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FAWCETT HOW-TO BOOKN
AT YOUR LOCAL NEWSSTAND. LEADING DRUG NTORE. SUPER
MARKET. HARDW ARE STORE AND BUTLDING ST LY DEANLER

MELHANIX HLUSTRATED E

CARPENTR

HANDBOOK

HANDY MAN'S HOME MANUAL * Home insulation,
wall-to-wall carpeting, paneling, carport. (No. 328)

PHOTOGRAPHY HANDBOOK - Weegee, Gowland,
others. Darkroom, bounce light, effects. (No. 327)

Mechanix Itfustrated CARPENTRY HANDBOOK -« Tools,

home construction, add a room, furniture. (No. 326)

Peter Gowland's How To Take Better HOME MOVIES.
Lighting, composition, editing, projection. (No. 325)
Also available in hard cover edition at $2.00 per copy.

Make Your Own ELECTRICAL REPAIRS * New edition.
Wiring, locating trouble, appliance repair. (No. 324)

ANTIQUE GUNS + Photos of over 400 old firearms.
Muskets, pepperboxes, derringers, oddities. (No. 323)

CHILDREN'S FURNITURE You Can Build * Construction
techniques, toys, tables, chairs, finishes. (No. 322)

Mechanix Illustrated HI-FI GUIDE -« Building from
kits, adding radio and TV, top hi-fi records. (No. 32t)

How to Make PLUMBING REPAIRS Tools, emergencies,
fixtures, sewage systems, wells, swimming pools. {No.320)

ELECTRONICS Handbook * Tools, testing, hi-fi,
photo flash, geiger counters, “ham' radio. (No. 319)

CANDID PHOTOGRAPHY * Candid animals, portraits,
nudes, industrials, children. Salon section. (No. 318)

How to Build with PLYWOOD + Bookcases, tables,
cabinets, toys, kitchen and garden projects. {No. 317)

ARCHERY Handbook * New edition. Games, hunting,
making bows and arrows, practice, equipment. (No. 316)
Also available in hard cover edition at $2.00 per copy.

Handbook of TELEVISION REPAIR * New edition.

Color TV, remote control, money-saving hints. (No. 315)

ASTRONOMY Handbook * Monthly star guide, star.
finder slide rule, how to build a telescope. (No. 314)
Also available in hard cover edition at $2.00 per copy.

Peter Basch's GLAMOUR PHOTOGRAPHY = Over 250
magnificent figure studies, pin-ups, candids. (No. 313)

BUILD IT + News! Carport, patio roof, basement
playroom, dormer gable. Dozens of projects. (No. 312}

STOCK BUYING Guide * Stocks for income, growth,

safety; mutual funds, uranium stocks. Photos. {No. 311

Tom McCahill's CAR OWNER Handbook « Top expert
gives real dope on buying, testing, driving. (No. 310}
Also available in hard cover edition at $2.00 per copy.

HOME IMPROVEMENTS You Can Do * Indoor, outdoor
projects. House, grounds: play, work areas. (No. 309)
Also available in hard cover edition at $2.00 per copy.

The Art of MYPNOTISM « By famous hypnotist Joan
Brandon. Explains "'Bridey Murphy" story. (No. 308)

The TROPICAL FISH BOOK + Over 130 fishes are
described, illustrated. Tanks, plants, food. (No. 307)
Also available in hard cover edition at $2.00 per copy.

To order direct, send 75¢ per copy for regular edition or $2.00 per copy for
harc cover De Luxe edition to: FAWCETT BOOKS, Dept. PR-2, Greenwich, Conn.
Add 10c per copy mailing charge for all books. Specify books by title and number.
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SHOP—Selling, installing,
servicing Television (including
Color TV) and Radio receivers,
sound systems, efc.

2. MILITARY ELECTRONICS
— Automatic weapons con-
trol and communications techni-
.cian, efc.
-~
y 3. RADAR TECHNICIAN—

Operation and maintenance
of navigation devices, etc.

1. YOUR OWN SERVICE

4. TV-RADIO BROADCAST-
ING —Studio technician, con-
trol room operator, TV camera-
man. FCC licensed operator.

5.INDUSTRIAL TELEVISION-
Installation, operation servic-
ing of closed circuit TV systems.

6. AIRCRAFT RADIO—Flight
tester, control tower opera-
tor, radio operator.

7. AUTOMATION ELEC-

TRONICS — Specialist on
electronic instruments and aufo-
matic controls.

8. TWO-WAY RADIO—Op-

eration and maintenance of
police, taxi, bus, truck communi-
cations systems.

9. REMOTE CONTROLS—
Laboratory specialist on
servo-mechanisms, guided mis-
siles, radio-controlled devices.

10. COMPUTERS—Install

and maintain  Electronic
“Brain' devices for office and
industry.

..+« PLUS MANY OTHERS

Scores of jobs like those above in the technical end of Television-
Radio-Electrcnics are open to men with proper training. Hundreds
of DeVry graduates hold jobs iike those. Many prepared at home
and then we helpad them get started. Hundreds had no previous
technical training, no high school diploma, and while training
never left home nor quit their jobs. Many were marriad men.
Some paid for their training by repairing TV and Radio sefs in
their spare time.

DTI's program helps you do this because it is different. You get
on-the-job type experience, clear explanations. You build and
keep your own test equipment, as you perform over 300 practical
projects. You use visual training HOME MOVIES and the remark-
able Electro-Lab. You may even build a fine quality 21-inch
Television set, if you wish.

TRAIN IN OUR WELL-EQUIPPED LABORATORIES

If you prefer, you tan get all of your training in our great Chicago
Laboratories. Friendly, capable instructors work closely with you,
as you learn about the commercial equipment you encounter
later in the field. Students use this fine equipment, including the
broadcasi-type cammeras, monitors, microphones, etc. in our TV-
Radio studios . .. the color TV sets . . . the test instruments, etc.
Send coupon for details.

EMPLOYMENT SERVICE

Placement is the ‘“payoff'’ in any training program. We have
close contact with many employers in our field. We are proud
of our graduvates—for they have done us proud! That's why we
believe we can help you get started. And if you are thinking of
going into business for yourself, we help you there too.

IMPORTANT FACTS ABOUT MILITARY SERVICE
We have valuable information showing how to make the most of I
your service in the Armed Forces. Mail the coupon.

HOME MOVIES

We loan you a projector
and mony reels of instruc-
tive film. Run them off
yourself. How clear the
basic principles of Elec-
tronics can be
with this help-
ful training aid

. a DTI ex-

VACUUM
TUBE
VOLTMETER

EXCLUSIVE ELECTRO-LAB*

Wiring diagrams show up through the transparent
base. You follow each diagram, making scores of
circuits. Parts are mounted quickly . . . easily with
spring clip connectors. Over 300 projects include
the building of a 5-inch Oscilloscope and a Vacuum
Tube Volimeter . . . both valuable test instruments.

*Trademark
HERE’S ALL YOU DO

I you are 17 to 55 and want to prepare to get into a field
with good pay and promising future, just fill in the coupon
and send it to us. We will tell you how you may get ready
for a wonderful future for yourself and your loved ones.

Accredited Member of National Home Study Council

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, IIl., Dept. FPE-N

| would like a copy of “Electronics and YOU" showing many oppor-
tunities in Television-Radio-Electronics, and how DTI may prepare me
for a start in this billion dollar field.

- e p Of the opportunities listed above, 1 am interested in No.__

One of America's Foremost Electronics Training Centers

D:VRY TECHNICAL INSTITUTE

Formerly DeForest’s Training, Inc. City Zone State
4141 BELMONT AVENUE, CHICAGO 41, ILLINOIS 1038 DTI's training is also available in Canada

Neme_ . -
PLEASE PRINTY

Age

Street __ 0000 —— . __Apt.
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GET IN ON T

L. C. Lame, B.5,, M.A.
President, Raclio-Tele-
wision Troining Asso-
ciation. Executive
Director, Pierce School
of Radio & Televizion.
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TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in your SPARE TIME

Next to the atom and hydrogen bombs, the biggest
noise being made today is by the booming radio-
television-electronics industry.

Now, while the beom is on in full force, is the time
for you to think abcut how you can share in the high
pay and good job security that this ever-expanding fleld
offers to irained technicians.

Just figure it out fer yourself. Thare are more than 400

and hundreds more to be built; more than 34 million
sets in the country and sales increasing daily. Soon
moderately priced color television sets will be on the
market and the color stampede will be on.

All these facts mean that good jobs will be looking for
good men. You can be one of those men if you take
advantage of my training now — the same fraining that
has already prepared hundreds of men for successful

television broadcasting stations operating right now  careers in the radio-television-electronics fleld.

No experience necessary! You learn by practicing with professional equipment RADIO
1 send you. Mony of my graduates who now hold down good paying technitian
jobs started with only grammar school training.

It you have previous Armed Forces or civilian radio experience you can
finish your training several months earlier by taking my FM-TV Technician
Course. Train at home with kits of parts, plus equipment to build YOUR OWN
TV RECEIVER. ALL FURNISHED AT NO EXTRA (O:T!

After you finish your home study training in the Radio-FM-TV Technicion
Course or the FM-TV Technician Course you get two weeks, 50 hours, of
intensive Laboratory work on modern electronic equipment at our associate
school in New York City, Pierce School of Radio & Television.

COLOR TV TECHNIZIAN COURSE—AI new! Learn the lotest. Be prepared for  those
w. Color TV servicing profits ahead! Contains the most up-to-date servicing data, pro-
cedures and Circuts —previous training or experience in radio required.

My School fully approved to train Veterans under
new Korean G. |. Bill. Don’t lose your school bene.
fits by waiting too long. Write discharge date on

FM-TV
TECHNICIAN
TRAINING

Suput-Het
Radie Wecelver

EXTR

LABORA

TRAINI
NEW Y
(<)

AT NO EXTRA
COsT!

AF-RF Signel Generater

e CW Telepione
Transmifear

A Public Addrass System

Combination Voilmater.
Ammate--ORmmetar

LEARN BY DOING
As part of your freining | give you the equipment you need te set up your own home
iaboratory and prepare for @ BETTER-PAY TV JOB. You build and keep an Electromagnetic
IV RECEIVER designed anc engineered to teke any size picture tube up to 21-inch,
ilO-inch tube fernished. Slight extra cost for larger sizes.) . . . also a Super-Het Radio
Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, (-W Tele-
phone Transmitter, Public Address System, AC-DC Power supply. Everything supplied,
including all tubes.

YOU GET

THESE [ & §
’M
.

MAIL THIS COUPON TODAY!

O N
Mr. teonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION

Dept FPE-1D, 52 East 19th Street, New York 3, N. Y.

s

Sylvania Now Sponsoring
RITA’s Celor TV Technician Course
Omne of the notiox’s largest electranics monufacturers
and marketers Sytvania Electric Procucts Inc. in its
continving effort’to cooperate with independent service
dealers is now spensoring the RITA Color Television
Technician - Course. Available 1o Sylvania Dealers.

FCC COACHING COURSE

l Deor Mr. Lane: Send me your NEW FREE BOOK, FREE SAMPLE LESSON,
that will show me how | can make TOP MONEY IN TELEVISION. | un-
derstond | am under no obligation.

Qualifies you for Kigher Pay! Given to all (PLEASE PRINT PLAINLY)

my students AT NO EXTRR (OST. Helps you qualify for the TOP JOBS in Radio-TV Noks -
that demand an FCC licemsal Full training and preparation aof home for your FCC

Addrass,
Hcense.

Clty. Zone____State,

O Coior TV Technician Course
3 Radio-FM-TV Technician Course
O FM-TV Technician Course

O TV Studic Technician Course 1
S on EE v vE EE B TN S N .

Radio-Television Training Association

52 EAST 19th STREET o NEW YORK 3, N. Y.
Licensed by the Staze of New Ycrk-® Approved fcr Veteran Training

Write discharge date




Cover photos by Simon
Nathan; photos on this page
by Peter Gowland. All other
photographs are by the au-
thors, or are reproduced
through courtesy of the manu-
focturers of the products
shown.
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Pocket-Size Transistor Radio

Transistor Amplifier for Telephones )

Electronic Timer

Shoot Pictures at |/700th Second'
Sound in Three Dimensions . .
Tone-Arm Kit .
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The Transistor Goes Hi-Fi
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The “How-To-Do-It" Hi-Fi Monthly Magazine
audiocraft....

audiocraft f
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such as:

The Grounded Ear, by Joseph Marshall
What's new and significant in sound reproduction

TipS for the Woodcrafter, by George Bowe
Sound Servicing, by irving M. Fried

Tape News and Views, by J. Gordon Holt
Basic Electronics, by Roy.F. Allison

Sound Fanciers’ Guide, by R.D.Darrell
Audio Aids — New Ideas for the Hi-Fi Hobbyist
Audionews— New Products in the Audio Field

PLUS...

e Pre-tested build-it-yourself designs.

e "How They Did It picture stories.

e Articles by outstanding authors.

o Reviews of sonically unusual recordings.

-

audlocraft, 2243 Publishing House, Great Barrington, Mass.

Please send me, ABSOLUTELY FREE, a copy of the latest issuc of audlioeraft, and bill me for a
three year subscription to start with the following issue. This is at your money-saving price of only

$9.00 ]
I prefer 2 years at $7.00 [] I prefer 1 year at $4.00. (]
(25 issues) (13 issues)
NAME
ADDRESS

Add $1 per year for subscriptions outside the U.S. and Canada.

NO RISK GUARANTEE—If my free copy does not live up to expectations, I may cancel my subscription
and pay nothing.
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About the Authors . ..

DONALD CARL HOEFLER

Mr.. Hoefler hat been engaged in electronics since
it was little more than an after-hours "bull-session"
topic for fledgling electrical engineers. He was for
several years & flight radio officer with Pan American
Airways, and later was associated with Major Edwin
H. Armstrong, the inventor of FM radio. He was also
a Naval radio instructor, and is currently engaged as
sound engineer for RCA-Victor. In this latter post, he
has been respensible for a number of innovations in
magnetic tape techniques. Don speaks with the au-
thority of broad experience, acquired throughout the
United States and Europe.

ROBERT HERTZBERG

A man of many interests, Mr. Hertzberg is equally
at home with transistors and t pewriters, cameras and
cutting tools. These varied talents have served him—
and a host of readers—well, for he has been by turns
{and all combined) an electronic technician, en-
gineer, writer-editor and magazine executive. For-
merly editor-in-chief of MECHANIX ILLUSTRATED,
Bob now spends his time traveling abroad, paying per-
sonal calls on friends acquired via the radio waves,
and to writing magazine articles and books. He is
well known to readers of the Fawcett specialized-
book series for his excellent volumes on TV repair.

PETER GOWLAND

Though perhaps best known as a connoisseur of
feminine beauty and photographer of motion picture
luminaries, Mr. Peter Gowland of Hollywood, has
been a reqular and frequent contributor to elec-
tronics and workshop publications for many years.
Representative of his work in these latter fields, is the
excellent article, "Four-Station Radio-Intercom,"
published in this magazine.

Those PRACTICAL ELECTRONICS readers, who
are interested in moving-picture cameras, will find
Pete's HOW TO TAKE BETTER HOME MOVIES,
published in the Fawcett specialized book series,
especially rewarding.



VISION

TELE

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver,

standard broadcast and short wave

Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator

A Valuable Professional Multitester

19 BIG KITS

YOURS TO KEEP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

. TELEVISION, INCLUDING COLOR TV

. RADIO, FM AND AM

. INDUSTRIAL ELECTRONICS
. SOUND RECORDING AND Hl1 FIDELITY

5. PREPARATION FOR FCC LICENSE

6. AUTOMATION

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a secure future for yourself if you get into Elec-
tronics 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, Serv-
icing and Repair, and many other branches.

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

Fully illustrzted “Career” Book in

course. You can handle sales, servic-
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 —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

7. RADAR AND MICRO WAVES
8. COMMUNICATIONS

— many other materials and services
— consultation privilege with our
qualified staff, and Graduate Em-
ployment Servicee. EVERYTHING
YOU NEED for outstanding success
in Electronics

ENT TRAINING AT

wish to tak
\f YO:esmeM SchN‘_‘ a
W's TV cap““

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

'GET FAST SERVICE— MAILNOW TO OFFICE NEAREST YOU!

NATIONAL SCHOOLS, DEPT. R4Y-27
4000 S. FIGUEROA ST. or
LOS ANGELES 37, CALIF, CHICAGO 1, ILL

Rush free TV-Radio “Opportunity” Book and sample
§ 1esson. No salesman will call.

Tv-Radio-Electrenics. PLUS actual sample
lesson—yours at no cost, no obligation. ]
t1P COUPON MOW . .. MAIL IT TODAY!

187 N. LA SALLE ST, '

APPROVED FOR G.I. TRAINING NAME AGE
NATIONAL SCHOOLS !~
CITY. ZONE STATE

[] Chack it interested ONLY in Resident School training at Los Angeles
VETERANS- Give dote of Dischorge

4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF.
187 N. LA SALLE ST, CHICAGO 1, ILL
IN CANADA: 811 W. HASTINGS ST, VANCOUVER, B. C.
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A "hear-see” television taj yer, electronic air conditioning

and light amplification, ore among recent wonders from RCA's labs.

Prerecorded TV selections are reproduced through a standard black-and-white set with the “hear-see” tape player.
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No larger than most tape reproducers is the “hear-see” device, shown with Dr. Harry Olson, director of its developinent.

OUR MAJOR DEVELOPMENTS in electronics re-

quested five years ago by David Sarnoff, chairman of
the board of the Radio Corporation of America, were pre-
sented to him by RCA scientists on October 1, 1956, to mark
his 50th anniversary in the fields of radio, television and
electronics. These are the new developments:

A room cooled or heated by electronic panels, oper-
ating in complete silence and with no moving parts.

A noiscless electronic refrigerator with no moving
parts.

A home “hear-see” magnetic tape player which re-
= pPe p

produces television programs through standard tele-

vision reccivers.

An electronic amplifier of light which amplifies by up
to 1,000 times the brightness of projected light; and a
practical application in the form of an amplifying
fluoroscope for industrial X-ray use.

Electronic Air-Conditioning System

Demonstrated in a specially constructed room, the RCA
electronic air conditioner is described as a truly revolu-
tionary development—an air conditioning system which for
the first time operates in complete silence, contains no
moving parts, produces no heavy drafts, and can be used
either to cool or to heat a room by the simple expedient
of reversing the flow of direct electric current.

This system consists of large wall panels which become
cold under the influence of direct electric current. With a
reversal of the electric current, the same panels produce
a heating cffect. Employing new materials developed at
RCA Laboratories, the systemn uses no motors, fans, pumps
or other moving parts, but achieves room cooling or heat-
ing by both radiation and convection—the gentle circula-
tion of air caused by difterences in the air temperature. In
the small RCA demonstration room used for display, the
system is capable of maintaining a room temperature as

much as 25 degrees cooler than the temperature outside.
Used in reverse for room heating, the system is capable of
maintaining a room temperature considerably more than
25 degrees warmer than the temperature outside, according
to the RCA scientists.

The air conditioning system and the refrigerators oper-
ate on a principle discovered more than 120 years ago by
the French physicist Jean Charles Pettier. In the so-called
“Peltier Effect,” the passage of a direct current through a
junction of two dissimilar materials creates a cooling effect
at the junction when the current moves in one direction,
and a heating effect when the direction of current is re-
versed,

The Peltier effect has been applied in the following
fashion to achieve the RCA room air conditioning system:

The passage of direct current through the thermo-
electric junctions behind each of the small square plates on
the wall panels causes heat to be carried away from the
squares. At the other end of each junction is a set of small
cooling fins which dissipate the heat. When the system is
used for heating, the current is reversed, and the heat is
“pumped” electronically into the plates from the air out-
side thc room.

The panels replace a complete section of wall, so that the
cooling or heating surface is in the room while the fins are
exposed to outdoor air. Since the fins are only 4 inches
long, they might normally be adapted to any architectural
design by shielding behind a decorative panel.

Electronic Refrigerator

According to RCA scientists this appliance represents
another major step toward practical refrigeration in a
form which may supplement and diversify the art of re-
frigeration as we know it today. It operates on principles
identical to those of the electronic air conditioning system.
The refrigerator has a food compartment of 4 cubic feet,
in which a temperature of 40 to 45 degrecs is maintained.
plus a 30-cubic-inch ice tray in which ice cubes can be pro-
duced. Like the air conditioner, the refrigerator is noise-
less and has no moving parts.



Cooling in the food storage compartment is achieved
with an array of thermojunctions similar to those used in
the air conditioning system. These are mounted directly
on the outside wall of the aluminum cooling compartment,
and theydissipate through air-cooled fins the heat drawn
from inside the compartment.

The ice tray rests on a slab ol copper, 1o whose under-
side are attached several thermojunctions. Larger cooling
fins are arrayed around the ice compartment assemblv for
removing heat.

"Hear-See" TV Tape Player

An outgrowth of the rescarch program which des cloped
the RCA tape recorder for color television broadcast use
the new “hear-see” home magnetic tape player tor hlack-
and-white television is a development of major significance
in the field of home entertainment.

“Adding sight to the sound of recorded selections, this
new device heralds the approach of a new era in the re-
cording art,” says RCA’s Dr. E. W. Engstron.

The “hear-see’” home magnetic tape player for television,
housed in a cabinet no larger than a high-quality mag-
netic tape sound reproducer, can play over a standard
television set the pictures and sound of television sclec
tions pre-recorded on magnetic tape. Employing reels of
various sizes, the player reproduces on the TV set black-
and-white TV selections cquivalent in running time to
phonograph records, from tape only 14-inch wide. The
tape selections are recorded on the previously-developed
RCA muagnetic tape recording system for black-and-white
and color television. Already under way is the next step—
reproduction of pre-recorded “hear-sce” tape selections in
color.

According to Dr. Engstrom, research is in progress on
development of a simple recording attachment for the tape
player. Such a system, he said, would permit the home

Room above is cooled or heated by noiseless, draftless,
clectronic, panel-type system, believed to be the first all-
clectronic air-conditioning. Noiscless electronic refrigera-
tor, shown in ph()togruph at the left, has no moving parts.

user to record his favorite incoming TV programs for
repeated viewing, and to make original tape recordings at
home for immediate or later playback on the television
set.

Developed by a tcam of scientists and engineers under
the direction of Dr. Harry ¥. Olson, Director of RCA’s
Acoustical and Electromechanical Rescarch Laboratory, the
novel tape player embodices techniques learned in the de-
velopment of the earlier and larger RCA color TV tape
recorder for broadcast use.

Pre-recorded tupes for the television tape player can
be casily produced by techniques already proven in the
RCA television tape system for broadcast use, and they
can be marketed in the samne fashion as standard phono-
graph records and sound tapes. As television itsell has
shown, the artistic possibilities ol combining pictures with
sound are limitless.

Electronic Light Amplifier

The new RCA e¢lectronic light amplifier, which can in-
crease by up to 1,000 times the brightness of projected
light images, is a development of major potential impor-
tance in the field of electronic display techniques.

“An amplifier of this type.” says RCA’s Dr. D. W. Epstein,
devcloper of the device. “may find wide application in a
number of areas. An example is radar viewing, where the
obscrver frequently must cope with dim images, and where
persistence as well as brightness are desired. Since the
amplifier also converts invisible X-rays and infra-red images
to bright visible images, other possible important uses lie
i the military field and in astronomy.”

Developed from an electronic light amplifier originally
developed by Mr. Kazan and Dr. F. H. Nicoll, of the RCA
Laboratories technical staff, the new device consists of a
thin screen formed by two closely-spaced layers, one of
photoconductive material and the other of electrolumines-



cent phosphor. Between these is a very thin layer of opaque
material to prevent leeding back of light. The layers are
sandwiched between two ransparent clectrodes, and a volt-
age is applied across the entire assembly.

In operation, an extremely dim light image falls directly
on the photoconductive layer, permitting a corresponding
pattern of clectric current to flow through to the clectro-
luminescent layer. Under the influence of this current pat-
tern, the electroluminescent phosphor emits light, forming
a high-brightiness image of the original picture. This proc-
ess occurs because the photoconductive material acts as
an insulator in the absence of light. but conducts current
under the influence of light. The electroluminescent ma-
terial remains dark until it is excited by an electric anrent,
which causes it to emit light.

In a demonstration, an image too dim to be seen clearly
by the human eye was projected against the photoconduc-
tive layer of the panel from a slide projector. On the other
side of the panel, the image appeared as an extremely
bright picture of television quality, formed by the light
emitted by the clectroluminescent phosphor.

The amplifying fluoroscope for industrial X-ray use is
an application of the light amplifier with potential uses
in a wide range of industrial inspection functions. It dis-
plays X-ray images 100 times brighter in greater contrast,
and consequently with marked improvement in percepti-
hility of detail in comparison with present-day fluoroscopic
screens. Consisting of a thin panel which can be substituted
readily for the conventional fluoroscopic screen, the new
device permits viewing of X-ray images in normally lighted
surroundings rather than in the darkness needed for view-
ing by present techniques. Use of the amplifying fluoroscope
also makes it possible 1o reduce X-ray intensity by as much
as ten times and still achieve images of satisfactory bright-
ness and contrast for direct viewing.

The ability of the light amplifier panel to convert X-rays

Electronic light amplifier, left, increases projected light’s
brightness 1000 times. Potential lies in electronic display,
radar, etc. The amplifying Huoroscope, photograph above,
can increase brightness of X-ray image up to 100 times.

1o visible light made possible the development ol the ampli
tying fluoroscope. In this application, X-ray shadow pictures
falling on the photoconductive layer permit a correspond-
ing pattern of electric current to flow through to the elec-
troluminescent layer, which emits light corresponding to
the original X-ray shadow picture.

The gain in brightness, plus the added clarity of the
image displayed by the amplilying Hluoroscope, will per-
mit far more rapid and thorough X-ray examination ol
metal welds, castings, loaded ammunition, electron tubes.
critical structures, and many other objects which must be
inspected without being disturbed or destroyed.

In & demonstration, the amplifying fluoroscope was shown
in operation adjacent to a standard industrial fluoroscope
screen of the type. Even in a darkened room. the finoro-
scopic image on the conventional screen remained almost
invisible until the eyes of the obscrvers had become dark-
adapted, and the visible image even then remained difhicult
for the eye to observe in detail. The same image appearing
on the new amplifying fluoroscope, however, could be scen
clearly and in detail even when the room lights were turned

on. The sample examined with both screens was an elec- .

tron tube.

The panel may be constructed in any desired size. The
example shown in the demonstration was a square measur-
ing 6 inches on each side.

Further research is expected to produce a photoconduc-
tive material which will respond with sufhcient speed to
changes in X-ray or light emission, making possible the
development of an electronic amplifying fluoroscope tor
various medical uses. The present device, continues to
emit its light for a few seconds after the X-rays have been
cut off. This feature in the present device permits its use
also wherever it is necessary to obtain an image that will
persist for a few seconds after X-ray emission has been
discontinued. ®—R. H.
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The Confidential
Sound Recorder

The practical uses for these new pocket-sized recorders are almost unlimited.

With miniature recorder, executive
may dictate while en route to office.

Important telephone conversations
can be recorded, considered later.

American-designed “Midgetape” ofters improved quality
but limits the uninterrupted recording time to half an hour.

‘‘m ADIES AND GENTLEMEN,” said the newsman,

L“for the next 47 seconds your TV screen will be ab-
solutely dark. It will be dark not only because of the clan-
destine conditions surrounding the recording you will hear,
but also because it will symbolize the bleakness of our city’s
future. Bleakness becausc of the tantilizing and tragic pros-
pect of excitement through narcotics, drugs which even this
very moment could be offered to your son or daughter by
the most vicious elements this city has ever known. Listen.”

As the screen darkened, those next 47 seconds galvanized
the entire population of a midwestern city into action. For
what they heard was purported to be an actual on-the-spot
recording of a narcotics sale between a dope “pusher” and
a drug addict, with the newsman playing the part of the
youthful addict.

But the only part of this recording which was pure fakery
was the newsman’s acting. He actually had gained the con-
fidence of the peddler, and he was buying dope, and he did
in fact make an actual sound recording of the conversation
which took place during one of these sales.

The manner in which the recording was made is u little



known by-product of the development of magnetic (wire
and tape) recording. Today there are available recorders
small enough to conceal in a coat sleeve, in a trouser leg,
under a skirt, or even in a pocket. Microphones can be
concealed under a necktie, in a tie clasp, or even—shades of
Dick Tracy!—in a wrist watch. It is also possible to record
both sides of a telephone conversation, without those an-
noying beeps.

To learn what has been going on here, we have to go back
a few years. The time: World War Il. The place: Nazi
Germany.

The first inkling the Allies had that Herr Hitler's boys
must have come up with something rather sensational in
sound recording, came through listening to cnemy radio
broadcasts. There was a certain newscaster whose invective
from Berlin was of particular interest to members of the
Allied command. He was suspected of rather intemperate
personal habits, and somctimes on the air he would seem
o depart from his carcfully-censored script and pass re-
marks which were nuggets ol inlormation for the enemies
of the Axis. No one on'our side ever thought he was trying
to be friendly, but they welcomed his indiscretions all the
same.

But as all good things must end, so suddenly, did this
unexpected help. Never again did the radio oracle depart
{from the tortuous line ol Nuzi propaganda. But then some-
thing new appeared to pus/de the monitors. Although this
spieler was regarded as aii excellent speaker, even when well
in his cups, there now were occasionally very embarrassing
gaps in his delivery. Since “dead air” is the cardinal sin
among broadcasters the world over, this new tack was com-
pletely bafiling.

Finally an observant American corporal, who had been
monitoring the broadcasts for many months, noticed an-
other change in these broadcasts, that they were now con-
sistently fifteen seconds late in reaching the air. But what
possible connection could there be hetween delayed starts
and occasional tong pauses in the middle ol the broadcasts?

Employing wire, rather than tape, Genuan-made “Minifon”
is smallest and longest-playing of miniature recorders.

He pondered the question for days. He lay awake nights i
the darkened barracks trying to fit the pieces of the puzzle
together. Wiy had this heretofore unpredictable newscaster
{rom Berlin suddenly become so absolutely reliable? Why
was his program always late in going on the air, and always
by the same amount? What was the explanation for those
very long periods of dead air? At last, well after lights out
one night, he thought he had the answers. But it would be
some time before he could prove it.

Knowing he had nothing to lose, however, he outlined
the idea to his commanding officer. Suppose, he argued, the
krauts had a way of delaying sound, of hearing it before it
went on the air, and cven of killing it before it were broad-
cast if it should be objectionuble. This could jibe with the
known facts. The only trouble was, no one had ever heard
of a way to store sound for fifteen seconds, and then either
release it to go on its merry way, or relegate it lorever to
oblivion.

By the time the corporal was proven right, the news-
caster’s voice had long since disappeared from the air, and
he, probably, [rom the face of the earth, poor fellow. But
when a retreating Nazi demolition team had botched its job,
and the Americans captured an enemy radio station intact,
they saw a piece of apparatus which to them might well
have come out of a science-fiction novel.

That discovery was the very foundation of what has be-
come the burgeoning magnetic recording industry in
America today. And the corporal’s theories, incidentally,
proved absolutely correct. By placing a considerable dis-
tance (and therefore time) bhewween the record and play-
back heads ol a magnetic recorder, the Nazis were able to
use a censor who did his job just as the news was broadcast.
The censor listened to the words of the newscaster, whose
voice at that instant was ot going on the air but only into
the magnetic recorder. If ever he said anything which was
out of line, the censor simply opened a key before the signal
reached the playback head, so that that part of the signal
never got on the air.

Standard recording time of the Minifon is 214 hours, but
this may be increased to 4 hours by a simple modification.

13
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Minifon accessories:
lead, stenographer’s headset,
mike-speaker, and playback jack
that plugs into radio or TV set.

telephone

The Germans had no faith in anyone at that time, it
scemed, for they had also developed a completely sceret
miniature rccorder, which enabled them to snoop on their
own members who were suspected of deviation. Tt also was
used in espionage, but obviously with a great deal more
dithculty.

An mmproved model of this secret recorder s today being
manufactured m Hamburg, Germany, and is readily avail-
able to anyvone in the United States through Lincoln Elec-
tronics, Lincoln Building, New York 17, N. Y. And it is
performing more sub rosa jobs than its inventors ever
thought of. Lawyers and private investigators are using it to
obtain evidence for clients. Although such evidence is sel-
dom admissible in court, when a person s contronted with
a complete transcript of his very own words, a court trial
often becomes unnecessary.

Law enforcement olflicers everywhere are using it, not so
much for trial evidence, as for fact-gathering. 1f the investi
gator is in dircet contact with the suspect, he may conceal
the recorder on his person. it not, he may be able to hide
it in the subject’s room, or to arrangc a telephone wire tap.
Due 1o its extremely small size, the miniature recorder can
be hidden almost anywhere. It is truly an amazing example
ol the art of miniaturization.

The original German prototype, now sold in this country
as the Minifon, is both the smallest and the longest-playing
ot scveral such types now available. It measures only
134x374x654 inches and weighs a mere pound and three-
quarters. Standard recording time is 215 hours, although
this may he increased to 4 by a simple modification which
slows the motor speed.

Not all of the applications of miniature recorders are
cloak-and-dagger stuff, of course. On the contrary, most of
the recorders sold are employed for perfectly ordinary husi-

ness uses. Even then, however, some of the side eflects of )

these remarkable devices, the Minifon and Midgetape, can
be extremely exciting.

There is a world-famous medical researcher, for example,
who now does all of his corresponding by recording while
riding the commuter train between his home in Connecticut
and his laboratory in New York. He figures he used to spend

Another of Minifon's accessories
is this wrist-mike—evidence
that Dick Tracy has a following
among the German designers, too. a

When worn, the wrist-mike appears
only as a handsome chronometer
making the pocketsize Minifon
confidential recorder indeed!

two hours cvery dav in such routine chores. Now this work
is done even before he enters the olhee. As soon as he walks
in, he hands the recorder to his secretary and proceeds to the
laboratory. That saving of two hours a day means at least
ten hours a week, 520 hours a year. Who knows how many
lives may be saved by some great medical discovery being
made that much sooner, all due to the time saved by a
miniature recorder?

The American versions ol minicorders use tape as the
recording medium, while the Minifon uses wire. Since the
tape is at least one mil thick and a full quarter-inch wide,
while the wire is only two mils in overall diameter, it stands
to reason that a lot more wire than tape can be crammed
into a small space. This is the reason for the Minifon’s tiny
size yet tremendous capacity.

The Midgetape, an American design, uses a standard
tape cartridge, with a tape speed of 174 inches per second.
Tts size is 174x374x814% inches. The use of tape provides im-
proved quality and better signal-to-noise ratio, but it limits
the uninterrupted recording time to a half-hour. Since the
Midgetape employs a manual crank rewind, rather than
motor rewind as in the Minifon, along with a long-life
mercury battery, it does require less frequent replacement
of batteries. 1t would scem, then, that the choice of a
miniature recorder will depend largely upon its intended
uses.

A large portion of this book was dictated tor a Miniton
by the author while riding a train between his home in
Bucks County, Pennsylvania and New York Citv. The Mini-
fon’s outstanding teatures of portability and recording time
made it the obvious choice for me. But another fellow of
our acquaintance likes to tinker with automobile engines,
and he uses a Midgetape to record the operating sounds of
tts various parts. Since fidelity of sound is verv important to
him, and his commutation runs are relatively short, he chose
the tape job.

But we've never seen anyone who, alter spending just a
few minutes with a miniature recorder, can’t think of lit-
erally dozens of things to do with it. Some at hone, some
on the job, some humorous, some slightly larcenous, and
some just for fun. Try one. Thev grow on vou. ®—D. H.



The 7 Old-Fashioned Villaing of Tape Recording

..and How | £ jl_

- BRAND

Once upon a time, 701d-Fashioned Villains like this were wreaking endless woe on Decent People

with Tape Recorders. The 1st Villain was Oxenscheid the Oxide Shedder. He scraped

fr

%)

2

contact between the “grainy” coating and the head. The 4th Villain was Noysenhiss the Noise Generator.

<
N/ W=D
He generated tape hiss and modulation noise =3 as a result of the random vibrations and
/ / \\
irregular flux variations caused by the uneven magnetic coating of old-fashioned tape The 5th and 6th Villains
Q‘o B

were Dropofsky the Drop-Out Artist and Pringlethorpe the Print-Through Bug They

put nodules and agglomerates into the oxide emulsion of old-fashioned coated tape, causing “drop outs’” whenever

these trouble spots lost contact with the record or playback head, and inducing “print-through’ on the recorded

tape when the extra flux at the trouble spots cut through adjacent layers on the reel. The 7th Villain was Brattleby
: ! syl : e : :

the Embrittler. o He dried out the plasticizers in old-fashioned coated tape and embrittled

e

irreplaceable recordmgs Then : OCTOBER, 1954! That’s when a very un-old-fashioned little man by the name of
(' l.

F. R. O'Sheen @ announced that he had developed the revolutlonary new irish FERRO-SHEEN process of

tape manufacture and presto!_ -~

Villains were sent a-scurrying wnth cries of “Confound it — Foiled agal

magnetic oxide lamination of irish FERRO-SHEEN tape so smooth-surfaced and non-abrasive, so firmly anchored

ask for . R.O’Sheen . d irish FERRO-SHEEN, that is! ORRadio Industries, Inc,, Opelika, Alabama.



Pocket-Size Transistor Radio

In just one evening, you can build this miniature portable radio yourself from
a simple kit. Completed, it's small enough to fit inside a pocket or purse.

The transistor radio occupies onlr about half of an ordinary
coat pocket. Its chassis fits in a small leather cirving case.

TP
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MAGINE A TRANSISTOR RADIO so small that it can

be carried in a coat pocket or purse, and so sensitive that
it picks up World Series broadcasts in the New York sub-
way!l This remarkable little receiver is fun to use and to
demonstrate, not merely because of its performance, but
also because you can usually stun friends with the casual
statement,

“Oh, it’s just something I threw together in an evening.”

And you’d be telling the truth. Known as the “K'T-94"
and put out by Lafayette Radio of New York as a complete
kit, the set is a simple and highly satisfying kitchen-table
project. A punched and formed chassis, measuring all of
314 by 4 inches, holds the miniaturized components. As-
sembly of the latter takes about fifteen minutes. The real
work is the wiring, which must be done with care and a
very slender soldering iron because the parts are small and
close together.

The chassis, complete with its own 9-volt battery, slides
snugly into a leather carrying case. All that shows on the
top are two small knobs for tuning and volume control,
and an earphone jack.

The KT-94 derives its “'sock” from its full superhetero-
dyne circuit. This uses four transistors and a germanium
diode, and a builtin “loopstick” antenna. The latter is
slightly directional; that is, the case must be turned back
and forth a little to bring in stations at maximum volume.
All the energy required by the transistors is furnished by a
single dry cell of a new type, developed especially for trans-

1stor service. Although it is about the size of a common “C”
size flashlight battery, it is rated at 9 volts rather than 114,
and has both long life and excellent recuperation. The
writer inadvertently left his KT-94 on from a Saturday
night to the following Monday morning, and thought surely
it would need a new battery. However, after the set was
turned off and the battery allowed to rest for an hour, it
bounced right back with its original pep. The total current
drain from the battery, by actual measurement, is only 8
milliamperes; that is, 8 thousandths of an ampere.

In its basic form, the KT-94 is intended for earphone
operation with a single ear piece of the hearing-aid type.
As such, it can be used in complete privacy.

On local stations the volume is usually great enough to
permit the attachment of a small loudspeaker, in place of
the earphones. However, if full loudspeaker operation is
desired, it is better to use the KT-96. This is a combination
of a two-inch dynamic loudspeaker and a two-transistor
push-pull audio amplifier stage, all complete with its own
battery in a red plastic case just about the size of a pack-
age of ordinary cigarettes. A cord with a miniature phone
plug on each end connects the earphone jack of the receiver
to the input jack of the KT-96. The battery circuit of the
latter goes on automatically when the plug is inserted in the
jack, and off when it is removed. The output of the tiny
“squawk box” is enough to fill a whole apartment. The
sound is somewhat tinny, as you might expect from a small
speaker, but speech is reproduced very well. ®—R. H.
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Above is a complete schematic diagram of the transistor portable radio. Arrangement is conventional, time-tried

superheterodyne. “1N64” is germanium diode, used as second detector. Switch SW is combined with volume control R1.

BATTERY

This is a top view of chassis, removed from carrying case,with parts marked to correspond with schematic diagram.

Battery has snap connectors and fits in U-shaped clip. Other parts are very small. Transistors are size of an
eraser on lead pencil. Tiny transformers T1 and T2 measure merely 15 inch square by % of an inch in height.
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PHONE
JACK

At right is underside of chassis. Round objects are small  Loudspeaker unit on right contains its own amplifier and
fixed capacitors. Hand resting on leather case holds ear- connects to receiver proper by a flexible cord. Speaker
phone with its soft rubber end piece which fits in the ear.

set, 334x4V4x13 inches.

measures 2%x3x1l4 inches;

QUTPUT
INPUT
TRANSFORMER
INPUT Jack TRANSFORMER

C BLUE

I GREEN

' TR

4

I'_

L ha BLACK
BROWN !
LOUD
RED SPEAKER

BATTERY

Hook-up of loudspeaker box is very simple. Battery cir-

Two-transistor amplifier is built on chassis that surrounds
cuit is controlled by input jack. On transistor symbols the end of the timy loudspeaker. Shown here is amplifier
TRI1 and TR2, “B” is base, “C” collector, “E” emitter. unit out of the carrying case and with the battery removed.

VARIABLE CAPR

Wiring is simplified by having various small resistors and With the back panel of the loudspeaker box removed, com-
capacitors, lettered A through M, sitting vertically in holes plete unit is shown with the battery in position. Unit
in chassis. Pig-tail leads go to next soldering point. is so small it can actually be concealed in palm of hand.
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When the tiny new amplifier is utilized, listening is not restricted to the person holding the telephone receiver.

Transistor Amplifier for Telephones

There's no need to repeat the other end
of your conversation for your family—
you can buy a handy amplifier in kit form.

O YOU EVER MAKE or receive a long-distance tele-
phone call to or from a dear friend or relative, and
then repeat the conversation several times for the benefit
of other members of the family as they stand around anx-
iously? This is not only an unsatisfactory method of group
communication but also an expensive one, as the overtime
charges build up each time the phone is handed to another
person.

A unique little transistor amplifier, sold in kit form by
Lafayette Radio of New York, puts an end to the problem.
Existing telephone wires and equipment are not disturbed
in any way. The only connection between the phone and
the amplifier is a magnetic one, and takes the form of a
flat pick-up coil measuring 414 by 114 inches by 14 inch
thick. This is merely placed next to or under the phone
(the best position is determined by experiment), and the
amplifier then reproduces conversations through a small
loudspeaker.
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Circuit of telephone amplifier is conventional and straight-
forward. The letter “K” after resistor values indicates
1,000; therefore “150K” means 150,000 ohms. Pictorial
wiring diagram shows parts marked as in schematic above.

What makes the amplifierspeaker combination so un-
usual is its size. In a molded plastic box measuring only
314 by 234 by 134 inches overall-a mere handlul—are
neatly fitted the following: a three-stage, four-transistor
audio amplifier, a two-inch dynamic loudspeaker, and the
nine-volt battery that powers the whole thing. The entire
amplifier is built onto a horseshce-shaped little chassis that
surrounds the loudspeaker. On the chassis are three thumb-
nail size transformers and a combination switch-volume
control.

Assembly and wiring are simple, but require close care
because of the size of the parts.

The performance of this amplifier is little less than in-
credible. With the pick-up coil properly placed, the volume
is usually enough to overload the loudspeaker, and must
be reduced by means of the control. In the quiet of a home,
a whole roomful of people can listen Yo a conversation. In
an office, “conference calls” can quickly be arranged.

B =
3
2N107 &
TR4
Nr—
VAYAVAAVAR |
R6
47K R7 RS
68 n 12n




22

Remove back cover of case to see amplifier. Center section
marked “SK-66” is loudspeaker end. Battery is at bouom.

Knob at right end of amplifier case is for combined switch-
volume control. Telephone pick-up coil leads to input.

SPEAKER

Under-chassis wiring of amplifier is shown in the diagram
above. Special amplifier chassis is furnished with kit.

Becituse the unit is selt-powered and is ready for use an
instant after the switch is turned on, initial demonstrations
of its capabilities are sure to be sensational. The writer
carries it in a coat pocket or his brief case whenever he
goes visiting, and it is always good for fifteen minutes of
animated discussion. Children particularly are fascinated
by it, although they certainly are accustomed to radio and
TV loudspeakers.

It is entirely possible to feed part of the output of the
amplifier to a tape recorder and to record entire phone
conversations. However, certain important legal problems
arise in this connection. It is best to consult the local busi-
ness othce of the telephone company and to learn how far
you can go without risking law suits. On interstate calls
it is definitely necessary to indicate that a recording is being
made. The laws regarding intrastate calls vary. *—R. H.

Support pick-up coil by blocking it with a small object.

To get best position for pick-up, take phone off crudle
so that dial tone is on and try coil all around the base.

You may have to experiment with speaker position, also.



Electronic Timer

Photo enlarging is greatly simplified by this handsome, easily-assembled kit job.

ONVENTIONAL TIMING DEVICES intended for

control of photographic enlargers use either a spring-
wound clock mechanism or a self-starting synchronous
motor, coupled to a switch. They are satisfactory while
new, but they usually develop corrosion troubles in the
unavoidably damp atmosphere of a darkroom. A different
approach to the situation is represented by the all-elec-
tronic timer. Here the timing cycle depends merely on
the setting of a very simple variable resistor in combina-
tion with a fixed capacitor. The combination determines
the flow of current through a type 6D4 tube, and this
current energizes a small relay that in turn controls the
AC line to the enlarger. The circuitry is very simple, con-
struction easy, and operation quiet and reliable.

A kit job, the Heath “Enlarger Timer” shown in the
photos took the writer just two hours to assemble, start to
finish, Housed in a black plastic instrument case, the timer
has a really professional look. The range of control is
from 5 to 60 seconds, which can be calibrated with sur-
prising accuracy against the sweep second hand of an
electric clock. Actually, any slight variations from the
figures on the panel are not important. In making test
strips from a negative, the technique is to try several dif-
ferent exposure times, and then to duplicate the one that
gives the best results. Once the central knob is set, the
identical exposure can be repeated over and over again.
The knob itself does not turn with each “print” cycle, as
with mechanical timers, but remains stationary.

Outlets are provided on the panel for the enlarger and
a safelight. With the “FOCUS-PRINT” switch in its cen-
ter or neutral position, the enlarger is off and the salelight
on. When the switch is pressed to PRINT, the enlarger
goes on and the safelight off. If the safelight really is safe
(that is, if it does not fog the enlarging paper), it can
be kept on all the time.

‘The timer takes about five seconds to warm up. ®*—R. H.
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Main control switch, right, stays closed on “Focus.” When
pressed once to “Print,” it starts enlarger timing cycle.

Placed by enlarger, timer is a valuable darkroom addition.
Calibration is made through hole under center timing knob.
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HEATHKIT ENLARGER TIMER
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Shoot
/7

electronic flash unit enables you to do just that.

N "ELECTRONICS HANDBOOK,” Fawcett Book No.
319, there appeared a statement to the effect that elec-
tronic flash units are kindergarten stuff for any radio man
or clectronics technician. This has produced a furry of let-
ters, all of which indicate that photography is the major
hobby of people in these categories.
“If they're so simple,” readers ask, “why isn’t there a de-
cent ‘gun’ in kit form on the market at a reasonable price?”
There have been several that this writer wouldn’t touch,
literally, with the proverbial ten-foot pole. Why? Because
they had too many hundreds of volts running around in
flimsy cases with too little insulation. However, he is now
happy to report on a brand new electronic flash unit that
he built up very successfully from a kit. It is safe for two
reasons: first, because the voltage has been kept down to
the relatively low point of 300 volts, and second, because
good components and adequate insulation protect the user
against shock. It is the Knight job, marketed by Allied
Radio Corporation of Chicago.

Ictures at
00th Second!

Available in kit form, this eminently satisfactory

Typical application of completed
Knight electronic flash “gun” to
a twin-lens reflex camera is-shown
at left. The “Sync” cord from the
camera plugs into side of the gun.

Parts of the shoulder-slung power
source: case, with switch, out-
let and safety resistor in flap;
AC power unit; 300-volt dry bat-
tery and large storage capacitor.
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‘I'he outfit consists of a “gun” assembly and a leather-
cased power source. The gun, made of light aluminum
tubing, contains three small resistors R-1, R-2 and R-$ and
one capacitor C-1; see schematic diagram. The flash tube
is fitted with a standard four-prong radio tube base, and
plugs into a socket in the right-angled head of the gun. The
trigger transformer, needed to fire the flash, is built into
the base of the flash tube itself.

The power source represents a rather clever piece of de-
signing. In the flap of the leather case are an on-off switch
and an outlet for the plug [rom the gun. Inside, the right
compartment is occupied by a husky 1100-microfarad stor-
age capacitor. Alongside is just enough space for either of
the following: 1) A standard 300-volt dry battery; 2) An
AC power pack of exactly the same dimensions as the bat-
tery. Both units are fitted with jacks for quick insertion and
removal. It takes about seven seconds to switch from battery
to AC pack, or vice versa. The AC unit uses two selenium
rectifiers in a very simple circuit. It can be assembled and
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Tube of the Knight electronic flash unit can be fired man-
ually by switch S-1 in top of gun case, or automatically
by camera shutter contacts connected to the synch outlet.
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Jacks J-1 and J-2 of the AC power unit take red and black
plugs of the carrying case wiring. CR-1 and CR-2, center,
are the selenium rectifier. R-1 and R-2 are two resistors.

Capacitor is on right, dry battery on left, in photo at left below, showing interior of power source. Connecting wires

are heavily insulated. AC unit would fit same space occupied by battery.

Line cord exits through slot in case’s top

edge. Cord from camera-mounted flash gun fits outlet on front edge of flap, center photo. Toggle switch turns on high
voltage or makes equipment “safe.” Inner assembly of “gun” is essentially a Bakelite strip holding voltage-divider resis-
tors and trigger capacitor. This strip slides into tubular case, with cord to power source coming from bottom of it.

wired by any hobbyist in approximately fifteen minutes.

The battery is obviously required for outdoor shooting,
or indoor work that involves much moving around. The
AC pack is recommended for all possible jobs, as it has
practically unlimited life and costs only about $3.75 in the
first place. There’s a good reason for saving the battery: it
costs about eight bucks!

The AC pack plugs directly into the house line. It has
no on-off switch of its own, and really doesn’t need one.
When you’re finished shooting, just yank out the line cord
—gently, of course. The toggle switch on the lcather case
controls only the 300-volt DC circuit. It is a single-pole,
double-throw switch. In the “‘on” position, it passes the 300
volts from either the battery or the AC unit through resistor
R-4 and allows it to charge up the storage capacitor C-2. In
the “off’ position, it opens the 300-volt circuit and puts
resistor R-4 directly across C-2, thus discharging any energy
feft in the latter. The resistor gets quite warm for about ten
seconds, showing that it is doing its job. Without this safety

feature, C-2 could retain its charge for days, and then give
the unwary owner of the equipment a nasty wallop if he
touched the red and black leads.

A universal mounting bracket is included with the kit.
This fits all 35mm and small reflex cameras, and is readily
adapted to larger ones.

Not included with the kit is a cord to connect the flash
outlet on the camera with the “Sync Outlet” on the side of
the gun. This is a camera store item, and must be matched
to the particular camera on hand. The outlet on the gun is
a standard two-prong power type fitting, and takes any two-
prong attachment plug.

The duration of the flash produced by this Knight unit
is about 1/700th second, fast enough to “‘{reeze” a playful
baby or pet. The flash tube is supposed to be good for
10,000 or more flashes. If you average 50 pictures per month,
which is a rather high rate of shooting, this means that the
theoretical life of the tube is about 14 years. You'll probably
drop it or step on it long before that. ®—R. H.
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Sound in Three Dimensions

The effect of this system is practically unbelievable until you've actually heard it.

HE DUST HAS HARDLY SETTLED from the excitement generated by the
Tadvem of high fidelity, and already the electronic world is confronted by an
even newer, more exciting form of sound reproduction. This new phenomenon
usually goes by the name of stereophonic sound, although it is also called binaural,
stereosonic and 3-D sound.

But no matter what it is called, it already is making obsolete the ordinary old-
fashioned monaural sound most of us know today. The effect of this system, the
added dimension it gives to sound reproduction in the home, is absolutely unbe-
lievable until one has actually heard it. The difference is every bit as dramatic as
the difference between black-and-white and full-color photography.

The excellence of this system is no surprise to the engineers who have been nurs-
ing it along in the laboratories for so many years. It has even had public exposure
from time to time over these years, without any terrific demand being built up. The
surprising thing now is that the public hears it, likes it, wants it.

Walt Disney used a form of stereo sound in “Fantasia.” The Bell Telephone Lab-
oratories long ago showed their stereophonic sound-film system. WQXR in New
York has been presenting stereo broadcasts for several years. Cinerama has a form
of it; so does Cinemascope. Yet none of these systems has captured the public fancy
as has stereo recordings on tape for home use. More and more, at hi-fi shows and
audio exhibitions throughout the country, the exhibitors demonstrating stereotapes
and stereo reproducing systems are the ones drawing the big crowds.

Often one sees a visitor wandering aimlessly from exhibit to exhibit, seemingly
bored and dazed by the cacaphonic onslaught to his eardrums, until he comes
within hearing of a stereo demonstration. Immediately his eyes brighten a little,
he cocks his ear in the direction of this new sound—and he’s hooked. In he goes
to hear a litdde more of this new sound, and ever after the old non-stereo stuff seems

Stereo sound involved two sepa- However, you can couvert the Adding stereo to the existing sys-
rate recording and reproducing Celeste recorder to stereo or tem is relatively simple with two
channels. The Celeste model by 3-D sound by the addition of preamplifiers and one power am-
VM is a monaural tape recorder. second speaker, second amplifier. plifier manufactured by Bogen.




This stereo tape player, made
by Pentron, has twe pre-ampli-
fiers and can play either the
in-line or the staggered tape.

Ampex system offers stereo reproduction, half- and full-
track monaural tape playback, 2-speed half-track recorder.

just about as bright and fresh as last week’s newspaper.

The basic principle of stereo is an effort to complement
more perfectly the hearing mechanism. It is the fact that
we have two ears that enables us to tell from which direc-
tion a sound is coming, even though we may not be able
to see the source. But with ordinary monaural reproduction
everything seems to be coming from the same place—the
loudspeaker; or worse yet, the reproduction is so jumbled
and confused that it is impossible to tell just which sounds
originated where.

But with stereo reproduction, using just two speakers
properly placed, the sound immediately takes on a spa-
ciousness and perspective which defies comparison. Instead
of now sounding as if it were coming from two points rather
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than one, the music actually seems to come from definite
locations, behind the speakers, in front of them, even be-
tween them. If the singer accompanied by orchestra was
at stage center during the original recording session, the
sound of her voice will now seem to come from right smack
in the middle of those two loudspeakers. If the reader finds
this hard to believe when he sees it in print, he shouldn’t
dismiss it lightly. It still seems incredible even when you're
right there hearing it with your own two ears!

Stereo sound involves two completely separate recording
and reproducing channels. Just as there is always some dif-
ference in loudness and time between sounds arriving at
each of the two ears, so this principle is used in the setting
up of two different recording channels. When duplicate
tapes are made for public sale, the recorded sounds from
one channel appear on about half of the tape width, while
those of the second channel occupy the other half of the
tape.

The tape reproducer in the home then has two separate
playback heads, one to scan channel | and another to scan
channel 2. It also must have two separate playback ampli-
fiers, two separate sets of cables, two separate audio power
amplifiers, and two complete and independent loudspeaker
systems. The setup is undoubtedly more complex and ex-
pensive, but the outstanding results more than justify the
investment.

While complete sterco systems are availble for those who
are just beginning in hifi, those who already have a size-
able investment in audio gear need not junk it. Chances
are it can be easily augmented and incorporated into a
complete stereo hi-fi system. More and more tape recorder
manufacturers are offering modification kits or factory
changeovers for converting monaural tape systems to stereo-
phonic.

But whether buying a conversion or a whole new system,
the sterco fan must be careful to avoid the confusion sur-
rounding the recording of tapes today. Some manufac-
turers offer tapes which have comparable sections of each

channel directly opposite each other, while others make
their tapes with one channel displaced lengthwise from
the other. Some manufacturers even make both types.

When the channels are directly opposite, the two tape
reproducer heads are of course directly over one another
and are said to be in-line or stacked. But when the two
tracks are displaced, the two heads of course must conform,
and are then said to be staggered.

Some, but not all, stereotape reproducers can be switched
from stacked to staggered operation at will. Since it is still
too early to tell which type is to become standard, or when
such standardization is likely to come, the poor audiophile
finds himself in a quandry.

The best he can do is try to get a reproducer which is
compatible with both methods. If this is not possible, then
he will have to standardize at least in his own operation.
He will examine catalogs of the various tape libraries and
determine which type has most of the music he will want
to hear. Then he will get a tape reproducer of that type,
and will thereafter purchase tapes of that type exclusively.

For the hi-fi fan who is expanding his system to stereo,
it is strongly advisible for him to duplicate parts of the
system he already has. This is particularly true of speaker
systems, and to a somewhat lesser degree of power am-
plifiers. Since the equalizer-preamplifier is required strictly
for phono reproduction, it will not be necessary to duplicate
these units for stereotape. Having both channels identical
will simplify the accurate balancing of the system.

The three main elements in a stereo reproducing system,
then, are as follows:

1. A stereo tape reproducer (with heads stacked,
staggered, or both)

2. Two power amplifiers (preferably identical)

3. Two loudspeaker systems (preferably identical)

All of this can add up to a rather sizeable piece of change,
so think twice before you even listen to it. For once you
hear a stereo setup, you won’t be able to rest until you
can beg, borrow or steal one for your very own! ®—D. H.



Those who have a sizeable investment in audio gear can readily supplement existing equipment to
include stereo. However, complete stereo systems are available. Lovely installation, left, is by Bell.

Three types of stereophonic reproduction are included in the complete Bell system shown below:
tape, AM-FM simulcasts, and Cook binaural discs. System is little more complex than the monaural.
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Combination of pickup and arm must move with maximum
compliance, minimum friction. Audax is rated very high.

" 3 i1
Tone-Arm Kit
The bijg news in tone arms: the Audax

arm is available as a kit for only $15.

N A CERTAIN SKYSCRAPER OFFICE, which com-
mands a magnificent view of New York City, there is a
conspicuously mounted statement which describes the head-
aches and heartaches of pioneering in American business.
This is the tower occupied by Mr. Maximilian Weil,
founder of the Audak Company and an audio pioneer for
several decades,

Mr. Weil knows well the rocky road traversed by those
who chart unknown territory. He knows of public reluc-
tance to accept new ideas. And he also knows the chagrin
of his fellow businessmen, when they have to improvise a
delaying action while they prepare to meet unforeseen
competition.

All of this is merely part of the game to Mr. Weil, how-
ever, who has managed to spark controversy in the audio
industry for many years. And true to his convictions, Mr.
Weil has once again loosed a bombshell in the hi-fi market,
repercussions of which will be felt far and wide.

The big news this time is that the fine Audax tone arms
—long regarded as among the very best with price to match
—are now available in kit form at a price of only fifteen
dollars, approximately. Assembly can be done by the be-
ginner in about twenty minutes (although he could turn
around and do a second one in half that time), with no
tools other than a small screwdriver or even a nail file.
When finished, the owner has an arm which is even better
than one rated “blue chip” by the leading consumer testing
organization.

The basic function of any tone arm is simply to permit
the pickup to track the grooves of a phonograph record,
and to do so as unobtrusively as posssible. This means that
the combination of pickup and arm must move with maxi-
mum compliance and minimum friction.

These demands are satisfied to a remarkable degree in
the Audax arm by having the moving parts actually touch
each other at only three necdle-like points. The rotating



lateral movement of the arm is seated over a single pivot
point, much in the manner of a compass needle. Two
similar points at either side of the arm permit movement
in the vertical direction. While some arms are permitted
to swing full circle, the lateral movement of this one is
restricted to about ninety degrees. This makes it impos-
sible for the pickup to be dropped on the record on the
wrong side, with the advancing groove meeting it head-on.
Such operation would mean certain death for the disc.

Parts which require lubrication are permanently pre-
lubricated at the factory. Felt damping blocks are pre-
treated with adhesive, and simply pressed into place. Any
pickup of current manufacture will fit the cartridge hous-
ing. Those with dual styli and a twist control on top are
installed by removing a decorative knock-out button and
passing the control through the opening which remains. All
one need do is assemble quickly, mount, and play.

Mounting a tone arm is usually rather tricky, but Audak
has worked out a system which is simple and fool-proof.
The gimmick which makes this possible is nothing more
than a small piece of cardboard tubing, cut to precise length
and furnished in the kit as a “‘gauge-tube.” With a record
on the turntable, this tube is placed over the center spindle
so it rests on the disc. Then when a ruler or small level,
resting with one end on the tube and the other end on the
pivot knob of the arm, is perfectly horizontal, the arm
mounting height is correct.

Height adjustment is made simply by selecting one or
more circular lift-pads which are inserted between the
pivot basc and the motor board. Finally, the correct mount-
ing point for minimum tracking error is established by
measuring off the proper distance between the center of
the tube and the pivot knob.

And so, with the expenditure of just fifteen bucks and a
very little elbow grease, the audiophile has an arm which
ranks with the very best. ®—D. H.

Left, the kit as it comes boxed. Above, com-
pass-pivot point feature of Audax arm is
shown at poinis D and K. Height is adjusted
by insertion of rings N, while pressure is ad-
justed by counterweight B at the far left.

Above, cartridge case is cut away at sides to permit obser-
vation of stylus at all times. Knockout hole between mount-
ing holes V allow insertion of control for “turn-around”
cartridges. Case is attached to arm by screw through W,
electrical connections U are made through pin-jack setup.

Use of paper tube over spindle permits height determina-
tion by };lacing a ruler or level from top of tube to top
of pivot knob. D designates the correct mounting position.

'UﬂNYABL[‘
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Something New in
| Loudspeaker Kits

Professionally engineered by Altec-Lansing
-~ and produced in kit form by Heath, this
1 rig has something distinctive to offer.

O-IT-YOURSELF KITS for the hifi fan have be-
D come more numerous and varied in recent years, and
the remaining gaps in the field are rapidly being filled.
The recent offerings of the Audak tone arms and Bogen
amplifiers in kit form are just two more examples of the
way the audio industry is meeting the demands of the con-
sumer.

Loudspeaker kits were naturals for the kit approach
from the beginning, for knock-down kits of various wood-
working projects have been commonplace for years. Until
fairly recently, however, most loudspeaker kits involved
enclosures only, and were usually private designs of small
manufacturers. Seldom were these enclosure kits intended
specifically for use with a given speaker, and almost never
was a complete system of enclosure, speaker and electrical
components offered in kit form.

This picture has changed dramatically, of course, as
the major speaker manufacturers, such as University, Jen-
sen and Electro-Voice have tried to meet the demand for
just such complete kits. Until now, however, the engincer-
ing philosophy of one major company, Altec-Lansing, has
been conspicuously absent from the kit market. But all
of this has been changed now, as Altec engineering has
combined talents with the Heath Company, leading manu-
facturer of kits.

Altec engineers were pioneers in sound reproduction
in motion picture theaters, and in home high fidelity
equipment as well. They are decidedly not as razzle-dazzle
as somc latecomers to the hi-fi business, but their engineer-
ing is soundly conceived and solidly executed.

There is one point on which they have secemingly been
at odds with most of the industry since the outset, but
they are very definite in their convictions. These have to
do with the number of elements in a speaker system. Motion
picture theaters, of course, were among the first to employ
two-way systems consisting of “woofer” and “twecter.” Even
though in high-power systems, there may be several low-
frequency woofers and several high-frequency tweeters, all
of the woofers work together in the identical range, as do
all of the tweeters.

Although a two-way system is nearly the only type ever




encountered in professional practice, be it motion pictures,
radio or TV, most of the hi-fi speaker manufacturers have
gone beyond into three- and even four-way systems. The
basic argument seems to be that there should be a “choir”
of speakers, perhaps one for each musical instrument
range. Some even theorize that the ideal system would
comprise a near-infinite number of speakers, perhaps one
for each tone in the scale.

These changes have been stoutly and consistently re-
sisted by Altec. They argue, very simply, that the ideal
system would comprise only one speaker. But since this
theoretical ideal is not presently possible in practice, then
the next best thing is a simple two-way woofer-tweeter sys-
tem. They say that since the problems of crossover and
acoustic phasing are inherent in multiple systems, they
should be held to a minimum by reducing the number of
elements to a minimum.

But until now, any audiophile who agreed with this
theory had the option of paying a rather fancy price for
incorporating it into his hi-fi system, or simply doing with-
out. Now, however, it is possible to build a Heathkit,
engineered by Altec and employing Altec theater-type
speakers, for only $325 to $345.

Known as the Heath “Legato” system, it features a modi-
fied infinite baffle enclosure measuring about 41x22x33
inches. Inside it there are two 15 inch Altec-Lansing cone-
type speakers for the woofer, and a multicellular tweeter
horn. The single crossover frequency is 500 c.p.s. Frequency
response is flat within 5 db from 25 to 20,000 c.p.s.

Since the Altec boys are real “bugs” on the subject of
phasing problems in crossover networks of multiple-speaker
systems, they have given particular attention to what they
call “C-P” (critical phasing). As a result, they claim a
smoothness of transition between low and high frequency
so fine that it is literally undetectable even in acoustic
measurements in their own anechoic chambers.

Cabinet styling is available in both traditional and con-
temporary designs, in either light (imported white birch)
or dark (African mahogany) woods. Although it will take
the careful workman about a week to build this system,
it is well worth the effort. ®—D. H.

Cabinet styling is available in both contemporary and
traditional designs, and in either light (imported white
birch shown here) or dark (African mahogany) fine woods.

The Heathkit speaker is available for a list price of from
$325 to $345, depending upon cabinet style. Speakers are
theater-type, have a modified infinite baffle enclosure.

@ 33



34

The Transistor Goes

At left and above, the Fisher All-Tran-
sistor Equalizer-Preamplifier, the first all-
transistor product in the hi-fi field; com-
pactness, power conservation are assets.

-Fi

Transistors in low-power applications are already threatening the
existence of triode tubes in hi-fi equipment. Here are two examples.

S THE TINY TRANSISTOR has shown itself capable
A of absorbing more and more of the duties of the
vacuum tube, it was inevitable that it would also invade
the field of hi-fi. Since transistors are of such recent de-
velopment,, they have not yet advanced to the stage where
they are capable of developing large amounts of hi-fi audio
power, but in low power applications they are already
threatening the triode tube.

To Fisher Radio goes the honor of having developed the
first all-transistor product in the hi-fi field, the Fisher All-
Transistor Equalizer-Preamplifier. Riding hard on its heels
was the Lafayette 3-Transistor Hi-Fi Preamplifier Kit. This
is a small do-it-yourself project, and although it does not
have as elaborate circuitry as the Fisher, it is nevertheless
hi-fi in every sense of the word.

Most of today’s transistors are of the junction type, which
has largely superseded the point-contact type originally
developed in the Bell Telephone Laboratories. The junc-
tion transistor consists of a “sandwich” of three tiny wafers
of germanium—a semi-conductor—olf opposing polarities,
Thus if a negatively-polarized slice of germanium is sand-
wiched between two positive slices, the unit is said to be a
P-N-P transistor. Similarly, if a positive waler is between
two negative ones, the transistor is an N-P-N unit.

The “filling” in the sandwich, regardless of its polarity,
is called the base, while the two outer layers are known as
the emitter and collector, respectively. Both types of tran-
sistors, since they have three elements, can serve the func-
tions of some triode vacuum tubes, but at only a fraction
of the operating power, and without any heater or filament
at all. The relative functions of the elements in tubes and
transistors is as follows:

Triode Vacuum Tube P-N-P Transistor N-P-N Transistor

Cathode Emitter Base
Grid Base Emitter
Plate Collector Collector

In construction, a small wire is connected to each of the
three transistor elements. The unit is then encased in a
hermetic seal, and the wires, which are insulated from one
another are brought out through the case. Manufacturers
employ mainly one of two methods for identifying the con-
ductors.

In one style the lead of collector is simply widely-
spaced from the other two. Another method employs a red
dot on the casing to identify the collector. (See drawings
at center of opposite page.)

The three transistors in the Lafayette kit are all General
Electric type 2N190. This is a P-N-P unit, specifically de-
signed for audio applications, with a cutoff frequency of
one megacycle. Identification of the collector is by means
of a widely-spaced lead.

This unit provides 40 db of gain, which is quite sufficient
for even the lowest level devices. Input combinations for
either phono or mike include high level with high imped-
ance, low level with high impedance, and low level with
low impedance. Qutput is from 0.5 to 1 volt at high imped-
ance.

Since the unit employs transistors throughout, hum and
microphonics are non-existent. The inherent noise level is
around 50 db below signal for both high and low imped-
ances sources. Frequency response is from 20 to 20,000 cycles
per second.

Battery operation (9 volts) permits installation as a re-
mote amplifier, with cable runs of up to 175 feet to the
associated equipment.

In addition to the input selector controls, there is an
on-off switch, volume control, and bass and treble tone
controls.

With hi-i power amplifier ratings now breaking 100
watts, it will be some timne before the transistor entirely
supplants the vacuum tube in the audio field. But don’t
write off the possibility. In electronics anything can hap-
pen! —D. H.
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Above, Lafayette 3-Transistor Hi-Fi Preamplifier Kit rep-
resents high-fidelity quality in every sense of the word.

Above, right, a rear view drawing of the Lafayette kit;
11 General Electric type 2ZN190.

wransistors used are a

Right, a diagram of typical transistor structure; below,

schematic drawing of wiring of 3-tranmsistor pre-amp.
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Cross-section drawing of turntable illustrates an ideal type: motor is four-pole, idler system is used, table is heavy.

What’ll You
Turntable or

ave -
hanger?

The buyer will have to analyze the compromises necessary with each before deciding.

HE FIRST PURPOSE of a phonograph turntable or
Tchanger is to rotate a record in exactly the same manner
as the master-disc was recorded. This sounds simple but it
isn’t. The record changer adds the functions of placing a
number of records on a turntable in sequence, playing them
without any further human attention. This sounds compli-
cated and it is.

The high-grade turntable is a remarkable piece of design,
coupled with exceedingly careful craftsmanship. The
changer is the same thing times ten. Still there is recurring
controversy in the industry and among audiophiles con-
cerning which device is the best for them. Confusion is
often compounded by the fact that the changer, by far the
more complex structure, is often lower in price.

The turntable, whether or not it has an associated
changer, must rotate at a speed which is precise and con-
stant. If it doesn’t move at precisely the same speed of the
original recording, reproduction will be off pitch. If the
movement isn’t constant, the pitch will waver, resulting in
“wow" or “flutter.”

This means that the motor and power train must be
caretully machined, and the motor should be fairly husky.
It absolutely must be of the 4-pole or hysteresis synchro-
nous type. The latter is better for avoiding low-frequency
“rumble,” although as a practical matter the difference
is almost academic. The hysteresis type is also the more

expensive, of course. Some improvement in the motion can
be effected by the flywheel action of a heavy table. This is
almost always done with the better turntables, almost never
with changers. The table should be of a non-magnetic
material, especially if magnetic type cartridges