 3pl. Intricate gearing. Reg,
each. Wt. 2 lbs.

filament.

6.3V (&
55'. Imp. Reg.
$4.
Color -coded
TEST

20 R/C CIRCUITS. Asstd. mfrs.,
printed. Integrals. toot Reg. $7.

TRANSFORMER.
115VAC, 80 cycle to
2.SA. Wt. 3 lbs.

OSCILLATOR,

wired.

Pocket i e, transistorized. Good
for Code z practice. Wt.
lb.
Reg. $5.
1

HEADLINES, i.e.

"ONE POWER SUPPLY COMBINE. $5.88"
eh
item. Send heck or M.O. intiur,in9 sufficient postage;
C.O.D. orders. 250e down. Rated, net 30 days. (Canada

lot ib., 28e

13/4' round.

Chrome face.

75 -PC. RESISTOR SPECIAL!

40

3

VARIABLES.

Metal -cased cone.
Freq. reap.:
3.000 to 16.000 cp.s. Max. rating,
20W. 27/s" x 21/2" w /dai surface
)tug. bracket. Elsewhere $5.95 to
$12. Two types. 8 oum or QigrDp

&

Clear plastic. hinged. /sn.u' locks. Asstd.
sizes. Reg. $2.

TWO

HI -FI TWEETER

State price with
fixcess returned.

MINI- METER.
amps, AC.

1

2 SUB -MINI

PLUGS

50

THREE -TUBE AC -DC

VV VV

WW,

andohm. vitreous.
ldcoated.
values: 5 tr. 50W; 35 to
11000 ohms. WI, 2 Ib,
13

1.69
1.69
SUPERSENSITIVE 8000 ohm 2.98

Each

1/16

thru I/a" by 64ths; in graduated
plastic holders. Reg. $9.

.$1.19

.

16 ohm impedance.

ORDER.

n

$6x99

CRYSTAL
DYNAMIC 2,000 ohm
DYNAMIC 5,000 ohm

C.V.

Silver.

lues: .00001 to
503: incl. 30
01 mf, to 1003V. Wt. 1 lb.
Reg. $5.
15 -PC. TWIST DRILL SET.

5U

HEARING -AID PHONES
W /CORGS & PLUGS

full,'

TUBULAR

80

I000 AC & DC V; U;
0/100.000 ohms. Wile
and battery .
. ln orig.
pack. $13 value!

RADIO PARTS

OF

FREE WITH $10

ONE-DOLLAR POLY-PAKS
2

POCKET
MULTI -TESTER
11/2" Oakelilc case x IIRI
hms,
\. Leru adj. tLlS/t
D

Anniversary Assortment

choice

$15 WORTH

(Avg Wt.
ALSO
3 Lbs.)

I

RADIO
TO

our

PLUS

SAVINGS OF $3 to $25 ON EVERY ONE OF THESE

Ijlllm. Fgllll

Regency

!:;:éG_

I

i I'I

I
1CHE SEAVSOEMASSE
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NN.

LATEST

FREE

EIC04
CATALOG

SAVES YOU 50% on your

33-00 NORTHERN
LONG ISLAND CITY

Show me HOW TO SAVE 50% on Laboratory Precision test instruments & Hi -Fi. Send FREE catalog &
name of neighborhood EICO Distributor.
PE -4

Name

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

Address

Zone.

City

#540

NEW!

VOLTMETER

#221

KIT $12.95

KIT $25.95

WIRED $15.95

WIRED $39.95

State

Prices 5% higher on West Coast

VACUUM TUBE

READI-TESTER

.

Occupation

Home, car, TV,

appliance repairs:

Y.

NEW!

PEAK -to-PEAK

#232

& UNI -PROBE

VTVM

t

,

(pat. pend.)
KIT $29.95

-

WIRED $49.95

You build EICO KITS in one evening but they last
a LIFETIME! OVER 1 MILLION in use today!
5"

PUSH -PULL

°9

4r_

NEW!

#425

SCOPE

KIT $44.95

5

WIRED $19.95

SCOPE

Lowest -priced

professional

#666

(OLOR &

Kw

CONDUCTANCE

I-

:.rs+f39

#460

WIRED $129.50

DYNAMIC

R

-MC TV

KIT $79.95

Scope

-:114' NEW!

w.

BLACK -&.WHITE

KIT $34.95

TUBE &

TRANSISTOR TESTER

TUBE TESTER #625

WIRED $109.95

KIT $69.95

WIRED $49.95

1000 Ohms

RF -AF

SIGNAL

GENERATOR #324

-5 -),

MULTIMETER
TV -FM SWEEP

°

#556

GENERATOR

4.

(41/2" METER)

#360

(150 kc to 435 mc!)

WIRED $49.95

KIT $19.95

WIRED $28.95

KIT $5.95

BATTERY TESTER
R -C

BRIDGE &

R

-C -L

COMPARATOR #950B

KIT $19.95

WIRED $29.95

Éy

#584

-eïöJ
KIT $9.9

WIRED $9.95

RETMA Cap. Sub.

CHARGER
1050

Box #1100

electronic equipment
batteries:

ELIMINATOR

WIRED $38.95

RETMA Res. Sub.

flashlight, photo-flash,

BATTERY

KIT $29.95

WIRED $23.50

Test radio, hearing aid,

6V & 12V

&

KIT $16.90

MULTI- SIGNAL TRACER #145

WIRED $39.95

KIT $26.95

/Volt

EF11n;

NEW!

Box

KIT 55.95

WIRED $12.95

#120
WIRED $9.95

from

HIGHEST QUALITY HI -FI
4,4

ggirn ul

NEW! FM TUNER 4HFT90
KIT, less cover: $39.95*
WIRED, less cover: $65.95*
Cover: $3.95 "excise tax incl.

)1111_

r__i.

1

ö''

CONTROL
PREAMPLIFIER =HF61
KIT $24.95 WIRED $37.95
with Power Supply:
KIT $29.95

NEW

NEW

WIRED $44.95

New
Standard
Speaker
System

60 -WATT

MASTER

Ultro Linear
HIGH

FIDELITY

HFS -2
$139.95

POWER AMPLIFIER

=MO

with

ACRO

KIT $72.95

10-330 OUTPUT %FMR
WIRED $99.95

NEW!

20 -WATT

Linear

011111°1
Williamson-

type
INTEGRATED AMPLIFIER
=HF20
KIT $49.95 WIRED $79.95
hn

_

at the lowest -pronicesly ..eLlElCOl4

=
ri

COMPLETE with

NEW!
50 -WATT

Ultra-

Linear
INTEGRATED AMPLIFIER
HF52
KIT $69.95 WIRED $109.95

FACTORYBUILT
CABINET -2 -WAY

NEW! 12 -WATT Williamson type INTEGRATED AMPLIFIER =HF12
WIRED $57.95
KIT $34.95

Alwdy_

y

you saw

Y

rú
,

HI -Ft SPEAKER

SYSTEM

#HFSI

$39.95

n- POPULAR ELECTRONICS

By
WILLIAM I. ORR
and
DONALD STONER

Listen to Satellites
with 108 -mc. Converter
THIS three -tube satellite converter (SC -3) is a highly
sensitive unit that will receive and amplify the
108 -mc. telemeter signal of an earth satellite or missile
and convert it to a frequency that can be found and
identified on the dial of your short -wave receiver.
Figure 1 (on page 42) is a block diagram of the converter circuit. Accuracy of the frequency of reception
is determined by the frequency of the conversion
crystal (fixed by the manufacturer) and the precision
w,th which you tune your receiver to the conversion
frequency of 10 megacycles.
If you tune your receiver near the easily identified
signals of Station WWV (whose operating frequency is
10 mc.), you can obtain optimum 108 -mc. reception
with the SC -3. A simple connection between converter
and receiver will feed the signal into the antenna circuit of your receiver.

Assembly
Before starting to assemble the converter, the chassis
should be completely drilled according to the layout
in Fig. 2. To insure proper wiring and assembly, the
April, 1958
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Above -chassis view of completed
converter. Tube line -up from front
to rear is 6658, 6AN8, and I2AT7.

following instructions are given in a step by -step sequence. The notation (NS) indicates that a connection should not be
soldered, as other wires or components
will be added shortly. The notation (S)
indicates that a connection should be soldered before starting the next step. Mark
each step off in the space provided when
you have completed it, and always check
your work against the schematic diagram
(Fig. 3). A drawing of the terminal strips
(TS1 and TS2) is shown in Fig. 4. Use a
clean, hot iron, and beware of "rosin"
joints!

V
10-MC

6AN8

61358
CASCODE
R.F. AMP

CONVERTER
(PENTODE
SECTION
OF V2)

o

(VI)

y

-

CATHODE
FOLLOWER
(TRIODE
SECTION
OF V2)

OUTPUT
RCVR.

12AT7
49 -MC XTAL
CONTROLED
OSCILLATOR

y

FREQUENCY
DOUBLER

(V3)

(V3)

(

)

(

)

POWER
SUPPLY

98 -MC

Fig. 1. Block diagram of converter chassis showing tube function.

Mark the drilling layout (Fig. 2) on the
paper wrapper of the chassis. Drill the
chassis as shown. Remove the paper and

clean away all burrs.
Install 9 -pin sockets in holes D, F, and
J, using 4 -40 hardware. The blank pin
of each socket faces the rear of the
chassis. Place a metal tube shield base
above chassis on socket D. Install coaxial connector JI in hole E, using 4 -40
Fig. 2. Drilling template. Holes

D, F and J

(

hardware. Place a ground lug under
connector nut closest to ground lug 2 of
socket D.
Install output receptacle J3 in hole G,
using 6 -32 hardware. Mount test jack
J2 in hole I. Mount the 8 -lug insulated
terminal strip TS1 in holes B and C,
using 6 -32 hardware. Position lug terminals facing socket F. Mount crystal
socket at position L, using 4 -40 hard-

)

mount the 6BS8, 6AN8 and 12AT7 respectively.
2y

3,,

-oG

%"

0

34" DIA.

A.

2

4"'4

DIA.

011.

1

54"

/4 DIA.
2%4"

I

3/4

D

A

25/32'

I

F

3/¿'DI
+
3/4" DIA.

/Z' DIA.
34" DIA.

3/g"D

-r
134,

-

8

I-1- -a

H,

I

%4

"DIA.

1'/4

3/

.

9

DIA.

2'-

1

1

BACK

TOP

HOLES T,H,U DRILLED FOR ERIE CAPACITORS, IF CENTRALAB UNITS ARE USED MAKE HOLES
ALL URIBARKED HOLES ARE 342° DIA.

P

i

s

%2

C

t
-.FRONT

NOTES,
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A

i

9/32"
/32

1/4'

DIA.

DRILL SOCKET AND PLUG BOLT HOLES TO FIT.
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Two views of the underside of the converter.

point -to -point wiring and the short component leads. Follow layout
shown as closely as possible to reduce possibility
Note

of spurious oscillations
and regeneration.

EDITOR'S NOTE
The construction of this project has been
simplified as much as possible, but at the
high frequencies involved there are many intangible pitfalls. For example, mounting wire
connected to a grid or plate circuit close to
the chassis might add enough capacitance
to prevent the tuned circuit from being adjusted properly later. An extra half inch of
wire connected to a coil might similarly prevent proper operation.
If you have built units operating at similar frequencies, you have learned how to
handle such critical circuits. Equipped with
a VTVM and a grid dip oscillator, you are off
to a good start.

(

)

April,

ware. Mount the 5 -lug insulated terminal strip TS2 in hole K using 6 -32
hardware. Position terminals facing
socket J.
Install switch SI in hole A using hardware provided with switch. Place %"
1958

(

)

rubber grommets in holes O and P. Install holder fuse for FI in hole R. Mount
selenium rectifier SRI in hole Q using
Position lugs of SRI
11/4" 6 -32 bolt.
toward TS2, with positive terminal
(cathode) toward retaining nut.
Pass leads of transformer T1 through
grommet O. Mount T1 above chassis,
using 6 -32 hardware through holes M
and N. Install ground lug under nut M.
Mount the single -terminal tie point in
hole S behind socket D. This completes
the mounting of the larger components.

Wiring
The ground leads should be wired with
#22 tinned, solid wire, as follows:
Connect a wire between lug E at receptacle J1 (NS) and ground lug 2 (NS) of
socket D. Pass a wire through the center stud of D (NS) through pin 4 (NS)
to ground lug 2 (S) Pass a second wire
through the center stud of D (NS),
,

.
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TEST
JACK

6ÁN8
V2

J2

C9

CIO

T01
yf0.

.001

108 MC.

pfd.

INPUT

=a-

6

CI

50
yyf0.

GL4

1019C.

C8

L5

CII
.001

C6

C3

RC VR.

yf0.

J3

.001 yt0.

pfd.

.001

pfd.

10 MC

OUTPUT
TO

9

2.N

100K

C7

RS

100K

62yyfd
R3

L3

SRI

CIS
2

R12

ppfd
CI7

12017
V3

R13

CI6

.001

pfd.

I-8yyfd./

+

RED

IOn

K

C18

C19

20
pfd

20

a
0

+

CD

pfd
RED

/YELLOW

5

GREEF

4

GREEF(

V3

D. C.

TUBE

PIN

+I20
+0.8

6BS8

VOLTAGE MEASUREMENTS

TUBE

PIN

TO CHASSIS

VOLTAGE

TUBE

PIN

VOLTAGE

+120

6AN8

+105
e

Fig. 3.

VOLTAGE

+0,9

3

+4.5

6

+120

7

+40

Complete schematic of converter shows how dual tubes give

six -tube

120

1SAT7

+0.6
+120

+0.6

performance.

PARTS LIST
R8- 10,000 -ohm, 1/2 -watt resistor
C2 -S00-µµtd. ceramic disc capacitor (Centralab
R9, R10-150 -ohm, 1/2 -watt resistor
DD -501)
R11-39,000-ohm, 1/2-watt resistor
C3, C6, C8, C9, CIO, Cl 1, C12, C17, C20R12-1000 -ohm, -watt resistor
C1

-50 -µµtd. variable capacitor (Bud LC -1644)

0.001-0d. ceramic disc capacitor
C4-500 -µµtd. leedthrough capacitor (Centralab ZB -501)
C5, C13, C16-1 -8 lipid. variable trimmer capacitor (Erie 532 -10 or Centralab 4324)
C7 -82 -µµtd. ceramic disc capacitor, 5% tolerance (Centralab DTZ -82)
014-12 -14fd. capacitor
C15 -2-µµid. capacitor (Centralab TCZ -IR5)
C18, C19 -20 -µid., 150 -volt electrolytic capacitor
Fl -I-ampere, 250 -volt fuse with holder
)I- Coaxial receptacle (Amphenol 83 -IR) with
plug (Amphenol 83 -1SP)
12- Insulated pin tip jack
13 -Phono -type jack with plug
LI through L8 -See COIL DATA
RI, R2 -82 -ohm, 1/2-watt resistor
R3, R7- 1000 -ohm, 1/2 -watt resistor
R4, R5, R6- 100,000 -ohm, 1/2-watt resistor

1

R13-10-ohm, 1/2 -watt resistor
SI-S.p.s.t. toggle switch
SR1-65 -ma. selenium rectifier
TI -Power transformer, 135 volts at 50 ma.,
6.3 volts at 1.5 amp., 117 -volt primary (Triad
R-30X or Stancor PA -8421)
TSI -8 -Jug terminal strip
TS2-5 -lug terminal strip

Xtal.- 49.0 -mc. crystal (International Crystal
Type FA-9)
V1-6BS8 tube
V2-6AN8 tube
V3-I2AT7 tube
1- Miniature socket for FA -9 crystal (Millen
33302)

-9-pin

miniature sockets (one with shield)
aluminum chassis (Bud CU -2108)
Misc. line cord and plug, knob, 6 -32 and 4-40
nuts and bolts, soldering lugs, #22 tinned
bare wire, #22 hookup wire
3
I

-3" x 5" x 7"

COIL DATA
and L8 are cut from sections of prefabricated air -wound coil stock, /2f' in diameter, 16 turns per inch (Air-Dux #416 -I11umitronic Engrg., Sunnyvale, Calif.). LI has
41/2 turns with 1/2" leads; L4 has 4 -2/3 turns
with 3/4" leads, L5 has 2 -2/3 turns with 3/4"
leads, and L8 has 31/2 turns with 1/2" leads.
L2, L3, and L7 are close -wound with #30 enamL1, L4, L5

1

44

eled wire on 1- megohm, 1 -watt resistors
approx. 7/32" in diameter by 9/16" long (IRC
Type BTA). Coil leads are soldered to resistor leads close to body of resistor. L2 has
15 turns of wire, L3 has 33 turns, and L7 has
10 turns.
L6 has a value of approx. 44 microhenrys (j.
W. Miller adjustable r.1. choke #4562)
POPULAR ELECTRONICS

through pin 9 (S) to ground lug 4 (S).
Pass a third wire through the center
stud (S), through pin 7 (S) to socket
mounting ring below pin 7. Solder wire
and pin 7 to ring.
) Connect a wire from center stud of
socket F (NS) through pin 4 (S) to
ground lug 2 (NS) . Connect a wire from
ground lug 2 (S) to ground terminal
(outer) of J3 (S). Pass a wire through
center stud of F (S), through pin 9 (S)
to ground lug 4 (S) Connect a wire from
ground lug 3 (NS) of F to nearby ground
lug 7 of terminal strip TS1 (S) Press
this lead against chassis.
(
) Connect wire to ground lug 1 of socket
J (S), pass through pin 2 (S) to center
stud of socket (NS) Connect wire to
center stud (S) and pass through pin
9 (S) to ground lug 4 (S)
Wire the filament and power leads next
with #22 stranded, insulated wire. Make
sure the wire ends are twisted to avoid an
accidental short circuit.

capacitor C3 between pin 8 (NS) and the
single terminal tie point S (NS) . Install
resistor R1 between pin 8 (S) and tie
point S (NS).
(

)

Install coil L2 between tie point S (S)
and pin 2 (NS) Install coil LI between
pin 2 (S) and ground lug E of J1 (NS)
Install capacitor C20 between pin 4 (S)
and pin 5 (S). Mount capacitor C5 in
hole T. Attach wire lead from stator of
C5 to pin 6 (NS) Mount coil L4 between pin 6 (S) and terminal 3 of TS1
(NS) Mount coil L3 between pin 1 (S)
and terminal 5 of TS1 (NS)
Examine capacitor C4. The outer ring
is one terminal, and the two inner lugs
.

.

.

.

.

.

.

(

)

.

(

)

Run a wire from pin 5 of socket D (S)
to pin 5 of socket F (NS) . Run a wire
from pin 5 of socket F (S) to pin 5 of
socket J (NS) Install jumper of solid
wire between pin 5 (S) and pin 4 (NS)
of socket F. Run one green lead of transformer T1 to pin 4 (S) of socket J. Attach other green lead of Ti to terminal 3 (ground) of strip TS2 (NS)
Wire terminal 5 of TS1 (NS) to terminal
Wire terminal 1 of TS2
1 of TS2 (NS)
(NS) to pin 1, socket F (NS). Wire terminal 8 of TS1 (NS) to test jack J2 (S)
Attach one black lead of T1 to one lug
terminal of fuse F1's holder (S) Attach the other black lead of T1 to terminal 5 of TS2 (NS) Attach the red lead
of T1 to the unmarked (negative) terminal of rectifier SR1 (S). Attach the
redlyellow lead of T1 to terminal 3
(ground) of TS2 (S).
Twist together two 14" lengths of hookup wire. Strip and tin both leads at one
end. Attach one lead to each terminal
of switch S1 (S) Press the leads along
the chassis edge and back to TS2. Attach one lead to terminal 5 of TS2 (S).
Attach the other lead to terminal 4 of
TS2 (NS). Pass the 117 -volt line cord
through grommet P. Tie a knot near the
end of the cord. Attach one lead of the
cord to the free terminal of fuse F1's
holder (S). Attach the other lead to
terminal 4 of TS2 (S) .
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DETAILS OF TS2

Wiring of components on the
two terminal strips should follow this layout. Make sure lugs 2 and 7 of TSI and
3 of TS2 are well grounded to chassis.
Fig. 4.

Mounting
You are now ready to install some of the

smaller components.
( ) At socket D: Install capacitor C2 between pin 1 (NS) and pin 8 (NS) Trim
leads as short as possible. (Lead length
of all of the following connections should
be kept at absolute minimum.) Install
.

April,
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comprise the other terminal. Slide one
inner lug of C4 through the hole of pin
3 of socket D (NS). Orient the outer
ring of C4 so that it touches ground lug
2 of socket D. Holding C4 in this position, solder pin 3. Next, solder the outer
ring to ground lug 2. Trim the leads of
R2 and attach one lead to the free inner
45

COAXIAL
PLUG

75n 1W.'
COMPOSITION
RESISTOR

(I

(ANYY

PLUG

T)

ENGHPHONO

G

(

INNER CONDUCTOR TO RCVR. ANT.
SHIELD TO RCVR. GND

(A)

(B)

Fig. 5. Dummy load (A) for adjustment and interconnecting cable (B).
Fig. 6. On- the -air testing
with

a

is

done

simple dipole antenna.

JUMPER

51" LONG
3001E TV -TYPE RIBBON
A

SPLIT ONE CONDUCTOR

OF RIBBON AT A -B AND
CONNECT BALUN AND

='

A-'

JUMPER

(

SOLDER ALL COAX
L
TOGETHER

B

E

COAXIAL LINE

IhDS

(

BALUN
75n COAX, 35 " LONG
(

76.n.

COAXIAL LINE (ANY
.1- LENGTH)
TO ANTENNA PLUG
OF CONVERTER

HOW IT WORKS

(

A high -gain v.h.f. dual

triode (1'2) operates as a
neutralized cascade amplifier with the input circuit
(L1-C1) and output circuit (C5- L4 -L5) tuned to 108
mc. Neutralizing coil L2 in conjunction with the grid plate capacitance of the first triode section forms a
parallel- resonant circuit at the operating frequency,
preventing interstage feedback and parasitic oscillation
of the stage. The noise figure (ultimate sensitivity) is
optimum when this circuit is properly adjusted.
The second triode section of V1 functions as a
grounded -grid amplifier whose plate circuit is coupled
to the pentode section of 1/2 serving as a frequency
converter from 108 mc. to 10 mc. The oscillator uses
a 12AT7 (V3) in a "hot- cathode" crystal circuit, employing an overtone crystal oscillating at 49 mc. V3's
second section acts as a frequency doubler, delivering
98 -mc. energy which is capacitively coupled to the input grid circuit of V2.
A 10 -mc. "difference frequency" is created between
the incoming signal and the local oscillator signal
(108- 98 =10) in the mixer circuit, and is extracted across
the tunable plate circuit inductor, L6. This 10-mc.
signal is coupled into the triode section of 1/2 which
serves as a cathode follower, providing a low- impedance
signal source suitable for coupling the output signal of
the converter into the antenna terminals of your receiver. When the latter is tuned to 10 mc., it will "hear"
the 108-mc, signal received by the SC -3 converter.
Half -wave power transformer Tl and selenium rectifier SRI, together with a simple resistance- capacitance
filter system, provide approximately 120 volts d.c. required to operate the converter. Filament power is also
supplied by TI. The converter is designed to operate
from the normal 117 -volt, 60 -cycle power line.

L

(

(

lug of C4 (S); attach the other lead to
ground lug E of J1 (S).
) At terminal strip TSI: Install resistor
.R3 between terminal 3 (NS) and terminal 5 (NS) . Install capacitor C6 between terminal 3 (S) and terminal 6
(NS) . Slip insulated tubing over capacitor leads. Install resistor R5 between terminal 6 (NS) and terminal 7
(ground) (NS). Install R4 between terminal 6 (NS) and terminal 8 (S) . Install capacitor C12 between terminal 5
(NS) and terminal 7 (ground) (NS).
Slip insulated tubing over leads. Install
C7 between terminal 6 (NS) and terminal 7 (S) .
) At socket F: Install capacitor Cli between center terminal of J3 (S) and pin
3 of socket F (NS) . Install C10 between
ground lug 1 (NS) and pin 1 (S) . Install
resistor R8 between ground lug 1 (NS)
and pin 2 (NS) . Install capacitor C9
between pin 2 (S) and pin 6 (NS) . Slip
insulated tubing over capacitor leads.
) Install resistor R7 between
ground
lug 1 (S) and pin 3 (S) . Install coil
L6 between pin 6 (S) and terminal 5 of
TS1 (NS) . Use lengths of solid wire for
coil leads. Install capacitor C8 between
ground lug 3 (S) and pin 7 (NS) .
) Install resistor R6 between pin 7 (S) and
terminal 5 of TS1 (S) . Slip insulated
tubing over resistor leads. Install coil
L5 between pin 8 (NS) and terminal
6 of TS1 (S) .
) At socket J and TS2: Install capacitor
C16 in hole H. Attach wire lead from
stator of C16 to pin 6, socket J (S) . Install capacitor C15 between pin 8 of
socket F (S) and the lead of C16 (S).
Install resistor R12 between terminal 1
of TS2 (NS) and terminal 2 of TS2 (NS) .
Install coil L8 between terminal 1 of
TS2 (NS) and the lead of C16 (S) . Install capacitor C14 between pin 1 (NS)
and pin 7 (NS) . Install resistor R11
between pin 7 (S) and ground lug 4 (S) .
) Install capacitor C17 between terminal
1 of TS2 (NS)
and ground lug 2 of
socket J (S). Insert capacitor C13 in
hole U. Attach lead from stator of C13
to pin 1, socket J (NS) . Install coil L7
between pin 1 (S) and terminal 1 of
TS2 (NS) . Install resistor R9 between
ground lug i of socket J (S) and adjacent pin of crystal socket (NS) . Install
R10 between ground lug 4 (S) and free
pin of crystal socket (NS).
) Run wire from pin 3 (S) to neareßt pin
of crystal socket (S) . Run wire from
pin 8 (S) to remaining pin of crystal
socket (S) . Install capacitor C18. Attach negative lead to ground lug M
(NS) and positive lead to terminal 1
of TS2 (S) . Install capacitor C19. Attach negative lead to ground lug M (S)
and positive lead to terminal 2 of TS2
(NS) . Install resistor R13 between pos(Continued on page 103)
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www.americanradiohistory.com

By
CAROLE F. HOOVER

K9AMD

The Lady is a Ham
Her rig is a magic carpet to a Caribbean cruise, a moonlit
night on the Moroccan desert, and other exciting places
AM, a young Midwest secretary
with an average salary and no inheritance. Yet just last week I passed the time
of day with a Buckingham Palace guard
on his day off . . . discussed monsoon
weather with a sailor in Yokohama . .
debated the advantages of an ocean cruise
with the purser of a luxury liner basking
and listened eagerly
in the Caribbean
while an enthusiastic young Frenchman in
Paris tried to explain to me precisely why
his city is the only place in the world to be
in the spring. What's more, I confidently
expect this week and all the weeks to follow to be just as filled with exciting globetrotting as was the last.
How is it done? It's easy. My flying
carpet is a neat collection of electronic

HERE I

.

...
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equipment in one corner of the dining room,
and my passport is a small, official- looking
bit of paper issued by the Federal Communications Commission stating that I am
the holder of an Amateur Radio License
and have been issued the call letters
K9AMD. Yes, I am proud to say I am a
"ham," for in this case the term does not
mean a poor actor, the second son of Noah,
or the southwest corner of a porker. It
means that I am a radio amateur, one of
160,000 people in this country alone who
engage in this fascinating hobby; and there
are thousands more of us scattered all over
the globe.
It's a Personal Thing. Amateur radio
offers a wide variety of attractions and interests. But to me, a woman, its main
47

attraction is a personal thing. While I am
perpetually thrilled by the globe-shrinking
magic of electronics, the warm companionship of friends scattered all over the face
of the earth means still more. And I may
as well confess that the exaggerated, flattering chivalry with which I am treated by
fellows on the air does wonderful things
for my ego-even though I know in my
heart that most of it is due to the novelty
arising from a 30 -to -1 ratio. Yes, that's
right there are 30 men amateurs to every
woman. Competition is stimulating, but
:

having it ease off now and then can be
pretty refreshing, too!
If you want proof that men amateurs
pamper the girls in their midst, hear this:
in abbreviated ham lingo an unmarried
woman, whether 16 or 60, is called "YL"
for "Young Lady." A male ham calls himself an "OM," or "Old Man." But when a
YL marries an OM, does she become an
"Old Woman ?" She does not! She becomes
an "XYL," or "Ex -Young Lady," and she
stays one the rest of her life! How's that
for chivalry?
What do hams talk about? Practically
every subject under the sun! The only
limitations are those of good taste. Tuning
across one band, I can hear a woman in
Hawaii frankly admitting to a Minnesota
housewife that on first contact the famed
native poi may look and even taste a little
like wallpaper paste. A gardener in Belgium is swapping tulip- raising tips with an
amateur in Holland, Mich., and a grandmother vacationing in Florida is describing
her seashore cabin to her grandchildren
back in Kansas. Poetry, fashions, children,
pets, television programs -these and a
hundred other topics are discussed.
A Participation Hobby. Usually I do
not listen for long. After all, amateur
radio is primarily a participation hobby. If
I choose, I can take part in the conversations, sure that I shall be welcome, for
amateurs are the friendliest group of
people in the world.
Often, though, I prefer to start a conversation of my own, so I switch on my
transmitter, pick up the mike, and say,
"CQ, CQ, CQ; this is K9AMD calling CQ
and standing by." This means that I will
talk to anyone who hears me and answers.
I have called "CQ" hundreds of times,
but I still can't help holding my breath in
anticipation when I switch the transmitter
off and the receiver on. I may hear the
lonesome voice of a GI in Germany repeating my call letters . they may be
spoken in a Cockney accent from the
shadow of Big Ben . . or the call may
come in the deep caressing tones of a caballero from Argentina.
Many times the conversation that follows
.

.
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is more

entertaining than an evening at the

movies. I still recall vividly the contact I
had with the wife of a mining engineer in
South Africa one Saturday at lunch time.
She had a way with words that lifted me
right out of my chair and transported me
to her side. It was already 9 p. m. there,
and we both peered apprehensively at the
dark and forbidding jungle surrounding us
in the moonlight as she explained that we
were the only white women within a hundred miles.
Static broke the contact, and what a

relief it was to be called by a ham aboard
a liner cruising in the sunny Caribbean! He
was the purser of the ship, and as he described the gay captain's party he was
planning -complete with dining, dancing,
and champagne
pictured myself in a pale
pink chiffon evening gown whirling about
the dance floor in the arms of my handsome escort. We had just stepped outside
for a stroll on the moonlit deck where the
gentle lapping of the waves blended with
the muted strains of the orchestra when
the shrilling of the telephone brought me
back to land with a thud!
Cooking Lessons. Another thing I like
about my hobby is the way it abets my
other interests. Shortly before Christmas
I struck up a conversation with two Scandinavian homemakers who talked surprisingly good English. Before I knew it I was
in my apron dashing madly back and forth
between the kitchen and the transmitter as

-I
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Not only does Carole have a
fixed station -she also has a
mobile rig in her car (left),
which she uses to contact fellow hams while traveling.

Carole leaps into the breach

with fellow hams during emergency, when other communications break down (below, left).

During another emergency (of
sorts), Carole jumps into the
fray. She keeps tabs on the first
Sputnik, tracking its position on
the globe (below) as she monitors the "beep- beep."

seem a trifle odd, mixing cookery
with ham radio (left), but Carole lands
many strange and exotic recipes th s way,
though she may have to clean up a trail
of flour afterwards. Just think of that
streusel Ruchen and bouillabaisse!

It may

the delighted pair gave me spoon -by-spoon
instructions for producing their own extra special streusel kuchen. It turned out to
be so delicious that I didn't even mind
mopping up the trail of flour between the
microphone and the mixing bowl.
Alma, a housewife on a large Nevada
ranch, has taught me how to prepare barbecued ribs in true Western style. And my
bouillabaisse recipe comes directly from a
ham in a French seaport village who fiercely assures me that all others are barbarian
imitations of his savory fish stew. Radio
has developed into such a fascinating way
of learning to cook that my conventional
cookbook now gathers dust.
One day, on impulse, I turned my beam
antenna south and brashly called CQ in
my high-school Spanish. Immediately I got
an answer in Spanish spoken so rapidly that
it sounded like a stick dragged along a
picket fence. After I managed to convey
April,
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to the Bolivian senor that I spoke his
language only un poco, he slowed down and
we had a delightful chat. Upon its completion, I dug out my Spanish book and
started a serious review of the language.
Lots of Traveling. But I do not want
to leave the impression that ham radio is
purely an indoors, sit -at -home hobby. It is
far from that. Traveling is lots more fun in
our car which is now equipped with a complete mobile station. It's a real thrill on a
trip to make contact with a ham a hundred
miles ahead, accept an invitation from him
to stop by for a cup of coffee, and then
have him "talk you in" right to his front
doorstep.
During the summer months, amateurs
(Continued on page 109)
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New Transistor Flash Unit

The newest in transistor flash units (below) has an unusual feature -built -in re-

chargeable batteries. The hermetically
sealed nickel -cadmium Voltabloc unit provides up to 300 average flashes per charge
and can be recharged from any 110 -volt
a.c. line. Two power transistors in a novel
circuit are used in the Vanguard, made by
Romal Electric Products, New York.

All About Satellites

The story of man's attempts to conquer
space is being told to a vast audience in
department stores, schools and fairs by the
traveling show "Earth Satellites." Produced with the assistance of the U. S.
Armed Forces and manufacturers, the
show traces man's efforts to break the
chains of gravity that bind him to Earth.
Balloons, gyroscopes (above), satellite
models, an animated solar system, working models of a satellite tracking system
and Sputnik recordings are used. The
show has been commended by the American Rocket Society.

Birdman's Helmet

It may look as if the U. S. Army pilot be-

low is wearing a Navy pilot's helmet. Re is.

But he's also wearing an electronic package. Design of the helmet calls for a
dynamic, noise -cancelling mike which
can swing out of the way. Dynamic earphones, cushioned to cut noise, are adjusted to head size. Work continues on
making the headgear protective against
shrapnel and small arms.

Portable Stereo System

A complete, portable stereo system, de-

signed for all- purpose use, has been introduced by Bell Sound Systems, Columbus,
Ohio. It consists of a tape transport unit
and two matched amplifier- speaker systems (above). The setup allows recording
and playback monaurally as well as recording and playback in stereo. The unit
has inline heads as well as provision for
offset tape. Each of the amplifier-speaker
systems can be used separately with a
tuner and record player to make a complete music system.
60
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IN RESPONSE to numerous requests

from our readers, we are presenting an
improved version of the three -way crossover described in the November, 1957, issue
of POP'tronics. The second inductance
mentioned in the text, but not shown in the
original diagram* of the crossover, has
been added for sharper frequency separation between the tweeter and mid -range
speaker; and to eliminate interaction between the "brilliance" and "presence" adjustments, the level control circuitry has
been redesigned. See Fig. 1.
The crossover construction table has
been extended downward toward the lower
frequencies for those who wish to "cut off"
their woofer at about 250 cycles, as shown
in Table 1. The advantage of a lower
crossover will usually be realized in a
"cleaner " lower mid -range. Values of components for 500 and 1000 cycles have also
been shifted slightly to improve response.
See original table for values above 1 kc.
Speaker Phasing. Several readers have
mentioned that there seems to be relatively little material available explaining the
"why's and wherefore's" o speaker phasing. Most writers on the topic tell you that

By LARRY KLEIN
Technical Editor

speakers should be phased properly -and

little else.

In simple terms, the story is this. Sounds
(music, voice, etc.) at the frequency of the
crossover issue from both speakers. For
example, the crossover frequency between
your woofer and mid -range speaker might
be 800 cycles. This would mean that in the
area of the crossover, if the speakers are
(Continued on page 116)

on page 66 of the November
issue should have shown the plus (+) terminal of the
tweeter connected to the capacitor, not to the center arm

*The schematic and pictorial
of the control.

Inductor winding data is correct.
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40
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20

5

80
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2.5

22

1.2
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April,

Resistance of RI, R2

5

175

about five times the
speaker impedance.
is

C

L

C is in microfarads; L is in milhhenries.

improved crossover.

4 ohms

8 ohms

16 ohms
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Fig. 1. Schematic of

REQUIRED CAPACITANCE AND INDUCTANCE

CROSSOVER
FREQUENCY
(cps)

L
3

1.3

.65

Table 1. Calculate
LI -CI for a lower
crossover, L2 -C2 for
a

higher crossover.
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Get the Most
from Your

]-/\ P E

RECORDER

REVENTIVE maintenance
can save dollars and headaches for the tape enthusiast.
That goes without saying. But
to save time, there is a certain
amount of such work that can
be done in the home -if you
know how to do it. In this picture story, a Precision Labs
technician demonstrates proper
preventive maintenance on a
Tandberg tape recorder. If you
follow these simple steps, you
will add years to the life of your
own machine, in addition to obtaining better sound reproduction from it.
}-

You'll have to remove the dust
I cover to get at the heads,
pressure rollers and tape guides.
Carefully inspect the area for
dust and bits of tape. Blow out
as much as you can, then use a
small artist's brush (above) to
brush away any remaining dirt or
foreign matter. Next, dip the
brush in alcohol (Tandberg recommends this, but the manufacturer of your tape recorder may
advise some other cleaner), and
carefully wipe down the erase
head of your machine.
52

Follow the same procedure with the
record head (above), making certain
in both cases that you don't use too
much cleaning fluid. And remember to
clean just the faces of the heads.

2
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Hold the rubber pressure
with the index finger
of your left hand, and clean
the roller with a piece of
cheesecloth or similar material dipped in the fluid, rotating the roller slowly witl your
finger as you work.

3 roller

In the same manner, clean

A

the capstan and the tape

guides.

Only

a

minimum

amount of cleaner should be
employed in each step.

There may come a time when you
will want to check your tubes. To
do this, you'll have to pull the chassis. This procedure will vary with the
machine (with the Tandberg, the
whole chassis comes out of the case)
but in most instances it will require
removal of several bolts from the
top. When you pull or replace a
tube (left), be sure to support the
socket mount with your fingers to
prevent it from breaking or bending.

5

6

Warped reels may damage tape
and mar the recorder. Frequently

a warped reel scuffing
the machine or rubbing against the
tape. To check, line up your eyes
with the reel and start the machine.
You should be able to detect significant warping. Replace any suci.
reels, and the ¡ob is completed.

you can hear
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Low -Frequency Converter

Pilots and others to whom up- to -theminute weather information is essential
will find the Boulevard Electronics TC -1
converter just the thing. The transistorized unit hooks into an auto antenna and
to the auto radio, and tunes the 200 to
400 kc. band. Self- contained and easily
mounted under the dash, it picks up
weather broadcasts, radio range stations,
beacons and control towers. Price is
$44.95. See photo below.

Automatic Wiring Tester

Developed to speed testing of junction
boxes, Du Mont's new multiple- function
automatic tester makes up to 30 individual
wiring checks a minute. Previously, an
operator had to check as many as 300
wires and 30 connectors individually. The
unit consists of a tape reader which programs the operation on tape, the main
machine whose selector switches receive
and follow the instructions, and a readout
printer which records results.
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Transistor Tape Recorder

Weighing less than two pounds, Tel
Tape, a transistorized tape recorder, is
now on the U. S. market. Imported from
West Germany by Filnor Products, this
portable device (shown below) records,
plays back and erases-all off battery
power. It even has variable speed controls. Included in the package are earphones and a microphone at a total price
of $29.95. Available accessories are a
patchcord at $2 for playback through
radio, phono or TV, and a lightweight
headset -which leaves the hands free to
type
$6.95. Included with the recorder
are two tape reels and a small sample of
tape as well as batteries -four C cells.
The device measures about 8" x 6" x 2 ".

-at

Photocell Relay Kit

A photocell relay is the newest in the
line of Lafayette Radio kits. This versa-

tile light- controlled switching device (see
photo above) can be used in constructing
burglar alarms, door openers, automatic
controls for lights, counting devices and
other such gadgets. The cadmium sulfide
photocell has high sensitivity and requires
no special high- intensity light source. It
can operate on a flashlight beam at 250
feet, and has a sensitivity adjustment as
well. The kit comes complete with all

parts at $12.95.
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Part

1- Resistors

and Batteries

By EUGENE RICHARDSON
MOST electronics hobbyists have several

junk boxes full of perfectly good electronic components, including resistors, capacitors, and all kinds of hardware. Yet
these home builders often have given up
or postponed construction projects because
they didn't have enough "long green" in
the kitty to purchase all the parts specified.

The designer, when developing a new
project, generally will use parts he already
has on hand in preference to buying new
ones. Thus, while it is always best to use
the exact parts specified by an author when
assembling a project, you often can make
substitutions which will not affect performance, yet which will reduce your cash
outlay considerably. In fact, by making
judicious use of your junk box, you may be
able to find enough "on-hand" parts to
limit your purchases to just three or four
essential items.
In describing an electronic circuit, we
identify components by names which in-
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dicate their use or function. For example,
in receiver and amplifier circuits, we may
speak of a tuning capacitor, a grid resistor
(or grid -leak), a coupling capacitor, plate
load resistor, bypass capacitor, decoupling
resistor, filter capacitor, and a bleeder
resistor.
These functional names may give a clue
to the value of the parts, but they don't
identify them specifically. To identify a
component properly, we need to know its
basic electrical specifications, its type
(fixed, variable or adjustable), and, often,
its construction. With this information, we
can decide on possible substitutes.

RESISTORS
There are three specifications which
apply to all types of resistors: resistance,
tolerance, and wattage rating.
The resistance `is the opposition the unit
offers to a flow of current and is given in
ohms or megohms (millions of ohms).
Generally, symbols are used to simplify
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Various types of variable resistors and potenti-
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CARBON RESISTORS

writing large numbers. For example, resistors rated at 250,000 ohms, 250K, or 0.25
megohm all have the same value.
Tolerance is given as a percentage figure
and indicates the possible variation in the
actual value of a resistor from its specified
value. For example, a resistor with a specified value of 100,000 ohms, 10% tolerance, may actually range. in value from
90,000 to 110,000 ohms. Typical tolerance
values are 1 %, 2 %, 5 %, 10 %, and 20 %.
The more critical the resistor's value in a
specific circuit, the smaller the allowable
tolerance.
A resistor's power -handling capacity is
indicated by its wattage rating, which
usually varies directly with its physical
size. Wattage rating is independent of a
unit's resistance.
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SCREEN
DECOUPLING
RESISTOR RESISTOR
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NEST
STAGE
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illustrates typical

WIREWOUND RESISTORS

COUPLING
CAPACITOR

TUNING

functions of various parts
in a vacuum-tube circuit.

e

OUM TUBE

CAPACIUPLTOR

ometers are shown above
together with the symbol
used for them, while the
photo below shows fixed
resistors and their symbol.
The schematic diagram at

right

Resistors are also identified according
to the resistance material employed in
their manufacture. Two basic materials
are in common use
composition, which
may include carbon, and high resistance
wire, such as Nichrome. Resistors of the
former material are known either as composition or carbon resistors, the terms
being used more or less interchangeably.
If the resistance element is wire, the resistors are called wire -wound units.
Both types are available in a wide
variety of styles, resistance values, tolerances, and wattage ratings.
Regardless of type, if the resistor's value

BY -PASS

} I CAPACITOR

B+

cannot be altered without physical damage, it is a fixed resistor. If its value can
be varied easily, it is a variable resistor.
These are made in two styles- continuously variable resistors (rheostats or potentiometers), and semi-fixed adjustable
resistors. The latter have movable "taps"
which, once set, are left fixed in position.
Continuously variable resistors have an
additional specification which sometimes
proves confusing to the beginner, especially since such resistors are widely used
as volume and tone controls. This is taper.
Taper is the relative variation in resistance as the control is turned through
its range, and is independent of the unit's
total resistance. For example, if we have
a potentiometer with a value of 500,000
ohms, and we measure 10% of this value
(50,000 ohms) at 10% rotation, 20%
(100,000 ohms) at 20% rotation, 50% at
50% rotation, and so on, the control has a
linear taper.
While most controls are made to one of
about a half-dozen standard tapers, two
are of maximum importance in most electronics work -the linear (described above)
and audio tapers. When a control has an
audio taper, its resistance variation with
rotation follows a more or less logarithmic
curve.
If a linear taper potentiometer is used
as an audio volume control, the effect is as
if all the control is concentrated at one
.
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end-the volume seems to jump from
"zero" to maximum with relatively little
rotation of the control. This is-because apparent loudness is not a direct function of
the voltage tapped off by the volume control. It is approximately logarithmic.
Making Substitutions. First, except in
critical circuits -such as r.f. amplifiers
and oscillators -you can use fixed wire wound and carbon resistors interchangeably. When a potentiometer is specified as
a volume or tone control, however, it is
best to stick to a composition resistor to
minimize noise.
You can always use a higher wattage
resistor of the same resistance value in
place of a lower wattage unit. Suppose a
circuit calls for a 47,000 -ohm, 1/2 -watt
resistor, and you have several 47,000 -ohm,
1-watt resistors on hand, but no 1/2 -watt
units. You can use the 1 -watt resistors -or
even 2- or 5-watt resistors if space

permits!
A series, parallel, or series- parallel combination of resistors can replace a single
resistor as long as the net resistance is the
correct value and relative wattage ratings
are maintained. Suppose you needed a
100,000 -ohm, 1 -watt resistor, but had only
50,000 -ohm and 200,000 -ohm resistors on
hand. You would have a choice. You could
use two 50,000 -ohm resistors in series to
obtain 100,000 ohms, as long as both resistors were rated at 1/2 watt or larger (1
watt total), or two 200,000 -ohm resistors
in parallel, again as long as each was
rated at ?/z watt or larger. You could even
use five 500,000 -ohm resistors in parallel.
Often, a resistor with a higher (or
lower) rated value but a closer tolerance

we can substitute a unit with the same
total resistance but a taper different from
the one specified, if we want a different
type of control action.
BATTERIES
Dry -cell batteries are used extensively
in transistor circuits and portable vacuum tube equipment. Strictly speaking, a single
cell, such as a common flashlight "battery," should be called a cell, with the
name battery reserved for a "battery" of
individual cells connected together. But,
today, it is common practice to say battery
for both individual cells and true "bat-

teries."
The voltage delivered by a cell (or hat-

----I i
1

Typical multicell batteries appear
above with the schematic symbol used
for them. At left are three sizes of
cells, each of which supplies 1.5 volts.

can be substituted for a specified unit.
Say that your parts list calls for a 220,000 ohm resistor, 20% tolerance. With this
tolerance, its actual value can range
from 176,000 to 264,000 ohms. You can
use either a 240,000 -ohm or a 200,000 -ohm
resistor for the specified unit, provided the
substitute has a 10% tolerance. Similarly,
a 47,000 -ohm resistor can be substituted
for a 50,000 -ohm unit, and vice versa.
Finally, in the case of potentiometers,
April,
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tery) depends on its chemical composition,
while the power it can deliver, in general,
depends on its physical size. The larger
the battery, the greater its capacity.
A battery's capacity is generally specified in ampere -hours or in milliampere hours. This figure indicates the product of
current drawn by hours of operation under
normal operating conditions. A battery
with a capacity of 500 ma. /hr. (milliampere- hours) could deliver a current of
1 milliampere for 500 hours, or a current
of 5 ma. for 100 hours.

Aside from physical size and shape, the
(Continued on page 105)
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STEREO RECORDS
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By ERWIN JOHN DREISKE
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plifier and speaker
systems, stereophonic music literally surrounds
the listener and
provides that elusive third dimension. The difference

111111.11.

between "stereo"

and even the best
"hi -fi" is said to
veloped by Electra -Voice
be the difference
will play either the new
between listening
stereo records or conventhrough an open
tional discs.
window in a concert hall and actually sitting in front of a live orchestra.
Stereo music has been available only on
experimental tapes. Recent developments
of experimental stereo discs have now
made possible the mass production of
stereo records.
"Compatible" Cartridge. But stereo
discs cannot be played on conventional
phonographs without ultimate damage to
the records since ordinary styli are too big
and not compliant enough for the grooves
of the stereo disc-they would tend to erase
the stereo effect. Featured on the cover
this month is a cartridge developed by
Electro -Voice Inc. which is completely
"compatible "
can be used to play
either an owner's present library of
records or stereo discs.
The new stereo records, which are identical in appearance to existing LP records,
contain a single groove. Two separate microscopic music tracks are cut into the
sides of the one groove. The Electro -Voice
stereo cartridge contains a single diamond
stylus and two high -fidelity ceramic ele-

Stereo cartridge de-

RIGHT CHANNEL

LEFT CHANNEL
ONLY

ONLY

i,
/

BOTH CHANNELS
(EOUIV.

IN PHASE
TO LATERAL)

:.,;

.

BOTH CHANNELS OUT OF PHASE
(EOUIV TO VERTICAL)

HOW IT WORKS
This type of stereo recording and reproduction is
called the 45-45 method, illustrated above. The groove
is V- shaped with an included angle of 90°. 'The left
channel is recorded with -a motion parallel to the right
side of the groove and the right channel with a motion
parallel to the left side of the groove: hence, one channel is recorded on each side of the groove.
To reproduce such a recording, we need a cartridge
which will give an output from one channel when displaced in a direction 45° on one side of the vertical,
and an output from the other channel when displaced
in a direction 45° on the other side of the vertical. The
easy way to accomplish this is to link, to a single stylus, two conventional pickups whose axes are parallel
and whose directions of movement are perpendicular to
each other.
JImmmumm.mz.maww.ummimmumw
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Make your own PICKUP
000000000000000000000000:

ments. In playing, the
stylus "rubs" against
both tracks and feeds
the separate music signals through the separate amplifiers and
to the properly spaced speaker systems.
Motor Rumble Conquered. One of the
worst bug-a -boos confronting phono turntable manufacturers, particularly in the
case of record- changer mechanisms, has
been motor rumble. This is compounded in
the stereo disc which involves vertical play
of the needle in the groove. However, the
vertical rumble component is claimed to be
virtually eliminated from playback by the
characteristics of the new cartridge.
After the E -V cartridge is made available
in production quantities to phonograph set
manufacturers, it will go on the market for
$19.50 -the approximate cost of a conventional hi -fi cartridge with diamond stylus.
Hi -fi owners can adapt their present equipment to stereo by the simple addition of a
second amplifier and speaker system, plus
the new cartridge. Existing home record
collections will not be obsoleted by the new
stereo developments since the coming stereo phonos will contain completely compatible cartridges.

Two Power Points and an additional stylus are combined to
produce a stereo pickup. Paper
clip at left is for size comparison.

Power Points are color coded to indicate
the size of styli with which they are supplied. Any of the following types are recommended for this cartridge Model 51 -1,
red, .001 -.001 sapphire; Model 56, blue,
.001 -.003 sapphire; Model 56DS, orange,
.001 diamond -.003 sapphire.
Assembly. Begin by carefully cutting
off the end of each case as shown in Fig.
1(A). Use a sharp knife, and take care
that no damage to the ceramic element
results. With a heated knife, or razor
:

CUT OFF CASE HERE
CUT OFF NEEDLE CAP HERE

(A)

DO IT YOURSELF

In one evening, you can put together
the necessary parts of a pickup for playing the new stereo records. The parts are
readily obtainable and, although tiny, they
can be assembled without much more than
a steady hand and a bit of patience.
The pickup unit uses two standard
Electro -Voice Power Points and a replacement stylus for an Electro -Voice Model 84
cartridge. If you buy the parts new, the
cost will be about $7.50 (for sapphire styli).
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STYLUS AS PURCHASED

STYLUS AFTER BENDINO

(S)

Mechanical modification of Power Points
and stylus before assembly as a stereo cartridge.

Fig. 1.

blade, cut 1/8" off the end of each needle
cap. Bend the stylus shank almost straight,
as shown in Fig. 1(B).
With an epoxy-type cement, or with a
rubber type cement such as Pliobond, or
59

Nor

MOUNTING

PLATE

CEMENT
HEAT

HEAT HERE

HERE

.004"

MUSIC WIRE
DRIVE YOKE

STYLUS
WIRE

CEMENT HERE

MOUNTING

PLATE

RUBBER

STYLUS HINGE

Fig. 2. Assembly of modified
parts should be done carefully.

imbed itself in the soft plastic. The stylus
should be a snug fit in the drive yoke. To
remove the possibility of rattles, place a
small amount of cement at the junction of
the yoke and stylus.
Connections. Lead wires can be soldered directly to the contacts if the Power
Points have metal contact blades. If your
Points have conductive rubber contacts, a
fine wire may be inserted between the
blades and case to make contact.
The frequency response of the cartridge
built by the author is shown in Fig. 3. On
most musical selections, distortion is inaudible.
A standard monaural record can be
played with this pickup, but no attempt
should be made to play a stereo record
with a standard cartridge. Damage to the
stereo record will result. Standard monaural cartridges have a vertical compliance which is too low to follow the modulation on a stereo record.
Figure 4 shows the method of connection to two amplifiers. The stereo-monaural switch allows the two channels to be
connected together when monaural records
are played.
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with one of the contact cements now available, fasten the two Power Points together
and to the mounting plate. The plate is a
small piece of plastic about %6" thick, with
holes drilled to match the pickup mounting
in your old tone arm. Make sure that the
needle caps are oriented 45° each way from
the surface of the mounting plate.
Do not turn the elements in the cases,
but rotate the whole case to get the proper
angle. Attempting to turn the elements
may result in fracture of the ceramics.
The rubber stylus hinge is cut from inner tube stock. After sharpening the small
end of the stylus shank, pierce a hole with
it through the length of the rubber hinge.
Then cement the hinge to the Power
Points, as shown in Fig. 2.
Bend the drive yoke from .004" music
wire around the stylus. Fasten it to the
Power Point needle caps by heating the
needle caps and wire yoke with a small
soldering iron, and allowing the wire to
60

2KC.

3KC.

5 KC.

10 KC.

15 KC.

Fig. 3. Frequency response
curve of home -built cartridge
on a standard LP test record.
Fig. 4. Method of switching
from stereo to monaural. Resistor
R should be at least 3 megohms.
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AMPLIFIER
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News

Model radio room is maintained by top newspaper and supervised

by one of the nation's earliest amateurs
By MIKE BIENSTOCK
Associate Editor

tape recorders; one

receive teletypewriter transmission under
adverse conditions) and two television receivers.
Finger on the Pulse. The radio room
serves a dual purpose: it takes the pulse of
the news by monitoring the transmissions
of the official radio stations in many of the
important world capitals -especially Moscow -and it transmits news summaries to
outposts and out -of -the way areas such
as ships at sea, remote air strips, lighthouses, and the like.
The room is under the supervision of Reginald J. Iverson,
who has been associated
with the Times for 36 years.
(Mr. Iverson has been a radio amateur since 1910, and
owned one of the first licenses in Chicago. His call at
that time was 9AU; he now operates as W2LDR.) Under Mr.
Iverson are three other first class operators, as well as two
transcribers, who record and
transcribe the millions of
words received by the station yearly.
Here's how the news -

corder (which can

works. A battery of

TIME WAS when the carrier pigeon provided the fastest link between a newspaper reporter and his editor. But while
the use of birds had the advantage of
speed, it suffered from a major drawback.
Rival papers hired marksmen to wing the
birds in flight. Result -no story.
Today the press has grown with the
times -and the New York Times has
grown even faster. There are those who
complain that the Times is somewhat antique, but there is nothing old- fashioned
about its newsgathering system.
An outstanding example of its pioneering may be found in the radio
room, a setup which would be the
envy of radiomen everywhere for
its completeness and convenience
of operation. As far as can be
learned, no other newspaper has
an operation approaching this in
size or thoroughness.
Major equipment in the
radio room includes:

three

transmitters;

nine receivers; six
disc recorders (for
voice); two Morse -

Hellschreiber re-

;

gathering system
Walter

Sullivan,

Times correspondent,
when he was with Op-

eration Deepfreeze.
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nine short -wave receivers-mostly Collins
51J4's and National HRO's-are used to
listen to the radio transmissions of such
cities as Moscow, London, Paris and other
vital news centers. This material is summarized and serves as a check on the regular news stories filed by the paper's own
correspondents and the news services.
From time to time such information

complete texts of important speeches. For
instance, when Nikita Khrushchev, Soviet
"boss," makes an important declaration, a
Times man will take it off the air on one
of the disc recorders, and it will be translated and run complete in the next day's
paper. Other newspapers must be satisfied
with the frequently incomplete texts
transmitted by the news services.
In this country, when President
Eisenhower, for instance, speaks
to the nation, his address is recorded from the audio circuit of
one of the two Times TV sets. It
is then transcribed and run complete. This is in contrast to many
other papers which run the official
release distributed in advance.
Such releases sometimes differ
from the addresses delivered.
The radio room also maintains
direct radio contact with some of
its correspondents. For instance,
when one of its top -flight men,
Walter Sullivan, was with the
Navy in the Antarctic, he set up
a regular daily transmission
schedule from the icebreaker
"Atka." He filed stories daily over
14,000 miles of land, sea and ice.
The Army - McCarthy hearings were recordThe Times radio room maintained
ed on disc machines and printed the following
contact with him by using one of
day. Here, Reginald J. Iverson, head of Times
the battery of three 1 -kw. transradio room (center), checks the recording.
mitters built by Mr. Iverson. They
operate on 4, 6, 8, 13, 16 and 22
mc., and use the call WHD.
Most of the major expeditions
of this century have been followed
by the Times in the same manner,
including the Byrd Antarctic expedition in 1928, and Operation
Deepfreeze currently. It is the
only newspaper which gives such
coverage.
The transmitters are also used
to transmit news summaries in
code twice daily, as a public service. Reports are sent at 1900
Greenwich Mean Time on 13.02
and 16.96 mc., and at 0500 GMT
on 6.51 and 13.02 mc. Letters have
been received from outposts in all
Mr. Iverson cuts a Morsefape news sumparts of the world thanking the
mary which is fed directly to one of three
Times for this service, since in
-kw. transmitters. Such summaries are sent io
many areas it is impossible to
outposts all over the world as a public service.
receive directly news broadcasts
by radio from cities involved.
serves as a tip on an important story be"Doria" Signal Heard. One of the nine
fore the local man gets it, and he will be receivers constantly monitors the 500 -kc.
apprised of the "break." At other times, distress band. In 1956, a Times operator
if the information is considered reliable, it picked up the distress call of the "Andrea
is used to fill in the background of the Doria" when the big liner was struck and
news.
sunk by the "Stockholm." The operator
Printing Complete Speeches. The remained on duty for the full time the ship
Times, of course, is noted for printing the
(Continued on page 109)
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Catch
the Vanishing Ball
e
3

M

Wooden cabinet conceals
electronic and mechanical

components. Dimensions
of cabinet are not critical.

It eludes your grasping hand as it
gets whisked away by electronics
By HARVEY POLLACK
THIS proximity- activated ping-pong ball
is guaranteed to startle and amuse
young and old alike. It sits quietly on its
little box -sits quietly, that is, until a
grasping hand approaches, and then
PLOP -it's gone! When the hand is withdrawn, the ball reappears. It's as simple
as that, and the small cost of construction will more than be compensated for by

-

the delight of the youngsters and the mystification of adults.
All of the parts for this project are easily available. Most of them probably can
be found in your junk box. Of course, many variations on the setup shown are
possible as long as the basic principles are observed.
The mechanical section can be built first. Start by cutting a 3" circle out of
the top panel (see drawing on page 64). The center of the circle is midway between the two long sides of the panel, 51/2" from either short side. If a good
circle cutter is carefully used, the cutout disc can later serve as the ping -pong
ball platform.
Wind the solenoid coil on a commercially available coil form. After the Bakelite
capping squares have been cemented in place and allowed to dry, wind on the
enameled magnet wire. Use a B & S gauge (between #34 and #40).
If the coil form is chucked on a 2" bolt, and you use your electric drill to wind
it, you'll find that it goes very fast. Since the coil should measure about 400 ohms,
wind several hundred turns, check the resistance, then continue until the ohmmeter shows that you've arrived. If no ohmmeter is available, try about 1000
feet of #36 wire. Scramble -winding works just as well as any other kind, so
you needn't be fussy.
C`nt and ecprnhla the wnnri narte ac chnwn nrill the iron armature 1/4" from
one end to take a 6-32 1" machine screw. Correct alignment of the lever and lever
April,
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e
The mechanical assembly is shown
at left (upside down) and in the
drawing below (right side up). Rubber band which returns platform to
the "up" position should be adjusted carefully. See text for details.

3"

PLATFORM
DISC CUTOUT

PING -PONG BALL
CEMENTED TO

COIL SUPPORT

'12"xI "x 2"

PLATFORM

PLYWOOD PANEL
1/4

"x14 "x17"

PINE

END CAP

STOP -BLOCK ' /4" x 1" x 3"
PLYWOOD GLUED TO

'/o'x I" xi" BAKELITE

SOLENOID 400n. *14 -.4040
ENAMELED WIRE

PLATFORM

END CAP Vs"

LEVER 10" HALF -ROUND
'/ "PINE MOULDING

I

"x 2V,"

IRON ARMATURE

5/W" x

BAKELITE

3"

MACHINE BOLT

PLATFORM HOLDER
'

/2"xl "x 4"

FULCRUM POST
14"

PINE

posts is essential for smooth action. Cement
the return stop block along the circumference of the disc platform to prevent the
platform from swinging above the panel.
The last step in the mechanical construction is the adjustment of the return elastic
band. See photo above for details of its
placement.
With the panel assembly complete, the
table side walls may be cut and secured to
the top panel. To test the action, connect
the coil leads to a 117 -volt line cord through
a switch. Each time power is applied, the
ball platform should drop at least three
inches; the return should be smooth and
accurate when power is removed.
The electronic construction is not
very critical but certain mounting and
wiring precautions should be observed for
sensitivity and stability. Keep stray capacitance between the probe or sensor connection and the ground at a minimum! Careful isolation of the sensitivity control and
rigidity of component mounting are important. The layout shown should be followed
as closely as possible.
Variable capacitor C2 is secured to the
chassis by means of its built -in mounting
bracket, Set it as far back from the front
panel as possible with its shaft connected
by a 14" to 14" metal coupling and a VI"
64

1"

USE WASHER FOR SMOOTH

PIVOT ACTION

PINE

BILL OF MATERIALS
-17" x 14" section of 1/2" plywood (top panel)
2-6"x 17" x 3/4" lengths of pine (1 each for
back and front panel)
2-6" x 121/2" x3/4" lengths of pine (1 for each
1

1

side)
-l'
x
x
piece of fir or pine (cut to
dimensions given in drawing, for three sup1"

1/2"

port posts)

-1" x 3"x 1/4" piece of plywood (stop block)
-1/2" half -round molding', 10" long (lever)
1-2"x 1/2" paper base phenolic coil form for
solenoid (Cambridge Type LS -4)
1 -Roll of #34 to #40 enameled magnet wire
1-3" length of round iron stock, 5/16" in diameter (curtain rod iron)
1 -Piece of aluminum screening, approx. 2 sq.
1

1

ft.

2-4"

long x PA" wide sections of Bakelite
(coil end caps)
Misc. rubber band, wood screws, etc.

Bakelite rod long enough to pass through
the front panel bearing. Homemade coil
L1 mounts on the rear apron of the chassis
with its tuning slug projecting through the
back of the case.
Three adjustable clips which come with
the coil form are set in place and 50 turns
of #40 enameled wire are wound between
either end clip and the center one. A center -tap connection is made to the middle
clip, and another 50 turns are added between the center and the remaining clip.
Make sure that the mounting of the rePOPULAR ELECTRONICS

Rear and interior views of relay assembly. Front
panel, not shown, mounts sensitivity control and pilot lamp. Note insulated shaft extension and panel
bearing used with frequency-adjusting capacitor C2.

o

Pictorial diagram

of the unit.
Mounting lugs of the two- terminal tie
points are used as circuit grounds and
must make good chassis connection.

TO

SENSING
SCREEN

/.
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PARTS LIST
C1- 100 -µold. ceramic capacitor
1/4" -shaft
(Hammarlund HP -100)

C2 --100- µµ1d.,

C3-

0.5 -4d., 400-volt

variable

capacitor

capacitor

C4, C.5, C6 -0.01 -pfd., 600 -volt disc capacitor
C7-- 50.0Id., 350 -volt electrolytic capacitor
CRI- -1N34A or CK705 germanium diode
LI Coil form, slug -tuned, with movable clips
(Cambridge LS -3)
PL1 -6.3 -volt pilot light assembly
RI- 10- megohm, 1.2 -watt resistor
R2- 1- megohm linear taper potentiometer
R3- 2200 -ohm, 12 -watt resistor
RL1- 8000 -ohm relay (Sigma 9F or equivalent)
TI- -Power transformer; secondary, 125-0-125
volts at 25 ma., 6.3 volts at 1 ampere (Stan cor PS8416)
VI --6SL7 tube
V2 -6X5 tube

-4" x 5" x 6"

miniature cabinet, black crackle
steel, with built -in chassis (ICA 3819)
posts
Coupler, /4" to 1/4" shafts
Phenolic extension rod, 6" long, 1/4" in diameter
1 -Panel bearing for 1/4" shaft
Misc. #40 wire for coil, decals, tube sockets,
hardware, line cord, hookup wire, etc.
1

4- Five -way binding

II-

After installation, potentiometer

I

R2

adjusted through hole in cabinet
top. Note use of half-wave rectifier
in proximity relay schematic at right.

UPPER

SENSING
SCREEN

is

ME-

COMMON

C3

.5

yfa

-O
RL

+I

LOWER

I

HOW IT WORKS
The left -hand 6SL7 triode is a Hartley
oscillator using Cl as a coupling capacitor.
Cl is also part of a voltage divider; the
probe -to- ground capacitance forms the second parr.
With no grounded object near the probe
sensor, the probe -to- ground capacitance is
quite small while Cl is relatively large.
Most of the r.f. energy from the LI tank
circuit is therefore applied to the grid of the
oscillator. The large r.f. voltage which appears at the cathode of the oscillator tube is
rectified by the crystal diode and applied as
negative bias to the grid of the d.c. amplifier 6SL7 section through control RI. This
bias keeps the plate current of the right hand part of the tube well below the pull -in
point of the relay.
Should a grounded body come into the
vicinity of the probe screen, the effective
probe -to- ground capacitance increases. causing a voltage -radio change which bypasses
more of the r.f. to ground. The rectified
voltage from the diode therefore decreases,
the grid of the d.c. amplifier becomes less
negative. and increasing the plate current
energizes the relay. RI determines the fraction of the voltage applied to the d.c. amplifier as bias and is used as a fine adjustment.

iOOyyrd.
RI

IOMEG
LI
i

CRI

a
IN344

TYY°fd.

.01

C4
R2

pfd

MEG

("5
CEO

Cr
INO*

USEN

Rj

1MMW
22K

RED

I50prd

maining parts does not interfere with the
free action of variable capacitor CL It is
important that the wire connecting to the
probe terminal be kept clear of other leads.
Check the polarity of the crystal diode
(CR1) and electrolytic capacitor C7.
Adjust the relay by setting RI fully
clockwise (wiper farthest from ground
and C1 at minimum capacitance. Screw the
coil slug about half -way in. Connect a wire

from the probe terminal to any point on the
screening material under the ball panel.
Apply power and allow about 30 seconds for
warm -up; during this interval you will hear
the relay click in as the d.c. amplifier portion of the 6SL7 begins to draw current

through the relay coil.
Now slowly rotate CI toward maximum
capacitance. At some point in the rotation.
(Gout blued ou page 115t
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WITH THE NATION launch-

ing a multi -million dollar

superhighway building pro-

gram, it becomes important to
examine the problem of road
safety. Such highways seem to
exert a hypnotic effect on the
ordinary driver, which frequently leads to chain collisions. Perhaps with the expenditure of just a few extra
millions
drop in the bucket

-a

Electronics Aids
Highway Safety

Test roadway points way to

extensive changes which may
make driving safe, automatic

n

t

4

compared to the over -all cost
-these concrete ribbons might
°
"{r
be made as nearly foolproof as
X
possible through the use of a
-"Pr'
new safety system proposed by
Dr. Vladimir K. Zworykin of
Radio Corporation of America.
Heart of the setup would be
an electronic warning net
which would tell drivers the
position of cars ahead and behind them by means of a string
Proposed highway safety system would prevent collisions on
of lights at intervals along the
hills. In diagram above, truck climbing hill lights warning
side of the road. An additional
lights ahead, over the brow of the rise, so that cars approachsafety factor wculd be a guiding will stay in their lane. It would work on curves, too.
ance system to keep cars centered in their lanes.
While the setup would be used initially the detector responds to a passing vehicle,
to flash warning signals to drivers, later the switch is closed and power is supplied
changes could actually control the vehicles to the antenna, causing it to radiate a 110 if auto manufacturers build in the neces- kc. signal.
The switch remains closed for an intersary servo equipment. A special test installation has been completed near Lincoln, val after the car has passed. During this
Neb., by the State Department of Roads, time the antenna continues to radiate,
using equipment designed and built by forming a radio "tail warning" behind the
car. This "tail" could be used to actuate
RCA.
Warning Net. In such a network, detec- warning lights along the side of the road
tors consisting of rectangular wire loops or it could be picked up by following cars
are buried in the pavement. Each connects with properly tuned receivers. The length
to an associated circuit at the edge of the of the "tail" might be preset or controlled
road. A 300 -kc. voltage is applied to each by the speed of the vehicle.
loop. When a vehicle passes over a loop,
In the present system, the signal actuit causes a variation in current which is ates lights alongside the road, but ultidetected by the associated circuit. The re- mately it could be used to control accelerasult is an output signal which controls an tion or brakes -or both -in following cars.
Guidance System. This consists of a
indicating device, such as a warning light,
and at the same time switches on a radio cable laid down beneath the center of a
warning system for following cars.
traffic lane, continuously radiating another
The radio warning system includes a signal. To use the system, a car is
transistor switch and an antenna extending equipped with two pickup loops, one
back under the pavement from each of the mounted on each end of the front bumper.
(Continued on page 98)
detectors for any desired length. When
fg3ru, 1130
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Transistor Topics
By LOU GARNER

HE NUMBER of transistor applications
in non -entertainment commercial electronic equipment is increasing by leaps and
bounds. For instance, two firms are now
marketing fully transistorized business dictating machines. A Dictaphone unit, intended for office use, operates from a
standard power line outlet, while a battery operated SoundScriber machine is suitable
for portable use.
Several transistorized clocks are available
on the domestic market. You'll even find
some listed in the catalogs of the larger
mail order "department" stores. A transistorized clock developed in Germany requires
so little current tha+ its single self-contained dry cell has an operating life equal
to its shelf life (about five years): A permanent- magnet gravity pendulum moves into a
coil at the extreme end of its swing. This
action generates a current which is amplified by the transistor and which, in turn,
provides a "kick" for the pendulum's swing.
In England, an electronic vehicle speed measuring system has been developed by

Venner Electronics, Ltd. which uses 54 transistors. Basically, it is an electronic counter.
The circuit is designed to measure the number of pulses which a crystal -controlled
oscillator delivers during the time it takes
an automobile or truck to pass over a pair
of rubber tube switches laid parallel to
each other a measured di -lance apart across
a road or highway. This _nstrument has an
accuracy of ± 1% at 100 mph, and is
even more accurate with lower speeds.
A fully transistorized portable paging
device, called the "Transi- page," has been
introduced by the Irwin Products Co. of
Chicago, Ill. A self- contained weatherproof
unit, it is equipped with microphone, handle, carrying strap, and volume control.
On the Civil Defense front, a transistor-

"wrist watch"

at right is not a watch
camouflaged crystal microphone (Lafayette PA -47). See page 113 for details.
The

-it's

a

Slightly larger than

a pack of cigarettes,
the "Trans- Midge" is a low -cost, one -transistor radio kit (Allied Radio 83 Y 767).

ized Dosimeter Charger has been ordered
into production by the Federal Civil Defense
Administration in Battle Creek, Mich. These
units are being made by Universal Transistor Products Corp., Westbury, N. Y.
One of the "brightest" items is a transistorized lighting system developed by
Westinghouse Electric which should be
available commercially within a few months.
Basically, it is a high- frequency (1500 -cps)
68
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fluorescent lighting system. In operation,
the a.c. line power is converted to d.c. by
a bridge rectifier. This d.c. power, in turn,
operates a 1500 -cps transistorized power
generator. The resulting high- frequency a.c.
power operates the lighting system. Compared to conventional fluorescent lighting,

CK722
TR2

.I

selected by the L1 -C1 tuned circuit (or
picked up by an external antenna, if one
is used). A tap on L1 provides an impedance match to the comparatively low input
impedance of the first stage. The r.f. signal
appearing at the tap is coupled through
capacitor C2 to the base electrode of a

CK722
TR3

pfd.

365ppfd.

Fig. 1. Schematic diagram of the "Sim platran" three -transistor

receiver deby reader

signed

Forrest H. Frantz, Sr.

Assembled on small
perforated Bakelite
board, the "Simple was mounted
in plastic case as
shown at left.

tran"

the new system is much more efficient. In
addition, the bulk, weight, and heat losses
of the ballasts can be reduced appreciably.
Reader's Circuit. Many readers like to
dream up interesting names for projects
they assemble. Last month, you may recall,
we featured the "Handy Audi," developed
by S /Sgt. Jack W. Yundt. The three-transistor radio receiver shown in Fig. 1 this
month is called the "Simplatran" by its
designer, reader/author Forrest H. Frantz,
Sr., of 105 W. Park Row, Arlington, Texas.
According to Forrest, it will provide usable
loudspeaker volume on strorg local stations
without an external antenna and can be
assembled in an hour or so.
This receiver achieves its high performance by using an r.f. transistor as a regenerative detector, with the audio output
signal fed to a two -stage resistance- coupled
audio amplifier. The second stage of the
amplifier drives a PM loudspeaker.
In operation, signals are picked up and
April.

1

958

CK768 r.f. transistor.
Some detection as well as r.f. amplification takes place in the first stage, which
is operated without base bias. The r.f. component of the amplified signal is coupled
back to the tuned circuit by feedback coil
L2, strengthening the original input signal
and thus providing the regeneration necessary for increased sensitivity.
The audio component of the detected signal appears across volume control resistor
R1 and is coupled through capacitor C2 to
the base of the first audio stage. Base bias
current for this stage is supplied through
R2, while R3 serves as the collector load

Raytheon Type

resistor.
The amplified audio signal appearing
across R3 is coupled through C4 to the
base of the second audio stage. Bias for
the second stage is supplied through R4.
An impedance-matching transformer (T1)
serves as the collector load for the second
(Continued on page 112)
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Photoflood Light Saver
Constructed from simple, easily obtainable parts, the "light saver" will greatly
increase the normally short life expectancy
of your photoflood lamps. It can be
mounted breadboard style or enclosed in a
plastic cabinet. The d.p.d.t. toggle switch
(21) should have a rating of 6 amperes at
LO

125 volts. Number 16 or larger gauge wire
should be used.
Test the light saver by plugging each of
two floodlights of equal wattage into the
separate sockets, then plugging the unit
into a 117 -volt outlet. With 21 in one posi-

tion (High), the two lamps are wired in
parallel and light with full power. Throwing 21 to the opposite position (Low) will
connect the lights in series, causing them
to light dimly. Because of the series circuit in the Low position, neither bulb will
light if one is burned out. When four
lamps of equal wattage are used, the unit
operates in a similar manner.
Use the light saver at the Low position
for setting up and focusing the camera and
subject, snapping it to High before taking
the picture.
-Carleton A. Phillips

"Cigar Box" Code Practice Oscillator
Since most boys play out -of- doors, a code
oscillator that has to be plugged into the
a.c. line becomes a nuisance. Simple to
build and carry, this battery- operated unit
can be mounted in a cigar box. It's ideal
for the kids.
In order to set up a station at a remote
position, twisted -pair wire can be connect-

ed to the two terminals on the side of the
cigar box that is normally shorted when
the unit is used as a straight code practice
oscillator. At the remote end, a telegraph
key and 2000 -ohm earphones are added in
series across the twisted wire. To receive
at the remote end, the key is held closed,
and vice versa.
-Edward H. Marriner
ON BULB
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New

P Qo
egetem
Selecting equipment to

fit

the sound

requirements of location and program
BY LOUIS E. GARNER, JR.

SUCCESSFUL public address installations don't
just. "happen." They are carefully planned in advance. The designer -installer must consider many
factors when choosing a system: area to be covered,
background noise, type of service needed (voice only,
voice and music, etc.). and economics. It is just as
poor design to "over- install" a system, using too
much power, too many loudspeakers, and so on, as
it is to skimp, installing an undersized and inade-

quate system.
Any p.a. system contains three major sections:
input equipment, amplifier, and output equipment.
The input equipment consists of one or more microphones and, often, such accessory items as a phonograph or broadcast -band tuner. The audio amplifier
is the heart of the public address system
receives
the weak electrical signals delivered by the
microphone (or microphones), record player, or

-it
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Unusual p.a. installation at right is in
the gym of a New
York public school.
Note nest of Aristocrat enclosures by
Electro -Voice in inset.

Work was handled
by Casey Sound.

tuner, then amplifies and in some cases
modifies these signals (by -means of tone
controls), delivering a powerful audio signal
to the sound reproducing equipment. The
output equipment is an electromechanical
sound -reproducing device of some type: a
cone -type loudspeaker similar to those used
in home radios or hi -fi installations or a
horn or trumpet -type speaker.
CHOOSING A MICROPHONE

RADIO TUNER

LOUDSPEAKERS

AMPLIFIER

DESK
MIC.

Aside from differences in design, microphones can be classified in two ways according to principle of operation and accordFLOOR
MIC.
ing to their pickup or polar response pattern. Basic popular types include carbon,
velocity (or ribbon), dynamic, ceramic, crystal and condenser microphones. All of these Usual p.a. installation is shown
convert sound vibrations into weak electri- in block diagram above. Not included is a mixer, which is optional.
cal signals.
Principles of Operation. The carbon
mike depends on the alternate compression and release of carbon granules for its Typical response patterns of mioperation. Although it has the highest out- crophones. See text for proper use.
put level of any standard type, it is inherently noisy and has relatively poor frequency response.
Consisting of a corrugated "ribbon" of
metallic foil suspended between the poles of
a permanent magnet, the velocity mike has `\
\ /
excellent frequency response and low noise
7 MIC
MIC.
level, but its output signal level is also low.
A rather fragile instrument, it can be per- f/
manently damaged by a sudden puff if a
performer blows against it.
The dynamic type operates much like a
miniature loudspeaker in reverse. Its basic
element is a small coil attached to a diaBIDIRECTIONAL
OMNIDIRECTIONAL
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phragm and arranged to move back and
forth in the gap of a permanent magnet.
When sound vibrations strike till diaphragm, the coil moves, generating an appropriate electrical signal. It has good frequency response, moderate output level, low
noise, and is fairly rugged.
Both ceramic and crystal microphones depend on the compression or twisting of a
piezoelectric element attached to a small
diaphragm. They feature a moderately high
output level, low noise, fair -to -good frequency response, and high output impedance. Of the two, the crystal mike is the
least rugged and can be damaged by excessive moisture or high temperatures.
The condenser type, while it has high performance characteristics, is not generally

used in p.a. work, as it is too expensive. It
operates on the principle of the capacitor,
using the diaphragm as one plate with a
heavier plate backing it up. Vibration of
the sound waves causes the diaphragm to
vary in its distance from the second plate,
thus varying the capacitance of the system.
An amplifier is usually mounted in the
same housing with the pickup unit to obtain sufficient output and low impedance.
For general p.a. work, the usual choice is
either a good- quality dynamic or a ceramic
microphone. Crystal mikes can be used in
lower cost installations if care is taken to
avoid hot or humid environments.
Polar Patterns. The second important
factor in choosing a microphone is the
polar pattern of the unit, for a microphone
does not have the same sensitivity in all directions. Looking down from the top, we
can measure the radial distance from the
instrument at which a given sound will always produce the same output. A graph
drawn around the microphone as a nominal
"center" showing these relative distances is
called the polar pattern of the unit. The
three basic polar patterns are: cardioid, bidirectional, and omnidirectional.
A unit having a cardioid (heart -shaped)
response has maximum sensitivity directly
in front, with a dropping off in pickup of
sounds from the sides and very little pickup
to the rear. With a polar pattern similar to
a figure "8," a bidirectional microphone responds equally well to sounds coming from
the front or back, but is relatively insensitive to sounds from the sides. If a microphone responds equally to sounds from all
directions, its polar pattern is essentially a
circle, and it has an omnidirectional response.
Microphones with a cardioid pattern are
useful for solo performances, for talks, or
whenever you want to reduce the pickup of
sounds from the audience. A bidirectional
microphone is best for person -to- person inApril,

1958

Several typical p.a. components are
(top to bottom) a University reflex
trumpet, dynamic Electro -Voice cardioid mike, controlled- magnetic Shure
omnidirectional mike, and cone speaker in standard wall baffle.

terviews, or where pickup of audience applause is desirable. Omnidirectional microphones are good for general pickups, as in
the middle of an orchestra, band or chorus.
For most p.a. work, both cardioid and
(Continued on page 106)
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Transistor Portables for the SWL
THE SWL's will have a field day with
this new crop of transistor portables.
Motoro :a's Weatherama (left) covers the
broadcast band as well as the long -wave
aircraft and beacon band. It has six transistors and three germanium diodes. Cost
is $79.95. Philco's Trans -World (below)
covers the broadcast band and a total of
six short -wave bands from 2 to 18.2 mc.
The lid carries an unusual polar projection
world time map. This set employs six
surface barrier and three audio -frequency transistors. Cost is $225.
Zenith's Trans -Oceanic (bottom) covers the broadcast band and seven
short -wave bands from 2 to 22.4 mc.
It utilizes nine transistors and con tains a unique built -in logging compartment with time dial and also space
for a personal station log.
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cilloscopeTraces
Accessories
Special input adapters multiply the usefulness of the

standard oscilloscope
AN ENGINEER may call them accessories or an experimenter may call
them gadgets but by any other name they
can be just as handy. Your 'scope's usefulness can be extended many times over by
special probes and input devices.
Basically, the probe is a means of
coupling a signal from the equipment under test to the input of the oscilloscope in
such a way that no useful information is
lost. At the same time, it will protect the
input circuits of the 'scope from overload

Probing in high frequency eqi pment with a de-

modulator
type probe.

April, 1958

By HOWARD BURGESS

and damage. Some of the traces illustrated
on these pages during the past months
have required the use of such probes.
To enable 'scope users to become better
acquainted with these attachments, we
will describe two probes and a calibrator that can be easily assembled. Even
though very simple, they are necessary for
many special measurements.
Demodulator Probe. Many times it is
desirable to check v.h.f. or microwave
signals at frequencies above the range of
the 'scope. Or you might want to be able
to view the audio or video component that
is modulating a high- frequency carrier. A
demodulator probe is illustrated in Fig. 1.
This type of prcbe makes a very good
signal tracer on any modulated carrier up
to several hundred megacycles. The oscilloscope used must be capable of displaying
the modulating frequency.
All parts can be mounted in a piece of

75

a
0002

w

Probe components may be assem-

20K

bled in 7 -pin miniature tube shield
or more complicated shield as shown.

COAX

TO

500K

ÌIN54

SCOPE

Fig. 1. Simple demodulator probe
for use with high- frequency voltages.
1/2" fiber tubing several inches long. Maximum voltage applied to the probe is determined by the type of crystal diode used,
but in most cases it should be limited to
20 volts or less.
High - Impedance Probe. If unshielded
leads are used to the input of a 'scope,
noise and hilm pickup will usually make
the trace unreadable. If shielded leads are
used, complex waveshapes may have their
high- frequency components distorted and
their true shape may never appear on the
face of the 'scope tube. A high- impedance
(low- capacitance) probe, as in Fig. 2, will
eliminate these problems.
Full details on this probe were contained
in the November, 1957, issue of POP'tronics, but sufficient information for the experimenter is given in the schematic. It
can be constructed in a tube shield. The
padder capacitor is adjusted to give the
correct waveshape with a square -wave input to the probe.
Voltage Calibrator. If the amplifier
gain of an oscilloscope remained constant,
the 'scope could be used as an excellent a.c.
voltmeter with wide frequency range. Al-

though very few 'scopes can be calibrated
for input voltage, this can be overcome by
the use of a "calibrator." A calibrator is
another accessory, not a probe, that is
used to supply a known a.c. voltage to the
'scope.
In use, the unknown signal voltage is
applied to the 'scope and the height of the
trace measured. The unknown signal is
then removed and the calibrator voltage
fed to the 'scope and adjusted to provide
the same trace height as that of the unknown voltage. The voltage read on the
a.
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COAX TO SCOPE

(NOT MORE THAN 30 ")

In the high -impedance

probe, the capacitor shunting resistor should have a value approximately 10 times that of the input impedance for e set attenuation factor of 10.

calibrator scale will be equal to the unknown voltage.
Although the more complicated calibrators using square waves are desirable, a
less expensive unit can serve for most applications. With a little care in calibration
and construction, the one shown in Fig. 3
will give very good results.
Transformer T1 must supply at least 70
(Continued on page 102)
Fig. 3. Non -regulated voltage calibrator using simple divider network.

SEE TEXT
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AFTER CLASS
Special Information on Radio, T V
Radar and Nucleonics
SYNCHRO FUNDAMENTALS
As OUR NATION plunges deeply into

the serious business of building satellites and guided missiles, it becomes increasingly urgent that every technically
minded American devote some of his time
to the fundamentals of these potential
civilization -wreckers. There is much to
learn! But an excellent beginning can be
made by studying the devices that actuate
the missile's aerodynamic control surfaces
and thrust gear. These are the synchros,
the "muscles of the beast."
Fundamentally, synchrcs may be described as either electric motors or generators, depending upon their position in the
system. A synchro comprises a stator, or
stationary set of coils, and a rotor that can
turn freely on its bearings. The most common synchro type employs a stator with
three magnetic poles and a two -pole, bobbin
type of rotor (Fig. 1).
Current Paths. Consider first the magnetic effect of passing an alternating current through only the rotor coil while the
stator terminals are disconnected. With the
flow of current, an alternating magnetic
field will develop in the rotor core; and

the stator coils, however, since the terminals are open. To see what happens next,
let us connect the inside stator terminals
together to form a so- called "wye" (like the
letter "Y ") and add a "load box" to complete the stator circuits (Fig. 3). It doesn't
matter what the load box contains-resistors, capacitors, inductors, etc. -because
we are interested only in current directions
at this time.
Current paths now exist for each of the
stators of the synchro. In accord with Lenz'
law, we know that the induced currents in
the stators must flow in such a direction as
to produce a new magnetic field that op-

Fig. 1. A common type of synchro
motor or generator. The stator
consists of three windings spaced
120° apart with three poles facing
inward toward the two -pole rotor.
Fig. 2. One part of cycle in which
t he magnetic field produced by the
a.c. in the rotor follows path of
least "resistance" through the permeable cores of the stator windings.

/

7.

since the stator core -irons are physically
close to the rotor, this field will follow the
permeable paths they offer (Fig. 2). Note
that the direction of the field indicated by
the arrows is the instantaneous direction selected at random during one part of the a.c.
cycle.
As the rotor's field passes back and forth
through the stator cores, an alternating
e.m.f. is induced across each stator winding
by transformer action. No current flows in
April,
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CURRENT FLOW

Fig. 3. Currents induced in stator winding
by a.c. flowing in rotor have direction
shown. Electron flow direction is taken
as current direction in this discussion.

poses the original field. Thus, the stator
magnetic fields must oppose the rotor field,
and the current that flows in the stator

must have the direction required to give
rise to this opposition. To check the current
directions as given in Fig. 3, apply the lef thand rule: wrap the fingers of the left hand
around the coil in the direction of the indicated current, and the thumb, held perpendicularly to the hand, will point in the
direction of the field. (This rule is explained in most physics textbooks.)
Combined Effects. Magnetic fields are
capable of exerting forces along the field.
Like any other forces, those due to magnetic
fields produce a certain net effect or resultant force when they act in combination.
Think of two boys pulling a sled by means
of two ropes that make an angle with each
other. The net effect or resultant of this
double pull can be represented by a single
force in the direction shown in Fig. 4(A).
Similarly, three magnetic fields acting at an
angle may also be summed up by replacing
them with a single resultant magnetic field,
as in Fig. 4(B).
Applying this idea to the fields induced
in the three stator cores of Fig. 3, it is evident that the resultant stator magnetic field
may be represented by an arrow pointing
in a direction opposite from that of the

rotor field (Fig. 5).
Our next step is to replace the load box

Fig. 4. Forces and magnetic fields may
be summed up to obtain a "resultant."
BOY

FIELD

I

_

Z

a°
SLED
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FORCE
FIELD 2
BOY

(A).

FIELD 3

2
(8)

with another synchro identical to the first
and connect all three corresponding stator
points together (Fig. 6). Observe that we
have changed nothing else; the stator currents now flow through three corresponding
pairs in the same directions as before.
Applying the left-hand rule to the newly
added synchro, however, demonstrates that
the magnetic fields in the second set of
stators are opposite to those of the first set,
producing thereby a resulting magnetic field
opposite to that of the resultant in the
original stators.
It is also important to note that the direction of the field in the first rotor is exactly
the same as the field direction of the resultant for the second set of stators. No
matter how the original rotor is twisted
and turned, the magnetic field resultant of
the new set of stators will always line itself
up in the same direction.
As a final maneuver, we connect the rotor

INDIVIDUAL

'TALON FIELDS

RESULTANT
FIELD
OF

ROTOR

ALL

FIELD

THREE
STATORS

Fig. 5. The resultant field of all three
stator fields is exactly opposite in direction from that of the rotor field.

of the second synchro in parallel with the
first, adjusting our connections so that the
fields of both are in the same direction, as
shown in Fig. 7.
Synchro System. Now we shall be able
to see what a synchro system like this can
accomplish. Suppose that the first rotor is
straight up- and -down, as in Fig. 7, and that
its field is in an upward direction as we have
been assuming all along. The magnetic field
of the second rotor is, therefore, also vertical and in line with the resultant of its
stators. When magnetic fields are aligned
in this fashion, they are in a state of equilibrium and there is no tendency for motion.
Now assume that we take hold of the

first rotor shaft and twist it through 45 °.
The currents induced in the stator windings
of the first synchro will change, causing a
similar modification in the second set of
stators which, in turn, causes the second rotor to line itself up so that it points in exactly the same direction as the first, i.e., 45°
from its initial position. Thus, such a synchro system provides a means whPrehv an
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ROTOR

FIELD

angular change in the position of one shaft
can be made to duplicate itself at some remote point with only electric wires between
the two points.
This is a really significant achievement.
For example, imagine that you want to
know the position of your rotary beam antenna at a given instant. One synchro, which
we may now call the generator, is coupled

to the antenna so that its shaft turns with
the rotation of the beam; the other is in
your operating room with its shaft terminating in a direction -indicating compass
needle. As the beam is made to rotate by
its drive-motor, you know at a glance just
what its orientation is with respect to compass direction.
Without a synchro system, remote indications of any angular position would necessitate a solid connecting shaft between the
driven device and the indicator. More often
than not, this kind of mechanical connection is very inconvenient if not impossible.
The Missile Picture. Returning to missile control now, we might ask: "Just how
do synchro systems enter the missile picture?" A simple example will demonstrate
one such function.

April,
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+#2
STATOR

FIELD

Fig. 6.

When the

second set of stator

windings is joined to
the first, the stator field in #2 is opposite to that in # I, and therefore in the
same direction as the rotor field of # I.

Consider a missile that is flying a predetermined compass course, say directly
west. Assume that it has been driven off
course a few degrees to the north by a sudden gust of wind. In the body of the airframe is a gyroscopic compass that was
initially adjusted to point due west; and as
the missile begins to deviate from its course,
this compass remains steadfastly pointing
in the direction for which it was set. Thus,
the missile has turned under the gyroscope
so that, effectively, the gyro compass makes
an "error" angle with the air-frame.
If the gyro is coupled to a generator synchro that in turn is connected to a motor
synchro, the latter may be used to move the
appropriate air-foils so that the missile be(Continued on page 111)
Fig. 7. After connecting the rotor of #2
with the rotor of #I, the second rotor
will line up so that its own field matches
that of its stator. This means that the

first and second rotors always point in
the same direction.
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By MARTIN SCHECTER

Hide Your Bench Until Needed
A compact folding workbench

for the crowded hobbyist

r

l 'x
--Low Gultruari.-., CaB

iKa

BILL OF MATERIALS

2- 313;4"

lengths of 1"x 10" pine
shelving (sides of cabinet)
5-25" lengths of 1 "x 10" pine shelving (top, bottom and shelves)
1- 261'2" X 313/.," section of 3,4" plywood (front)
1- 2412" x 30" section of i/s" tempered Masonite
Misc, hook and eye, wood screws,
nails, 2" x 1/2" hinges, etc.

BRACKET
pvaU

0
=

BROOM

HANDLE
CLAMP

3I5/4"

30"

S',

THE ELECTRONIC HOBBYIST without
a cellar or workroom has a problem.
His test equipment is apt to be stored in a
closet, his resistors and capacitors in a
drawer, and his tools -heaven knows
where! The kitchen table is his usual
workbench, and he's forced to compete
with Junior's homework and Mother's
cooking for a space to work.
What is needed is a workbench which is
out of the way when not in use and yet
provides sufficient elbow room when required. The solution to the problem is a
wall unit with a drop -leaf "door" as shown
in the photographs. When the door is open,
a Masonite work surface is revealed which
can stand plenty of abuse from soldering
irons and tools. The front of the door has
a small 3/a" flange into which an aluminum
leg is fitted for support.
Storage Space. Test equipment can be
stored on the bottom shelf. There is an
a.c. outlet near the rear which is very
handy and offers space for several plugs.
(Continued on page 98)

DOOR CATCH

HINGE

EE

SCREW

33'/"

-

FLANGE

ALUMINUM PIPE
CORK
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Mechanical drawing of the "hidden"
Pine shelving listed in Bill of
is available in nominal thicknesses and widths. Board specified as

bench.

Materials

I" will usually be 3/4" thick; widths
specified as 10" will be 91/2" to 93/4 ".
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Tape recording hobbyists run into a number of technical problems while in pursuit
of their hobby. The recorders will sometimes act up in weird and disturbing ways

emitting squeals, squeaks, quavers and hisses. Or a machine which has been operating perfectly for a number of years will suddenly go completely dead-on record,
playback, or both.
What can you do about it? What tests can you make? And more important, what
cures can you effect?

Troubles and Cures
By WARREN J. SMITH

APROBLEM that has many a tape recorder enthusiast biting his nails in
frustration is tape sticking to the recording and playback heads. This difficulty
usually appears as a squeak or "pig squeal"
in the playback, but later it may become so
severe that it actually stalls the transport
mechanism. Cleaning the heads with sol-

cloth; then clean thoroughly with the fluid
recommended by the manufacturer. Do not
assume that either carbon tet or alcohol is
the proper cleaner.
Worn Erase Heads. A worn erase head
which does not make complete contact with
the tape over the entire area may cause an
increase in the playback noise level, or if
badly worn, allow

portions of previously recorded
material to remain
audible.

If your

Head line -up on a recorcer with a separate
playback monitor.

Inex-

pensive recorders will

i3^

DIRECTION OF
TAPE TRAVEL

combined playback- and- record head.
have

a

erase

head can be disassembled, as it can
in the Magnecord

recorder, for ex-

ample, remove the
section containing
PLAYBACK
the surface which
HEAD
contacts the tape,
and carefully hone
it flat with a finegrit honing stone or
00- sandpaper backed
by a piece of smooth
'larch\,,,1. 'Iii 110 ,1(1 will work like new.
Speed Instability. There are many
portable tape recorders of the Minitape
variety now in general use whose owners
frequently complain of the difficulty of
maintaining speed stability once the machine begins to age. After much experimentation, it has been found that carefully
cleaning the motor armature (especially
between the commutator segments) with
carbon tet and installing a new set of
brushes after each 35 to 40 hours of opera .

vents, lubricants, and so forth, is a temporary remedy at best and may result in
making the sticking more troublesome.
Sticking tape is generally due to nothing
more than a type of adhesion. After the
heads have become smooth with wear, intermolecular forces of considerable magnitude develop between the moving tape and
the heads, giving rise to spurious sounds in
the playback and quite often broken tape.
To remedy this situation, carefully burnish
the heads with a piece of good grade crocus
April,
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tion will keep the recorder running with almost 100% speed stability.
Tape Storage. Metal cabinets for storing 8 -mm. motion picture film also make
very convenient containers for magnetic
recording tapes. Available at nearly every
photographic supply house, they come in a
variety of sizes and price ranges, some
holding up to 12 of the common reels.
Stored in these cabinets, tapes are always ready for immediate use and, because

the cabinets are usually made of a ferrous
metal, the tapes are not only protected from
dust and dirt but from stray magnetic
fields as well. I use Brumberger #1010
cabinets which were originally made to hold
400' reels of 8 -mm. film but now hold 12
7" reels of tape.
If more than one cabinet is needed and
they are stacked to conserve space, rubber
feet can be added to allow the doors to
swing open without interference.

Check Your Recorder Heads
By EUGENE F. CORIELL

DON'T use an ohmmeter to check continuity of recorder heads suspected of
being open- circuited. The d.c. from the

ohmmeter battery may magnetize the
heads. Use the checks described below.
Most home recorders have a single re-

cording- playback

a shorted recording winding; you can check
this possibility by determining if there is a
signal in the phones after the head winding
is disconnected.

Playback Head Check. Test the separate playback winding by bringing the tip

head. There may be
separate coils in the
head for each func-

tion, or

a

single

winding may serve

both purposes.

Check your re-

corder wiring schematic when testing
these circuits.
If there is only
one winding and the
machine will record
but not play back,
or vice versa, obvi-

Test playback

head

with the a.c. field

around a soldering gun
tip. Remove the gun
from close proximity to

head before releasing
trigger. Take care not
to heat up the head.

ously neither the
head winding nor
the common record -

playback amplifier

which serves both
functions is at fault. The trouble may be
in the switching circuits. Some record playback heads have a separate winding
for the bias current; in such a case, an a.c.
milliammeter inserted in series with this
winding will indicate current flow and
hence continuity in the bias winding.
Record Head Check. If the head has
separate windings for record and playback,
test the record winding by having someone
talk into the microphone with the recorder
controls set for "record" and connect a
pair of phones across the record head terminals.
If the signal can be heard in the phones
but does not produce even a distorted recording on the tape, the head winding is at
fault. Absence of signal in the phones
would indicate trouble in the amplifier or
in the record-playback switching circuits.
However, dead phones might also indicate
82

of a plugged -in soldering iron or gun (a.c.
only) near but not too close to the head

with controls set for playback. Proper
functioning of the entire playback system
will be indicated by a hum in the speaker.
Assuming that the common record -playback amplifier and switching circuits were
found to be okay during the recording winding checks described above, absence of hum
points to a defective playback winding on
the recorder.
While an ohmmeter would cause less
trouble in the erase head than in the record playback head, it is still a good idea to
keep ohmmeters away from all of the
heads. See if the head will erase a recorded tape run through the machine set up for
recording with the volume control turned
down. Failure to erase with proper erase
voltage on the head indicates an open or
otherwise defective head.
POPULAR ELECTRONICS

Among the Novice Hams
By HERB S. BRIER, W9EGQ
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WHEN their amateur licenses arrive,
many new amateurs -Novices and Generals-make a surprising discovery. They
realize that they have only a very hazy idea
of how to make contacts with other stations.
In theory, this is an easy thing to learn.
It is only necessary to imitate more expe-

rienced amateurs. In practice, this theory
has a serious defect. Experienced operators
usually send so fast that a beginner just
cannot copy them. Therefore, he must imitate amateurs who send slowly. Unfortunately, such hams are usually newcomers
themselves and their operating procedures
are not too good either. The net results are
some of the weird calling procedures that
are often heard on the amateur bands.
Fortunately, it is not hard to learn good
calling procedures. And it pays to do so,
because they produce the best results with
the least effort. Therefore, let us outline
the proper techniques for working other
amateurs from the initial call to the final
sign -off. In the process, we will use the
following standard procedure signals CQ
(meaning "general call "); DE ( "this is" or
"from") ; .AR* ( "end of transmission ") ; K
(invitation to transmit-"go ahead "); SK*
(end of work). Also, of course, there will
be your own call -sign and the call and sign
of the station you wish to work.
Calling "CQ." For example, say that
W9EGQ wishes to talk to any station within
range and transmits a "General Call," as
follows: "CQ CQ CQ CQ CQ DE W9EGQ
W9EGQ CQ CQ CQ CQ CQ DE W9EGQ
W9EGQ CQ CQ CQ CQ CQ DE W9EGQ
W9EGQ K." The ending signal "K" means :
"Go ahead any station. I am listening for
replies."
If another amateur, W9XXX, hears the
CQ and wishes to answer, he will transmit :

11.

SEE NEXT PAGE FOR
list of those who request help
in obtaining their ham licenses.

W9EGQ;" and start the conversation. In
the initial transmission, which is usually
quite short, he will probably give W9XXX a
signal report, his location and name, and
will stand by to find out how well W9XXX
(Continued on page 117)

:

Two amateurs
KN7BYZ, above,
ting antenna in
transmitter and
119). And with
KNOLHG (38)

(

their equipment. Ron,
vertical transmitconjunction with his DX -20

?) and

uses a 33'

SX -99 receiver (see page
the help of John (3), Vince,
has worked 37 states with his
WRL Globe Chief and IHallicrafters SX -100.

"W9EGQ W9EGQ W9EGQ DE W9XXX
W9XXX AR." He uses the ending signal
"AR." to indicate that two -way contact has
not yet been established.
W9EGQ will then respond: "W9XXX DE
*Letters overlined are sent together -not as separate
letters. Thus, Ait is sent as "ditdanditdandit" rather than
"ditdah space ditdandit."

April, 1958
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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, % POPULAR
ELECTRONICS, One Park Avenue, New York
16,
N. Y. Please print your name and address
clearly. Names are grouped geographically by
amateur call areas.
Kl /W1 CALL AREA
Thomas Lacouture (14), 293 Coe St., Woonsocket, R. I. Phone: PO 2 -2769.
(Code, theory,
and selection of equipment)
Ted Melinosky, 22 Tulip St., New Britain.
Conn. (Code and theory)
Bob Reader (16), 71 Ellington St., Dorchester
24, Mass. (Code and theory)
Peter Katz (14), 48 Harwood
Lynn, Mass.
(Code, theory and selection ofSt.,equipment)
Carl Fredrickson, 36 Andrea Rd., Waltham 54,
Mass. (Code and theory)
Ronald Rondeau, 37 South St., Waltham 54,
Mass. (Code and theory)
K2 /W2 CALL AREA

VictorPhone:
6.
St., Bronx 60.
TA 183880
theory and
regulations)
Sheldon Schulman (14), 535 S. 10th St., Newark 3, N. J. Phone: BI 3 -5242. (Theory and selection of equipment)
Ronald Ontell, 418 E. 40th St., Paterson 4,
N. J. (Code)
Bill Mark (
Plainview,
N. Y. Phone: WE 5 -1578. (Code,theory
selection of equipment)
Robert Schultz (14), 146 -27 60th Ave., Flushing 55, N. Y. Phone: FL 3 -1811. (Code, theory
and selection of equipment)
Alan Jones, 10 Lackawanna St., Bath, N. Y.
Phone: PR 6 -2984. (Theory and
selection of
equipment)
Harry Appel, 640 West 153 St., New York 31,
N. Y. Phone: AD 4 -5928. (Code and theory)
Martin Freeman
Paterson
theory ar selection of
equipment)
Ronald Wescott, 6 Pelham Ave.,
(Code and selection of equipment) Nixon, N. J.
Larry Kulick (10), 222 Penn St., Brooklyn 11,
N. Y. Phone: EV 8 -6225. (Code, theory and
selection of equipment)

d

d

K3 /W3 CALL AREA

Walter N. Ballard,
N. Parson St., Philadelphia 31, Pa. (Code 952
and theory)
David LaBarre, R.D. #1, Wysox, Pa. (Code
and theory)
Dick Neidhardt (15),
Ave.,
Pittsburgh 29, Pa. Phone:206WEMontclair
1 -3193. (Code)
Clyde R. Broadus, Jr., 1508 West
11th
St.,
Chester, Pa. (Code)
Denison Rich, 7180 Brighton Rd., Pittsburgh
2, Pa. (Code and theory)
Stan Goldberg, 1525
Ave., Northampton, Pa. Phone: CO 2 Newport
-2193. (Code, theory, regulations and selection of equipment)
K4 /W4 CALL AREA

David G. Young, Box 93, Penney Farms, Fla.
(Code and
Charles Rhodes (15),
West Main St.,
Huntingdon, Tenn. (Code,308
theory and selection
of equipment)
William E. Adams, 708 Madison Rd., Williamsburg, Va. (Regulations
and selection of
equipment)
Dick Korgan (15), Box 1355, Sanford, Fla.
Phone: FA 2 -3036, (Theory)
Jeff Jacobs, 602 E. 5th St., Cullman, Ala.
Phone: 2121. (Code)
Otis
1
3-7157. (Code, theory sand regulations )
J. Emanuel Beimkampen (13), Box 222, San
Antonio, Fla. (Code and theory)

s

K5 /W5 CALL AREA

Jax Clarkson, 5170 Huckelberry, Houston 27,
Texas. (Code and theory)
Bruce Dishman, 8619 Midway Rd., Dallas 9,
Texas. (Code)
L
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Van Stayton, 951 Church St., Paris, Texas.
(Code, theory and selection of equipment)
A. E.

Terilinger,

Texas. (Code and theory) Mllton, Houston 5,
K6 /W6 CALL AREA
Bill Remhild (14), 2135 N. Evergreen St.,
Burbank, Calif. Phone: TH 5 -2736. (Code and
theory)
Richard Eisman (13), 5756 Cleon St., N.
Hollywood, Calif. Phone: PO 1 -9863.
(Code and
theory)
George L. Gonsalves (14), 13427 -C Riverside
Drive, Sherman Oaks, Calif. Phone: SI 9-9306.
(Code)
4149

Warren Wayland, 900 Monterey Rd., Salinas,
Calif. (Code, theory and regulations)
Lloyd Bayley, 836 Coolidge, Sunnyvale, Calif.
(Code, theory, regulations and selection
of

equipment)
Tom J. Orzech, 78 Supron, Box 1277, Hamilton A.F.B., Calif. (Code and theory)
Randy Wolfe (13), 10 Wickham Pl., Hillsborough, Calif. Phone: DI 3 -3567. (Code,
theory
and selection of equipment)
K7 /W7 CALL AREA

Kelly Healy, 354 East 12 St., Orem, Utah.
Phone: AC 5 -0609. (Code)
Richard Young, 384 South Main, Tooele,
Utah, (Code and theory)
Louise Hansen, 417 Orr, Miles City, Mont.
(Code, theory and selection of equipment)
K8 /W8 CALL AREA
John Fleming (15), North Main, Plainwell,
Mich. Phone: MU 2 -1651. (Code,
theory and se-

lection of equipment)
Dennis Sullivan (16), 1851 Newton St., Akron
Ohio. Phone: RE 3 -6566. (Code and theory)
R. D. Rowan, 1342 W. 64 St., Cleveland
2,
Ohio. (Code and theory)
Fred C. Scott, % Powerhouse, I.O.O.F. Home,
Springfield, Ohio. Phone: FA 5 -1538. (Theory)
Paul David Friend (14), 159 Hoffman Lane,
Waverly, Ohio. (Code and theory)
6,

K9 /W9 CALL AREA

Larry Heyda, 8743 Branton Ave., Highland,
Ind. (Code and theory)
Ellis Cohen, 5442 Hyde Park Blvd., Chicago
15, Ill. Phone: HY 3 -0155. (Code and theory)
Larry M. Chrisman (15), R. R. #1, Box 126,
Bryant, Ind. Phone: 2 -6287. (Code
theory)
Bill Holt, R. R. 1, Veedersburg, and
Ind. Phone:
CY 4 -4141. (Code)
Dave Kazmark (15), 524 177 St., Hammond,
Ind. (Code, theory and regulations)
Doug Jorgensen (15), 302 Riverside Dr..
Prophetstown, Ill. (Code and theory)
Donald J. Hoffman (15), 4723 Greenwood,
Skokie, Ill. (Code, theory and equipment)
Ronnie S. Vician, 3357 N. Kilpatrick Ave.,
Chicago 41, Ill, (Code)
George Urana, 639 Spring Rd., Elmhurst, Ill.
(Code and theory)
KO /WO CALL AREA

John R. Hague, 2009 W. 15th Ave., Emporia,
Kan. Phone: 1565. (Code)
Daryl Malena, Leigh, Nebr. Phone: 3- OF211.
(Code and theory)
Jerry Carrett, 501 E. Seminole, Springfield,
Mo. (Code and theory)
Thomas L. Lloyd (14),
City, Mo. (Code.
theory, regulations and Green
equipment)
VE AND OTHERS

Frank Turcotte, 1287 Visitation
Montreal,
Quebec, Canada. Phone: 5 -0147. St.,
(Code, theory
and selection of equipment)
W. Bradley, 428 Burdick
Canada. (Code and theory)St., London, Ontario,
To help prospective amateurs obtain their
Novice licenses, the Electronic Industries
sociation (formerly RETMA) offers a set Asof
code records (recorded at a speed of 331/3 rpm)
and a Novice Theory Course for $10.00, postpaid. The complete course or more information on it is available from EIA, 1721 DeSales
St., N.W., Washington 6, D. C.
POPULAR ELECTRONICS

BARGAIN
POWER

FOR YOUR

Transmitter

COST of establishing
and maintaining an
amateur station today

Increase your transmitter's effectiveness

has risen proportionately
to other living costs; and
in this era of "dollars
per watt," any efforts
aimed toward achieving
a more potent signal
are likely to become pro-

without adding higher power final amplifier
By GEORGE E. MOBUS, WORXK

hibitive- especially

if
there is an XYL in the background who is
taking a narrow view of things.
However, hams are noted for their
ingenuity and XYL's are born bargain
hunters. Let's use these two traits to

increasing transmitter power? It is done
with the one piece of equipment solely
responsible for the efficiency of signal
radiation -the antenna.
Loss Means Gain. There is no such
thing as an antenna that radiates equally
well in all directions. True, the antenna
engineer has imagined such a paragon,
which he fondly calls an isotropic radiator,
and he treasures it because such an antenna makes a fine standard for comparison. But the isotropic radiator exists only
in the engineer's fancy.
So we must consider a
practical antenna the
\\
half-wave dipole.
(Continued on page 114)

multiply our signal power many times and
at a cost ratio more to our liking -"watts
per dollar "!
Effective Power. Many amateurs think
of signal strength in terms of transmitter
power. To get a stronger signal, they increase the power output. This is the
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"brute force method" and, generally speaking, will often do the job. However, it's
an expensive way to increase the effectiveness of a transmitter.
Hams seeking greater DX laurels might
profitably take a tip from radio and television station engineers. These professionals cast their lot with "Effective
Radiated Power," otherwise known as
E -R -P. Skipping the mathematical formulas, E-R -P is simply the amount of
signal power being radiated in the desired
direction. Basically it is the E -R-P, and
not necessarily the transmitter power, that
must be increased in order to cut through
QRM and work that DX.
How .can E -R-P be increased without
April,

1958

(e)

s

""é

-,
s

on the 10 -, 15- and
20-meter bands with equal effectiveness, the Mosley TA -33

Operating

Trap -Master (above) is a typical modern rotary beam antenna. It gives signals an 8 -db
boost and provides 25 to 30
db front -to -back discrimination.
The radiation patterns (above,
left) are typical for (A) a dipole and (DJ a ream anTenna.
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Complete timing unit, with built in rectifier and pilot light, fits inside

plastic box.

This

is

its actual size.

How Long Did You Use It?
Miniature electroplating unit shows the length of time your
electronic equipment is operated,
"CHRONISTOR" is a tiny elapsedtime indicator with the size and appearance of a glass clip- mounting radio
fuse. It is suitable for direct wiring into a
home or industrial device, and it mounts in
a standard fuse clip for convenience of observation and replacement.
By means of a time scale calibrated in
hours which is printed directly on its glass
side, the Chronistor indicates by an electroplating process the amount of time current has been applied. With a d.c. flow of
about 1 milliampere through the unit,
metal ions from the anode are carried
through the electrolyte and deposited on
the cathode. The "growth" of the cathode
provides the visible indication of elapsed
time. Standard ranges are 500, 1000 and
2500 hours; other ranges are available on
special order.
Current Requirements. Current needed
to activate the Chronistor can be obtained
from any d.c. source. The better regulated
the current source, the higher the accuracy
of the indicator. In most applications,
however, an unregulated supply will be
adequate.
A resistor in series with the indicator
in conjunction with the applied d.c. voltage
will determine current flow through the
plating unit and hence its elapsed time
indication. See Table 1. Resistors shown
are all 5% 1 -watt units and calculated to
the nearest EIA (RETMA) value.
The Chronistor cartridge is available
separately from Bergen Laboratories, 247
Crooks Ave., Clifton, N. J., or as part of a
complete assembly known as a "Chrono116

stat." Packed into the 21% "x114 "xl %" plastic case of the Chronostat is a 10 -ma. rectifier, a pilot lamp, the indicator and its
series -limiting resistor.
Shown in Fig. 1 is the circuit of the
Chronostat. It operates directly from the
a.c. line. The limiting resistor is chosen to
(Continued on page 104)
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o
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rRREN
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CURREN T

SELENIUM RECTIFIER
SARKES- TARZIAN MODEL

LIMITING
RESISTOR

IO

CHRONISTOR

o
Fig. 1. Simple series circuit designed for direct a.c. line operation.

Table

1.
Values of the series resistor used for various time indications and d.c. supply voltages.

D.C. Voltage

Supply
(volts)

Resistance (ohms)
500
hours

250

4,700
75,000
120,000
200,000

500

390,000

150,000
240,000
390,000
750,000

Current Flow
(ma.) through
Chronistor

1.3

0.65

6

100

150

2500
hours

1000

hours
9, 100

20,000
390,000
560,000
I

2

meg.
meg.

0.26
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8UILOER'S
¡(ORNER
MOST KITS are bought and assembled

by people who have an intense interest

in electronics: experimenters, servicemen
or amateurs. They have at least a smattering of technical information; they have done
considerable soldering while working on
past projects; and they know how to think

"electronically" when any little problems
are encountered that need solving.
After taking a quick look at the Model
83 Y 766 Knight -Kit five -transistor portable
radio (Allied Radio, 100 N. Western Ave.,
Chicago 80, Ill.), we were tempted to give

come carefully packed in a cardboard carton. Most of them are packed separately
to avoid damage in shipping. For example,
the loudspeaker was in a cardboard sleeve
to protect the cone from damage, and the
tuning capacitor was in a small box to
prevent the plates from becoming bent.
The chassis is a printed- circuit board
with letters or numbers on each hole and
on each spot where ceramic disc capacitors,
resistors, transistors, and transformers are
mounted.
Five transistors and one diode are em-

Allied Radio
Model 83 Y 766
Transistor Radio

it an acid test and let someone who had
no experience whatever put it together.
Design of the kit and the instruction
manual looked good enough to suggest that
a real beginner might be able to do a fair
job.
The kit was presented to a young man
who had never connected wires to even a
battery and buzzer, never soldered any portion of an electrical circuit, nor assembled
any type of construction toy as a boy. No
special warnings were given to him, and
the only instruction he received took about
five minutes. That concerned the use of a
small soldering iron of the pencil type.
The assembly of the kit took him one
evening and part of an afternoon. Here are
his comments on the job.
Putting It Together. The parts of the
Model 83Y766 Knight portable radio kit
April,
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Completion of assembly and soldering

takes a beginner about seven hours.
The handle at the left side of the cabinet pulls out for carrying the set.
Springs inside cabinet retract it auto.
matically when set is placed on table.

27

Front view of the radio

chassis shows

wrap- around spring assembly that holds
cabinet pieces together. Large bolts
hold end pieces against plastic panels and thread into turns of springs.

a tight squeeze to pull it through. The lead
can be bent over the copper section of the

ployed in the superheterodyne circuit. The
transistors include a 2N252 converter, a
2N308 i.f. amplifier, a 2N238 audio amplifier, two 2N185's for the audio output
stage. The detector diode is a 1N257.
On the whole, the construction of the set
was simple although some problems arose
during the process. Resistor R4 (100,000
ohms) was mounted too close to the board.
Later, when a nearby capacitor lead was
inserted in a hole under the resistor, it was

printed circuit, however, and soldering it
is not difficult.
Another problem which arose was the
mounting of the gang tuning capacitor.
Two of the three holes on the capacitor
aligned perfectly with the holes on the
printed- circuit board, but the third pair of
holes did not line up. It was decided that
the two screws would provide enough support.
Comment. The instructions are simple
and easy to follow, with ten pictorial diagrams showing the various steps in the assembly.
When the kit was completed, about
seven local stations could be picked up before alignment. After alignment, 21 local
stations were picked up with good volume.

Paco
Model T -60
Tube Tester

THE TV SERVICEMAN would be lost
without his tube tester, and even the
home repairman who finds himself looking
after three or four TV sets can find a tube
tester to be a time- and money -saving investment. Since most TV service calls require only the replacement of a tube, a
portable tester can be a handy part of a
serviceman's tool kit.
The Paco Model T -60 tube tester is a
unit flexible enough to test the latest TV
tube or the old 5 -pin tube from Grandpa's
favorite radio. Construction of the kit is
fairly easy, and with the exception of some
minor details, to be described later, this

builder found little difficulty in putting the
kit together.
Since there is little close wiring, this kit
is ideal for the beginner who wants to acquire some equipment and also some experience in soldering. Most of the wiring
consists of interconnecting pins of the
eight different size tube sockets with the
set of control switches at the front panel.
This group of three -position switches selects the pins to which test voltages will
be applied and is also used to connect the
tube heater voltage to the proper pins.
Settings of these switches are determined
from numbers on a built -in roll chart.
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With the switches in position, the tube is
connected as a diode with plate and grids
as one element and the cathode as the second element. The indicating meter on the
front panel is connected in series with the
tube so that the current through the diode connected tube is indicated. This shows
the general condition of the tube. Another
position permits checking for shorted elements in the tube.
Putting It Together. Assembly of the
tube tester took about three evenings'
work. Some difficulty was encountered in
installing the tube sockets on the front
panel. The sockets are of the snap-ring
type with a groove on the side to accept
a circular snap -ring. After attempting unsuccessfully to install the snap -ring on two
sockets, it was found that the panel hole
had been cut slightly smaller than the base
of the socket ánd would not let the socket

Installing roll chart (left)

seat far enough into the hole to permit
the snap-ring to be installed. A little filing
with a half -round file solved the problem.
You might use one of the corrugated
cardboard panels that come with the packing as a work surface for installing parts
on the panel. This prevents the face of the
panel from being scratched on the work
table.
When installing the 300-ohm power potentiometer, be sure to select the right one,
since two 300 -ohm potentiometers are used.
The unit with the ceramic housing is the
power -handling unit.
Wiring is fairly repetitive for each pin
on the tube sockets, and it seemed faster,
after wiring one or two rounds, to wire a
set of pins without referring to the manual
and then use the instructions as a check
on the wiring. This is not usually good
practice, but the type of wiring used here
is easy to follow once the pattern is known.
Two resistors were found with no value
marked on them. Fortunately they did
have part numbers and it was possible to
identify them from the parts list.
In wiring the transformer, be sure to
follow instructions as given in the manual.
Placement of this wiring is quite important
for proper installation of the transformer.
April,

1958

is

one

of the final steps in the behind the -panel assembly of the tube
tester. All wires should be taped
together to make a neat appearance and keep them from rubbing against the paper roll chart.
After the tester is installed in
the cabinet (above), a trial run
should be made using a group of
tubes that you know are good.
This will show up any errors that
might have been made in wiring the sockets or power supply.

The roll chart caused little trouble in
installation, but care must be taken to get
it on the rollers straight. Otherwise it can
jam against the sides of the track. Be sure
that all of the wiring is placed away from
the chart so there is no chance of wires
rubbing against it.
Comment. The Paco T -60 tube tester
operated well as soon as it was completed.
Only minor problems were encountered
during assembly of parts.
This reviewer would have liked to see a
precut wiring harness for the tube-socket
leads. It could have cut considerable time
from the wiring and might have resulted
in a much neater job.
The kit itself is well designed and quality components are used throughout. I
doubt if even a beginner in kit building would find any of the difficulties encountered too much to handle.

--
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Short- Wave Report
By HANK BENNETT

ERIFICATIONS, or QSL's -as they are
Include a signal strength and readability
often called, are letters (or cards) issued report. If there was any interference
or
by short -wave stations in reply to reception
jamming, try to learn the identity of the
reports sent to them from listeners all over offending station.
Many
of interthe world. Many are fancy while others are ference will often result inreports
a station alterplain, but they are all welcome additions to ing frequency slightly to make reception
the listener's collection.
better for listeners. Also mention any peSome DX'ers try to collect a QSL from
culiar effects noted, such as deep fading,
every station in the world. While this prob- distortion, over- or under -modulation.
ably has never been accomplished, there are
Give the station a brief resume of your
SWL's who have amassed hundreds of con- equipment, including the make and model
of
firmations from nearly every type of station your receiver and the number of tubes in it.
ranging from privately owned ones to the Tell your general location and the type of
largest of the short -wave broadcast sta- terrain surrounding your area (mountaintions.
ous, flatlands, etc.). If you
or disliked
If you include the following points of in- any particular program, sayliked
so, along with
formation in your reception reports, it will your comments on the programing
in genhelp you to enlarge your collection while, at eral.
the same time, the stations will receive reThe report should be made in letter form
ports of maximum use to them. Keep in and should be as interesting and
informamind that a station is not obliged to verify; tive as possible. Postcard or SWL-card
rehowever, if your report is of sufficient value ports usually contain little useful informato a station, you'll be fairly certain to retion. Do not demand a verification but
ceive a QSL.
rather suggest that your report be verified
First, mention the name of the station
(Continued on page 122)
(slogan or call -sign) and its location. Give the exact frequency
whenever possible. State the exact times that you heard the station, and show the time in GMT
(Greenwich Mean Time: Eastern
Standard time plus five hours).
If you cannot compute the correct
time in GMT, be sure that you
state in which time zone you live.
Your report should be based on
a listening period of at least 30
minutes unless the station is on
the air for a shorter period. Give
a resume of what you heard, and
give the time for each item.
(Sample: "News in English at
1848 -1855, marimba music to
1900 station break, with a Spanish program following to 1930. ")
A report which is broken down
in this manner will convince the
station personnel that you were
listening to their station and not
Bernard Koenig, of Regina, Saskatchewan, who listens with
tuning in a different station with
a Hallicrafters SX -25 and an RCA AZ5, has collected verifisimilar programing.
cations from 34 countries. His antenna is a 100' long wire.
90
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Actual tune composed on GENIAC

COMPUTES, "REASONS"
PLAYS GAMES

GENIAC
BRAIN
ELECTRIC

BUILD IT YOURSELF in a few hours!

Yes, you build any one of 33 exciting electric brain machines ïn just a few hours by following the
clear -cut, step -by -step directions given in a thrilling booklet! No soldering required . , . no wiring
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 1958 Model GENIAC KIT contains:
basic introduction to computers. (2) "How
(1) a complete 100 -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 Diagrams 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

Some Firms and Institutions that have ordered GENIAC ®:
Allis-Chalmers
Remington -Rand
International
Business
Machines
Wheeldex Mfg. Co.
Manuel Missionary
Coll lege

Walter V. Clarke
Associates
Barnard College
Westinghouse
Electric

General Insurance
Co. of America
Lafayette Radio
Rohr Aircraft Co.

Phillips

Naval Research

Laboratories

Albert Einstein
Medical College
Laboratories

Los Angeles

Public Schools
Kansas State

University

Duke University
Coral Gables
Bell Telephone

Laboratories

Kl-Only

9995
(Add
$2.00

$1.00 W. of Miss.

Outside U.S.)

THE COSMOTRON MINIATURE ATOM SMASHER
PRODUCES 75,000
VOLTS
ABSOLUTELY
SAFE

In no sense of the word a toy or gadget. The COSMOTRON is a
scientific instrument capable of producing 75,000 volta -makes
sparks up to 2" long-yet it is absolutely safe because the current
hobbyist
is infinitesimal. The science teacher -science lover
can perform experiments to astound students -friends -family.
Makes smoke disappear -defies gravity -turns propellers at a distance- transforms atomic energy into light -makes artificial lightning- smashes atoms -demonstrates ionic space ship drive-and
many other experiments. Constructed of the finest materials. Will
do exactly -for instruction purposes-what generators that cost 3
to 10 times more will do. The perfect device to teach the secrets
of atomic physics and electricity. Will hold an audience spellbound
as it performs trick after amazing trick. Includes an experiment kit
and illustrated experiment manual. Manual explains the "how" and
"why." You will invent many new experiments of your own. A fine
research tool that will give years of beneficial service to the institution or individual who owns one. In kit form or assembled. Kit
form, $14.95; Assembled, $19.95; plus 80$ nostrum In U.S.A. or
$1.00 abroad.

-or

OLIVER GARFIELD CO., INC., DEPT. PE48B
NEW YORK 16, N. Y.
126 LEXINGTON AVENUE
April, !958
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build your own

HEATHKIT

Don't let

for f

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 Daysiron, Inc. BENTON HARBOR 10, MICH.

"BASIC" SPEAKER SYSTEM

RANGE EXTENDER

A-9C 20 -WATT AMPLIFIER

92

Always say you saw it
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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 meas- Model SS -1
ures 11%" H x 23" W x 11h" 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" sys
tem. Contains 15" woofer and compression -type super
tweeter. Extends basic unit to 35- 16,000 CPS, f5,db.
Impedance 16 ohms. Measures 29" H x 23" W x 17%"
D, and is constructed of %" veneerModel SS -16
surfaced plywood.
Shpg. Wt. 80 lbs.

$9995

HEATHKIT HIGH FIDELITY

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-3A
supply, and beautiful cabinet. Components prealigned at factory)
Shpg. Wt. 8 lbs.
(with cabinet)

$2595

HEATHKIT 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 -1A
distortion detector. All RF circuits pre aligned for simplified construction.
Shpg. Wt. 8 lbs.

$2595

(wit) cabinet)

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

$1975

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
db from 20 to 20,000 CPS.
Model A -9C
Shpg. Wt. 23 lbs.
1

$355°

HEATHKIT 25 -WATT HIGH FIDELITY
AMPLIFIER KIT
Outstanding 25 -watt Williamson -type amplifier employs KTE:6 tubes and Peerless output transformer,
tapped at 4, 8, and 16 ohms. A fine amplifier for the
"deluxe" system. WA -P2 preamplifier Model W -5M
required fzir operation. Express only.
Shpg. Wt.

W -5M

25 -WATT

31

lbs.

$S975

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

HEATH COMPANY
A subsidiary of Daystrom, Inc.
BENTON HARBOR

10,

Now you can have radio
wherever you

go-

with the portable
that plays anywhere!

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.
Model XR -1
Measures 9" L x 8" H x 3 %" D. Appearance and performance are unmatched
at this price level. Easy to build! Shpg.
Wt. 4 lbs.
(with cabinet less batteries)

3495
$3

HEATHKIT BROADCAST BAND
RADIO KIT
Covers 550 to 1600 kc with good sensitivity and
selectivity. Has 5T PM speaker for good tone
quality. Features' transformer power
Model BR -2
supply and built -in antenna. Signal

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

$1895
(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,
Model CR -1
and covers the broadcast band from
540 to 1600 kc. Requires no external
power. Kit price includes headphones.

$795

Shpg. Wt. 3 lbs.

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
Model ET-1
plugging in safe -light. An easy -to -build
device that makes a fine addition to
any dark room. Shpg. Wt 3 lbs.

$1150

94

ENLARGER TIMER

Always say you saw it

www.americanradiohistory.com
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HEATHKIT FUEL VAPOR DETECTOR KIT
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 the indicating meter and controls mount on the
control panel. Will operate intermittently or contin
uousty, and indicates dangers of fire or explosion to
protect your boat and its passengers.
6-volt F0-1-6.
Models FD1 -6 (6 volts DC) and FD 1 12
12 vt. FD-1-12
(12 volts DC) operate from boat batteries.
Kit even includes spare detector unit.
Shpg. Wt. 4 lbs.
each
The FD -1 's

a

$3595

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 conneclion to the trarsmitter. 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. 2 lbs.

HEATHKIT TRANSISTOR
RADIO DIRECTION-FINDER KIT
The Heathkit Transistor Radio Directiori.Finder model
DF -1 is a sent-contained, se'f- powered, 6- transistor

super heterodyne broadcast radio receiver incorporating a directional loop antenna, indicating meter,
and integral weaker. It is designed tó serve primarily
as an aid to navigation when out of sight of fam liar
landmarks. It can be used not only aboard yachts,
fishing craft, Lugs, 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
included with the kit.) The frequency range covers the
broadcast bar 1 from 540 to 1600 kc and will double as
a portable radio. A directiona high -O ferrite antenna
is incorporates which is rotated from the front panel
to obtain a fix on a station and a ma meter serves as
the null and tuning Indicator. The controls consist of:
tuning, volume and power (on -off), sensitivity, heading indicator (compass rose) and bearing indicator
(antenna indes.). Overall dimensions are
Model DI -I.
7
W x 5;B" H x 5%" D. Supplied with
slip -in -place mounting brackets, which
allow easy removal from ship oulkheads
or other simily r places. Shpg. Wt. 4 lbs.
1

¡'

$5495

NEW! Heathkíts for the boating enthusiast

FUEL VAPOR DETECTOR

RADIO DIRECTION -FINDER

POWER METER
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HEATH KIT

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 one 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.
Shpg. Wt. 18 lbs.

Sensitivity and reliability are combined in the V-7A. It
features 1% precision resistors, large 41A" 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, X1 0k, X100k, and
Model V -14
X1 megohm.
Shpg. Wt. 7 lbs.

53595

HEATHKIT GRID DIP METER KIT

9
19

HEATHKIT RF SIGNAL GENERATOR KIT
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.

$195e

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

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

-

$2995

(less cobin et)

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, -volt peak -to -peak reference voltage, three -position step attenuModel 0M -2
ated input, and many other "extras."
Wt.
Shpg.
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

96

HEATHKIT ALL -BAND RADIO KIT
is ideal

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 -lB
GD
absorption -type wave meter.
95
Wt.
4
lbs.
Shpg.
$

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

52450

Model M-1

51

450

1

5425ó

Always say you saw it
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ALL -BAND RADIO

"GENERAL- PURPOSE" SCOPE

VACUUM TUBE VOLTMETER

HEATHKITS

FREE 1958 CATALOG

World's finest
electronic equipment

Write today for this FREE

in kit form...

CATALOG listing more than 100
"do- it- yourself " 'kits.

HOW TO

11

Pioneer in
'do-it- yourself"

ORDER...

Just identify the kit you desire
by its model number and send check or
ivi icy v, uei to aUUt CJS
low. von l rlesitate
to ask about HEATH TIME
PAYMENT PLAN.
L

-°--1

electronics

HEATH

ORDER

BLANK

COMPANY
Benton Harbor 5.

A subsidiary of Daystrom, Inc.
Mich.
SHIP

_._

Name_
Address_____ ___

-

._-

.

VIA

Parcel Post
Express

__

City

Zone

Quantity

Freight
Best Way

State

Item

Model No.

Price

SEND FREE Heathkit Catalog

Enclosed find

for

check

money order
Please ship

b

C.O.D,

postage enclosed for
lbs On express orders do not include transportation
charges -they will, be collected by the ex-

I-.
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1958

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 are
F.O.B.. Benton Harbor, Mich

.-

.-

POSTAGE

.

TOTAL

i7

REALISM-SONIC
NOW AVAILABLE AT LOW COST
ULTRON COMPANY'S NEW

REVERBERATION UNIT
PROVIDES STEREO EFFECT
FROM SINGLE SOURCE OF
PROGRAM MATERIAL.
AT

LAST...

The high price of realistic sound reproduction can be materially
reduced through application of the Model U -2 Reverberation Unit
now being produced by Ultron Company. By taking advantage of
basic natural principals, this unir makes possible the much sought after illusion of presence without requiring two sources of program
generation. Music acquires a depth and sparkle unknown to those
accustomed to a so- called monaural sound system.

WORKS WITH ANY SYSTEM
The Ultron reverberaion unit is adaptable to any existing sound
system. The unit simply hooks in between the output of the basic
amplifier and the input of an auxiliary amplifier and speaker combination. In fact, any ordinary radio having a ' phono" jack can be
used as the auxiliary equipment if optimum fidelity is not required.
Hook -up is a simple matter covered in full by installation instructions accompanying each unit. If unit does not perform as specified,
it may be returned within ten days of receipt for refund of purchase
price subject to inspection to assure undamaged condition.
OR

7943 HASKELL AVE., VAN NUYS, CALIF.

Send FREE descriptive folder with no obligation.

Ship

U-Z

Units
C 0 D

$18.75 plus sales tax (if required).
Postpaid (check enclosed).

®

NAME
PE-I,

ADDRESS

CUT

CHASSIS
HOLES
FAST!
ROUND

KEY

SQUARE

Smooth, accurate openings made in 11/2 minutes
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,
wide
key, and "D" types
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., 2384
Columbia Ave., Rockford, nl.

When the door is closed, it is held tight
by a hook- and -eye catch. Brass hinges
2"x% ") are screwed to the front of the
bottom shelf so that the door will close
flush with the shelf. Glue a %" piece of
tempered Masonite to the back of the door
to serve as the work surface.
Mount a %" flange on the front panel
into which an aluminum pipe can be inserted. The pipe shown was cut from a

À
discarded antenna mast and a cork was set
in one end to prevent marring the floor.
When not in use, the pipe can be stored on
the side of the unit and held there by a
broom -handle clip. You can determine the
exact length of pipe needed after mounting
the cabinet.
The cabinet is held on the wall by means
of brackets and rawl plugs and screws,
Moly or toggle bolts. The type of fastener
used will depend upon the type of kitchen
wall you have. If in doubt, consult your
landlord or superintendent.
As a finishing touch, the outside of the
cabinet can be covered with wallpaper or
painted to match the wall.
30

Electronics Aids Traffic
(Continued from page 67)

...

...

98

The á.c. line has a 5- ampere fuse on each
side for safety.
The second shelf has room enough for 24
parts drawers to store resistors, capacitors,
hardware and miscellaneous items, while
the third shelf will hold copies of P.E.,
books, schematics and catalogs.
At the top is an adjustable shelf that
you will find handy for storing larger tools
and projects. The adjustment feature can
be installed using commercially available
shelf supports.
Assembly. Comparatively simple to put
together, the unit should take only three
or four hours to construct. The entire cabinet is made of 1" by 10" pine shelving and
assembled using nails (8d or 10d size) and
wood glue. The drop-leaf door is a/" plywood.

ORDER NOW!
SEND FOR FURTHER INFORMATION

ULTRON COMPANY
SEND

Hide Your Bench
(Continued from page 80)

Glr1E

LEE

They are connected to a "differential" receiver, which responds only when it receives two signals of differing intensity.
As long as the car is centered over the
cable, the signals balance and nothing
happens. As the car moves right or left,
one signal increases and the other decreases, causing a response in the receiver.
In the test system, this unbalance is registered on a meter in the test car, but
eventually it might be used to guide the
Always say you saw

it
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Learn TELEVISION -RADIO
Servicing or Communications

by Practicing at Home
in Spare Time
WITHOUT EXTFA CHARG3 you

get special NRI kits ceveloped to give actual practice
with TV -Rad o equipment.
You build, teat, experiment
with receiver or broadcasting circuiLs.
All equipment you
to keep.

it

NRI Has Trained Thousands for
Successful Careers in TV -Radio

Have the High Pay, Prestige, Good
Future of a Skilled TV -Radio Technician
People look up tc and depend on the Technician, more
than ever before. His opportunities are great and are
increasing. Become a TV -Radio Technician. 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 now, a solid, proven
field of opportunity for good 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
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 businesses.

Act Now -See What
NRI Can Do

for You.

NRI has devcted 40
years to developing
s_mplified,
p-actical
training methods. You
trair at home; learn going. NATIONAL
RADIO INSTITUTE,
Wash inglon 16, D.C.

by

-

v

Studio Engineer KATY

"Now Studio Engineer at KATV. Before enrolling, I was
held back by sixth
education."
grade
BILLY SANCHEZ, Pine
Bluff, Arkansas.
The Tested Way
To Better Pay

ri IT

Ill

the Work Ho Cm

E

o

"Since finishing NRI
Course I have repaired 2,000 TV and
Radio sets a year.
NRI proved a good
foundation." H. R.
MilledgeGORDON,
ville, Georgia.

In Good Port Time Basins:
"Quite 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

Q

OUT AND MAIL CARD NOW

SAMPLE LESSON
AND CATALOG

NO STAMP NEEDED!
WE PAY POSTAGE

BOTH FREE
This card entitles you to Actual Lesson on Servicing, shows
how you learn Television -Radio at home. You'll also recei .te

64-Page Catalog.

Jib and Career
NATIONAL RADIO INSTITUTE, Dept. 8DD4
Washington 16, D. C.
(h,portioities
Please mail me the FREE sample lesscm and 64-Page
for

Catalog. (No Salesman will call.)
Name

Aga

îECOICIANS

Address

City

t RADIO

Zone _____State

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

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
NRI Servicing Course includes

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

all

needed parts. By introducing defects

you get

actual servicing experience
practicing with this
modern receiver.
Learn -by- doing.

Of

periments.

ie4

YOU BUILD Vacuum Tube

YOU BUILD

Voltmeter

Broadcasting Transmitter
As part of

circuits.
Make tests,
conduct ex-

it to earn extra cash
fixing neighbors' sets;
bring to life theory
you team from
NRI'a easy -tounderstand texts.
Use

NRI Communications Course

you build this low power Transmitter,
learn commercial broadcasting operators'
methods, procedures. Train for your FCC
Commercial Operator's License.

For Higher Pay, Better Jobs
Be a

Television -Radio Technician
Train at Home the NRI Way
Famous for Over 40 Years

Servicing Needs
More Trained Men
Portable TV, Hi -Fi, Tran-

NRI is America's oldest and largest home study
sistors, Color TV are making new demands for J. E. Smllh, Television-Radio school. The more than 40
trained Technicians. Good Founder years' experience training men, the outstanding
reputation and record of this school- benefits
opportunities for spare
time earnings or a business you many ways. Successful graduates are everywhere, in
small
towns,
big cities. You train in your own home, keep
of your 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, O.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 business."
D.
P.
CRESSEY, Stockton, California.

Works on Color TV

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

struggling
along." J. F. MELINE, New York.

See Other Side

for More
Information to Better Pa
SAMPLE LESSON

64 -page CATALOG
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Have OVER 1000
USED TV SETS

At All Times in Our Huge WareBuy one or more of
house.
sell or
these WORKING TVs to set!
All
use as your own second
sets in GOOD WORKING condition: Your choice -Console or
Table Model.
19 "..$58.00
10 "..$23.00
12 ". .$28.00 20 ". $64.00

21 ".

14"..$33.00
16"..$40.00

FREE BONUS

ANTENNA GIVEN

PROMPT SHIPMENT!
ONE YEAR MONEY
BACK GUARANTEE!

We

WITH ANY TV

SET

17". .$46.00

When
is

table r model

today!

.$72.00

oc

sole

preference
railaOn
on
All TV's
B. Newark.
qantity WIRE or CALL

desired.

Also

make of set.
way express

any

.

24 ". .$99.00

I

ORDER!
SEND for cur
FREE complete
TUBE AND
FREE POSTAGE

in U.S.A. and Ter-

ritories o orders over 85.00. 25t
orders under
handling n charge
$5.00. 25 °.b deposit required on
C.O.D.s. Please end approximate
postage or freight s on Canadian and
foreign orders. Subject to prior sale.

PARTS LIST

and order
blank.

ne
COMPANY
ELECTRICNEWARK,
N. J. .HUmóaldf 4.948

79 CLINTON PL.
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Can you think faster
than this Machine?

GENIAC 7 set up to play NIM
Re careful before you answer.
the first electrical h1:1111
stluctlon kit Is equipped to playCENIÄC1
-tac -toe, cipher and encipher codes.
convert from binary to decimal,ticreason
lin syllogisms) as well as
add, subtract, multiply and divide. Specific
problems in
of fields-actuarial, policy claim settlement.
variety
physics, etc.-can
up and solved with the components.
set
Connections are solderless and
e completely explained with templates
in
the
manual.
This
33 circuits and shows how new o
covers
can he designed.
You will and building and using r's
CENIACS a wonderful experience;
one kit user wrote u
"this kit has opened up
new world of think q to me." You actually
see how computing. aproblem
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steering of the car, to keep it automatically
on course.
Using such techniques, it would be possible for a car moving in a fog to light a
series of lights for about 400 feet behind
it, warning approaching cars to slow down.
In the same way, a car ascending a hill can
light a series of lights ahead of it, over the
brow of the hill, not only warning drivers
approaching on the opposite side of the oncoming vehicle, but also, by the rate at
which the lights go on, giving the drivers
an idea of the speed of the other car. This
system could well eliminate the passing
hazard on hills. The same technique could
be used around hazardous curves, of
course.
Eventually, these visual signals could be
replaced or supplemented by a radio signal
which could act on the controls of a car
in a dangerous situation to prevent a collision.

30

Oscilloscope Traces
(Continued from page 76)
volts at 10 ma. to the meter circuit. This
can be obtained from a 1 to 1 isolation
transformer or by using a 6.3 -volt filament
transformer connected in reverse, with the
6.3 -volt winding fed from the heater supply of the 'scope and the primary winding
supplying the meter.
In use, the a.c. meter is set at 70 volts
by the 10,000 -ohm potentiometer, This is
an r.m.s. value and is equivalent to 100
volts peak across the divider network. A
linear wire -wound control (1000 -ohm)
adjusts the output from 0 to 10 volts.
The scale can be divided into 100 divisions of 0.1 volt each. Each step of the
tap switch will add 10 volts to the output.
Any peak voltage value between 0 and 100
volts can be obtained in steps of 0.1 volt.
The voltmeter in the calibrator is used
only as a reference setting. Voltages applied to the 'scope are read from the position of the scale and step switch. Peak
values of voltage are used because the
'scope trace responds to peak values of a
signal.
Accuracy of measurement will depend
upon the type of resistors used and the
voltmeter. Any ordinary multimeter can
be used if set on the appropriate scale. A
vacuum -tube voltmeter is not recommended because of grounding problems that may
occur.
Although the circuits covered above are
not complicated, they will add considerably
to the number of measurements possible
with your 'scope. Additional uses will be
suggested in the near future.
-31
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1

d.c. voltages as indicated at the bottom
of the
of Fig. 3; a reading within 10% or so

Listen to Satellites

indicated value will be considered normal.
volt
Finally, adjust the VTVM to the -5 This
itive terminal (cathode) of rectifier
in test jack J2.
probe
insert
and
scale,
SR1 (S) and terminal 2 of TS2 (S).
reading gives an indication of the oscillator
Final connections: Install antenna com- injection into the converter stage.
pensating capacitor Cl in panel holes
Capacitor C13 should be slowly adjusted
using 4 -40 hardware. Make sure rotor until a reading is obtained on the meter.
of capacitor does not touch chassis. InThe multiplier stage capacitor, C16, is now
stall wire from rotor lug of Cl (S) to tuned to maximize the reading. With propcenter terminal of J1 (S) Install wire er adjustment of these two controls, a
from one stator terminal of Cl (S) to
reading of -3.5 volts should be obtainable.
tap point on coil Li (S). Place knob on
in
VI
tube
Install
Under proper operating conditions, circuit
capacitor.
of
shaft
(Continued from page 46)

.

socket D and place shield- over tube.
Place tube V2 in socket F and tube V3
in socket J. Place overtone crystal in
socket. Place 1- ampere fuse Fl in fuse
holder.

SATELLITE PATHFINDER
You can calculate precisely when a satellite
will pass over any particular spot in the Northern Hemisphere with a "Satellite Pathfinder."
a
Consisting of two rotatable discs mounted on
Libase card, this device is available from the
3,
brary of Science, 59 Fourth Ave., New York
N. Y., or from leading book and department
stores for $1.98.
The top disc of the Pathfinder, clear acetate,
of satellites.
is for plotting the orbital paths
the
The second disc, a map, is rotated beneath
acetate disc, showing how the earth rotates beneath the satellites. You plot an orbit from information given out by the radio and newspapers. Anyone can do it.

Circuit Adjustment
Before applying power to the converter,
check your wiring against Fig. 3. For cir-

cuit adjustment, you will need a high impedance vacuum -tube voltmeter and a
grid dip oscillator.
Plug a dummy antenna, as shown in Fig.
5 (A), into receptacle J1. All of the following tests should be conducted using the
dummy antenna.
Turn on the converter and make sure
that all tubes light. Measure the various
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ELECTRONIC COMPUTERS
Learn the design, theory and operation
of digital and analog computers!
Nl RELAY COMPUTERS; circuits, programming
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N2

DIGITAL

COMPUTERS; theory,

circuits, 25

lessons $24.50.
ANALOG COMPUTERS; solve problems with
electronic circuits, 15 lessons.
N14 COMPUTER MASTER; SO -plus lessons and
projects (study digital voltmeter, digital ohm-

N3

meter, automation units) $22.50 down and
$12.40 for six months.
NIS Electronic Principles, 40 lessons plus three
textbooks. Most popular set In the field. Pay
$22.50 down and then $16.00 for five months.
R
ROBOT MANUAL; over 200 pages of circuits
and diagrams $5.50 ppd.
Complete catalog lists courses In Automation, Advanced Computers, Robots, Logic. Plans for Digital
and Analog Computers $3.00 to $4.50.

EBEX SCHOOL. 1015 Atkin Ave., SLC6,
Utah
div. of

Electronic Brain Enterprises Inc.

Send free catalog.
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EASY TO LEARN CODE
Learn or increase .peed with an Instructograph
-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
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Speed
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C13 -L7 is tuned to 49 mc. and circuit
C16 -L8 to 98 mc.
Because of minute variations in tubes

and components, and because the trimmer
capacitors (C5, C13, C16) cover only a
limited range, the resonant frequency of a
circuit might fall just outside the range of
adjustment of the trimmers. Under normal circumstances, the trimmer slugs
should resonate about half -way in the capacitor. If the slug appears to reach resonance when it is fully within the capacitor, it indicates that inductance of the coil
is a little too low. The addition of one turn
to L7 (if the setting of C13 is out of line),
or the addition of 1/4 -turn to L8 (if the setting of C16 is out of line) will bring the
circuit into alignment. Conversely, if the
slug of either capacitor resonates when it
is fully withdrawn from the shell, the
inductance of the associated coil is a little
too great. Turns should be removed as
suggested above. When both tuned circuits
are "on the nose," the required voltage
will be obtainable at the test jack.
When the converter is connected to your
receiver, as shown in Fig. 5 (B), the "background noise level" of the receiver should
increase sharply. A random -length wire
can be attached to input receptacle J1 for
this test. If the GDO is now tuned to 108
mc., its signal should be audible in the
receiver. Many cities have test transmitters operating on 108 mc. If one is available in your locality, you may be able to
hear it by tuning your receiver a few kc.
either side of 10 mc.
The test signal will resemble an unmodulated carrier. When you find it, tune
capacitors CI and C5 to enhance the signal
level. Resonate the slug of coil L6 to 10
mc. to provide maximum signal into the
receiver. A slight adjustment (perhaps 1/2turn) of coils Li and L2 may be required
for exact resonance.
A simple dipole antenna, (Fig. 6) can be
used for testing the converter on the air
and listening to test signals. Next step
is to construct a high -gain beam antenna
suitable for satellite tracking.
.--El-

How Long Did You Use It?

Illinois

(Continued from page 86)

ENGINEERING DEGREES
E.E. Option Electronics or Power

Earned Through HOME STUDY
or Residence Work
5719 -W Santa Monica Blvd.
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(Operating as
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a

College of Engineering only at

present)

compensate for the use of unfiltered d.c.
from the half -wave rectifier used as the
current source. Its value is 75,000 ohms.
Construction. If you would like to build
your own Chronostat, you can use the circuit in Fig. 1. Make sure that the rectifier
and indicator polarities are correct.
This simple series circuit should present
no difficulties, but it is necessary to use
Always say you saw it
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the rectifier specified to insure accurate
timing. A higher or lower efficiency rectifier will require a different value of limit-

ing series resistor.
When using a d.c. supply, the best way to
determine the needed resistance value is to
insert a d.c. milliammeter in series with
the indicator and adjust a variable series
resistor for the correct current flow as
shown in Table 1.
The 1000 -hour Chronistat

shown

NOW'S THE TIME...
TRADE IN YOUR
OLD SWL RECEIVER
FOR A NEW NATIONAL

NC-188!

will

TIMER

Top Trade -in

Allowance-Liberal Budget Terms

-

Offered By National Distributors
During Spring "OLD RECEIVER ROUND -UP"

find its most useful application as a diamond stylus life timer for your hi-fi record
player. Most diamonds have a playing life
of about 1000 hours, and the connection of
a 1000 -hour indicator across your turntable
motor leads will indicate when it's time to
30
check or replace your stylus.

It's National Distributors Springtime "OLD RECEIVER ROUNDdeal of a lifeUP TIME." This means that now you can get the
trading it for
by
receiver
ham
or
-wave
short
old
your
time on
DOWN when old
an exciting new National NC -188. NO CASH

receiver covers down payment
on balance.

... Low

Monthly Budget Terms

fine quality, general coverage receiver covering
four bands. It features a giant, easy -to -read,
bandspread
slide rule dial; big "S" meter; separate tuning and
control;
pitch
BFO
control;
sensitivity
trimmer;
knobs; antenna
features that
RF gain control; noise limiter... all the advanced
Looks
make it the world's finest short -wave receiver value!

The NC -188 is

a

540 kc to 40 me in

Parts Substitutions
(Continued from page 57)
like a million, too ... smart modern styling ... yet its price,
factors governing the choice of a battery without trade-in, is only $159.95.
are the voltage required, and the life desired under the expected load. When se- See your National Distributor today or mail this coupon directly
lecting a substitute for a specified battery, to him. He'll be glad to tell you, by return mail, exactly what
simply choose one supplying the same your old receiver is worth as a trade -in on a new NC -188.
voltage and with a capacity equal to or
*
greater than that of the original unit. If * * * * * * * * * * * * * * * * * * * *
expect
can
you
you use a larger battery,
MR. NATIONAL DISTRIBUTOR :
a longer operating life.
*
If a higher voltage battery is needed, * MY OLD RECEIVER IS A
**
you can obtain it by connecting lower *
YEAR
* MODEL NO
voltage batteries in series. For example,
*
Please send me Without Obligation your tradefour Burgess Type Z miniature (Eveready *
*
will
*
in offer on a new National NC -188 Special durseries,
in
connected
cells,
915)
Type
*
ROUND -UP."
RECEIVER
the
about
"OLD
with
SPRING
*
ingthe
voltage
supply the same
Z4
Type
** NAME
*
same life as the popular Burgess
(RCA Type VS068) 6 -volt "A" battery.
*
When similar batteries are connected in * ADDRESS
**
parallel, the available voltage remains the * CITY
STATE
ZONE
same as for a single battery, but the
COMPANY, INC.,
power -handling capacity is increased in *
k
MALDEN 48, MASS.
proportion to the number of batteries
* Since 1914
used.
**** **
In some cases, you can substitute a * * * * * * * * * * * * *

National

April.

**
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OSCILLOSCOPES

ARE "GOLD MINES 33
when you learn to use them RIGHT!
Learn to use the oscilloscope fast
and accurately on all types of AM,
FM, and TV work-and watch your
efficiency soar!

In easily understood terms MOD-

ERN OSCILLOSCOPES AND
THEIR USES teaches you when,

where and how to use 'scopes . .
how to interpret patterns .
. how
to test better and faster. No comEverything plicated mathematics. First you
you need to learn all about 'scopes. Then you
know about the Nandi- learn exactly how to use them in
est instrument of all! locating troubles in a jiffy, handling
tough realignment jobs or fixing
color TV sets, You learn to make connections
. how
to
adjust circuit components . - . how to analyze patterns.
370
illustrations including dozens of pattern photos make things
doubly clear. 326 pages. Remember! 'Scope experts
jobs -earn bigger pay. This is the book that can get better
!yelp you
be one!
PRACTICE 10 DAYS FREE
Dept. l'E -48, Rinehart & l'o.,
232 Madison Ace., New York 16. N. Y.
Send AIODE1tN OS(11LLOSCOt'19S training book
for 10 -DAY
FREE EXASIINATION. It
like hook.
will send
(plus postage) promptly in full payment. If not,
will return
book and owe nothing. (SAVE! Send
$6.50 with order and we
pay postage.
Same 10 -day return privilege with money refunded.)
1

1

1
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(Outside U.S.A. $7.00 rash with order. Money bark if
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How to Plan a P.A. System

(Continued from page 73)
omnidirectional microphones should
be
available. If you are limited to a single unit,
a cardioid mike is your best choice.
CHOOSING AN AMPLIFIER
An audio amplifier in a p.a. installation
need not meet the stringent requirements
of one designed for hi -fi work. It should,
however, provide ample power, have
acceptable frequency response, and introduce
a minimum amount of distortion.
Frequency Response. If it is
used only for voice reproduction, as toin bea
paging system, the amplifier should be reasonably "fiat" (within 2 db) from 100 to
8000 cps. If it is intended for both voice and
music, it should be flat from about 40 to

15,000 cps.

POLICE -MARINE
reception from your car.

Marine weather....
Coast Guard

smaller battery of the same voltage for the
specified unit. But the battery operating
life will be reduced. In addition, discretion
must be exercised in choosing a substitute.
For example, an automobile storage
tery, rated at approximately 6 volts, batcan
supply a steady drain of 10 to 20 amperes.
The Z4, mentioned earlier, would be
hausted rapidly by a current drain of exas
little as half an ampere. Thus,
the
Z4
would not be a suitable substitute
a
storage battery, even though both for
units
are rated as 6 -volt batteries.
Part 2 of this series will deal with the
substitution of capacitors.

..

Distortion. For voice work only, distortion levels up to 10% can be tolerated
but,
in general, a p.a. amplifier should have less
than 5e/c distortion at full output.
Hum. This should be as low as practicable, at least 50 db below rated output.
Even lower levels are preferred, and many
quality units are available with hum levels
of 70 to 80 db below rated output.
Inputs. At least two are mandatory, one
for a microphone and one for a phonograph,
with separate controls. For a larger installation, two or more mike inputs should be
available, with separate gain (fader) controls, plus phono and tuner inputs. Where
more than one microphone input is provided,
there should be a master gain control. A
tone control is also desirable.
Gain. This will vary with manufacturers'
specifications, but most commercial units
will supply sufficient gain for normal applications. In general, the unit should provide
at least 100 -db gain in the mike channel or
channels and at least 65 -db gain in the
phonograph channel.
Output Impedances. Since a p.a. amplifier might be used in a variety of installations, each requiring a different number
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er rating above that calculated by the rule of- thumb.
CHOOSING THE LOUDSPEAKER
For an indoor installation, 4" to 8" (diameter) cone-type loudspeakers can be used
for paging and similar voice -only applications, but 10" or 12" speakers are preferred
for voice -and -music work. Usually, large
speakers are more efficient. A small cone type loudspeaker has an efficiency of about
2 %, a 12" speaker about 5 %.
Regardless of speaker size, a suitable
baffle must be provided. Small wall baffles
or ceiling -installed radial baffles may be
used for general installations. Where the
system is primarily for background reproduction, better quality sound can be obtained with wall -mounted bass reflex or
similar enclosures.
A trumpet can have an efficiency ranging
up to 15 %. Over -all frequency response depends directly upon the length of the trumpet's air column and on the final bell diameter. The lower the frequency response,
the larger the trumpet. Because of this,
small paging trumpets for indoor use generally cut off at about 300 to 500 cycles
(upper frequency range may be 10,000 to
15,000 cycles), thus limiting their application to voice reproduction. Outdoors, large

of speakers, several output impedances
ought to be available. Typical units should
provide taps at 4, 8, 16, 250 and 500 ohms.
Power Rating. The power required will
depend on several factors: whether an indoor or outdoor installation is planned,
background noise which the p.a. system
must override, and efficiency of sound reproducers used. A good rule -of -thumb is to
allow one watt for each 200 sq. ft. of floor
area on indoor installations using cone -type
loudspeakers, and 11/2 watts for each 200 sq.
ft. when using trumpets outdoors. In noisy
locations, these figures might need to be
doubled or tripled.
For example, if you plan on covering a
small auditorium or club room measuring
50' x 40', the total area would be 2000 sq. ft.,
and a 10 -watt amplifier would be used. In
a noisy location, a 20- or 30 -watt unit might
be necessary.
Small differences in amplifier power rating are relatively unimportant. A 3 -db
change in power is required for the human
ear just to notice a change in sound level.
To obtain a 3 -db increase, the power level
must be doubled. For practical purposes,
there is little or no difference between, say,
an 8- and a 10 -watt amplifier, or between
a 24- and a 30 -watt unit. When in doubt,
use an amplifier with the next highest pow-
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NOW YOU CAN LEARN 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 over, continues
the learning process for you while you go off to sleep.
to learn a language- Memorize a speechDo you want
or an array
of important facts, figures, formulae
-Correct your
speech-Break bad habits? The Dormiphone
SAVES
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Write for FREE Book or call for FREE DEMONSTRATION
-Get the Scientific Evidence Today.

trumpets are preferred over cone -type loudspeakers because their higher efficiency
minimizes the amplifier power required to
overcome the higher background noise.
In addition to the type of program
rial-voice or music -and the place mateof installation, choose your speaker or speakers
according to the amount of power needed.
In general, a speaker system should be capable of handling the full output of the
amplifier.
ACCESSORIES

Although the microphone, amplifier
speaker make up the basic p.a. system,and
number of accessories should be considereda
when planning an installation.
Mixer. An accessory for an amplifier
having a limited number of inputs, this unit
has several inputs with separate gain controls, and is used to combine the outputs of
several
microphones.
MODERNOPHONE, INC.
Circle 7-0830
Phonograph. This provides background
292.048 Radio City,
N. Y. 20, N. Y.
Gentlemen: Please send me your FREE
music. Often, a "phono top" can be purt Eon
learning more about the DORMIPHONERook,
and what ltncan do for
nie. No obligation-no salesman will
chased which fits on the amplifier. A mancall.
NAME
ual record player (turntable and pickup
ADDRESS
arm) is preferred for general applications,
or where records are played between voice
CITY
ZONE.
STATE
My main interest In Dorminhonics
announcements. For continuous background
is. for:
Learning a Language
t
Speech Improvement
music, a record changer is useful.
Memorization
(
I
Sleep Inducement
Habit Correction
School or College Work
Radio Tuner. Used both for background
J music
and the distribution of
news
MAKE TINY GENIUS COMPUTERS WITH broadcasts, a tuner is a radio special
receiver less
its audio amplifier and loudspeaker. For
most p.a. work, either an AM or FM tuner
is satisfactory, but a combination AM -FM
o new and ELECTRIC BRAIN CONSTRUCTION KIT
unit may be preferred for de luxe installaMakes 106 computing, tea
tions and varied programing.
boning, arithmetical, logical,
Stands. Except for hand -held and lapel
Puzzle- solving and game-playing machines
.
all 33
microphones, a mike must be equipped with
GENIACS (1955), 13 TYNIa stand of some type for support. Three
ACS (1956), and 60 All New
BRAINIACS® (1957)
basic ones cover most needs. A desk stand
Scientific
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Reusable selderless Parts
Full Plans
THIS IS BRAINIACI
With
our
or desk top, and is used by someone sitting
Brainian Kit (K IS). you can build
over 100 small electric brain ma
at the table. A banquet stand holds the
chines and toys which 'think."
o te,
eason and display Intel.
microphone from 12" to 18" above a table
ligent behavior. Each
one
works
on a single flashlight battery
PUN to make, FUN to use and
play with, and TEACHES you something
top for someone standing at the table
new about electrical nom
outing end reasoning
Originated and
exclusively
by Berkeley Enterprises, Brainiae is the result produced
an "after- dinner" speaker, for example. A
develop.
ment work with miniature mechanical brains, including years'
Genies, Tyniac
Tit-Tat-Toe
Squ pictured
LIFE Magazine, Simon (baby auto
floor stand holds the mike up to 65" above
mat c ...uter),
(ele tronicrobosqirrel), etc
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 15? 106 small mathe floor for a standing speaker or singer.
chines including -LOGIC MACHINES: Logical Truth Calculator, Syllogism Prover, Intelligence Test, Boolean Algebra Circuits, etc. GAME
The well -equipped p.a. installation should
PLAYING MACHINES: Tit -Tat -Toe, Nim, Black Match, Wheeled
Bandit
etc. COMPUTERS:
add, subtract, multiply
divide, using
also include spare shielded microphone cadecimal or binary To
numbers: Forty-Year calendar,or etc.
CRYPTO
GRAPHIC MACHINES: Coders, Decoders, Combination Lock with
bles, extension power line cords, and
15.000.000 combinations, etc. PUZZLE -SOLVING MACHINES: The
Missionaries and the Cannibals, Age Guessing Machine, Submarine
Rescue Chamber. Daisy Petal Machine, Fox -Hen -Corn 6. Hired Man,
"spares" for any parts likely to become deand dozens of others. QUIZ MACHINES: History, geography, trigonometry, ate.
fective in use -fuses, vacuum tubes, and so
WHAT COMES WITH YOUR BRAINIAC? Complete plans and instrucon -and might include a tape recorder as
tions.
Manual by E. C. Berkeley on small electric brain machines.
Over 120 circuit diagrams including 48 exact wiring templates.
Introduction to Boolean Algebra for designing circuits.
well.
Every
part needed to build Geniacs
30
Brainiacs -over 400 pieces including
control panel, switch discs, jumpers improved
wipers, bulbs,
kets
washers, wire, battery, special tools
Price: $17.95
(For shipment west of Mississippi, add 80e-Outside U. S.,
In
a future issue we will discuss actual
add $1.80)
7 -DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY
techniques of making a p.a. installation .
MAIL THIS COUPON
IBERKELEY ENTERPRISES, Inc.
how and where to place microphones, loud815 Washington St., 8326. Newtonville 80. Mass.
speakers, and amplifiers ... how to run the
Please send me Brainiac Kit K 15. (Returnable in 7 days for I
full refund if not satisfactory-if in good condition). I enclose
various connecting cables
S
n full payment.
and how to
My name and address are attached.
make special installations.
.
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Getting the News-Fast!
(Continued from page 62)
kept up transmissions, and his paper was
the only one to print the full log of messages.
The roof of the Times Building on West
43rd Street is a maze of antennas, all installed under the direction of Mr. Iverson.
They are 380 feet above ground.
Although he admits that Midtown New
York is not the best site in the world for a
radio station, Mr. Iverson finds that cutting his half -wave dipole antennas for the
frequency to be monitored gives satisfactory reception. He has installed a large
four -element beam antenna for working a
specific area -such as the South Pole. For
most news transmissions, doublets are
used. To increase efficiency, antennas are
fed through coaxial cable from the third
floor, where the radio room is located, to
the 13th floor roof.
The Times has come a long way from
the carrier pigeon in its striving to gather
"All the News That's Fit to Print." Its
radio room is one important link in making
certain that this newspaper gets "all the
-gnews."

ALLIED'S
ELECTRONIC SUPPLY CATALOG

Sena

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:

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

The Lady Is a Ham
(Continued from page 49)
and their families attend all -day "ham fests" held at picnic areas across the
country. There are games for the children
and prizes for all, but the chief attraction
is the opportunity to meet face -to-face the
people with whom you've talked. Rarely
does one's mental picture match up with
the real thing: you find that the deep,
resonant voice which thrilled you so much
came from a little, dried -up man, while
the fellow you have been more or less passing over on the air because his voice
sounded monotonous and uninteresting may
turn out to be a real dreamboat.
But that just makes hamfests all the
more interesting. In fact, it is this business
of never knowing whom you are going to
meet next on the air that makes the hobby
so stimulating.
One experience of a friend of mine, a
radio operator on an oil tanker, illustrates
what romantic surprises the ham bands
can hold. He was chatting with an amateur
in Saudi Arabia who mentioned that he was
the Minister of Communication in that
country and who extended an invitation to
my friend to visit the capital city the next
time the tanker was in port. It was not
until my friend received a handsomely engraved card verifying the contact that he
April,
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WE DON'T NEED ENGINEERS

learned that "Talai" to whom he had been
talking
was actually Prince Talal, son of
but they write to us daily fo order our
King Saud. Now I ask you where else
GENIAC Electric Brain Construction Kits
So do TEACHERS,
AMATEURS, INDUSTRIAL FIRMS
but in ham radio would a poor working
and schools. (See list SCIENTIFIC
below.)
girl have a chance to talk to a real live
THOUSANDS OF SATISFIED CUSTOMERS
have
bought GENIACS on a 7 DAY REFUND guarantee
prince?
We are proud to offer our 1958 Model.
with up to the minute improvements for the thousands of new customers
Public Service. We have been talking
who can use them.
mostly about the sheer fun of ham radio,
but it is more than that. Whenever a flood,
tornado, sleet storm, or other disaster disrupts communications, hams always take
over and provide emergency communication. When the first Sputnik started circling the globe without warning, hams
leaped into the breach and collected valuable information on the orbiting satellite
WHAT IS A GENIAC?
until Moonwatch could take over.
Here is a picture of the 1958 Model GENIAC
($3.00 separately) which
Slightly less tangible than public
comes with every kit. in the display rack
GENIAC stands for Genius
Semi -Automatic Computer. A kit of
specially designed
but just as important is the way thisservice
switch
decks
and racks which permit the user to
construct more than thirty different
hobby
machines
(following directions
and wiring diagrams) and as many more
pulls people together for mutual enjoyment
as he is able to design himself. These machines demonstrate the applications
of electric circuitry.
and
better
understanding. My own family
APPLICATIONS OF GENIAC
SIMPLE COMPUTER
is united by the hobby, for the frisky little
decimal
Machines,
chi s of
nmbl
symbolic
ing, comparing. PSYCHOLOGICAL
"hambug" which first bit Dad was not
and EXPERIMENT reasonPLAYING CIRCUITS for tit-tat-toe TESTING
GAME
and rim. ACTUARIAL ANALYSIS.
satisfied until my mother, brother, sister
SOME OF OUR CUSTOMERS
Alfas- Chalmers s Remington -Rand
in -law and I were all enthusiastic hams.International Business Machines
Manual Missionary College
Barnard College Westinghouse
tric
Philips Laboratories
ElecMore husband -and -wife teams are heard
General Insurance Co. of America e
Lafayette Radio
Rohr Aircraft
Albert Einstein Medical College
Naval Research LaboratoriesCo. Board
on the amateur bands each day. It's not
Education, Tecumseh,
Nebraska
Los Angeles Public Schools
at
Jefferson
Union
High
School
A
Courtland Jr. High School
all unusual to hear the wife at the home
Bell Telephone
LOklahoma
aboratories. A M
station
talking with her husband as he
WHAT COMES WITH THE KIT?
BOOKS -1. SIMPLE ELECTRIC BRAINS.
drives back from work, relaying to him the
AND HOW TO MAKE THEM
64
00
page testtofecomputers. automation andcybtiMACHINES
small events of the day or asking him to
3. WIRING DIAGRAMS for basic GENIAC
ners Manual for the person who has littlecircuits. -NEW! 4. Beginor no familiarity with
stop at a store for a loaf of bread.
electric circuity -NEWT S. GENIAC study guide
of a full course In computer fundamentalae
the equivalent
The friends of an amateur are not
PARTS- p,NELS, DISCS RACK afar easy lists additional readings.
assembly and diaplay)marhwaere, wire, tools, battery, holder,
fined to his neighborhood, his town, conetc, for more than thirty
SEND for your GENIAC now, at only $19.95.
state, or even his country. One time his
plete with over 400 parts and components. a bargain, comes comhe
T books and manuals.
We guarantee that If you do not want
talks to a chum across town, the next time
week you can return it for full refund. to keep GENIAC after one
Add 806 west of Miss.
he may be exchanging views and ideas with
check or Money Order to $2 outside O. S. Mail Name & Address with
someone halfway around the earth. This
OLIVER GARFIELD CO., DEPT. PE.48D
brings home most forcibly how alike people
126 LEXINGTON AVE.
NEW YORK 18, N. Y.
and their problems are, no matter where
they live, and the regional and national
differences between them shrink to insigNEW - MIDGET SHORT WAVE RADIO
nificance.
Thinking about these things makes
GETS STATIONS 12,000 MILES AWAY!
Tunes ALL
proud of my hobby, but most of the timemeI
Pary Momow.eAostialia. ALL AmateurLondon,
bd
to
meter! ALL long distance Air Force
am content just to enjdy it. Half the fun
and A a
AF
roadcasts, State-County Polion, Industrial
Bands
-U.S. Radio Broadcasts.
comes from telling the girls at the office
Tunes 800 KC to 40
-800 o meters! NOTHING
LIKE IT ON
MARKET ANYWHERE AT ANY
about my "ethereal" adventures.
PRICE.
Super-regenerative Receiver. Short
tenna included-Hook
second! PORTABLE
should have seen Marcia, who works at You
SELF-CONTAINED-POWERED
WITH
the
RADIO BATTERIES SOLD EVERYWHERE.
NO AC PLUG -INS! Sise only
desk next to mine, the winter morning I
s 4. Wt
complete-3 tbs. Calibrated hi -ratio e'
easy tuning
dial. Wonderful for Boy Scouts, Tourists, vacations,
amateur, short wave litenara.
casually mentioned that I had just kept a
EVERYONE CAN NOW HEAR THE WHOLE WORLD
TALKING!
mo)
d wy postman E31.95 COD posts:
SEND ONLY $4.00 Ibll,
rendezvous in Casablanca.
am Ì or send alc
plastid delivery. Complete on
to wire kit includes all parts, tubes, broadcast LETELY
couplet.
mESTED
(SP
long DfI batteries
$á.95g
COMPLETELY WIRED AND
While she listened breathlessly, I reo TESToes
-POSTPAID
USA
Easily t $49.51 value. Order now before
ABLE
price goes
up-GUARANTEED--AVAILABLE
ONLY FROM:
lated how I sipped my morning coffee at
WESTERN RADIO
Dept. BRE-4
KEARNEY, NEBRASKA
my transmitter as I kept an early morning
schedule with Greg, a young reseatch scientist on a special mission in Morocco. This
HI -FI ACCESSORIES
boy really has a line; and as I nibbled my
toast he told me of beautiful desert nights
by
i
and the sight of a full African moon shinSPEAKER SWITCHES, FADERS L -PADS,
T -PADS ON PANEL
OR WALL PLATES, CROSSOVER
ing on the white sand. He hinted strongly
NETWORKS, EQUALIZERS,
VOLUME EXPANDERS.
that only one thing was lacking to make
AT YOUR NEAREST SUPPLIER OR WRITE
VIDAIRE ELEC, MFG, CORP., Baldwin,
such a night perfect.
New York
Of course, I guessed that he meant
o
:
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ronella, and we laughed and joked the minutes away until I had to go or be late for
work. I took my necklace and earrings
from where they had been warming atopI
the transmitter, and as I put them on
signed off with "88 ", which means "love
and kisses" in ham parlance; but I lingered
long enough to hear Greg say hastily:
"Roger, Carole, and I'll be looking for you
tomorrow, same time, same frequency,"
before I snapped off the switches and
dashed for the door.
My Other World. After one of these
interesting conversations with someone in
a faraway place, it is often almost a physical shock to come back to the everyday
world. But it is wonderful to know that
my other world is always there, waiting
for me. While I'm transcribing dictation at
the office, battling through the lunch line
the
at the cafeteria, or helping Mom with
warm
the
always
is
there
dishes,
supper
knowledge that whenever I wish I can step
onto my electronic flying carpet, rejoin my
waiting friends, and roatn the world.
If you are looking for a hobby that is
truly different, one that will broaden your
horizons, spice your conversation, and enable you to make friends by the dozen .. .
if you want a hobby that is as interesting
as people and as glamorous and exciting as
then I most heartily recworld travel
30radio.
amateur
ommend

2 YEARS OF STUDY
can give you these

ADVANTAGES
Associate In Applied Science degree
Preparation for a career as an
engineering technician in

ELECTRONICS
ELECTRICAL POWER
METALLURGY
COMPUTERS
AIR CONDITIONING
or you can continue without loss of
credit to a 4 -year Bachelor of Science
degree in Mechanical or Electrical
Engineering

...

After Class
(Continued from page 79)
gins to rotate back toward the east. Here a
synchro system starts the correction action
by accepting the gyro's error angle, transmitting it to the synchro motor in the form
of electrical "information," and adjusting
the position of guidance surfaces to correct
the error.
Servomechanisms. Synchro motors are
not very po%erful deices. They are quite
adequate for moving light loads such as
pointers, dials, and small control surfaces.
If the working load is a heavy one, however,
such as the rudder of a passenger ship or a
large bomber, the synchros cannot operate
it directly. In such cases, the synchro motor
is used to control the power input to and
the direction of a driving motor of greater
horsepower.
In such applications, the synchros form
only a part of a larger and more complicated system termed a servomechanism.
Servomechanisms often contain, as part of
the complete system, devices called differential generators and control transformers.a
These will be described and explained in
-SLfuture issue.
April, 1958
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Transistor Topics

A BOX IS NOT
A MUSICAL INSTRUMENT!

(Continued from page 69)
stage. This transformer couples the
amplified audio signal to a small PM loudspeaker.
Note
that p -n -p transistors in the common No skilled
instrument
maker, includingmusical
those In abet
riginal tribes, haseven
emitter arrangement are used throughout
ever found arectangular box satisfactory.
IN
SPITE
OF THIS, today many HI -FI speaker
the receiver.
systems proclaim the ultimate in
high fidelity, yet they
1.1 is a Vari -Loop transistor
employ nothing
more than the most elementary
antenna coil
box,-.s
to perform
(Lafayette
No. MS-299). Feedback coil L2
transforming the vibrationsfunction
uof
loudspeaker Into sound.
is wound on the form of antenna
coil L1
In the KARLSON
ENFirst
CLOSURES, speciallyPATENTED.
unwind the short antenna lead procurved
internal
and external structures are used to
provide you with the highest pervided with L1, then wind about eight
formance capabilities available
in the
industry today. Actually the 'Carlson
of #28 enameled wire loosely on L1's turns
Enclosure is one of the most fabolou,
musical instruments ever created and
twisting the output leads together so form,
is
f reproducing
there
nd
from
capabe
baby's breath to every
is no tendency for L2 to unwind.
the might ,
r of thunder. After long
and rigMake sure
the Rarlson Enclosure can
that
L2
is
readily
able on the market at any outperforms all
movable along L1's form,
unissnotwl avail
price.
but the winding should not
Despite their fantastic performance
be so loose
are available to you
characteristics these units
in
20
different
that
models
AND FINISHED FORMS,
it tends to wobble.
KIT, UNFINISHED
at prices you can inafford,
$18.60 to 6174.00.
ranging from
With wiring completed and checked for
SEND FOR OUR COMPLETE
CATALOG
HOW THE KARLSON
AND LEARN
errors, the battery can be installed.
ENCLOSURE CAN EETODAY
SPECIFIC NEEDS.
FITTED TO YOUR
receiver is then turned on and volume The
PAT. #2,816,619.
trol R1 turned full "up," After tuningconKARLSON ASSOCIATES, INC.,
Dept. PER
to
1610 Neck Road
the weakest local station that can
be reBrooklyn 29, N. Y.
ceived, L2's leads should be interchanged,
Please send catalog.
with the final connection made
the
arrangement which gives maximumusing
Name
volume.
If oscillation occurs, L2 is moved away
Address
L1's winding, If there is no change from
in volume when L2's leads are interchanged,
city
State
this
INI=IMMENIIMI=IIIMMIIMMIIIINIMIIMIIIBI
coil
should
be
moved
MI NM
closer to Ll. Once L2's
MM.
optimum position is determined,
secured with a drop of cement. it may be
For maximum performance, you may also
PORT ARTHUR COLLEGE
want to experiment with the adjustment
L1's tuning slug. Forrest indicates that of
ELECTRONICS
COMMUNICATIONS
obtained good results with about %" of he
AM FM Television Broadcast
the
Engineering
slug's
screw protruding from the coil.
Marine Radio
Radar
A
few tips, Forrest . . . it might
CHECK THESE FEATURES:
Tuition
per mo.,
room & board $52
good idea to add a base resistor to be a
per mo. in dorm$36
on campus.
College operates 5 KW
CK768 stage. Try a 1-megohm resistor, the
station. Students
get on- the -job training broadcast
con at studios on campus.
FCC
license training with all
necting
it first between base and emitter,
Well equipped
classrooms & lab., am fmcourses.
transmitters, radar &
then between base and the minus side of B1,
marine egmt,, television camera
lab test egmt. & other training chain, experiment
using as the final connection the
aids. Our graduates
in demand at good salaries.
Free placement service.
ment which gives the best results. arrangeHave trained men from all 48
addistates. Approved for
GI. Write to Dept. PE -4
tion, you may find it worthwhile to In
for details.
connect
a 0.005 -µfd. r.f. bypass capacitor across
PORT ARTHUR COLLEGE Port Arthur
Ri.
Transistor Biasing. The base bias curTexas
Established in 1909
rent supplied to a transistor amplifier
is
extremely important in determining such
things as stage gain, collector current, power output, and overload points. If too little
bias current is supplied to a commonYOUR OWN POCKET
-

oethenro

I
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/Fig. 2. Basic transistor amplifier c+ae,. cee 4o.0
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tary circuit design, more complex biasing
the
emitter stage, for example, the collector
techniques may be used to improve
half
current may be cut off on alternatedistort- stability of circuit operation.
cycles of the input signal, severely
Product News. Magnavox has introing the amplified output signal. If too duced a fully transistorized portable shortcurmuch bias is supplied, the collector the wave receiver which retails for about one
of
Zenith and
rent may be so high that most the
col- hundred dollars less than the
supply voltage is dropped across
last month.
mentioned
receivers
Philco
"clipRadio
lector load. This, in turn, can cause
On the components front, Lafayette
ping" of the amplified signal on alternate (165 -08 Liberty Ave., Jamaica 33, N. Y.)
which
half- cycles.
has introduced two components
A basic transistor amplifier stage is shown should be of interest to every transistor
in Fig. 2. In this case, base bias current experimenter. One item is a new subminiainput
only 1n6
is supplied through resistor Rl. The d.c.
ture PM loudspeaker measuringloudspeaker
through
stage
the
to
applied
is
signal
This
deep.
by
`ií6"
diameter
in
blocking capacitor Cl, with the amplified (SK -96) is supplied complete with a matchan 8000 output signal obtained through C2. Operatby ing output transformer having
for $1.95
ing power and bias current is supplied renets
and
impedance,
primary
ohm
a
a subas
battery B1. The output load can betranseither
used
be
complete. It can
sistor, the primary winding of a
or as a miniature
loudspeaker
miniature
on
former, or an i.f. or r.f. coil, depending
dynamic microphone.
the application of the circuit.
The other Lafayette item (PA -47) is an
good
If you have trouble in obtaining
camouflaged crystal microingeniously
performance from home-built equipment,
looks and is worn like a real
which
phone,
exchrome you may find it worth your while to
wrist watch. The watch case is numerals
finish
periment with the size of base bias resistor
goldplated with modern
a
a tan
R1. In most cases, this resistor will have
and hands and is equipped with
megohm,
1
to
ohms
with
complete
value of from 100,000
comes
It
strap.
wrist
on leather
about
cable
depending on the transistor used and
colored
a thin, flexible, lightvoltage.
the value of the power supply Fig.
61,ß' long.
2 gives
in
circuit
Chibiasing
The simple
Allied Radio (100 N. Western Ave.,
experi-built
home
-cost
low
new
its
satisfactory results in
released
has
cago 80, Ill.)
mental equipment. In commercial and miliASSEMBLE YOUR OWN

LKIE- TALKIE RADIOPHONES
for

models:
General specifications applying fo all
silver
Highest quality workmanship and materials, design
plated coils, ceramic capacitors and advanced battery
performance with the longest

less than 51/2 lbs.

general class amateur

for
Model TC- 144.Meets F C C requirements
Variable frequency transceiver
license. No minimum age requirement.
tested and guaranteed eleccircuit.Tunesfrom 144 to 148 mc. Wired,

frequency triodes (3A5) $6.98
tronic chassis complete with two high
independently tuned reModel TR -144. Similar to above but with
receiving frequency to be
ceiver and transmitter circuits. Permits
$9.98
frequency
transmitting
changed without affecting
and variable freModel TRX -50. Crystal controlled transmitter
Available
54
mc.
from 50 to
quency receiver with R.F. stage. Tunable extra cost on special order.
also on neighboring frequencies at slight
and technician class amateur
general
for
requirements
C
f
C
Meets
other special services. Wired,
licenses as well as for civil defense and
complete with six high
tested and guaranteed electronic chassis
frequency triode. (3- 3A5's)
with transistorized audio
Model TRX-50-A. Similar to above but
o
ooster stage for extra loud reception

little as

$6.98

assures maximum

small as one
life. Sensitive receivers can detect signals as
control and
microvolt and feature automatic volume
high level amplitude
noise clipping. Transmitters use
watt to the R.F.
modulation, have a power input of one
to 5 miles (depending
stage and will radio ^e o signal for I
Up to 40 miles
supplied.
antennas
on obstructions) using
customers when
have been reported by some of our
beam
directional
having
communicating with stations
singularly to comantennas. Radiophones can be used
to
communimore
or
two
or
municate whh fixed stations
are for the same
cate with each other providing they
connections
frequency band. Fully portable, no external
batteries available at your
needed. Uses standard radio and flashlight
including all accessories is
unit
completed
of
local store. Total weight

as

plus accessories

NOW 4 MODELS to

CHOOSE FROM
IMPROVED CIRCUITS
GREATER POWER
TRANSISTORIZED
to complete

The following accessories ore required
and are sold sepathe walkie- talkie as illustrated
of the user.

Above case

rately to meet the individual requirements
x 5' x 3') with
Strong 16 gauge aluminum case (8' battery switch.
all holes punched, battery holders, and connectors
hardware
all
plus
cradle
telephone
loading coil (deincluding 18' or 24' antenna with
pending on frequency).
$4.98
$
Be sure to specify for which model
permanent scratch
satin etched and anodized for

resistance

.50
Adjustable shoulder strap
models TRX -50 and
Very active quartz transmitting crystal for
desired frequency and
TRX -50 -A ground to .01% of your
hermetically sealed
push to talk switch and
with
handset
Western Electric telephone
tó 98
standardZcord
$3.98
surplus
used
Handset similar to above, but
$1.00
if desired
Retractable coiled cord for above handsets
.98
handsets
Input transformer for above
.98
Output transformer for above hands
and
each item desired
Check
Factory:
from
Direct
How to Order
Orders not paid in full
add 5% of total for postage and insurance.All C.O.D. orders must
will be sent C.O.D. for the balance due.
include $2.00 deposit.
only through distributors.
Note: Our merchandise may soon:be sold
while you can still buy direct. All orders

-'

Order now and save

inmediately acknowledged.

SPRINGFIELD ENTERPRISES

Manufacturing division

Box 54 -E, Springfield Gardens 13, N.Y.
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Mx ANY Mechanical Trouble
In ANY Record Changer

Ittrans- 112!dge'r radio kit. Another item in
the growing line of Knight -Kits, the TransMidge (83 Y 767) is slightly larger than
a package of cigarettes and is assembled
In an attractive plastic case. Operating
power is supplied by a single penlight cell

FAST!

which has a life of many months. Requiring an external antenna and headphones,
this kit should be a good "first project."
Net price is $2.45 (plus postage).
One further thought before I sign off
with Spring approaching
and Summer
close behind
now is the time to start
that transistorized portable receiver you've
been planning to build... .
Lou

New Ea y -To -Use
Book Sh ws WHATI
WHER

I

...

HOW!

The only book of its kind!
Saves
time -ends
RECORpBiSN
Amazing
CHECK-CHARTS
CHARTS Oescribe symptoms
ZROU ßLEB
and causes. PHOTOGRAPHS
show
you where causes of trouble
located. Simple EXPLANATIONS are
how to fix the trouble. Uses tell
same fast, easy -to- follow methodthe
as
used in Pin -Point TV Troubles
In 10
Minutes and other books of Coyne's
Pin -Point series.
Fully indexed by make and model.
every American make,
Citvers
plus most foreign changers. Includes
HI -FI, single -speed and
this Coyne book, you can 3fix and 4- SPEED changers. With
of mechanical troubles in
the home, without removing 90%
changer from the cabinet)
Helps spot audio troubles, the
Over 320 spiral bound
pages, 760 photos. Fits into too.
tool kit for handy
reference.
on- the -job

Bargain Power
(Continued from page 85)
The half-wave antenna has a radiation
pattern possessing two lobes (favored
directions) of equal intensity, with the

greatest field strength appearing' at right
angles to the wire axis. In other words, a
dipole running north and south will radiate

TRY IT FREE FOR 7

DAYS!
Send no money, just the coupon.
$3.96, plus postage, or return bookAfter 7 days, send only
and
owe nothing. Pays
for itself on just one service call.
Act NOW!

best and with equal efficiency to the east
and to the west. As the angle of direction
from right angle decreases, the intensity
of radiation drops off until at the ends of
the antenna, north and south, there Is
minimum radiation.
Now we come to an interesting characteristic of antennas. The power that is
not radiated to the north and south is
actually added to the. power that is radiated to east and west, and we have
achieved a power gain in signal strength.
Redesign. We refine our antenna until
we finally arrive at a design that squirts
the signal in just one general direction.
We then construct it, hook on the feed line, crank up the rig, and our E -R -P has
been multiplied fully six and one-third
times.*
Is the signal actually 6.3 times better
than it was with the old half-wave dipole?
Yes! At least, it is 6.3 times more effective, and that's what we want.
If we shove 100 watts of transmitter
power into the new little antenna, we will
have just as good a signal at any given
point of reception as the fellow down the
block who is running 630 watts into his
half -wave dipole. This is only true, remember, if both antennas are oriented so
that their favored directions are toward
this point of reception and if both are the
same height above ground.
We haven't made something from nothing. We have simply taken most of the

MAIL COUPON NOW!
Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL,
500 S. Paulina St., Chicago 12, Dept. 48R -PE
III.

Rush Record -Changer book for
Name

7

days FREE TRIAL.
Age

Address
City
Zone. .State
Check here if $3.95 enclosed.
We pay postage. 7day money -back guarantee.

J

2 WAY PORTABLE RADIO SET
SENDS -RECEIVES

UP 70 10 MILES
SHOWN
With built -in antenna
hundreds of miles with outside AS
antenna! Works on 80
and 40 meter ( Nevica) orsome
o rsdio-bandraiw Aircraft
[ ($1o8mc). PORTABLE
and oversew brandSELFCONTAINED PO W ERED
ARO PORTABLE RADIO BATTERIES.
W ITN STAND
NO AC PLUG -INS NEEDED)y
everywhere you go-on trim.
vacations.
contact with home, vlr ¡end. Has
rosin. -Keep in
5 watt
yeist controlled transmitter-Sensitive Regenerative Receiver.
Live
Send-Receive
9end-Reeeive
itch. Wt.,
only 3 tbs. Sae, only TICA4,
TESTED pROVENS
information Given
on quick easy es Set license.

SEND ONLY $3.00 f6,11' k.
and nay peel man
COD Dwtage kiainclules
send tí4.95 for Dils. pl 31eliv
delivery. Complete kit includes

WESTERN RADIO

parts,
easy instructions.
(Set
b
batteries 52.95,
$1.25).
WIRED AND TESTED
POSTPAID $19.95. A
lar
$49.95 value -Order
before
goes up. GUARAVAILABLE ONLY FROM:
DEPT. BNE-4
KEARNEY, NEBR.
ANTEED-

INVENTORS
for
PATENT INFORMATION REGISTERED PATENT
ATTORNEY
Book and
ASSOCIATE EXAMINER
INVENTOR'S RECORD
Send

without obligation

GUSTAVE MILLER
48 -PE WARNER

BUILDING
WASHINGTON 4, 0. C.
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Y.S. PAT. OFF. 1922.1925

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930-1947
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*An antenna with 8-db signal gain gives

of 6.3.

Always say you saw it

in- POPULAR

a power gain

ELECTRONICS

f

,,

disignal radiation away from unwanted in
radiation
the
to
it
added
and
rections
its
the wanted direction, thus multiplying
strength and effectiveness.
of reAs a sort of bonus, in the process it so
made
we
antenna
designing the
it can
compact and easy to handle that
difavored
the
and
rotated,
be
actually
can
strength
signal
rection of maximum
choose.
be in any compass direction we
antenna
miracle
This
Beam.
Bargain
and we'll
is a rotary beam, of course, the effecguarantee that you can increase at far less
tiveness of your station with it
transcost than that of multiplying your
the
mitter power for equal results using
"brute force method."
that
Your XYL will practically insist
this
read
you
when
you put up a beam
to conarticle to her. If she is still hard antenna
vince, here's the clincher! A beam
realso does wonderful things for your
greatly
ceiver. It will reject or, at least,
but
attenuate signals from all directions
that
what
Think
the wanted direction!
will do to QRM.

YOUR
greatest

FUTURE
in
is

ENGINEERING
ELECTRONICS

AERONAUTICS
ea.

world's history
The greatest need in the brains is NOW.
engineering
for trained
of this need to
YOU can take advantageYOU
can make
achieve success quickly.
have an unlimited
big money -and
you decide NOW to GET INTO
future
THE FIELD OF ENGINEERING.
do this is
The quickest and best way to

Catch the Vanishing Ball
(Continued from page 66)
should be
the relay will release. Then RI
and
operates,
just
relay
the
adjusted until
again.
releases
rotated back until it
six inches
When a hand is brought withinshould
pull
relay
the
cylinder,
of the screen
is
hand
the
when
latched
in. If it remains
and try again.
removed, back RI off slightly Cl
and RI, reWith careful adjustment of
for disobtained
be
will
liable sensitivity
leads
the
Now
foot.
tances of about one
connected
be
should
solenoid
ball
the
from
binding
in series with the relay contact
TO®

SLOWER

-if

Institute. IN
by studying at Northrop
you can be
YEARS
SHORT
JUST TWO
elecleading
the
of
one
by
employed
at a very
tronics- aeronautics companies,
high starting salary.
of young
Northrop has trained hundreds
normal, intellimen just like yourself
who ore now making
gent, ambitious
with such coma name for themselvesDivision
of North
Autonetics
as:
panies
Division of Con American, Astronautics Inc.,
Radioplane,
voir, Servomechanisms,
hunJet Propulsion Laboratories, and
dreds more.
lies in the
So, whether your interest
of Electronics,
communications aspects
electronic
automatic guidance systems,
and safety equipcomputers; or control
wish to
you
ment systems; whether
or missiles
specialize in piloted isaircraft
the place to get
Northrop Institute
your education.

-

-
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Approved for Veterans

TO
TO

COMMON

the a.c.
posts (Lower and Common) and
above.
diagram
in
shown
line cord as
The device you've just built is a gadget
But
and its basic purpose is amusement.section
relay
the
designed
we've
notice that
and utilso that it can easily be removed be actiized elsewhere. Sales displays can
winvated by people approaching store
safety
off,
set
be
can
alarms
dows, burglar
be devised.
systems for machine shops canfind
that its
With a little ingenuity, you'll
-{ _
limitless!
are
possibilities

.

Northrop
eronaulrea! Ins elute

An Accredited Technical /nstitnte
Vitae Street
Arbor Cal
1187
.
l

wood

Mail coupon for Free Catalog

Ì NORTHROP

t

AERONAUTICAL INSTITUTE
1, CUTE

1187 W. Arbor Vitae Street,

immediatelydule of class starting
dameta,
employment tlnte,
dates. I am interested in Technology
Electronic Engineering
Aeronautical Engineering Technology
Technology
Aircraft
anic
Mechanic
Master Aircraft and Engine
Maintenance
and
let Engine Overhaul
...n....-..._. Age _.
..
.r.u4.a.m..-- a:
Name
-Address. ..ru. - ' - Zone .S State
City
for Special Veteran
Veterans, Check here
Training InformatIOn.
Please send
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Improved Three -Way Crossover

INFRARED SNIPER SCOPE

(Continued from page 51)
connected
in phase, both cones
TELESCOPE and PARTS
phragms) will push and pull the(or diaair in
See in the dark -without being
unison. See Fig. 2 (B). However,
obif an out served. War surplus Sniperscope
of
-phase
M
-2.
hookup is used, there will
Gov't cost about $1200. Used for
in the output in the region of the be a dip
dustrial plant security; research inlab
crossover
experiments; infrared photography;
frequency because one speaker will
spectroscopy, etc. Instrument
"pull"
the
compressure
wave while the other speaker
plete, ready to use. Includes
Power
Pack, infrared light source. Will
"pushes" it. See Fig. 2 (A).
operate from 6 V auto battery. Battery
Few experimenters are aware of
or transformer available.
the best
way to check for improper
phasing. All
Stock No. 85,053 -DZ
you
need is an audio generator with
$150.00
Shipping weight approx. 12 lbs.,
a
range covering the crossover frequencies.
Save still more money! Build f.o.b. Barrington, N. J.
your
Hook
own
Sniperscope!
up
your
speakers and connect the
furnish
Packs, 1P25Aimage t bes, light
generator to the input of your
units, filters, etcoFor
crossover
details- request FREE
(or amplifier). Then sweep the generator's
Catalog "DZ."
frequency dial through the crossover
SPECIAL! SPECIAL!
If a drop in volume is heard in the point.
INFRARED 1P25A IMAGE
the crossover frequency, you can betarea of
TUBE
Stock No. 70,127 -DZ
you're
misphased somewhere!
$9.95 pstpd.
Solving
the
Problem. The
COLOR TV TEBESCOPE
happily enough, is a simple one. Insolution,
Saves time, effort in alignment
two of
way
color dot pattern.
system, it's only necessary to aswitch
Stock No. 50,139 -DZ
22 power
$24,50 pstpd.
the leads of one of the improperly
WRITE FOR FREE CATALOG
speakers to fill in the "hole" in phased
"DZ "!
response.
Complete Line of Astronomical
In
a three -way system, the job may
Telescope Parts and Assembled
scopes, Satellitescopes. Also
Telehuge selection of lenses,
surplus optical instruments,
prisms.
little bit tricky, because as you bring be a
war
parts and accessories. Telescopes,
scopes, binoculars, etc.
microRequest Catalog "LIZ"!
the
woofer and mid -range into phase
OIDII .r Slots HUMA..
CHIC, Oa MOste OIDI..
you may
Sarl51acrION GO,IIIH,,,..
throw the tweeter out. However,
EDMUND SCIENTIFIC CO.,,BARRINGTON,
keep
N. J.
switching, and you'll make it.
SIND
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ANYONE WHO UNDERSTANDS
SIMPLE 7TH GRADE
ARITHMETIC CAN USE THIS STANDARD
SLIDE RULE!
Be modern -use this quick
way of figuring. For business
men, students, carpenters, easy
machinists,
salesmen,
engravers, office workers, farmers,
printers and
merchants, time keepers,
plumbers, electricians- everyone
who does figuring can save
time and labor with this slide

FREE

1

i

/

/

/

`

rule.

Illustrated Instruction book shams you
how to get correct answers instantly without
pencil and paper. (You
get BOTH slide rule and instruction
book for only 98c
Satisfaction

NELSON -HALL CO., 2100 S.Clinton,
Dept.DS- 43,dChicago

I

6

(.44t_i_,

_4_4/

When Answering

Advertisements
Please Be Sure To Mention
POPULAR ELECTRONICS
IIR

/
/

IN

PHASE

\i\l
III1\
I

Fig. 2.

In systems using a crossover

cancellation due to misphasing will occur network,
primar-

ily at the lower crossover poinf. In a twospeaker non -crossover system, bass response
is less.
Always say you saw it
POPULAR ELECTRONICS

in-

In general, it's a good idea to mount the
speakers all in the same plane -and fairly
close together. Installing the speakers too
far apart might actually throw them out
of phase.
In some instances you'll find that with
certain types of crossover networks, such
as a series quarter- section, it's advisable
to mount the tweeter three to ten inches
behind the plane of the woofer mounting,
to compensate for phase shift in the crossover itself. The audio fan, however, needn't
concern himself with crossover phase shift
when using a circuit such as that in Fig. 1.
For those who don't have an audio generator, the standard battery phase testing
technique is recommended. Touch leads of
a flashlight battery directly to the voice
coil terminals of your speaker. The speaker cone will move in or out when contact
is made. Mark the terminal connected to
the positive pole of the battery with a spot
of fingernail polish. Then check the midrange and tweeter in the same manner,
making sure that the cones move in the
same direction each time. You can check
a horn -type tweeter (in which the diaphragm isn't visible) by covering its mouth
with thin tissue paper and noting the direction of its deflection when battery connection is made.
30

Among the Novice Hams
(Continued from page 83)
is receiving him, in this manner

"...

AR
W9XXX DE W9ÉGQ K."
The "A-F," between the comments and the
call signs indicates that the call signs are
not an integral part of the remarks, and
the "K" tells W9XXX to transmit. W9XXX
will then transmit "W9EGQ DE W9XXX,"
make his remarks, and stand by for W9EGQ
exactly as above.
These two amateurs will then alternately transmit and listen to each other until
they have finished their conversation, when
they will sign off with each other, so : ".
ÁR SK W9XXX DE W9EGQ," and "SK
W9EGQ DE W9XXX."
Length of Call. The above "CQ" is
known as a 5X2X3 call -CQ five times, the
call-sign twice, and the combination repeated three times. Five CQ's to two call signs is a good ratio, as it results in the letters "CQ" being sent for almost half of the
entire call. More than five CQ's before sending your call -sign is undesirable, as the
listening operator wants to know who you
are without too long a wait.
Sending your call -sign more than twice
per round is unnecessary. If conditions are
too poor for it to be copied in two attempts,
:

Below Is a Partial List-Send for
Complete List and Order Form

FREE
024
IA7GT
113367

1C5GT

IC6

FREE
12"

TUBES

TV SET

with every

receiving

tu bee
of $100.00
or more.

FREE
16" TV SET

INDIVIDUALLY BOXED!

GUARANTEED ONE YEAR!
FACTORY BOXED
FACTORY IRREGULARS
NEW JAN SUR'LUS

or more.

FREE

EQUIPMENT TUBES

DER

MANUFACTURERS
ORDERS INVITED

Rrmembe-You

Buy Quality When
Buy Standard.
Quality Never
Shouts -11 Always Whispers.
U..ed Tubes, Electrically Perfect Factory Seconds. Brand New Factory
Seconds and New and Used Jan Surplus Tubes.
FREE POSTAGE! On All Orders
Slipped In U.S.A., Territories
You

and A.P.O.'s.

dling

on

Sand 250 for han-

orders

under

OF

$8.50

MORE!
Bonus T

TYPES IN STOCK
EXPORT ORDERS

!

TWO SET COUPLER
WITH EVERY OR-

ALWAYS 1000

1NV1'ED

with every r
With e tube order of $200.00

$5.00.

Please send approx. postage on

Canadian and foreign orders.
Excess will be refunded.

OR

sets are

shipped complete
with cabinet and

picture tube
F.O.B.

our warehouse. With
slight
adjustments and minimum labor
they
be
restored n like
new.

MCP
IH46
1L4
1L6
1LA4
1LÁ8
1LB4
1LC5
1LC6
1LE3

11.114

N3
lI
1NSGT
1R5

354
1T4
1U4
1V2
1X2
2A3
2A7
2021
3A4
3A5
3ÁL5
3AÚ6
3BZ6
3BC5
38N6
6CB6
3Q4
3ß5G7
354

3V4
4BQ7
4627

.42
.42
.66
.40
.25
.25
.42
.45
.45
.54
.55
.46
.58
.48
.46
.56
.63
.46
.49
.50
.45
.50
.46
.45
.70
.66
.49
.54
.95
.50
.50
.52
.52
.57
.57
.57
.57
.55
.56
.46
.55
.75
.75

BOMB
SANG

5A95
5J6
5T8
5U40
BATS
SUS

5V6GT
5X8
5Y3
SY4G
523
6A7
6A8
6ÁC7
BAi4
6Á05
6ÁG7
6AH6
6AK5

6AH4GT

GALS

6AM8
6AN8

6Áq5
BASS

6AS7G

6AT8
6AT8
6AU4GT
6AU5GT
6AÚ6
6AU8
6AVSGT
6AV6
6AW8
6AX4GT
6AX5GT
6BA6
6BC5
68C8
6811507

.45
.39
1.17
.50
613J6
.46
6BK5
.67
6BK7
.75
881.70T .74
.49 68ß70T .79
.78 G8ß7
.75
.38 6BY5Q
.57
.42 6627
.75
.44 6C4
.36
.56 6C 86
.50
.46 6CD6G 1.17
.79
.66 61166
.47
.75 6E5
.43
.49 6F5
.36
.68 6F6
.37
.69 676
.37
.70 6J4
1.59
.53 6J5
.38
.41 6J6
.48
.79
.38
.79 6K7GT
.38
.45 6L6
.67
.47 6N1
.59
2,20 6Q7
.39
.38 854
.39
.79 BSBGT
70
.64 65A7
47
.60 6167V
.75
.42 65C7
47
.79 6507
40
.64 6SH7
.42
.38 6517
42
.49
.89 65117
.65 6SL7GT
56
.56 65N7GT .56
.46 65Q7
.46
.49 6SS7
.40
.89 6T4
.95
.52 678
.67
.79
.79
.49
.79
.59
.79
.48
.79

6E1E6
613F5

68060
68X6

6U8
6V3
6V6GT

6W407
6WBGT
6X4
6X5
7A4
7ÁS
7A6
7A7
7A8
7A87
764
765
786
787
768
7C4
7C5
7C6
7C7
7E5

7E6
7E7
7F7
]FS
707

787
7Q7
7X7
7Y4
724

12A4
12A6
12AB5
12Aß5
12AT6
12AT7
12AÚ6
124U7
12ÁV6

.54
.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

12ÁV7
1215
121.6
125A7

.66
.39
.59
.47
12507
.54
125.17
.44
125117
.47
125L7GT .59
12547GT .39
12V6GT
.44
12W6
.59
12X4
.36
l4Á7
.44
1486
.44
14Q7
.44
1978
.69
19BG6G
1.17
2SBQ6GT .84
25CÁ5
.79
25CD6
1.29
25CÚ6
.99
251.607
.46
25W40T
.42
2526
.36
27
3585
.47
35C5
.47
351.8ßT
.46
35W4
.38
35Y4
.38
3523
.40
352507
.38
39/44
.25
SOAS
.47
SOCS
.47
5005
.47
SOL6GT
.44
80
.39
84/624
.45
117L7GT 1.25
117N7GT 1.25
117P7GT 1.25
.41 11723
.36
117Z6GT .61

Receiving Tubes Sent Parcel Post
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TO BETTER HI -FI
informative booklets to help you select the high fidelity loudspeaker, enclosure kit, or deluxe speaker system
best suited to your taste and purse.
Here's a complete range of choice
offered by the world's largest custom
loudspeaker manufacturer.
3

FREE!
Yours for a
2c postcard

...

P.S.E.- Progressive Speaker Expansion
Most revolutionary development in
speaker history. P.S.E. shows you how
to start an excellent basic system now
at low cost, and build up to a superb
deluxe system at any time without discarding original components.
SPEAKER ENCLOSURE KwiKits
Best for design, construction, ease of assembly
and performance. Substantial
savings for do-It-yourself fans. Outclass
many -factory-assembled" enclosures.

SPEAKER SYSTEMS
Designed to meet every listening requirement, every decor, every budget .
perfectly integrating the most advanced
loudspeaker components with precisely
crafted decorator cabinets. You haven't
really heard high fidelity until you've
heard University Speaker Systems.

Write today, listing booklets desired.

UNIVERSITY LOUDSPEAKERS, INC.
Desk 4 -4, 80 So. Kensico Ave., White Plains, N.Y.
LISTEN

Lekiveze4s

START RIGHT WITH

Novice or Old Timer, you get the
with PR
BEST at No Extra Cost

...

QRM on Novice frequencies
rivals the notorious weekend
congestion on 75 and 20 meter
fonel You'll have lots better
luck, more completed QSOs,
using PR Crystals and an

ODD

Landing on multiples of 6 kcs. is pure murder!
That's where PRs come in.
You can pick any odd kilocycle frequency you want .. .
at no extra cost. Get PRs

from your jobber. It he
doesn't have the particular
frequency you want, he can
get it pronto. Enjoy the best
as a Novice or Old Timer
with reliable, stable, highly
The
active PR Crystals
Standard Since 1934. Every
GuarUnconditionally
PR is

...

3700 -3750 Rn.

7150 -7200 Kcs.

$ 293
'

2600 W. Broadway

II8

anteed!

I

Council Bluffs, Iowa

a successful contact is highly doubtful, anyway.
Theoretically, a long CQ will be heard by
more stations than a short one. However,
as soon as a prospective customer tunes in
your CQ, he wants you to stand by so he
can answer you. If the CQ drags along too
long, he will usually tune away, looking for
another CQ, or he will call CQ himself.
Also, when a CQ is too long, interference
frequently builds up around it so badly that
no operator can tell when the transmission
is finished.
The 5X2X3 CQ is a good compromise
length. It is long enough to give a listener
a reasonable time to locate it, yet not so
long that he will get tired waiting for it
to end. Another popular length of CQ is the
3X3X3 one, which takes about the same
time to send.
Answering CQ's. In answering a CQ,
the length of your call should depend upon
how far your frequency is from the frequency of the CQ'ing station and how much
activity there is on the band at the time.
After calling a CQ, most operators listen
first on their calling frequency and then on
either side of it for replies. Thus, if you reply on or near that frequency, you will be
heard quickly if you are going to be heard
at all. But if you call on a different frequency, it will take a slightly longer call,
to give the operator time to tune to your
frequency.
When a band is crowded, answering a CQ
more than 20 kc. away from the CQ'er's frequency is usually a waste of time. If he is
getting out, he will probably receive a reply
very near his own frequency. If not, most

operators do not think the results justify
the time and effort necessary to comb
through a mess of signals off their frequency looking for stations that probably
are not there anyway.
When the band is lightly occupied, however, it is usually possible to raise stations
quite a distance from the calling frequency.
Even then, a long call is not required, as it
does not take much time to cover 50 or 100
kc. in a lightly occupied band. A single
5X2 call is usually sufficient. If it is not,
you can always make a series of short calls,
pausing between them to see if you are successful.

Individual Stations. Whether it is more
productive to call CQ or to call an individual
station depends on many variables.
If all hams called CQ when they wanted
to make a contact, there would be no one
to answer them. On the other hand, if they
all waited for CQ's, there would be no one
to call.
If you have a stronger- than -average signal, a good receiver to dig out the replying
stations from the interference, and an easy Always say you slaw ft In-POPULAR ELECTRONICS

to -read "fist," you will normally get excellent results from calling CQ's, especially if
you have several transmitting frequencies
in the bands you work and try to use the
one with the least interference on it.
With a strong signal, your results from
calling individual stations will also be good.
Being able to select the stations you wish
is particularly helpful when you are looking
for DX or new states to work. Foreign stations, especially, are much easier to contact
by individual calls than by calling CQ.
In any event, your percentage of replies
to DX calls is going to be less than to
"local" calls because of heavy competition.
An important thing to watch out for with
foreign DX stations is whether or not
they are answering calls on their own fre-

WHOLESALE RADIO'S

BEST BUYS
High Fidelity

"Ham" Equipment
CRYSTAL MIKES

0
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Hobby Parts

EICO Redi- Tester

1295

Terrific value)

295

WIRED 15.95

For tape recorders, paging
systems, general purposes.
Response
cps.
80 -7000

Moisture -sealed crystal. High
output; -50 db Hi -Z. Size:
Wt. 4 os.
3 "x21/4 "x1s ",

For home, ar. TV appllane. »palm. Model 540.
WE HAVE COMPLETE LINE OF
FICO TEST INSTRUMENT AND
HI -FI KITS!

11/2" PM Speaker

Weller SOLDERING

/

quencies.

If your signal is a bit weak, because you
have a very low power transmitter or a poor
antenna system, you will get many more replies from calling individual stations than
you will from CQ's. Many amateurs who
hesitate to answer weak CQ's, because of
the possibility of losing them in interference, will reply to any station they hear
calling them directly, no matter how weak
the signal may be.
A Good "Fist." The value of a good
"fist" can never be overestimated in making
successful contacts. This is especially true
when calling CQ, for if an operator cannot
copy your call letters, he cannot answer
you. Or, if it is difficult to copy them, he
will probably decide that it wouldn't be
much fun to try to work you, since you
cannot even send your own call letters well.
If you send too fast, many listeners will
be unable to copy you, no matter how good
your sending is. Also, if you send faster
than you can receive, the replies will usually
be too fast for you to copy, because good
operators adjust their speed to that of the
other fellow's CQ.
News and Views
It took six weeks for Ron, KN7BYZ, to receive his Novice license. But in his first week
on the air he made 26 contacts in five states.
He excites a 33' vertical "ground plane" antenna with a Heathkit DX -20 transmitter
running 50 watts and receives with a Hallicrafters SX-99 connected to a 136' receiving
antenna
Bill, W7ZDP, must be a DX
chaser. His Heathkit DX -35 transmitter and
National NC -98 receiver have accounted for
25 countries in all continents, but his WAS
total is only five states! Africa was the hardest continent for him to work -he did it
with a 75 -meter dipole antenna
Al
K2UNR, has worked 46 states, 45 confirmed,
and six countries-including Hawaii, England, Italy, and Germany-in 14 months on
the air. He transmits with a WRL Globe
Scout feeding an 80 -meter "Windom" or a
20 -meter folded dipole, and receives with a

Electronic Kits

Experimenter's

,4,..

GUN KIT
Complete

Only 1/18" deep. Alnico V
magnet. 10 ohm voice cou.
Top output and range for
size. Mtg. Ctrs. 1 19/32"
apart. Weight: 11/4 pre
ALSO COMPLETE ST

OF
MINIATURE COMPONÉ TS
Transformers
Control.
Diodes

Sockets
Condensers

Transistor.
Resistors

Coils

Philmore Portable

583
For repair shop, hobby room
or industrial plant. Over 100
watts of concentrated heat.
Twin lights beam on job. You
get gun, solder, brush and aid.
E -Z

TRANSISTOR
RADIO KIT

TALK 2- Station

INTERCOM SYSTEM

1195

with loudspeaker

1294
TR-22
Excellent reception over en.
tire broadcast band. Two
transistors and Germanium
Diode. Built -in loop antenna. 4" PM Speaker. Plastic
cabinet. All ecessary parts
and instructions included.
Less battery.
Burgess PS 9 V Battery.770

OIL FILLED CONDENSERS
Med. VDC.

Mtg. Price

Size

out/

l'.

4

UU

3..114.

lU

1100

4Y0.34z

1

tae

i'

.29

50e

coo

.79

len bkt. 2.39

Easy to operMaster station has vol.
control and on -off sw. Remote
can answer without being
touched. Metal cabinets. 50 ft.
of cable and instructions.

Install yourself.

ate.

5 watt AMPLIFIER KIT
Low cost! HiFi Performance!

1295

ARKAY FL-5
Will accommodate tuner or
phono. Freq. response 20- 18.u00
cps. Three tubes plus rectitl,r.
Complete with all parts tubes.
hardware. instructions for easy
assembling,
ARKAY 12 watt HI -FI AMPLIFIER AND PRE -AMP KIT, Model

28.95

FL -1O

EVERYTHING IN HI -FI
RECORDING TAPE
Full range
FR7 1200 ft.

1.19

Garrard

R C 88 record changer
G.E. 4 G -050 triple

Jiffy Tape Splicer... 1.50
lap.

play cartridge
Fisher "500" Tuner

DIAMOND NEEDLES

speaker
Harman - Kardon T
A 12 Solo

!,!°1),",

Olo

2.45

omCaer tS dgme

dl

9.95

54.50
9.95

Amplifier
249.50
University 312.12".
3 - way diaffaxial
and

II

tuner amplifier

70.00

139.50

WHOLESALE RADIO PARTS Co., Inc.
BALTIMORE, MD.
311

W. Baltimore St.
Phone MU 5.2134

YORK, PA.
I 1650 Whiteford Rd.
Phone 7881
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SWL's! HAMS!

Come to
"HAM HEADQUARTERS, USA"

6011'

to see and hear
models of the

all
,_

HAMMARLUND
RECEIVERS
.

.

because at

.

HARRISON'S
you can getfriendly, helpful Service
the most satisfactory equipment

the easiest payment terms
careful shipment of mail
orders to any part of the World
V highest trade-in allowances
SEND POSTCARD for literature on any Ham Equipment, a "How -to -get- here" guide and a picture of
hundreds of bargains in "Like -New" receivers and
transmitters In the famous
V

V prompt,

HARRISON TRADE -IN CENTER
an
Interesting Booklet-"Listening in on the World
Visit either of our great stores and get

with the HQ1OO" FREE!

H A R R

S O

I

N

1925"
. SINCE
HAM HEADQUARTERS, USA
225 GREENWICH STREET
BARCLAY 7 -7777
NEW YORK 7, N. Y.
144 -24 Hillside Ave., Jamaica
Long Island

-

with MOSLEY AMATEUR EQUIPMENT
4 NEW! Mosley "Trap-Mobile"
Here is the ultimate in mobile operation! 3-Bands -10, 15 or 20 and...
you change bands at the transmitter
and receiver. No gadgets or relays!
Radiating qualities are equal to 8'
whip on each band. New anti -sway
design and slim profile styling cuts
wind resistance. Stainless steel
construction and weather -proof traps
provide lifetime beauty and service.
Low SWR over full bandwidth.
model MA -3 $19.95

Mosley Trap- Vertical Antenna

,

Automatic bandswitching on 10 thtu
40 meters. Sturdily built with 61ST6
Aluminum element sections. Two
weather sealed aluminum enclosed
traps. Takes kw and maintains an
electrical quarter wave length over
full width of each band. Only 20 ft.
high. Comes complete with hardware, guyline and instructions. Re1

quires no tuning!

model V-4-6 $27.95

M
8621 ST.
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RME -69, plus a preselector. Al has a 25 -wpm
code certificate and would like to arrange
schedules with North Dakota and Wyoming
to complete his WAS.
Paul, KN8DJF, lost his Novice license recently but hopes to get his General soon. As
a Novice, he worked 32 states, Canada, and
Mexico on 40 meters. Most of his contacts
were made using a Knight "Ocean Hopper"
receiver. Now he has a Heathkit AR -3 and
a DX -20 transmitter
Marge, who forgot to include her address, reports that
KN9HOB made '71 contacts in 14 states in his
first month on the air and wonders if he
should get any credit for it. Well, the record
speaks for itself, and KN9HOB must have
had a lot of fun making so many contacts
Bud, KN4SSM, works 15 meters almost
every afternoon and has worked 11 states. He
runs '75 watts to his WRL Globe Chief transmitter and receives with a National HRO -60.
He has that "beam gleam" in his eye, as he
wonders how a Cubical Quad would work
with the Globe Chief.
Richard, WN6NQM, decided while reading
the News and Views section of this 'column
before getting his license that 15 meters was
the band for him. In three and a half months
on the air, all on 15 meters, of course, he has
made 90 contacts in 30 states, Hawaii, and
two Canadian provinces. Dick is a junior in
high school and does most of his operating
Saturdays. The equipment at WN6NQM includes a Heathkit DX -100, running 75 watts
and feeding a 15 -meter folded -dipole antenna. He receives on an AR -3, and there is a
15 -wpm code -proficiency certificate on his
shack wall. Flash! Dick just put up a Cubical
Quad antenna and added two new states to
his total with the first two contacts on it.
And, as soon as he gets a 40 -meter antenna,
he will be on 40 meters, too.
From Anchorage, Alaska, Jim, WL7CIW,
has worked 32 states, Russia, Holland, and a
large number of Japanese amateurs in three
months on 15 meters. He uses a Globe Chief
transmitter feeding a 15 -meter dipole. Jim is
looking for schedules in the fourth and fifth
call areas. About all he has been able to
Doug,
work there so far is Texas
KN4QDZ, has two peeves. They are hams
who won't "rag-chew" and those who have
never tried to learn anything about good operating procedures and apparently do not
intend to do so. He has worked 15 states in
a couple of months on 40 meters and is about
ready to try 15 meters with his DX -20 and
old RME -69 receiver.
Stissing Lake Camps is looking for an
amateur with a General Class license and at
least 20 years old who will come up for the
summer. This is a co -ed camp, with radio
as one of the activities. Previous camp ex-

perience is desirable but not essential. If
you are interested, write to: Norman B.
Weingrow, Director, '70 Stratton Road, Scarsdale, N. Y.
Pat, KN4RWO, who is not a YL (young
lady: gir) , runs 'lb watts to his Globe Chief
transmitter to excite a 67' antenna on 40 and
15 meters, and receives through an SX -99.
In a few weeks, he has worked both coasts
Bob, KN3BYV, averages about two

Always say you saw it
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hours a day on the air and has worked 29
states with 25 confirmed, mostly on 15 meters.
When he gets "brave enough or crazy enough
to fight" the QRM (interference) , he operates on 40 meters, too. Bob's transmitter is a
Johnson Adventurer and his receiver is a
Hallicrafters SX -100
Pete, KNOMGA,
has been beating a hole in the 40 -meter band
with his "Sandwich Box" transmitter running 10 to 12 watts input. In 31/2 weeks of
operation, Pete has made 63 contacts in 13
states. He drags in the stations he works
with a Hallicrafters S -85, and the signals
get in and out of KNOMGA through a 40meter dipole, 30' high.
Frank, KNOJPJ, is now a member of MARS
(Military Affiliate Radio System) with the
call letters of AAQJPJ and WR1OAA, and is
active in traffic work. He has a selection of
six antennas to feed his Johnson Adventurer
into, and he receives on an S -85. His DX
record is Hawaii, Alaska, Puerto Rico, Canada, and Newfoundland
Rusty, K491 F,
received his General ticket after five months
as a Novice and offers to help prospective
Novices get their licenses. He will sked anyone needing a North Carolina contact and
card. Rusty is now on 40 meters but will be
on all bands when his new Adventurer transmitter comes
Nick, KN9KLR, jumps
around between 15, 40, and 80 meters. In a
month of jumping, he has worked 30 states,
22 confirmed. His transmitter is a WRL
Globe Scout -66, feeding a 40 -meter doublet
30' high. He receives on an S -85 with a

Heathkit Q- Multiplier added for additional
selectivity. Nick also offers to help prospective amateurs get their licenses.
Stephan Cohen, K2CYZ, 1900 Quentin Road,
Brooklyn 29, N. Y., offers to help prospective amateurs with theory, and John A. Bari"let, W3BUD, 32 Salamaua Court, Lexington
Park, Md., reports that St. Marys County,
Md., RACES program needs more hams.
John, who can be reached by telephone at
C.D. headquarters, Leonard Town, offers help
and advice to prospective amateurs too.
Contributors to News and Views: Ron
Childs, KN7BYZ, RR. #2, Davenport, Wash.;
Bill James, W7ZDP, Rt. 6, Box 335, Vancouver,
Wash.; Alan D. Robinson, K2UNR, 1234 Long
Pond Rd., Rochester 15, N. Y.; Paul F. Piotrowski, KN8DJF, Box 387, Amsterdam, Ohio;
James T. "Bud" Johnson, KN4SSM, 815 Coleman St., Raleigh, N. C.; Richard Degerman,
WN6NQM, Route 1, Box 26 -B, Hughson, Calif.;
Jim Sutton, WL7CIW, (15),1705 Lake Otis Rd.,
Anchorage, Alaska; Douglas Jordan, KN4QDZ,
(13), 4052 Allison Ave., Memphis 17, Tenn.;
Pat Burke, KN4RWO, (11), 1000 McMahon
Ave., Nashville 6, Tenn.; Bob Mantel!,
KN3BYY, Box 47, Gambrills, Md.; Pete Black,
KNOMGA, 5730 Riggs, Mission, Kans.; Frank
Gilmore, KNOJPJ, Route 2, Box 286A, Springfield, Mo.; Rusty Hoishouser, K4QIF, Route 1,
Box 212, Salisbury, N. C.; Nick Lash, KN9KLR.
(14), 4360 Massachusetts St., Gary, Ind.
Write in and tell us about your station.

Until next month,

73,

Herb, W9EGQ

8Ut/I9
YOUR OI1/41AdiMIEUR TRANSW/ITER!
FROM
ONE OF THESE 3 FEA'T(JRE- PACKED K /TS!
'

NOW THAT YOU'VE GOT
YOUR NOV/CE TICKET

THAIS A GOOD CHOICE! /TS TV/
SUPPRESSED --WORKS ALL BANDS

WH/CH TRANSM/TTERARE
YOU GOING 70 BUY?

BO THRU IO --AND LOADS MOST
ANY ANTENNA, 700!

/ WANT THE 50 WATT

/WI SOLD

ON V/KING

V/K /NG "ADVENTURER`
KIT-THE SAME TYPE

GEAR -BUT WHAT

TRANSMITTER
ARE YOU
GOING TO

TRANSMITTER USED

70 EARN THE
FIRST NOV/CE

/ WANT EITHER THE 'RANGER'
OR VALIANT" BOTH ARE BANDSWITCHING /60 THRU 10-AND

BUY:

WALT

BUILT-IN VFO OR
CRYSTAL CONTROL! BOTH ARE
EFFECTIVELY TV/ SUPPRESSED
AND HAVE HIGH EFFICIENCY
PI- NETWORK
WHAT'S THE
OUTPUTS!
OPERATE BY

DIFFERENCE?

rHE'RANGER' RATES AT 75
WATTS CW INPUT... 6 5 PHONE..
THE VAL /ANr' IS RATED AT
275 WATTS CW AND S58" 200
PHONE. BOTH FEATURE TIMED
SEQUENCE KEYING. AND THE

VALIANT' HAS SPEECH

CLIPPING, MODULATION
L /M /T/NG, AND

PUSH-70- TALK."

HERE'S ANOTHER
FEATURE, BOYS.

"RANGER"
Kit
$214.50 Net
Wired $293.00 Net

BOTH THE 'RANGER `
AND THE 'VAL /ANT`
MAY BE USED TO
DR/VE ANY OF THE

POPULAR KILOWATT
TUBES
CHANGES
REQUIRED 70 SW/TCH
FROM TRANSMITTER
TO EXC /TER
OPERAT/ON.

"ADVENTURER"

INPUT
WITH AUXILIARY
SSB EXCITER.
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Kit

Wired
GET THE
FULL STORY
ON THESE
3 GREAT

TRANS MITTERS-

ìé

"VALIANT"

Kit...$54.95 Net

$349.50 Net
$439.50 Net
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JOHNSON COMPANY

I

E. F.

I

3006 Second Ave.,

S.

W., Waseca, Minnesota

Please send me a copy of your most recent
amateur catalog. Please print plainly.
I

Name

I

Address
City

State

J
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Short -Wave Report
(Continued from page 90)
if it is considered of value to the station.
Be sure to include return postage. In letters going to other countries, an International Reply Coupon -which costs only a
few cents and is available at your Post
Office- should be enclosed. There are some
stations that do not require return postage
but many of the smaller stations are operated on a limited budget.
The most agonizing part of the shortwave hobby is waiting to receive that verification. How fast your reply comes often
depends on how much a station values your
report. Subsequent reports are always appreciated for they tell the station owners
whether their signals are still reaching into
your area.
Current Station Reports
The following is a compilation of the latest
reports received. All times shown are Eastern
Standard and the 24 -hour system is used.
Although all schedules are as correct as possible at time of writing, we cannot guarantee
100% accuracy as stations often change
their schedules with little or no advance

A Theatre

Organ

for YOUR
HOME!
The Artisan "King of Kits" easy step -by-step as
sembly system lets you build an electronic instrument with real Theatre Organ tone yet costs half
as much as some ready made electronic organs.

New 12" LP Album

Only $2.98
Hear the thrilling tonal resources
of the Artisan as played by prominent artists of the Theatre Organ.
Complete with explanatory notes.

Portfolio of Organ Facts Jam -packed with vital information you should have before buying any organ . . .
only $1.00.
both for only $3.49)
(LP Album and Portfolio

-
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notice being given.

ORGAN ARTS, INC.

!

4878 EAGLE ROCK BLVD.
LOS ANGELES 41, CALIF.

"TI -NEE"

LIFETIME RADIO

B TUBE ESS S

"TI- NCR" RADIO IS GUARANTEED TO
tt o SS FOR YOUR LIFETIME! USES NO
IRES. BATTERIES OR ELECTRICAL,
PLUG-INS. Never runs down) SMALLER
'l'HAN A PACK OF nCIGARETTES! RECEIVES LOCAL RADIO STATIONS
MOST .ANYTIME, ANYWHERE WITH OUT EXTRA ANTENNA. Uses
ryetal diode -Hi -Q
black enld
proche
Ballt-In Speakerphone.

nd,tpr

Benutilol

-

is on 5978 kc. (104)

Tuner.
cabinet.

po;, °'4óúí
SEND ONLY $2.00
td 35.99 fer
COP n or y
idd, ivero SE N'r(O51PLE'I'E, READY 1,,
'III BEY E l :I!' M'aura Ions ,netanee Aeri,,! fin
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I
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MIDWAY COMPANY. Dept. OPE -4, Kearney, Nebraska

$10.00
SAVE"Speedshaver
Men's

NORELCO

Electric Shaver. Latest model,

brand new and fully guaranteed.
Complete with case, cord and cleaning brush. Regularly retails at $24.95
Our price $14.95 postage pd. All orders
filled within 24 hrs. Your money back if you
are not fully satisfied. Send check or M.O. to:

JOHN BROOKS, Dept. 983, Box 212, St. Louis
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V.T.I. training leads to success as technicians, field engineers.
opeclalists In communications, guided missiles, computers, radar,
automation. Basic &t advanced ourses in theory & laboratory.
Assoc. degree in 29 mos. H.S. obtainable. ECPD accredited. G.I.
Feb.
Start
major
approved.
Dorms. campus. H. S. graduates ro equivalent. (atal og
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Afghanistan -A verification from Kabul
lists the Eng. session as being at 1040 on
18,640 kc. They state that their reception in
Texas and other southern states is satisfactory but that they receive only occasional
reports. (DT)
Andorra -Radio Andorra can be heard
daily in Spanish from 1530 fade -in to 1730.
ID is a gong followed by the anmt: "Aqui
Radio Andorra -Roc de les Anelletes Andorra
la Vieja-Principado de Andorra." This one

INSTITUTE

VALPARAISO, INDIANA

Mo.

Angola- CR6RF, R. Clube de Benguela,
Benguela, 9502 kc reports that they have
been undergoing a reorganization and have
been unable to answer reports during the last
few months. QSL cards are on order in Lisbon
and will be sent out upon arrival. (7)
Australia -VLX6, Perth, (Home Service regional station), has moved from 6130 kc. to
6140 kc. and operates as follows: 0520 -1030
weekdays (Sundays from 0430) and 0515 -1100
on Saturdays. (61)
British Guiana -ZFY, Georgetown, is widely
reported on 5981 kc. with commercial programs in English. News at 0545. (DF, RM,
298, 348)

Canary Islands -Radio Atlantico, REM34,
Las Palmas, sends a nice QSL card showing
a relief map of the Canary Island chain. The
schedule is: 0800 -1030 and 1400 -1900 on 7000
kc., 30 watts; and 0800 -1030 and 1700 -1900 on
9490 kc., 300 watts. (MEC)
China -Peking is being noted at 2000 -2100
on 17,745 and 15,060 kc. to South America in
Spanish and Portuguese. This is especially
strong on the West Coast. (400)
Costa Rica -TIFC, San Jose, 9645 ke.

(good) , and 6037 kc. (rarely heard) , carries
an Env. program at 2300 -0000. They are askAlways say you sew it in- POPULAR ELECTRONICS
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60 NEW PROJECTS FOR
"DO- IT- YOURSELFERS"
in the NEW EDITION of the
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60 Devices
Nearly 200 pages
a Practical "File"
of Electronics Ideas and Information
Presence control. Hi -fi crossover.
Filter. Electrostatic speaker system. Mixer equalizer. Spare amplifier. $5 coax. 3 -way speaker
system. Junior hi -fi. Crossover with brilliance.
FOR YOUR HI -FI.

RECEIVERS. Shirt pocket transistor superhet. Vokar
receiver. Superegen unit. Miniature VHF ear.
Junkbox BC receiver. Etched circuit two -tuber.

Invisible light door opener. Electronic brain to control house lights. DC supply for
AC /DC motors. Power transistor for pocket radios. Light -operated relay. Transistorized intercom. Radio intercom. Electronic Christmas bells.
FOR YOUR HOME.

Audio photometer. Transistor slave flash unit. "Varistrobe." Light distributor. Darkroom timer. Enlarger exposure meter.
FOR YOUR DARKROOM.

FOR YOUR HAM SHACK.

Simple shortwave receiver.
VHF explorer's receiver. 70 -watt transmitter. Double your Heathkit AT-1 output. Code practice set.
Antenna tuner. Transistor 10 -meter receiver.
FOR YOUR WORKSHOP.

Economy tube tester. Heat controlled solder stand. Economy signal generator. Simple oscilloscope calibrator. $14 signal
tracer. Transistor checker. Capaci meter. Low cost multitester. Transistorized signal tracer.
FOR THE KIDS. IQ tester. Electronic worm digger.
Model spaceship. Game computer. Transistorized
phonograph amplifier.
Solar battery experiments. Electronic anenibmeter. Picture tube rejuvenator. Detectorscope. Simplified etched circuits. Geiger gun.
Frost sentinel. Vibrato for an electric guitar.
SPECIAL PROJECTS.

COMING SOON-Only $1

Reserve Your Copy Today at Your
Newsstand or Radio Parts Store

ZIFF -DAVIS PUBLISHING COMPANY, 64 East Lake Street, Chicago 1,
Illinois
April,

1958
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ing for reports, especially for the m.w. outlet
on 990 kc. Reports should go to Box 2710, San
Jose. (CK)
Ecuador -An easy station to log is HCJB,
Quito. They carry "Ecuadorian Echoes," a
religious program in Eng., at 2100 -0000 on
15,115, 11,915, and 9745 kc., and also on 6050
kc. at 2300 -0000. Address for reports is:
Casilla 691, Quito. (BK, BS, 336, 348)
Egypt -Cairo is being noted on 6970 kc.
from 1703 and on 7318 kc. from 1623 with
Arabic chanting. The latter outlet has QRM
from London on 7320 kc. (166)
Another Cairo outlet on 11,990 kc. is noted
at 1525 in German and at 1600 -1615 in English with news at opening. (AN)
The 17,915 -kc. outlet for Cairo also carries
Eng. at 1500 -1520 with news to 1510 and
various short items to closing. (CK)
El Salvador-A rarely reported station is
YSS, Alma Cuscatleca, San Salvador. On
6010 kc., it is tuned at 0105 -0135 with classical
music and Spanish. Listeners must dig deep
in the QRM to find this one! (BP)
Formosa -The Voice of Free China is scheduled as follows: to N.A. and Hawaii at 20302100 (news at 2030) on 17,810 and 15,345 kc.;
to Japan and Korea at 0530 -0640 Eng. news
at 0600 -0620) on 11,815 and 15,345 kc.; to
Southeast Asia at 0700 -0800 with "The Little
Dragon" show in Eng. on 11,815, 15,345, and
15,225 kc. and at 0800 -0900 in Mandarin on

YOUR COPIES OF
POPULAR

ELECTRONICS

ARE VALUABLE!

KEEP THEM NEAT

... CLEAN ..

READY FOR INSTANT REFERENCE!
Now you can keep a year's copies of POPU-

LAR ELECTRONICS in a rich -looking leatherette file that makes it easy to locate any
issue for ready reference.
Specially designed for POPULAR ELECTRONICS. this handy file -with its distinctive,
washable Kivar cover and 16 -carat gold leaf
lettering -not only looks good but keeps every
issue neat, clean and orderly.
So don't risk tearing and soiling your copies of
POPULAR ELECTRONICS- always a ready
source of valuable information. Order several
of these I'OPULAR ELECTRONICS volume
files today. They are $2.50 each, postpaid
3 for $7.00, or 6 for $13.00. Satisfaction guaranteed, or your money back. Order direct
from :

(

11,815, 15,345, 15,225, and 11,840 kc. The 09001100 segment in Chinese dialects is carried
only on 11,840 kc. An Arabic xmsn to the
Middle East is carried on 15,225 and 11,815
kc., Monday through Saturday, at 1420 -1440.

-

The address for reports is: Voice of Free
China, New Park, Taipei, Taiwan, Formosa.
(SZ, 126, 158)

France -Radio Paris is easy to log during
1230 -1250 French xmsn to Canada on
17,850 and 21,740 kc. They have one Eng. period, 0900 -1000, on 7240 kc. (SW, 313)
French West Africa -R. Dakar now has a

JESSE JONES BOX CORP., DEPT. PE
Box 5120, Philadelphia 41, Pa. (Established 1843)

ONE MILLION
IN CONFEDERATE

the

DOLLARS CASH
Yours Only $2981

%end
deep south millionaire! Have money to burn! Well
authentic
you exactly one million bucks in honest -to- goodness
money. Plus Bonus Bills- 1
reproductions of genuine Confederate eeeryee
ing with this money
and all you pay is $2.98! You can do
friends. Win
but spend it. Amaze and amuse your cotton -pandkincigarettes
w,m
bar bets ti1 the barrel! Light your cigars
a million dollars worth of laughs
910.00 bills! Live it up!

Be a

It'

-all

for only $2.98.
and fun
etc.
You get one million bucks in 310.9, 920% SSO's. $100'9
laughing and happy 1
denominations -enough to keep your friend million
dollars to a
S4
for
onths -This offer is limited. Only
1
order
your
rush
customer. Our supply of this loot is limited -so
million dollars only
One Million dollars only $2.98. Four for
le Send
kitedeyefopr
If not
fund
a m°l0ád
t the
the
to -BEST VALUES CO., Dept. M302, 403 Market St., Newark. N. J.
111

f

Degree.

Miel,.

Itadm. Tv..
is.
Moth.,

t.. Dee.. March. f- usable.
d laß E. Washington Boulevard
Foil Wayne 2. Indiana
Keeping puce with progress

ARF

EASIEST!

:

INDIANA TECHNICAL COLLEGE
X44

QUAI -KITS

rep

ENGINEERING

27 MONTHS

Far East, N.Z., and Australia on 21,650 and
11,795 kc.; 0930 -1230 to Near East on 21,490
and 17,815 kc.; and 1300 -1600 to Africa on
17,815 and 15,275 kc. (JA, AR, RS, 61, 330)
Greenland_Grpnlands Radio will have no

Aero., Chem., Civil,
& Electron le Eng.
'Id month R.S.
Physics.
for
bides.: dorms.
campus.
20
loua
Earn
rate.
low
gym.
:itorium.
d. 0.1. nnl'rnvrd. Enter dune.

B. S.

DEGREE IN

new Eng. news broadcast on Tuesday, Thursday, and Saturday at 1730 -1740 on 11,895, 7171,
and 5960 kc. Reports go to: Radiodiffusion
Federale De L'Aof, 58 Avenue de la Republique,
Dakar, Senegal, F.W.A. An International Reply Coupon is required. (104)
Germany-R. Deutsche Welle, Cologne, is
operating on the following new schedule: 17002000 to South America and 2030 -2330 to N.A.
on 15,375 and 11,795 kc.; 0200 -0500 to the

Amplifier
Kit 328.50

-

Ni -Fi AM -FM
Tuner Kit 328.95

illustrated
pacsp WITE
the finest features
And
Ál1
FOR 1111
by-step e 28 -page maual snahe assembly
for new Federal Tax.
CATALOG!
QUALITY ELECTRONICS New York 13, N. Y.
P-4
Dept.
Street
310 Church

Always say you saw it

in- rUrULAK tLttrlicvlfw7

xmsns in the s.w. bands during 1958, according to a letter from the station. The only
outlets are from Godthab (570 kc.), Godhavn
(650 kc.), and Frederikshab (630 kc.). The
s.w. outlet formerly was on 9526 kc. (7)
Guatemala -TGNA, Guatemala City, has
an Eng. religious program at 2200 -2345 on
5952.5 and 9668 kc. Other outlets are on
11,850 and 720 kc. The stations on 15,100 and
17,870 kc. are inactive. Spanish broadcasts
from TGNA were noted at 0730 -2200 (replacing 0730 -0900 and 1730 -2200) . (WD, JF, JM,
196, 223, 348)

Honduras -R. Moraran, HRNQ, Tegucigalpa, moved from 6200 kc. to 6086 kc. and is
being well heard at 1900 -2300. (AN, 100)
India -All India Radio, Delhi, has Eng.
newscasts on 15,105 kc. at 1045, on 11,710 and
9595 kc. at 1445 (to United Kingdom) and on
17,850 and 15,105 kc. at 2130 -2145. (348, 400)
Iraq -Baghdad has a new high -power xmtr
on 6190 kc. that is being noted well in Arabic
at 2255 s /on, in parallel to the new 7180 -kc.
,

channel. (100)
Italy -Radio Roma operates to N.A. at
1930 -1950 with Eng. news and music and from
1950 with French to Canada on 15,400 and
11,905 kc. Reports go to Radio Roma, P. O.
Box 320, Rome, Italy. (CK, 286)
Kashmir -R. Kashmir, Srinigar, has moved
from 4860 kc. to 3277 kc. and operates in
Kashmiri, Urdu, and Eng. at 0930 -1230. Eng.
news at 1030. Stateside listeners won't stand
much of a chance of hearing this but reports
from Europe indicate fairly good reception.
Before the change of frequency, the station
was noted on the West Coast at about 0830
with All -India Radio relays at times. (31,

SJ Tv

ÏfflhIl8L[
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With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experience or knawledge, this guaranteed new method
of servicing
sets enables you to DIAGNOSE TV
a3
rapidly as an expert. NO THEORY -NO MATH -you troubles
locate
all faults in record- breaking time regardless of make can
model.
"TV TROUBLE SHOOTING METHOD" is the mostorvaluable
aid to TV servicing ever written. Be a TV Trouble Diagnostician. Increase your present earnings. Open your own Profitable
Business or get a high -paying skilled 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
know
EXACTLY Wlll'1RE the trouble is: plus step -by -step you
instructions, including 69 ItA l'ID l'1lECK4, help to find faulty part.
13 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
l'IX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAGE, PERFORMED WITHOUT
INSTRUMENTS.
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.
TT. G. Cisin, the author, is the inventor cf the AC
/DC midget
radio. Ile licenses Ill'A, AT&T. etc. He has also trained thousands of technicians now owning their own prosperous TV service
organizations or holding highly paid TV positions. His years of
experience are embodied in this remarkable sew book.
Guaranteed Money Back in 5 Days if Not Satisfied!
ABSOLUTELY FREE with each order: Your choice
of Cisin'.s newest books: BASIC
Vol.
1
r TV-RADIO TUBE
GUIDE. These sell for 500 ea.
2 books postpaid at cost of only

-

ELECTRICITY
SUBSTITUTION

ACT NOW -get

oriel

S1Post.

oss
Paid

RUSH COUPON NOW!
G. CISIN. Consulting Engineer -Dept. P -32
Amagansett, N. Y.
Enclosed fiord SI. Rush Trouble Shooting Method and free
book
marked above (If not marked Basic Elec. will be sent).
H.

Name
Address

City

Zone

State

61, MEC)

Liberia -ELWA, Monrovia, is being tuned
in western states as follows: 1100 -1430 on
11,980 kc. with Eng. news at 1300; 0000 -0130
on 11,980 kc. with Eng. to 0100 and French
to s /off; 0145 -0230 on 4770 kc. with Eng. news
at 0200 and fade -out by 0230. (400)
Libya -Radio Tripoli is heard weakly from
1428 but with a better signal at 0015 s /on to
0100 s /off. This xmsn is also in Arabic.
(AN, 166)
Luxembourg -R. Luxembourg, Villa Louigna,

ORDER by MAIL and SAVE!

TV PICTURE TUBES
10BP4
12LP4

14B'CP4
I6DP4
16EP4
16GP4

16KP4
16LP4
16RP4

7.95
8.95
9.95
14.95
15.90
15.90
10.95
10.95
10.95

$

-t;

16WP4

16TP4

I7AVP4
17BP4
17CP4
17GP4
17HP4
17LP4
17QP4

$15.20 17TP4
10.95 19AP4
15.20 20CP4
10.95 20HP4
17.00
17.60
13.60
13.60
11.95

-all

$19.30
19.30
13.90
17.95

21EP4
21FP4
21WP4
21YP4

$14.95
15.95
17.30
15.95

21AP4

22.10 21ZP4

14.95

21ALP4
21AMP4
21ATP4

20.95 24CP4

21AUP4

20.95 27RP4

23.95
26.95
39.95
39.95

19.95 24DP4

20.95 27EP4

27 "
month guarantee
oilers I year. A u inized Tubes
55.011 more than above prices. These prices are determined to

include the return of an acceptable similar tube under vacuum.
ALL PRICES FOB CHICAGO, ILLINOIS. Deposit required,
when old tube is not returned, refundable at time of return.
25,c deposit required on COD shipments. Old tubes must
be returned prepaid. We shlp anywhere.
WRITE FOR COMPLETE LIST.

-PICTURE TUBE OUTLET-

3032 MILWAUKEE AVE.. CHICAGO 18, ILLINOIS
DIckens 2 -2048

Henry Lehmberg, Feas(erville,
lund HQ- 120 receiver and

April,

a

Pe., uses a Hammar -

RME DB -22A preselector.

'-'

Sealed mercury battery makes possible
smaller- than -ever transistor radios. Only íb"
in diameter. 15" high, yet gives long life. 1.3
volts but can be stacked for ANY voltage!
Two batteries for just $1. Send cash, check
or M, O. to:

MINIPOWER 2259 Warren;vitle, Cleveland 18, Ohio'

1958
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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 !'r
The secret is a new healing substance. (BioDyne*
discovery of a world -famous research institute.
This substance is now available in suppository or
ointtii nt farm under the name Preparation H. Ask
for it dit all drug counters -money -back guarantee.
*Reg. U. S. Pat. Office

)-

LEARN

RADAR MICROWAVES
COMPUTERS
TRANSMITTERS
RADIO
TV
CODE
Phila. Wireless Technical Institute
Philadelphia 2, Penna.

1533 Pine St.

A Non - Profit Corp. Founded in 1908
Write for free Catalog "P"

will train students at home for good paying jobs available in RADIO -TELE
VISION. A bright future and security await. you in fast crowing field of RADIO
TELEVISION. You start almost immediately to make $25 to $50 per week extra
We

repairing eau in spare time. Practical experience with equipment we
particutare; NO OBLIGATION. Age and education nn handicap.

FREE

@end.

VIDEO CRAFT

Suite 201

-4 No.

8th St., St. Louis

1, Mo. Dept. PE

mil.
lionaire! Government guarantees
huge bonus! PRI instruments from $29.95.
See your local dealer today! FREE CATALOG!
Write PRI, 4223 PT W. Jefferson
Los Angeles 16, California
You can be the next uranium

DEALERS WANTED

1-

WANT A BETTER JOB: BECOME AN

ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONICS ENGINEERING
for individual
Class enrollment limited
nonsectarian.IO
tate
California.
Ca
I artered
`
educational- eutablished 28 Years.
NOWT
ENROLL
VETSFOR
APPROVED
SEND FOR FREE CATALOG

PACIFIC STATES M UNIVERSITY
LOS ANGELES,

1516 S. WESTERN AVE.

126

Dept.

CALIF.

is noted on 6090 kc. with religious and mu-

sical programs in Eng. to England until 1930
s/off. (324)
Madagascar -The latest schedule of Radio
2230 -0030,
Tananarive is: French network
0400 -0600, and 1000 -1430 weekdays and 23000245, 0330 -0600, and 0915 -1430 Sundays on
9515, 6172, and 3232 kc. (3232 kc. is 5 kw., the
2230others 1 kw.) ; Malgache Network
0000, 0320 -0530, and 0900 -1200 weekdays and

-at

-at

2300 -0045, 0330 -0600, and 0900 -1200 Sundays
on 7155 and 3386 kc., both 1 kw. (MEC)

Malaya-British Broadcasting Corporation
Far Eastern Service, Singapore, is noted on a
SHORT-WAVE ABBREVIATIONS

anmt-Announcement
BBC-British Broadcasting
Eng.-English

Corporation

ID-Identification
kc.- Kilocycles

m.w.- Medium wave (broadcast band)
N.A. -North America(n)
N.Z. -New Zealand
QRM- Station interference
QSL- Verification
R. -Radio
s /off -Sign -off

/on-

Sign -on
VOA -Voice of America

s

xmsn -Transmission from station
xmtr- Transmitter used by station

new channel of 11,780 kc.
news relay. (158)

at

0615

with BBC

Radio Malaya, Singapore, 9650 kc., is tuned
from 0815 with classical music but covered by
the VOA -Honolulu outlet from 0825. (166)
Morocco -Radio Sebaa -Aioun, Rabat, has
been tuned on 5968 kc. from 0225 in Arabic
to 0330 s /off. Listen carefully for the Arabic
ID Huna Sebaa -Aioun Maroc. (61)
Norway-R. Norway, Oslo, is heard daily to
Norwegians Abroad at 0600 -0700 and in the
Home Service at 0700 -0720, Sundays with
"Norway This Week" in Eng. at 0700 -0725, all
programs on 11,735, 15,175, 17,825, 21,760, and
25,900 kc. (CG)
Pakistan -R. Pakistan, Lahore, is on the air
with three xmsns as follows: 4807 kc. at 21002230 weekdays, 2100 -0030 Saturdays; 7225 kc.
at 0130 -0330 daily; 7096.6 kc. at 0630 -0815 and
4807 kc. at 0830 -1200. The xmtr used on 4807
kc. is a 1 -kw. RCA unit. (MEC)
Karachi is being heard on the following
channels: 15,280 and 11,915 kc. at 1030 -1045
with dictation -speed Eng. news; 15,335 and
11,885 kc. at 1930 -2015 and 2045 -2200 with
Eng. news at 2000 and 2130; 21,580 and 17,750
kc. at 2245 -2345 in Urdu; and 11,674 and 9705
kc. at 1315 -1400 with Eng. news being broadcast at 1330. (400)
Another new outlet for Karachi has been
noted on 15,155 kc. at 0845 -1015 with a Home
Service relay. (100)
Portugal Lisbon is now using 6374 kc. for
the 1300 -1900 Home Service relay, replacing

-

11,996 kc. (100)

Spain -Radio Nacional Espana, Madrid, has
9363 kc. in the N.A. service at
2215 -2250, 2315 -2350, and 0015 -0050, and has
vacated 9585 kc. for the time being. The
9363 -kc. channel is dual to 6130 kc. (EL, AN,
MR, DS, 59, 61, 192, 223, 298, 333)
Another xmsn is noted from the Voice of

returned to

Always say you saw

it
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BOGEN DB -115

Designed to
diophiles who

F

t

the needs of critical aut a,U a
versatile 15-watt amplifier with extremely low distortion. Frequency response 171 to 30.000
q
pe
with built -in preap
nr and equalized inputs' for
Inner. tape recorder- television and all phonos
with magnetic. ceramic or crystal cartridges.
Equipped with separate bass and treble

15 WATT AMPLIFIER

7995 enclosure
ess

e e

1

Stock No. AM -42
See below for
Enclosure prices

3- position record equalizer, 3 -pnsiloudness contour selector, separate
and volume control. Has built -in .position Speaker Selection Switch for srte,-ling either or both of two
Speakers with autmnollc impedance match. Shown with mahogany
finished metal enclosure Intl amplifier
sold less enclosure. Size
I
,s s Iltls x 4f.v
115 V. lilt t.. Al' Shipping weight 10 Ihs,

"hiss"

ncontrols,

1i011

"rumble" tillers

and

I

.

UNIVERSITY UXC -122
Diffaxial Speaker System

$7497
Stock No.

S

-308

Famous "Folded - (torn"
design.
Constructed of heavy 110 wood and
braced internally. For corner or wall
use. Beautiful hand rubbed mahogany finish.
The University Speaker is the 12"
Di fl'as ial with the Ditrusicone high frequency element, 1000 cycle cross
over.
Superb reproduction across
entire audio range. 25 watts output.
Magnet is full pound Alnico V. 8 -10
ohms. Size 21" high, 15%Sn wide,
121g" deep. Shipping weight 31 lbs.

has combined the Bogen DB -115 amplifier, University
-122
Diffaxial speaker in the University enclosure, New Collaro UXC
RC -440
4 -speed Automatic Changer and Fairchild Mictadjust 225A diamond
cartridge. You save $53.38 by ordering from Olson. Brand new,
1958 merchandise In factory sealed cartons.
Individual components may be ordered
Every unit Is
fully guaranteed by the manufacturer and separately.
Olson.

-

FAIRCHILD 225A MICRADJUST CARTRIDGE
Perfect for Collaro changer but designed
for all
KeEquipe d0-ith
ruse
Output 5 millivolts. lquipped with gcnuiur
genuine
hand polished 1 mil diamond stylus for LI'
records.
SPECIAL -Collaro RC -440 ('hanger with
Fairchild 225A diamond cartridge, Reg.
$78.17 Value.
Stock No. RP -124
$62.00 for both

$3750
Stock No,
XC -65

Send

for

FREE Olson

$4067
Stock No.

today.

BOGEN

R -260

Stock No. AM -43

See

$8995

and Hear

right.

AM -FM TUNER

Other features include Automatic.
Frequency l'ont rot and Automatic
less enclosure
Volume Control. nos î tubes plus
recliner.
See below for
enclosure prices.
Shown enure with mahogany fin Lilted metal cm'In,urr bnl 'Punir is sold les.. enrloslire.
Size 1114 Y 101.1 s l'
115 V. AI', fig cycles. Shipping
weight 12 lbs.

University
Speaker &
Enclosure.
Collars Changer w /Diamond
Cart.
OLSON PRICE

The famous "Made- in -England" Coronation series featuring fully automat is ht termisiug
of î ", 10" and 12" records, Pickup arm equipped with pits;-in
brad and takes all standard ear tridges. Motor shaft polished to

..

. AKRON
CHICAGO....

Every unit shown, plus the
complete Bogen line is
available at any one of Our
seven stores
listed at

Send for your FREE copy

w'heel drivent knob.
(:quipped with ho ill -io antenna

Bogen DB115
Amp.

Automatic Changer

ONLY

.

Catalog

('ompanion
tuner to Mogen
DB -115. Olatches in appearance.
('an also lie used on any outer
type or amplifier. The Bogen I1-26U
Tuner features sensitivity and selectivity never before possible.
Easy to tune. .lust spin the fly-

Speed

RP -110
,o11110006"
tridge -See below. weighted precision. Heavy n unturntable mat, reject
lever, automatic shut -our, Plays all III0
:15
45
& 78 RPM discs, Handsome Maroon and Gold finish;
size 12 s 131y'; requires 5" above & 2'1," below
mounting board, 110 -120 V. Al', 8U cycle. Stooping
weight 15 lbs.
Less Base and Car-

Thousands of terrific bargains in Hi -Fi, TV, Electronics. Great values in Nationally advertised brands
for the Hain, Equipment builder, Engineer, Tinkerer,

Serviceman and Hobbyist.

COLLARO RC -440
4

CHICAGO
CLEVELAND
PITTSBURGH
MILWAUKEE
BUFFALO

$1191'
Stock
No..

AS -320

73 E. Mill St.
4101 Milwaukee Ave.
123 N. Western Ave.
2020 Euclid Ave.

5918 Penn Ave.
423 W. Michigan
711 Main Street

ITS EASY TO ORDER FROM OLSON'S

MAIL ORDERS TO AKRON, OHIO
How to order: Order directly from this ad. For convenience, use this order
blank. Fill in columns below with quantity
desired, stock number,
and price. You may end r
ittance with order (include enough fordescription,
postage o r
parcel post shipment), o if you prefer SEND
NO MONEY.
Olson will ship
C.O.D. and you may pay mail or expressman for merchandise
and postage.
MONEY BACK GUARANTEE:

is guaranteed as advertised.
you ay return merchandise

Quand

NStumocbek

Everything you order from Olson
If you are t more
o
than satisfied,
for cash refund,
DESCRIPTION

r

! fitea 04ostti

C

-

Please
Miniont
e,
Order 55.00
Pr'Eaoc

TOTAL

âla,?op-

ACCESSORIES FOR YOUR HI -FI SYSTEM
AMPLIFIER ENCLOSURE. Mahogany finished steel fits

both Bogen DB -115 amp. and R -260 tunerOlson's Stock No. CA -38
CHANGER BASE FOR COLLARD.
Olson's Stock No. CA -59
45 RPM SPINDLE ADAPTER.
To play 45 RPM dises.

Olson's Stock Ns. RP -109

April,

Sum
D

4a1
$3 r 23

P -48

Total

NAME
Add
Postage

ADDRESS
CITY

ZONE

STATE

Total
Amo,t,lt

1958
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FIRST QUALITY

TUBES

0A2
0B2
0B3

.80
.72
.82
.84
.80
.50
.98
.78
.82
.78
.78
.78
.68

0C3

OD3

SPECIALS

SBP4
2C22

3.00
20/$1

6AC7
6AG7

.79
.97

7193 20/51
1.98
434A
1534A 2/51
CK722
.99
.59
SU4
5V4
.89
.59
573
.59
6AB4

024
1AX2
103
1L4
1R4
185
154
155
.69
1T4
5 /51
1U4
105
.59
1X2
.66
.68
2021
.48
2X2
.69
3A5
954 10/51
955
.33
.30
957
1619 4/$1
1625
.29
1626 5 /51
1629 4/51
1.15
807
3.98
58P1

GUARANTEED

T STED

.89
.95
.69
.59
.66
.75
.49
.89
.59
.79
.59

6AH4
6AH6
6A65
6AL5
6AQ5
6A55
6ÁT6
64U4

6806

6AX4
60A6
68C5
60E6

6815
6606
6665
68556

.59

.59

.79
1.49
.89
.89

6Bß6
68Q7
6C4
6C86
6CD8
6H6
6J5
6.16
6K6
6K7
6L6
654
65A7
65H7
65.17

6567
651.7
6557
6507
674

878
6U8
6V8
6W8
6X4
7A8
7C5
7F7
757

"TAB" Thai's

1

1.19
.99
.49
.69
1.49
.59
.59
.59
.59
.79
1.19
.59
.79
.69
.69
.69
.69
.69
.59
1.19
.98
.98
.59
.79
.39
.79
.79
.79
.79

A Buy

.78
.59
.79
.69
.59
.59
.79
.79
.89
.89
.69
.69
.69
.69
.69
1.69
1.29
.79
.59
.59
.59
.55
.69
.79
.69
.69
1.00

7Q7

12A78
12AT7
12AU7
12AV6
1286
12AX4
126X7
12BH7
12677
125A7
12SK7
12557
12SQ7
1487
1913G6

25806
25Z6
3505
35L6
35W4
3525
5085
SOBS

SOCS

50L6
75
76
10Y
I

1211

3/$1

SPECIALS

MATCHED SET AUDIO HiFt
TRANSISTOR MIN. TRANSFORMERS
$9). SPECIAL per pr. $2
INPUT & OUTPUT (Mfgr. cost HiFi
SPECIAL..........$1
TRANSISTOR MIN AUDIO INPUT
or EQUIPMENT;
MINFAN (AC) COOL. THAT TUBE. TRANSISTOR
$1.25 B. 3 for $3
TAPPED for 8 &12VAC operation
AN-METER
Mtg. .;.S3.89
or$Sq.
Rd.
/oACCY.
/2o
1oMADC
OMETER
MINIATURE
$1.39
AS IS
BC57 /4to5.3mcs Tested $4.95; BC457
51.98
IS
AS
BC458
55.95;
Tested
BC458/5.3t7mcs
AS 15 51.89
ARC5 /T19 /3t4mcs Tested $6.89; AN- ARR2RCVR
xflmr..
&
Stand
&
Tile
8
Mike
SLIM JIM HtGaio Dynamic
fó3 98
Type
miniature
RELAY 4PDT 12tO24VDC
, 6 for SS
51
RELAY 4P /2N0 &2NC /I6to28VAC Min Type

RANSM
$

ty 11
1
c O0Ó6 @2500Vwkg Capecitor..7 for
TTING MIV Mica
TRANSMITTING
for $2
TLA Type Oil upright 4 mid /800 WVDC Capacitors....3
Si
for
CIRCUIT BREAKER 3AG FUSES 3,5,7,10,15&20amp..
$4.75 @ 2 for 59
SNOOPERSCOPE 2" TUBE & DATA $50 Value,
$1
Equiv 12" Rule Data & Case
CIRCULAR SLIDE RULE105832
$1
DegF /Sens Mercury Type.
THERMO -REGULATOR
NEW Reg $4, Spcl $1 @
RUBBER STAMP 8 Rows /Ot9 /16pt Typeless
for 51
batteries...2
EVEREADY TYPE 2 cell SEARCHLIGHT
net..6 for 51
MICROSWITCH B-1 /S.P. /30amp CASED&ARC /ma
B. 3 for 52
NEW T30 THROATMIKE Reg $5 SPECIAL......$1
$16 value 53 @, 4 for $10
SWEDISH STEEL WOOD SAW FINEST
$13
VALUE
a . 2/525
DRILL
520
R.B.
CHUCK
JACOBS
THOR 1/a'

-3

"TAB "

-for-KITS!-from-"TAB"
Kit Contains the Finest Selection of Top

Each "TAB"
Quality Components in the Most Popular Values and Sises
Kit 40 Insulators
Kit 35 Precision Resistors

Kit 35 Power Resistors
Kit 75 Mica Condensers
Kit 5 Crystal Diodes
Kit 250 ft. Hook Up Wire
Kit 100 Fuses. asstd.
Kit 100 Ceramic Condensers
Volume Controls
Kit 150 Coil FormsHolders
Tube Sockets
Kit 8 Crystals 8 Coils
Tubular Condensers
Kit 65 Inductors 8
Lugs 8 Eyelets
Kit 5 Mieroswitches
Bathtub Oil Coed'
Kit 10 Wheat Lamps
lbs. Surprise Package
3 Transistor Xfmrs
Kit
Transmit Mica Cond's
Each one of the Above
Order Ten Kits
ONLY
I
I
KITS
We Ship Eleven!
-6 8
CHARGER KIT 2 to 4 Amps. CHARGES 2.4

Kit 10
Kit 75
Kit 150
Kit 45
Kit 12
Kit 15
Kit 36
Kit 65
Kit 500
Kit 10
Kit 5
Kit 10

Swithes 1h. 1. 2W
Resist
i

Carbon Resistors
Panel Lampa
Electrolytic Coed's

Doe

BATTERY
12 VOLT BATTERIES.

KIT BCK1 SPECIAL

$9.95

NEW "TABTRON" SELENIUM RECTIFIERS
FULL WAVE BRIDGE

Dated -One Year Guarantee

52.00; 3A 52.90;
18VAC /14VDC -1 Amp. 51.40; 2A 12A
57.20.
45. $3.50; 6A 53.95; 10A 55.85;
36VAC/28VDC-1 Am
.
12A 514.25$4.10;
4A $6.40; 6A 57.70; 10A2511'.35; CNTAINS
BRIDGE
18
A
15 VAC INPUT,
/6TAAMP
RECTIIFIER 8 18 to14 to 20
VDC, Ideal R.R.....SPECIAL 511
$20 Value. Delivers

D24V

"TAB" FINEST HI -FI RECORDING TAPE
Lots
Q,
7" Reel -1200 Ft. Per Reel
-45 of 6
Sold on Money Back Guarantee 4'

Precision Coated & Slit.
Highest quality H1F1
constant output
8 PROCESS, quality controllyd,
"ERIN" MFGR
Tape. Freq. 7i/2 IPS, 40 -15KC
Noise FREE, Splice FREE Plastic
'TAB' @ $1.59 ea.; 3/51.50 ea.
-In
Oxide-Wnd
Reel
Ft.-7"
2400
New 1st Quality "MYLAR"
@ 3/512
"ERIN" GLOSS & PROCESS RECORDING TAPE $4.49

Needles
Registered One rear Gtd. Replacement
Dia-Sapphire $9

Single Diamond 58; Dual Dia $15;
Please Send Cartridge Name a Number

Postpaid 48 States

NEW IMPROVED "TAB" HI -FI SPEAKERS! $37.50
CYCS. ri F15H3X
1S" TRIAX, 25 WATT /20.20000
28.50
20 WATT /40 -20000 CYCS. yF1243X
12" TRIAX, 20
pF1242X
WATT /35 -18000 CYCS.
22.00
12" COAX,
Best. 5F6M
Gtd
6" MIDRANGE 25/50 WATT
84UBUY C "TAB" FOR ALL Hi -Filil
000 Ccles..53
Latest
Kit
Hi-FI
50 WATT
20 to160,000 Cycles. ..565
60 WATT

HiFl

Amp &

"TAB"

WRITE 4 CATALOG:

IUDP Liberty St.
128

(cost of
TERMS: Money Back Gtd.
order F.O.B.
mdse. only), $2 min.charges
or for
N.Y.C. Add shpg.
are
shown
Prices
Dep.
25%
C.O.D.
subject to change.
OUR 12TH YEAR IN BUSINESS

Rector 2.6245

New York 6J, N. Y.

Spain at 1545 -1800 with Eng. news and music
at 1545, French to 1620, German to 1640, then
into Spanish. (234)
Sudan -According to a recent letter from
N. A. Khangi, Controller of the Sudan B/C
Service, new studios and xmtrs are presently
under construction and should be inaugurated
by July, 1958. No further details were supplied. (MEC)
Surinam-R. Surinam, Paramaribo, is being
heard very well on 15,406 kc. at 2000 with
American pop records and the ID Radio Surinam. (286)
Sweden -R. Sweden, Stockholm, has two
sessions to N.A. daily, at 0900 on 17,840 kc.
and at 2030 on 11,810 and 9620 kc. Both programs consist of news and comments. (303)
Syria -The Syrian B/C Service, Damascus,
is heard well with Eng. news at 1515 -1530 on
SHORT -WAVE CONTRIBUTORS
John Arendt (JA), Aurora, Ill.
William Donoghue (WD),, West Chester, Pa.
Doug Ferris (DF), Bakersfield, Calif.
John Fredricks (JF), Yakima, Wash.
Chuck Gilmore, Jr. (CG), Boston, Mass.
Bob Kinnear (BK), Cornwall, Ontario
Chuck Kershner (CK), St. Albans, Vt.
Earl I,afan (EL) Oklahoma City, Okla.
Joseph Merritt (.IM), Atlanta, Ga.
R. M. Mainwaring (RM), Woodhaven, N. Y.
A. R. Niblack (AN), Vincennes, Ind.
Bob Palmer, (BP), Spokane, Wash.
Chris Pamataitis (CP), Chicago, Ill.
Adolf Roehl (AR), Torrington, Conn.
Mike Reagan (MR), Cincinnati, Ohio
Bill Schmidt (BS), St. Joseph, Mich.
David Schob (DS), Chicago, Ill.
Riley Sundstrom (RS), Stockton, N. J.
Dave Thomas (DT), Proctorville, Ohio
Sherman Warner (SW), Honolulu, Hawaii
Stanley Zagaski (SZ), Norwich, Conn.
Bill Flynn (7), Pittsburg, Calif.
Gordon Nelson (31), Inglewood, Calif.
Grady Ferguson (59), Charlotte, N. C.
John Beaver (61), Canon City, Colo.
Roger Legge (100), McLean, Va.
Ed Kowalski (104), Philadelphia, Pa.
Bob Derabertis (126), New Hyde Park, N. Y.
Albert IC Saylor (158), Quantico, Va.
George Cox (166), New Castle, Del.
Danny Ferguson (192), Columbia, S. C.
Richard Woodyatt (196), Scranton, Pa.
David Crockett (223), Winston-Salem, N. C.
Jack Hughes (234), Montreal, Quebec
Maurice Ashby (286), Wichita, Kansas
Robert Miller (298), Philadelphia, Pa.
Hank Reixach (303), Springfield, Md.
Denny Avers (313), Keyser, W. Va.
Richard Miller (324), Englewood, N. J.
Cleveland Billey (330), Mahaica, British Guiana
Ken Bakhaus (333), South Lyon, Mich.
OC..
Ontario
James
48), Maxon, N.
lenn Cuthrell (348),
August Balbi (400), Los Angeles, Calif.
A Middle East Correspondent (MEC)

Reports go to the SBS at Rue de la
Victoire, Damascus. (348)
Tahiti -News and music from the South
Pacific can be heard over R. Tahiti, Papeete,
6135 kc., at 0230 -0245 daily. S /off is at 0245
a strong
in French. This one usually has 298)
signal with little or no QRM. (CP,
Silent Station-Regular readers and conby
tributors to this column will be saddened
the news of the death of Bill Berger, reporter
No. 8, Fairfax, Oklahoma. Bill passed away
unexpectedly while attending the University
of Oklahoma. Our sympathy is extended
his parents, Mr. & Mrs. Roy Berger.
15,165 kc.

Always say you saw it
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BARGAIN

SAVE ON THESE SPECIAL BUYS OF THE MONTH

METAL LOCATOR ENTHUSIASTS
This is for you
BC- 1141 -C amplifier, the electronic heart
of the famous SCR -625 mine detector. This unit is brand new
with 2 -INS and 1 -106 vacuum tubes, in steel carrying case with
handle; net weight with batteries is only 10 pounds. It operates
from internal batteries (not included) and is complete with
schematic diagram of the whole SCR -625 detector set. Case
measures 14" by 6" by 5" including hinged cover. Operating
panel hinges out for easy access to interior shock mounted chassis.
This is a 1000 cycle fixed frequency amplifier, brand spanking
new, and a once -in -a- lifetime bargain at $5.95. Set of S apare
vacuum tubes $1.00. Shipping weight 12 pounds.
Write for free government surplus bargain bulletin
JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California

RADIO CONTROL Headquarters

ST.

RECEIVER
BEFORE YOU

Relay,
Accessories' Facto
Tested, Small, appro.
3

a_

Y

$861

.

BUY-COMPARE: (27.255

R/C TRANSMITTER

MC)

MMán;q

c1

Model A -1
Greatest Power -up to 5 watts input
Greatest Distance -Range up to 3 sq. miles
Gyro Magic Tuning Indicator- simplest tuning
Versatile- operates from 90 -18o Volts

"B

Ready to Operate (less ebttry)t$17.95;nComplete KIT

GYRO ELECTRONICS

For model airplanes, boats, cars, etc. FREE CATALOG "P..'
No
license
iTransmiitt
Garage Door,
Transmitting &NReceiver FK tsFAvailable.
R/C TRANSMITTER & RECEIVER KIT: 271(4 nu. 5 watt 2 -Tube
Simple Tranam. & 2 -Tube Rec. incl. Drilled Bases,
Wound Coil, Res., Cond., SIGMA Relay, Instrue
.7Y
rD
$9.
.7 95
SIGMA 4F RELAY: 8,000 ohm, $4.25;
2.8V Battery Charger Kit $4.95...... 6 Reed Relay.....14.95
wired 6.95
R/C BOOKS: Model Control $1; Radio Control SI Handbook
2.25
CRYSTALS: 27.255 Mc. Petersen Z9A....53.95; HOLDER .15
TRANSISTOR RADIO KIT with Phone
6.95
2" METERS. O -1 Ma, $3.65; 500 MicroA, $3.95; 3 Ma
2.95
Flash STROBOSCOPE 110 V AC, Range 900 -14000 per Min 19.85
ohm Sig RELAY CONTROL UNIT nni. Sensitive 10,000
Thermal
B,metal Strip. Heating Element, 'Hi Ze1Audio
Mini
Alnico V Magnet, Neon Lamp, Resistors, Motor.
..only 990
Mini Storage Cells,
3
Elect Motor.
.
.99
TUBES: XFG1,
2, 3A4,
4, 3A5,
SPO .
.99
RELAYS, 10K ohm, 2 Ma DC or 110V AC SPDT, 950; SPST
.85

GYRO ELECTRONICS jzg pYCANAL

Basic Transmitter It Recelar O nsHANDIE- TALKIE sis.
New, Wired, with Dual Tub?. J$6,65
Tube
RADIO CONTROL wit4

C

@@

r

711.95

NEW YORK 13l NT.

ARGONNE

COMPONENTS FOR TRANSISTOR CIRCUITRY
"ULTRA -MIN -ELEC" ULTRA MINIATURE ELECTROLYTICS
2 MFD OR 4 MFD AT 6 VOLTS
ONLY $ .26
8
10
OR 30 MFD AT 6 VOLTS
ONLY $ .29
50 MFD AT 6 VOLTS
ONLY $ .31
100 MFD AT 6 VOLTS
ONLY S .39
2
10
20
OR 30 MFD AT 15 VOLTS
O N L V $ .29
50 MFD AT IS VOLTS
ONLY $ .31
100 MFD AT 15 VOLTS
ONLY S .45
2 MFD OR 6 MFD AT 25 VOLTS
ONLY 5 .29

- -6 - - -

10 MFD OR 25 MFD AT 25 VOLTS
50 MFD AT 25 VOLTS
CRYSTAL EARPHONE WITH CORD & TIPS
2N255 CBS POWER TRANSISTORS
2N256 CBS POWER TRANSISTORS.........
GENERAL PURPOSE PNP OR NPN TRANSISTORS
11 /n.INCH PM SPEAKER......
.

11/2"

SPEAKER WITH MINIATURE OUTPUT

ONLY
ONLY
ONLY
ONLY
ONLY

.31
.35

S

5
$

.99

$1.29
$1.44
-ONLY $ .49
ONLY $1.49

TRANSFORMER

ONLY $2.18

GROVE ELECTRONIC SUPPLY COMPANY

4103 W. BELMONT AVE.

CHICAGO 41, ILLINOIS
INCL. POSTAGE-NO C.O.D. -SEND FOR ARGONNE CATALOG
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FOR SALE
"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!
BUILD your own printed circuits. Instructions, Projects, $1.00. Circuit Laboratories, Box 52, Norwalk, Con-

necticut.

GOVERNMENT Sells -Surplus Electronics; WalkieTalkies; Test Equipment; Oscilloscopes; Radar;
Sonar; Surplus Aircrafts; Boats; Jeeps; Misc. -You
buy direct now from U. S. Government Depots at
fractions of Army & Navy costs-Send for bulletin
"Depot List & Procedure" $1.00. Box 8-PE, Sunnyside
4, New York.

TELEVISION Sets $11.95 Plus Shipping. Jones, 147
High Street, Pottstown, Pa.
FREE -To hams, catalog and specifications on 50 an-

1805A Purdy Ave.,
Miami Beach, Fla.
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.
NEW! Pocket radio transmitter uses transistor. Plans
25e. Complete kit only $7.98. Free literature on all our
products available at factory prices. Springfield
Enterprises, Box 54 -E4, Springfield Gardens 13, N. Y.
WALKIE-TALKIE chassis $6.98. See our display ad in
this issue. Springfield Enterprises.
WALKIE-TALKIE. Build wireless portable radiophone
for less than $10.00. Plans for variable frequency and
ascrystal control types, only 5O for both, including Box
sembly photographs. Springfield Enterprises,
13,
N.
Y.
54 -E4, Springfield Gardens
CITIZENS band radio plans for building your own
receiver and information on transmitter design, FCC
aprequirements, etc. plus special discount on type
proved transceivers. All for $1.00. Springfield Enterprises, Box 54 -E4, Springfield Gardens 13, N. Y.
DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672 -PE,
Hartford 1, Conn.
EXPERIMENTER'S Item! Navy Surplus Altitude
Meter, 0 -4000 Ft. Basic range 0 -6.5 milliamperes.
New $1.79 or 3 for $5.00. Electronicraft, Bronxville 8,
New York.
GOVERNMENT Surplus Receivers, Transmitters,
Snooperscopes, Parabolic Reflectors, Picture Catalog
10e. Meshna, Malden 48, Mass.
ARMY Double Headphones $2.98 Supply, Bergen Box
118, Jersey City 4, New Jersey.
"15 TESTED One -tube Circuits" with catalog -24.
Laboratories, 1131 -L Valota, Redwood City, California.
ELECTRIC Guitars, amplifiers, wholesale, free catalog. Carvin PES, Covina, Calif.
BUY wholesale! Discounts to 80 %! Gifts, Appliances,
Housewares, Tools, Watches, etc. Midwest, EP -156,

order Wands remittance
Park Ave., N. Y. C.

Boxed, 75%
TUBES -Television, Radio, Guaranteed, City
2.
off, Bell Electronics, 40 Canal, New York

WANTED
ConCYLINDER and old disc phonographs. Edison,
Gramoqueror, Idelia, and Oratorio models. Berliner
phones and Zono -o- phones, Columbia cylinder Graph -

Want
ophones, and Coin- operated cylinder Phonos.prior
to
phonos
old catalogues and literature on early
1919. Will pay cash or trade late hi-fl components.
New
Ave.,
Madison
50,
366
Box
Popular Electronics,
York 17, N. Y.

I

Want
CASH Paid! Sell your surplus electronic tubes.receivunused, clean transmitting, special purpose,
etc.
broadcast,
klystrons,
ing, TV types, magnetrons,
test and comAlso want military & commercial lab tubes
choice
or
for
too,
munications gear. We swap
first letter. For
equipment. Send specific details inBarry,
512 Broada fair deal write, wire or telephone:
5
-7000.
Y.
WAlker
N.
12,
way, New York
CRYSTAL -Radio experimenters. Write to Hplet, 305
Hope, Lakewood, New Jersey.
MERCURY, Platinum, Silver, Precious Metals. Ores
Assayed. Mercury Refiners, Norwood, Massachusetts.

INVENTIONS WANTED
Global
INVENTIONS wanted. Patented; unpatented.
Marketing Service, 2420 -77th, Oakland 5, Calif.

ELECTRICAL EQUIPMENT
& SUPPLIES

tennas for all bands. Gotham,

Pontiac, Illinois.

to:

$2.00. Beyer
ELECTRIC Pencil: Engraves all Metals
Mfg., 10511 -P Springfield, Chicago 43.

SPECIAL SERVICES
distribuBOOK Manuscripts Considered for national
authors encouraged.
tion. All subjects welcomed. NewBook
489
Publishers,
Atten. Mr. Blythe, Greenwich
Fifth Avenue, N. Y., N. Y.
deMATH problems in electronics. Formulas and
-School of Electailed solutions included $1.00. Ascot
tronics, Box 29092, Los Angeles 29, California.
50

CORRESPONDENCE COURSES
ElecCORRESPONDENCE course in Radio, Television, Total
tronics. Includes first class license preparation.
Ascot
call.
will
price $72.00. Details free. No salesmenLos
Angeles 29,
-School of Electronics, Box 29092,

California.

TAPE & TAPE RECORDERS
Unusual
TAPE Recorders, hi -fi components, tapes.
Values. Free Catalog. Dressner, 69 -02F, 174 St.,
Flushing

65, N. Y.

RECORDERS, HiFi, Tapes. Free wholesale catalogue.
Carston, 215 -P E. 88 St., N.Y.C. 28.
Con HIGHEST Trade -In Allowances Toward Ampex,
Compocertone, Crown, Ferrograph, Presto, Pentron.
nents. Accessories. Catalog. Boynton Studio, 10 -PE

Pennsylvania. Tuckahoe, N. Y.
compoDISCOUNTS to 50 %, tapes, recorders, Hi -Fi, Request
equipment.
nents, consoles, photograph
ExCamera
AudioIsland
Long
specific prices only.
change, 3 Bay 26th St., Brooklyn 14 -L, N. Y.
$1.00 PLANS. Record stereo with any stereo playback
Special
recorder. Automobile FM. Organ-FIGenerators.
Information, 2238
circuits, etc. Free list from HICalifornia.
Pomona,
Ave.,
N. San Antonio

PLASTICS
real
NEW Liquid Casting Plastic, clear, color. Embed
things
flowers, coins, photos. New Manual shows fine
25Q.
Send
at
sell
home and
you

astolite, Dept. tD -125, W odstckbIllinois.

130
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BUSINESS OPPORTUNITIES

"WINEMAKING: How to Make Beer, Ale." Illustrated.
$2.00. Eaton Books, Box 1242 -C, Santa Rosa, California.

HIGH Paying Jobs, Opportunities, foreign, U.S.A.
All trades. Companies pay fare. For information
write Dept. 57N, National Employment Information,
1020 Broad, Newark, New Jersey.

SONGPOEMS And Lyrics Wanted! Mail to: Tin l'an
Alley, Inc., 1650 Broadway, New York 19, N. Y,
ELECTRONIC Kits and Projects Constructed. (germ
White, Box 607E, Draper, North Carolina.

BUY Wholesale! 25,000 Nationally Advertised Prod-

SAVE Your Hair Through Exercise.
Bedard, Box 637 -G, Detroit 31.

ucts. Get Amazing Dealer Catalogs. Complete Details
Free. American Wholesalers, 1841 -DA Levee, Dallas
7, Texas.
TO $100.00 Weekly. Sparetime, Home Operated Mailorder

Business. Successful "Beginner's" Plan: Everything Supplied. Lynn, 10420 -E National, Los
Angeles 34.
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 worth $5.00 each. Particulars free. National, 81 -PE, Knickerbocker Station, New York City.

Thomas Bonprofitable
1637 -X West 1Vernon, Phoenix, Arizona.
,

INSTRUCTION
ENGINEERING Degrees, EE Option Electronics earned
through home study. Residence
also available.
Pacific International University classes
(Operating
a College of Engineering only at present), 5719 as
-J Santa
Monica Boulevard, Hollywood 38, Calif.
ELECTRONIC training course. Laboratory material
included. Now $49.50. Sam Brewer, Couch, Missouri.
CODE Courses designed and recorded by former U. S.
Navy Radio Operator and R.R. Telegrapher.
Both
sides 7" 1200' reels. Learning to six W.P.M. or Six
to
sixteen W.P.M. $6.00 each, postpaid in U. S. Elham
Inc., P.O. Box 98, Hawthorne, Calif.
CODE Worries Over, 2 hour tape recorded courses unequaled. Novice $6.50, Advanced $5.50, Both $11.00.

Tapedcode, Box 31B, Langhorne, Penna.
MAGNETIC Amplifiers: Used in missiles, atomic submarines and automation. Send $1.00 for simplified
theory of operation. Box 8087, Long Beach 8, Calif.
BEST Taped Courses Offered. 2 Hour Novice, General, Technician, Advanced, Code
or Theory Courses
on Tape, $6.00 each. 1 Hour $3.50, Sample
Recordings, Box 15, Park Ridge, Illinois. $1.50. Ridge

HIGH FIDELITY
LEARN Hi -Fi installation and service. Lessons and
complete Hi -Fl system furnished. Free details: W. E.
Kelsey, 47 Delle Avenue, Boston 20, Massachusetts.

DISGUSTED of "HI" Hi -Fl Prices? Unusual Discounts on your High Fidelity Requirements.
Write
Key Electronics, 120 Liberty St., New York 6, N.
Y.

EVergreen

Instructions $1.00.

DIAMONDS, Watches, Jewelry, Discount Catalog 25e.

Walden -Jewelry,

1111 S.

Main St., Bloomington, Illi-

nois.
SPEAKER Reconing: All Sizes, All Types-Write for

Information and Prices. Factory Authorized Waldom
Reconing Stations. Laramie Electronics, 609 B So.
Second, Laramie, Wyoming.
DIAGRAMS: for burglar alarm system $1.00. Carlson
Bros., 303 Ridgewood Ave., So. Minneapolis, Minn.

GROWING
GROWING
GROWING

... by leaps de lines
Yes ... Consumer Response to
sales messages placed in PE's

classified section is greater
than ever ... and still growing
as many new advertisers
every month can attest to.

...

POPULAR ELECTRONICS
must be the place for your
sales story. After all, it is the
world's largest selling electronics publication.

4 -6071.

For info on how to grow with PE:
HELP WANTED
JOBS on Merchant ships. Big Pay. Box 4092, Jacksonville, Florida.

MISCELLANEOUS
TRADE -1N TV, ship anywhere. Color sets $125, others
$9 up. Write Justis Bros., Newport, Dela.

April,

1958

Martin Lincoln
POPULAR ELECTRONICS
366 Madison Avenue
Maly' Vnrlr 17

AT

V
i
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SNIPPED ON APPROVAL
NO MONEY, WITH ORDER

- --

NO C.O.D.,

Superior's
New
Model

Model
Terms: $6.95 after 10 day
trial then $5.00 per month for
4 months.

76

CONDENSER BRIDGE
IT'S A RESISTANCE BRIDGE

IT'S A

IT'S A

Complete with R.F. and A.FS
probes and test leads

0

to

REACTANCE:
electrolytic condensers.)
50 to 2,500 Ohms. 2.500 Ohms to 2.5
INDUCTANCE: .15 to 7
Megohms
Henries DECIBELS
4L58.
-6 to +18ó .4.14 to +38.

5 Mfd.
CAPACITY: : .001 to I Mfd. Ito 50
(Good- Bad -scale for checking quality of

5r,prpr1

6 Tenths.

Model TV- 60_.___.___$52.50
Terms: $12.50 after 10 day
trial then $8.00 per month for
5 months.

Si

¿ Ugric

Combination VOLT -OHM MILLIAMMETER PLUS Capacity,
Reactance, Inductance and Decibel Measurements

D.C. VOLTS: 0 to 7.5/15/75/150/750 /
1.500 /7,500 Volts A.C. VOLTS: 0 to 15/
D.C.
30/150/300/1.500 /3.000 Volts.
1.5/
CURRENT: 0 to 1.5/15/150 Ma. 0 to1.000/
RESISTANCE: 0 to
15 Amperes

$28.40
Model 670-A__
Terms: $7.10 after 10 day
trial than 33.50 per month for

TV ANTENNA TESTER

make stage gain measurements, locate
signal loss in R.F. and Audio stages, locate distortion and hum, etc.
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? locates
a break in any TV antenna and measures
the location of the break in feet from
the set terminals.

UPER-METER

Superior's New
Model 670 -A
A

SIGNAL TRACER

IT'S A

Specifications
CAPACITY BRIDGE SECTION
4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5 Micro farad, .1 Microfarad to 50 Microfarads;
20 Microfarads to 1000 Microfarads. Will
also measure the power factor of all con
densers from .1 to 1000 Microfarads.
RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50,000 ohms;
10,000 ohms to 5 megohms.
SIGNAL TRACER SECTION
With the use of the R.F. and A.F. Probes
included with the Model 76, you can
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20,000
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Complete with fart lead,

s2,P

OHMS PER VOLT

t;44:;.1ALLMETER

type. Read and
Includes services never before provided by an instrument of this
compare features and specifications below!
Oient six inch 40 Microampere meter with mirrored scale.
FEATURES:

Built -!n Isolation Transformer.
Use of the latest type printed circuit and 1% multipliers assure
unchanging accurate readings.
3 DECIBEL RANGES: -6 db to 158 db.
e D.C. VOLTAGE RANGES: (At a sensiRF SIGNAL TRACER SERVICE: Enables
tivity of 20,000 Ohms per Volt) 0 to 15/
following the R F. signal from the an75 /150/300/750/1,500 /7,500/30,000 Volts.
tonna to speaker of any radio or TV resensia
7 A.C. VOLTAGE RANGES: (At
cclver and using that signal as a basis of
tivity of 5,000 Ohms per Volt) 0 to 15/75/
measurement to first isolate the faulty
Volta.
/7,500
150/300/750/1,500
stage and finally the component or cir3 RESISTANCE RANGES: 0 to 2,000/
cuit condition causing the trouble.
AUDIO SIGNAL TRACER SERVICE:
Functions in the same manner as the
2 CAPACITY RANGES: .00025 Mfd. to 30
R.F. Signal Tracing service specified
Mfd.
above except that it Is used for the loca5 D.C. CURRENT RANGES: 0 -75 Microin all audio and
0
Milliamperes,
7.5/75/750
amperes, 0 to
Lion of cause of trouble
to 15 Amperes.
of instructions; pair of standard
Model TV -60 comes complete with
SD
ljne cord; R. F. Signal Tracer
test leads; high -voltage probe; d
e)f¡at
PlIa01m bag for all above actes
Probe and Audio Signal Tracer Probe. Nettling
else to buy. ONLY
aeries Is also included. Pelee complete.
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FINANCE
.INTEREST
We invite you to try before you buy any of the
I
models described on this and the following
CHARGES AD
pages - If after a 10 day trial you are com- If not completely satisfied, you are
Tester,
the
keep
to
decide
and
pletely satisfied
to return the Testar to
you need send us only the down payment and privileged
any further obligation.
agree to pay the balance due at the monthly us,cancelling

indicated rate.
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buy!

then

if satisfactory pay in easy, interest free,
monthly payments. See coupon below.
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=,'; ';,New VACUUM TUBE VOLTMETER
New

MOD

7

WITH

NEW

6"

FULL -VIEW

METER,

compare it to any peak -to -peak V. T. V. M. made by any other manufacturer at any price!
Model 77 uses a selenium- rectified power sup Model 77 completely wired and calibrated with
ply resulting in less heat and thus reducing
all accessories (including even portable carrypossibility of damage or value changes of delionly
sells
for
$42.50.
ing case)
cate components.
Model 77 employs a sensitive six inch meter.
Exrra large meter scale enables us to print all
Model 77 meter is virtually burn-out proof.
caLbratlons in large easy -to -read type.
The sensitive 400 microampere meter is isolated
from the measuring circuit by a balanced push Model 77 uses new improved SICO printed
pull amplifier.

T.

circuitry.

Model 77 uses selected 14é zero temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges.

Model 77 employs a I2AU7 as D.C. amplifier
and two 9006's as peak -to -peak voltage rectifiers to assure maximum stability.

on

SPECIFICATIONS
VOLTMETER: The Model 77 is indisto 3/15/75/150/300 /750/1,500
DC VOLTS
pensable in Hi -Fi Amplifier servicing and a must
AC
input resistance.
megohms
at
11
volts
for Black and White and color TV Receiver servicto 3/15/75/150/300!750 /
VOLTS (RMS)
ing where circuit loading cannot be tolerated.
to
AC VOLTS (Peak to Peak)
1,500 volts.
ELECTRONIC
8/40'200'400/800 /2.000 volts.
AS AN AC VOLTMETER: Measures RMS value if
10,000
ohms
1,000
ohms
0
to
sine wave, and peak -to -peak value if complex wave. OHMMETER
100,000 ohms /1 megohm /10 megohms /100
Pedestal voltages that determine the "black" level
-10
DECIBELS
megohms /1,000 megohms.
in TV receivers are easily read.
30 db to
db to -I- 18 db. -I- 10 db to + 38 db.
0 db = .006 watts (6 mw(
+ 58 db. All based on (1.73v).
AS AN ELECTRONIC OHMMETER: Because of Its
ZERO CENTER
into a 500 ohm line
wide range of measurement leaky capacitors show
For discriminator alignment with full
METER
up glaringly. Because of its sensitivity and low
scale range of 0 to 1.5/7.5/37.5/75 /150/375/750
loadurg, intermittents are easily found, isolated
volts at 11 megohms input resistance.
and repaired.
leads. Use it on
Model 77 comes complete with operating instructions, probe and test no
extra charge,
use it on calls. A streamlined carrying case, included at
the bench
accommodates the tester, instruction book, probe and leads. Operates on 110 -120 volt
Net
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AS A DC

-0

-0

-
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Superior's New
Model TV -40

GADGET -NOT A

I-

MAKE -SHIFT ADAPTER, BUT A WIRED

... in the
... in the carton!!

Tests ALL magnetically deflected tubes
Tests all magnetically deflected picture tubes
from 7 inch to 30 inch types.
Tests for quality by the well established emission method. All readings on "Good -Bad" scale.
Te:.ts for inter -element shorts and leakages up
5

$12.50

after

10

dory

trial then $6.00 per month for
5

J

months.

PICTURE TUBE TESTER

TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION

ta

Terms:

'4250

cycle. Only

NOT A

$42.50

Model 77

megohms.
for open elements.

Teat

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

PICTURE TUBE

-AT

ONLY

$15.85

set ... out of the set

EASY TO USE: Simply insert line cord into any
110 volt A.C. outlet, then attach tester socket to
tube case (Ion trap need not be on tube). Throw

read
switch up for quality test
direct on Good -Bad scale. Throw switch
leakage
tests.
down for all
Only
.

.

Model

$15.85
TV -40
Terms: $3.85 after 10 day trial

.

s

1

then $4.00 per month for

%/ Net

L
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P

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D -444, 3849 Tenth Ave., New York 34, N.

Y.

checked on approval. 1- completely satisfied
the terms specified with no interest or finance charges added. Otherwise,
Please send we the units

after

a 10

I

I

will pay on
will return

day trial positively cancelling all further obligation.

rate.
Model TW -11 _

NO INTEREST

monthly for

..Total

Model TV -40

Price $47.50
Balance $6.00

$3.85 within 10 days.

monthly for

[]

3

months.

Prfere $15.85

Balance $4.00

.Total Prlce $28.40
$7.40 within 10 days. Balance $3.50
monthly for 6 months.
Total Price $26.55
I] Model 76
$6.95 within 10 days. Balance $5.00
Model 67g -A..

i

monthly for 4 months.
Total Price $52.511
$12.50 within 10 days. Balance $8.06
monthly for 5 months.
Model TV -60

obligation.

CUT OUT AND MAIL TODAY!

months.

Total Price $26.95
$6.95 within 10 days. Balance $5.00
monthly for 4 months.
.. Total Price $42.50
Model 77 .....
$12.50 within 10 days. Balance $6.00
monthly for 5 months.

are privileged to return the Tester
to us, cancelling any further

SIDE

6

Model TD -55

If not completely satisfied, you

OTHER

Total

$11.50 within 10 days.

OR FINANCE
CHARGES ADDED!

SEE

3

months.

Name
Address

-r

State

Zone

City

All prices net, F.O.B.. N. Y. C.
1111f

IM

J

i

SNIPPED ON APPROVAL
NO MONEY WITH ORDER
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Superioís New Model ID-55

EMISSION TYPE

Experimenter or Part -time Serviceman, who has delayed purchasing
higher priced Tube Tester.

The

FOR

Model

TD -55

The Professional Serviceman, who needs an extra Tube Tester for outside calls.
The busy TV Service Organization, which needs extra Testers for its field men.

Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27,
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Nova!
and Sub -Minar ty es.
You can't insert a ube in wrong socket
The Model TD -55 provides a super sensiIt is impossib to insert the tube in the
tive method of checking for shorts and
wrong socket when using the new Model
leakages up to 5 Megohms between any
TD -55.. Separate sockets are used, one
and all of the terminals.
for each type of tube base. If the tube
Elemental switches are numbered in strict
fits in the socket it can be tested.
accordance with R.M.A. Specifications.
The
4 position fast -action snap switches
"Free- point" element switching system
are all numbered in exact accordance
The Model TD -55 incorporates a newly
with
the standard R.M.A. numbering sysdesigned element selector switch system
tem. Thus, if the element terminating in
which reduces the possibility of obsopin
No.
7 of a tube is under
lescence to an absolute minimum.
test, button No. 7 is used for
Checks for shorts and leakages between
that test.
$
95
all elements
Net
Complete with carrying case

$26.95

$6.95 after 10 day
trial then $5.00 per month for
Terms:
4

a

months.

26

Superior's
Model
TW -I1
New

TUBE TESTER
STANDARD PROFESSIONAL

Tests all tubes, including 4, 5, 6, 7,
Octal, Lockin, Hearing Aid, Thyratron,
Miniatures, Sub- miniatures, Novais, Sub minors, Proximity Fuse Types, etc.

Model TW -11

Uses the new self -cleaning Lever Action Switches for individual element testing. All elements are numbered according
to pin- number in the RMA base numbering system. Model TW -11 does not use
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. Printed in
large easy -to -read type.

--/$47.50

Terms: $11.50 after 10 day
trial then $6.0) per month for
6

months.

..4

TRY FOR
Permit No. 61430
New York, N. Y.

BUSINESS
Postage Stamp

internal connections.

EXTRAORDINARY FEATURE
SEPARATE

SCALE FOR LOW- CURRENT
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.
Housed in hand -rubbed oak S
TUBES

cabinet

10

4750

DAYS

BEFORE you buy! THEN if satisfactory pay in easy, interest free, monthly
payments. See coupon inside

FIRST CLASS

No

NOISE TEST: Phono -jack on front panel
for plugging in either phones or external
amplifier detects microphonic tubes or
noise due to faulty elements and loose

REPLY

POSTAGE WILL

BE

CARD

if Mailed

in

PAID BY

-

Necessary

the

U. S.

We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the

monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
VIA AIR MAIL

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

MOSS ELECTRONIC DIST. CO., INC.

3849 TENTH AVENUE
NEW YORK 34, N.Y.

OR FINANCE
CHARGES ADDED!

J

SEE

OTHER
SIDE

CUT OUT AND MAIL TODAY!

