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CARPENTR

HANDBOGK

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 Illustrated 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. 321)

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 McCabhill'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 HYPNOTISM + 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.
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1. YOUR OWN SERVICE
SHOP—Selling, installing,
servicing Television (including
Color TV) and Radio receivers,
sound systems, etc.

D 2. MILITARY ELECTRONICS
— Avtomatic weapons con-
trol and communications techni-

3. RADAR TECHNICIAN—
Operation and maintenance
of navigation devices, efc.

4. TV-RADIO BROADCAST-

ING —Studio technician, cen-
trol rcom 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 avto-
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 OTH:ZRS

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

DTI's program helps you do this because it is differeat. You get
on-the-job type experience, clear explanations. You buiid 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 can 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 flield. Students use this fine equipment, induding the
broadcast-type cameras, monitors, microphones, efc. in our TV-
Radio-studios . . . the color TV sets . . . the test instruments, efc.
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 graduates —for they have done us proud! Thats why we
believe we can help you get started. And if you are thinking of
going into business for yourself, we help you there toc.

IMPORTANT FACTS ABOUT MILITARY SERVICE

We have valuable information showing how to make tire most of
your service in the Armed Forces. Mail the coupon.

One of America’s Foremost Electronics Training Centers

D:VRY TECHNICAL INSTITUTE

Formerly DeForest’s Training, Inc.

4141 BELMONT AVENUE, CHICAGO 41, ILLINOIS

HOME MOVIES

We loan you a projector
and many reels of instruc-
tive film. Run them off
yourself, How clear the
basic principles of Elec-

tronics can be
with this help-
ful troining aid

. a DT! ex-
<lysive!

EXCLUSIVE ELECTRO-LAB" BENL

TUBE

Wiring diagrams show up through the transparent VOLTMETER

base. You follow each diagram, making scores of
circuits. Parts ars mounted quickly . . . easily with
spring clip conrectors. Over 300 projects include =
the building of a 5-inch Oscilloscope and a Vacuum
Tube Vol . . . both valuable test instruments.

*Trademark

HERE’S ALL YOU DO

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

Accredited Member of Nationol Home Study Council

SEND COUPON! GET FREE BOOKLET!
!  DeVRY TECHNICAL INSTITUTE
[ 4141 Belmont Ave., Chicago 41, Ill.,, Dept. FPE-N

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

OFf the opportunities listed above, | am interested in No.

AR SR Gmw G eeea S T GEED W

Name_ — - _Age
PLEASE PRINT

Street — ___Apt

Ciy. Zors State

1038 DTI’s training is also available in Canada
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GET IN ON THE TV

#-
o \ ‘
1. C. Lane, B.S., M.A.
} President, Radio-Tele-
vision Training Asso.

ciation. Executive
Director, Pierce School

of Radio & Television.

O

.
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 apd hydrogen bombs, the higgest
noise being made today is by the booming radio-
television-electronics industry.

Now, while the boom is on in full force, is the time
for you to think about how you can share in the high
pay and good job security that this ever-expanding field
offers to trained technicians.

Just figure it out for yourself. There are more than 400
televisionhbrocdcursting stations operating right now

L all

Swpor-Het

i1y
3

N §
AR-RF Signal Caneraler m

,é'. (W Talophone
S
. "

Course or

‘L
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‘u e Combination Volimeter. & ;
” (” Armater-Ohmmeter G-
" &

Public Address System

_sets in the country and sales increasing daily.
“moderately priced color television sets will be on the

No experience necessory! You learm by practicing with professional equipment
1 send you. Mony of my gradwates who now hold down good paying technician
jobs started with enly grammar schoo! training.

If you have previous Armed Forces or civilion radio experience you c¢an

finish your traiming several months earlier by taking my FM-TV Technician

Course. Train at home with kits of pars, plus equipment to build YOUR OWN
rote meceivee TV RECEIVER. ALL FURNISHEC AT NG EXTRA COST!

= Y After you finish your home study training in the Radio-FM-TV Technician EXTRA
¥ ths FM.TV Technician Course you get two weeks, 50 hours, of
_ intensive Laboratory work oa modern electronic equipment
school in New York City, Pierce Sthoo! of Radio & Television. Cir
i“ COLOR TV TECHHICIAN COURSE—AI new! Learn the latest. Be prepared for those
=ma.. Color TV serviting profits ahead! Contains the most up-to-date servicing dota, pro-
cedures and cirtuits —previous training or experience in raodio required.

and hundreds more to be built; more than 34 million
Soon

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 training that
has already prepared hundreds of men for successful
carsers in the radio-television-electronics fleld.

RADIO-FM-TV
TECHNICIAN
TRAINING

FM-TV
TECHNICIAN
TRAINING

LABORATORY
TRAINING IN

al our associate NEW YORK

AT NO EXTRA
COsT!

new Korean G. 1. Bill. Don’t lose your schoo! bene-

My School fully opproved to train Veterans under
fits by waiting too long. Write discharge date on

YOU GET

LEARN BY DOING
As part of your trairing | give you the equipment you need to set up your own home THESE %
laboratery ond prepare for o BETTER-PAY TV JOB. You build and keep an Electromagnetic

TV RECEIVER designed and engineered to toke any size picture fube up to 23-inch,

{10-inch tube furnished. Slight extra cost for larger sizes.} . . . ¢lso a Super-Het Radio /)
Receiver, AF-RF Signal Generator, Combinafion Volimeter-Ammetec-Chmmetes, C-W Tele-

phone Iransmitter, Public Address System, AC-DC Power supply Everything supplied,
including all tubes. -

"‘J:‘:,. F 85‘

2

MAIL THIS COUPON TODAY!

Sylvania Now Spocnsoring r
RTTA’'s Color TV Technicias Cosrse Mr. Leonard C. Llane, President
One of the nation’s lorgest electronics manvfacturars KADIOZIELEVISICHATRAININGRASSOCLETION
and marketers Sylvonia Electric Products Inc. in its I Dept FPE-1D, 52 East 19th Street, New York 3, N. Y. l
continuing effort to cooperate with independent service
dealers is now sponsoring the RTTA Cealor Television
Technician Course. Available to Sylvania Dealers.

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

(PLEASE PRINT PLAINLY)

FCC COACHING COURSE Qualifies you for Higher Pay! Given to oll

my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS n Radio-TV - y. .
that demand an FCC license! Full training ond preparatisn af home for your FLC 3.
license. - B Address_____ -

City. Zone

. 0 Color TV Technician Course
l O Radio-FM-TV Technician Course
. O FM-TV Technician Course

O TV Studio Technician Course

Radio-Television Training Association

52 EAST 19th STREET o NEW YORK 3, N. V.
‘Liceised by the State of New York ® Approved -for Veteran Training

Stote_______ .



Cover photos by Simon
Nathan; photos on this page
by Peter Gowland. All other
photographs are by the au-
thors, or ore reproduced
through courtesy of the manu-
facturers of the products
shown.
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The Confidential Sound Recorder .
Pocket-Size Transistor Radio .
Transistor Amplifier for Telephones
Electronic Timer I ‘
Shoot Pictures at 1/700th Second! .
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The “How-To-Do-It" Hi-Fi Monthly Magazine
audiocraft....

such as:

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

Tips for the Woodcrafter, by George Bowe Bz

Sound Servicing, by Irving M. Fried 4
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.

e Reviews of sonically unusual recordings.

audiocraft, 2243 Publishing House, Great Barrington, Mass.

Please send me, ABSOLUTELY FREE, a copy of the latest issue of audiocraft . 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 [J I prefer 1 year at $4.00. [
(25issues) (13 issues)

ADDRESS. iy =

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 has 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 a flight radic 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 responsible 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 typewriters, 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 besuty and photographer of motion picture
luminaries, Mr. Peter Gowland of Hollywood, has
been a regular 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.



YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

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

standard broadcast and short wave

Continuity Checker, RF Ocillator, TV Circu

A Valuable Professional Multitester

1. TELEVISION, INCLUDING
2. RADIO, FM AND AM
3.

YOU ARE NEEDED IN THE TELEVISIO

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

e e

Fully

E! Tv-Radio-
lesson—

APPROVED FOR G.1. TRAINING

Parts to build a powerful Superhet Receiver,

Parts to conduct many experiments and build

Audio Oscillator, TRF Receiver, Signal Generator

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

INDUSTRIAL ELECTRONICS
4. SOUND RECORDING AND HI FIDELITY

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.

its,

19 BIG KITS

YDURS TO XEEP

|

5. PREPARATION FOR FCC LICENSE
6. AUTOMATION

7. RADAR AND MICRO WAVES

8. COMMUNICATIONS

COLOR TV

— many other materials and services
— consultation privilege with our
qualified staff, and Graduate Em-

loyment Servicee. EVERYTHING
YOU NEED for outstanding success
in Electronics.

N-ELECTRONICS-RADIO INDUSTRY!

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

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

’GE'I’ FAST SERVICE— MAIL NOW TO OFFICE NEAREST YOU!
NATIONAL SCHOOLS, DEPT, R4Y-27

illustrated “(Zar;erW Book in
Electronics. PLUS actual sample

e st ot sbator, RN T
] PON NOW . .. MAIL ! Lo - :
P COUPO Rush free TV-Radio “Oppostunity” Book and sample
I lesson. No salesman will call. I
NAME AGE )
I ADDRESS
CITY. ZONE STATE———————— —

NATIONAL SCHOOLS

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.

[ Chech if interested ONLY in Resi¢ent School training at Los Angeles
VETERANS- Give dote of Discharge
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and light amplificatien, are ar ers f RCA’

Prerecorded TV selections are reproduced through a standard black-and-white set with the “hear-see” tape player.




No larger than most tape reproducers is the “hear-see” device, shown with Dr. Harry Olson, director of its development.

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 radjo, 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 noiseless electronic refrigerator with no moving
parts.

A home “hear-see” magnetic tape player which re-
produces television programs through standard tele-
vision receivers.

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
cither 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 effect. Employing new materials developed at
RCA Laboratories, the system 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 differences 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 Peltier. 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 the 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
formm which may supplement and diversify the art of ve-
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 degrees 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.



10

Cooling in the lood storage comparument 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 they dissipate through air-cooled fins the heat drawn
from inside the compartment.

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

"Hear-See" TV Tape Player

An outgrowth of the research program which developed
the RCA wpe recorder tor color television broadcast use,
the new “hear-see”” home magnetic tape player for black-
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. Engstrom.

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 selec-
tions pre-recorded on magnetic tape. Employing reels of
various sizes, the player reproduces on the TV set black-
and-white TV sclections equivalent in running time to
phonograph records, from tape only 14-inch wide. The
tape selections are recorded on the previously-developed
RCA magnetic tape recording system for black-and-white
and color television. Already under way is the next step—
reproduction of pre-recorded ‘“‘hear-see” tape sclections 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,
electronic, panel-type system, believed to be the first all-

electronic air-conditioning. Noiseless electronic refrigera-

tor, shown in photograph at the left, his no moving parts.
1 gp

user to record his favorite incoming TV programs for
1epeated viewing, and to make original tape recordings at
home for immediate or later playback on the television
set.

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

Pre-recorded tapes for the television tape player can
be easily produced by techniques already proven in the
RCA television tape system for broadcast use, and they
can be marketed in the same fashion as standard phono-
graph records and sound tapes. \s television itself has
shown, the artistic possibilities of combining pictures with
sound are limitless.

Electronic Light Amplifier

The new RCA electronic 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,
developer of the device. “may find wide application in a
number of areas. An example is radar viewing, where the
observer 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
in 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 feeding back of light. The layers are
sandwiched between two trausparent electrodes, 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 electric current to flow through to the electro-
luminescent layer. Under the influence of this current pat-
tern, the electroluminescent phosphor emits light, forming
a high-brightness 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 rennains dark until it is excited by an electric current,
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-
bility 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 to 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 fluoroscope, photograph above,
can increase brightuess of X-ray image up to 100 times.

to visible light made possible the development of the ampli-
fying fluoroscope. In this application, X-ray shadow pictures
falling on the photoconductive layer perinit 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 amplifying fluoroscope, will per-
mit far more rapid and thorough.X-ray examination of
metal welds, castings, loaded ammunition, clectron tubes,
critical structures, and many other objects which must be
inspected without being disturbed or destroyed.

In a demonstration, the amplifying fluoroscope was shown
in operation adjacent to a standard industrial {luoroscope
screen of the type. Even in a darkened room, the fluoro-
scopic image on the conventional screen remained almost
invisible until the cyes of the observers had become dark-
adapted, and the visible image even then remained difficult
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 sullicient speed to
changes in X-ray or light emission, making possible the
development of an electronic amplifying fluoroscope for
various medical uses. The present device, continues (o
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” offers 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
luture. Bleakness because 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 scconds 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 a 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 Tracyl—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 II. 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 enemy 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 sometimes on the air he would seem
to depart from his carefully-censored script and pass re-
marks which were nuggets of information for the enemies
of the Axis. No one on our side cver 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 of Nazi propaganda. But then some-
thing new appeared to puzzlc the monitors. Although this
spieler was regarded as an 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 baffling.

Finally an observant American corporal, who had been
monitoring the broadcasts for manv nonths, noticed an-
other change in these broadcasts, that they were now con-
sistently fifteen seconds latc in reaching the air. But what
possible connection could there be between delayed starts
and occasional long pauses in themiddle of the hiroadcasts?

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

He pondered the question for days. He lay awake nights in
the darkened barracks trying to fit the pieces of the puzzle
together. Why had this heretofore unpredictable newscaster
from 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 answérs. 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 even of killing it before it were broad-
cast if it should be objectionable. This could jibe with the
known facts. The only trouble was, no one had ever heard
of a way to store souhd for fifteen seconds, and then either
release it to go on its merry way, or relegate it forever 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, from 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) between the record and play-
back heads of 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 not 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 2V hours, but
this may be increased to 4 hours by a simple modification.
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Minifon accessories: telephone
lead, stenographer’s headset,
mike-speaker, and playback jack
that plugs into radio or TV set.

1he Germans had no faith in anyone at that time, it
seemed, for they had also developed a completely secret
miniature recorder, which enabled them to snoop on their
own members who were suspected of deviation. It also was
used in espionage, but obviously with a great deal more
difhculty.

An improved modecl of this secret recorder is today being
manufactured in Hamburg, Germany, and is readily avail-
able to anyone 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 cver
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 is confronted with
a complete transcript of his very own words, a court trial
often becomes unnecessary.

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

The original German prototype, now sold in this country
as the Minifon, is both the smallest and the longest-playing
of several such types now available. It measures ouly
134x374x654 inches and weighs a mere pound and three-
quarters. Standard recording time is 214 hours, although
this may be 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 busi-
ness uses. Even then, however, some of the side effects 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 every day in such routine chores. Now this work
is done even before he enters the office. 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 inedical discovery being
made that much sooner, all due to the time saved by a
miniature recorder?

The American versions of 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.
Its 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 thau
motor rewind as in the Minifon, along with a long-life
mercury battery, it does require less frequent replacement
of batteries. It would seem, then, that the choice of a
miniature recorder will depend largely upon its intended
uses.

A large portion of this book was dictated to a Minifon
by the author while riding a train between his home in
Bucks County, Pennsylvania and New York City. The Mini-
fon’s outstanding features 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
its various parts. Since fidelity of sound is very important to
him, and his commutation runs are relatively short, he chose
the tape job.

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



The 7 0ld-Fashioned Villains of Taps Recording

...and How irlsh FERRO- SHEEH

BRAND

Once upon a time, 7 Old-Fashioned Villains like this were wxeakmg endless woe on Decent People

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

away at the crumbly oxide coating of old-fashioned tape and gummed up tape xecorders with the shedding

particles. The 2nd Villain was Wearhead the Head Wearer. 4/ ‘/He filed down the magnetic heads

=
with th arasnve coatmg of old-fashioned tape. The 3rd Villain was Frxckenshaw the Frequenecy Discriminator.
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' He dragged down the high-frequency response of old-fashioned tape through inadequate
contact between the ‘“grainy” coating and the head. The 4th Villain was Noysenhiss the Noise Generator.

SRS < 22D
He generated tape hiss and modulation noise — as a result of the random vibrations and

-

e, \\
irregular flux variations caused by the uneven magnetic coating of old-fashioned tape The 5th and 6th Villains

3‘@(
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
. N o) . -_—— i :

the Embrittler. seat™"He dried out the plasticizers in old-fashioned coated tape and embrittled
irreplaceable recordings. Then: OCTOBER,1954! That's when a very un-old-fashioned little man by the name of

[t

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

tape manufacture and presto! S5

Villains were sent a-scurrying with eries of “Confound it — Foiled again!” Yes, F. R. O’Sheen had made the new

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

and homogeneously bonded to the base, so free from nodules and agglomerates, that the

7 Villains were evicted —for good! Moral: pontt let Old-Fashioned Villains do you out.

= o\ S
i
of your hi-fi rights! /,' ¥ Just say “No, thanks” to ordinary coated tape and *' -3
ask for F.R.O'Sheen irish FerRO-SHEEN, that is! ORRadio Industries, Inc, Opelika, Alabama.
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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 occapies only about half of an ordinary
coat pocket. Its chassis iits in a small leather carrying case.



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! 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 1 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 built-in “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-

istor 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. “IN64” 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 }5 inch square by 3 of an inch in height.
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At right is underside of chassis. Round objects are small Loudspeaker unit on right contains its own amplifier 2nd
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. measures 23x3x1%4 inches; set, 3%x4l4x13% inches.
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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 tiny loudspeaker. Shown here is amplifier
TR1 and TR2, “B” is base, “C” collector, “E” emitter. umit out of the carrying case and with the battery removed.

VARIABLE CAP

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 mext 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 handful—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 horseshoe-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 10 a conversation. In
an office, “conference calls” can quickly be arranged.
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Remove back cover of case to see amplifier. Center section
marked “SK-66” is loudspeaker end. Battery is at bottom.

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 Kkit.

Because the unit is self-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 office 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.

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

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

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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Shoot Pictures at
1/700th Second!

Available in kit form, this eminently satisfactory

electronic flash unit enables you to do just that.

N “ELECTRONICS HANDBOOK,” Fawceit Book No.
319, there appeared a statement to the effect that elec-
tronic flash units are kindergarten stuff for any radio man
or electronics technician. This has produced a flurry 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.

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.

The 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-3 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 from 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 leather 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 “freeze” 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
Tadvent 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, i
he cocks his ear in the direction of this new sound—and he’s hooked. In he goes .
to hear a little more of this new sound, and ever after the old non-stereo staff seems

Stereo sound involved two sepa- However, you can convert 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 two pre-ampli-
fiers and can play either the
indine 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 fromn 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 1 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 stereo systems are availble for those who
are just beginning in hi-fi, 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 channcls 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 thercafter 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 stcreotape. 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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Tone-Arm Kit

The big news in tone arms; the Audax

arm is available as a kit for only $15.

Combination of pickup and arm must move with maximum
compliance, minimum friction. Audax is rated very high.

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 needle-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 base 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. e—D. H.

Left, the kit as it comes boxed. Above, com-
pass-pivot point feature of Audax arm is
shown at points 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 paf)er tube over spindle permits height determina-
tion by placing a ruler or level from top of tube to top
of pivot knob. D designates the correct mounting position.

TURNTABL €
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Something New in
Loudspeaker Kits

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

O-IT-YOURSELF KITS for the hi-fi 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 eclectrical
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 engineer-
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 some latecomers to the hi-fi business, but their engineer-
ing is soundly conceived and solidly executed.

There is one point on which they have seemingly 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 “tweeter.” 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
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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 2 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” Y(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.

o
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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.
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The Transistor

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 8-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—of 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 wafer 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

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.

Goes Hi-Fi

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-fi power amplifier ratings now breaking 100
watts, it will be some time 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! e—D. H.



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;
transistors used are all General Electric type 2N190.
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Right, a diagram of typlcal transistor structure; below,
schematic drawing of wiring of 3-transistor pre-amp. SASF
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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 Have-
Turntable or Changer?

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

HE FIRST PURPOSE of a phonograph turntable or

changer 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
carefully 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 are to be
used. Nearly all turntables and changers now meet this
requirement.

Power from the motor may be applied directly to the
center shaft through a gear train, or to the rim through a
set of idlers or belts. A decade or so ago, most of the pro-
fessional units employed center drive, while cheap equip-
ment used rimn drive. Consequently the idea got around
that center drive was better. Today however, rim drive
systems are much improved and generally preferred. They
eliminate the troublesome gear box, are much cheaper to
construct and repair, and their perfomance is at least the
equal of center drive systems.

Obviously the same general design principles are em-
ployed in both turntables and changers. The only way to
account for the price differential, then, is in the quality of
materials and workmanship. On these counts the turntable
wins hands down.

An important question the audiophile must ask himself
is whether or not the better quality of the turntable is to
him significant. The greater convenience of the changer is
undeniable, and any audiophile wants to know what he is
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Three types of turntable motors are shown: hysteresis synchronous is best for avoiding low-frequency “rumble.”
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A TURNTABLE IS BY CENTER DRIVE.
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THE MOST POPULAR METHOD OF
ROTATING A TURN TABLE IS THE
INSIDE RIM DRIVE. MOTOR DRIVES
THE IDLER, THE IDLER DRIVES RIM.

Two methods of turntable rotation are shown; center drive is not used much today, is usually more expensive to repair.

getting in return for giving up this convenience and spend-
ing more money in the bargain. Perhaps he should begin
by asking just what that extra convenience is costing him.
He should bear in mind that all changers exhibit at least
some of the following disadvantages:
1. Abrasion between groove surfaces when records are
stacked.
2. Possible damage to center holes or edges, from the
platforms.
3. Wear on the center hole as the spindle remains
stationary while the record rotates.
4. Change of stylus angle with respect to record as
height of stack varies.
5. Possible sacrifice of motor smoothness in favor of
more power to operate changer mechanism and
move heavy stack of records on turntable.
. Slippage of disc as it is played on stack.
. Slowing of turntable as stack weight increases.
. Uneven groove wear at inner section of record, as
underneath extension of pickup arm begins to bear
against pawl and ratchet mechanism.

[o 2B =)

9. Exceedingly difficult maintenance and adjustment.

The best turntables, while they have none of the disad-
vantages of the changer, also lack that very important
advantage of convenience. On the other hand, there is
probably no changer which can match the best turntables in
speed regulation, wow, flutter and rumble.

The questions the prospective purchaser must consider,
then, will be answered somewhat differently by almost every
individual. Probably the uppermost question will concern
the relative importance of the changer’s convenience, or
conversely, the relative annoyance of changing records
manually every few minutes. Next he will want to consider
the quality of reproduction. For the very best at this state
of the art, a high-grade turntable is a must. If, on the other
hand, a little less can be tolerated—and the difference is
often academic—then the changer shouldn’t be ruled out.

Thus there can be no universal answer to this question.
At least it is not on the horizon at this moment. Each de-
sign represents some compromises, and the individual must
decide for himself which compromises he is prepared to
make. *—D. H.
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Arrest Those Disc Destroyers!

Records will warp if stored in
any position other than the ab-
solute vertical. Handsome racks
like this one by Leslie Creations
of Philadelphia make proper
record storage a simple matter.
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Protect your investment in records with the best possible care.

OW LONG will a phonograph record last? One proper
answer to that very big question could be indefinitely.
Since the modern record is made of a plastic of the vinyl
resin family, which at normal temperatures is almost inert
chemically, it is hardly at all subject to the ravages of
time. It is only the use or abuse to whirh a record is sub-
jected which determines its life span. With proper care a
record can have a long reproductive life, providing its
owner with many hours of happy listening. But if mal-
treated, its life can be snuffed out in minutes, or even
seconds.

Let’s examine certain disc destroyers, with an eye toward
what we can do to stop them dead in their tracks. While
it would take some effort to break a vinyl record, it can
become bent, scratched, scorched, chipped and downright
direy.

Now consider the dirt problem first, because that is proba-
bly the most deceptive. A few flecks of dust here or there
don’t really seem very significant until you remember that
the full width of the groove on an LP record is something
less than three thousandths of an inch. Your eyes are a lot
larger than that, but you know what a tiny speck of dust
can do when lodged in one of them. A phono stylus pushing
that dust against soft plastic groove walls, under pressures
of 5 to 10 tons per square inch, can cause a lot of damage,
too.

Dirt adheres to records because of two main attractions:
static electricity and greasy hands. Since no hands, regard-

less of how clean, can avoid depositing oily prints on the
record (unless you want to wear white photographers’
gloves all the time), a first principle of record care is never
touch the grooved surface with the hands. Instead, always
hold the disc only at the edge and in the label area.

The static problem is a little trickier. There are several
radioactive attachments available for neutralizing static,
along with various kinds of anti-static rags, liquids and even
sprays. There is no doubt that these items are as effective
as the manufacturers claim, but generally they create as
many problems as they. minimize. The better practice, then,
is simply to keep dirt away from the records as much as
possible, and when it does appear, remove it before playing.

Dust jackets now provide much better protection than
was once the case. Most of the better records now come
in a double thickness jacket, with an inner envelope of
plastic, glassine or cardboard. When these are used, it is
best to insert the record in such a way that the open end
of the inner envelope is against the closed end of the outer
one. This provides a baffle seal which is almost completely
impervious to dust when the record is stored.

But despite all precautions some dust does find its way
onto record surfaces, and it must be removed before the
disc is played. The best means by far is blowing the dirt
off. Since few hi-fi hobbyists are equipped with compressed
air bottles or air compressor pumps, this is a lttle incon-
venient. The ordinary household vacuum cleaner, however,
works quite well when connected to work as a blower. A



fairly good pressure can be built up when the crevice-
cleaning tool is used, and this can be increased by partially
obstructing the opening by wrapping a piece of tape over
the end.

The next best method is a slightly dampened cloth or
sponge. The fine cellulose sponges sold for photographic
work are very useful. The record is held flat, with one edge
against the chest and the opposite edge with one hand
held vertically. The sponge is then applied with the free
hand rubbing gently but firmly in a circular motion.

Bending and warpage in records seldom occurs through
playing, but is usually due to improper storage. Nearly
everyone has seen records that have stood in a store window
on a hot sunny day, looking as if they had just been poured
out of a molasses can. It isn't hard to guess then that ex-
cessive heat is a prime disc destroyer. And the avoidance
of this problem is equally simple: keep records away from
heat. As long as records are not stored in direct sunlight,
or near stoves or radiators, ordinary room temperatures
will never hurt them. One more precaution: watch out for
friends who have a tendency to put burning cigarettes on
any convenient flat surface. Not only have many fine furni-
ture finishes been ruined in this fashion, but so have far
too many records.

Records will also warp if they are stored in any position
other than absolute vertical. Leaving them stacked on a
changer after playing is asking for trouble. Not only is
the weight of the stack and the heat of the equipment liable
to damage the records, but there may be injury to the
changer mechanism. An even worse practice is to shut off
the system in the middle of the program, with part of
the record stack still suspended by the drop mechanism.
All of this can be summed up by another rule: records
should never be left on a turntable or changer except when
they are actually in use.

When stored in the library, records should stand verti.
cally in their dust jackets. Stacking horizontally on a shelf
is nearly as bad as on a turntable, and leaning over at a
45-degree angle is even worse.

Scratching and chipping of records could be caused by
almost any abuse, of course, but even when used as intended
they are susceptible to damage. When removing a disc from
its dust jacket it is wise to compress the side edges slightly,
so that the opening buckles outward and permits passage
of the record without scuffing its surfaces.

When setting up or removing a changer stack, particular
care must be taken. Since the sensitive recorded surfaces

are directly against each other, it is imperative that they

be placed on and removed from one another vertically, not
slid off sideways.

Correct operation of the reproducer is also an absolute
must. Just as records should never be left on a turntable
when not in use, so the tone arm must never be permitted
to rest on a record when it is not actually playing. The
hard stylus need only be knocked across the playing surface
once, to plow a gash that will render the record useless.

When in playing position, the stylus should be at right

Important to record care are weight exerted on them
and stylus condition. Weight of the tone arm is readily
checked by Audax’s balance scale, left. Drawings below
show how a worn stylus can damage your records.

GOOD STYLUS PICKS UP HIGH FREQUENCIES;
POOR ONE SKIPS THEM AND DAMAGES RECORD

GOOD

GOOD-STYLUS IN GOOD CONDITION RESTS ON
SIDES OF GROOVE.

BAD

BAD—CHISEL-LIKE, WORN OUT STYLUS SINKS INTO
BOTTOM OF GROOVE AND SCRAPES MUSICAL
IMPRESSIONS OFF GROOVE WALLS.

angles to the plane of the disc, not tilted forward, backward
or sideways. The stylus pressure should be adjusted to the
lightest weight recommended by the manufacturer, usually
somewhere between 5 and 12 grams. The tone arm should
be initially mounted as specified by the manufacturer to
eliminate tracking error, a factor in reducing not only dis-
tortion, but record wear as well.

There is perhaps more confusion about the matter of
stylus material than need be. Let it be understood at the
outset that there is no such thing as a permanent needle.
Even diamond, the hardest material known, will wear out
when used as a phono stylus. On the other hand, almost any
material of the correct size, shape, and smoothness will be
satisfactory as a phono stylus for a little while, anyway.
This means that the argument that records sound better
when played with diamond styli is false.

Osmium is the cheapest in initial cost, but it also wears
out fastest. Diamond is the most expensive initially, but
it lasts the longest. Sapphire is between the two both in
cost and wear. Any stylus with a worn tip is a potential
menace to the record grooves, and by the time you can
hear the difference in reproduction the damage is perma-
nent. This means that periodic inspection of the stylus by
microscope or shadowgraph is mandatory. Most dealers are
now able to provide this service.

The advantage of diamond—the only advantage—as op-
posed to sapphire and osmium, is that it will deliver more
hours of playing time per dollar invested. For this reason
the diamond is to be preferred over all other stylus ma-
terials. But at the same time it should be remembered that
the others will deliver just as good quality sound for a
briefer period, and for those with pinched budgets it is
completely acceptable.

Follow these principles and you will give your precious
records the best life insurance they could have. ®—D. H.
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Re-recording: Disc to Tape

Want to create a taped library of music from a record collection? Here's how.

NYONE WHO HAS A HI-FI SYSTEM with a tape recorder is missing a

real good bet if he doesn’t make tape copies of his disc library. There are
numerous advantages to such a system, but probably the most important is that
it will prolong the life of records almost indefinitely.

If your library consists of many old shellac pressings which are both fragile and
irreplaceable, why subject them to more wear and tear? Why risk the possibility
that they may be broken and lost forever? Just one more playing is necessary to
make your tape rerecording, and then the precious disc can be stored in your
archives—and you can rest easy.

Dubbing to tape is really quite simple, but you can do it better if you observe
a few of the tricks employed by professionals. Nearly all of the hi-fi amplifiers
today have a “bridging” output jack which is used to feed a tape recorder input.
Using this connection in no way disturbs the normal operation of the system, so
you can listen directly over the hi-fi speaker as the tape is made. Similarly, most
tape recorders have an input connection intended for using the signal from the
amplifier output. Connection is made simply by plugging in a cable from the
appropriate amplifier output jack to the proper recorder input jack.

If you don’t have such an interconnecting cable, you can get a “Hi-Fi Jumper
Cable” from one of the mail order houses, such as Lafayette Radio.

Begin by selecting the first record to be dubbed, and play it through your sys-
tem in the usual manner. Adjust the volume to a comfortable level, and choose
your equalizer and tone control settings for the sound you want on the tape.
Then adjust the volume control on the tape recorder for the correct indication
as specified by the manufacturer. Now you are ready to “cue up” the disc and
begin recording.

Cueing a record is done so that the first actual sound heard will be the begin-
ning of music or voice on the recording, without any preceding surface noise,

To record directly from turntable to tape, phono cable on  Alternative method of recording from tuner is to connect
turntable is connected to a low gain input on tape recorder. by shielded cable the tuner output to low gain tape input.
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Above, CBS announcer Dick Noel sets up equipmect for re-
cording discs on tape; the process is not an involved one

Noel first identifies the long-playing tape he is making by
recording an announcement of piece, composer, orchestra.

The disc to be taped is “cued up” by manually turning it
until sound begins, then turning it back two revolutions.
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clicks, pops or scratches. This is done by keeping the volume
control fully closed until the very instant sound is to begin,
and then opening up the control to the previously estab-
lished setting. The only trouble is, how can you tell when
sound begins if the volume is turned down?

This is not impossible. In fact, it is being done hundreds
of times every day by radio broadcast stations throughout
the land. In radio stations the operator first sets his sound
system so that he can hear the record without it going out
on the air. Meanwhile, another record or other program
material is being heard by listeners. You won’t need this
elaboration for your work, but the procedure which the
operator then follows will be useful to you.

The next step is to place the pickup in the lead-in groove
of the record, then rotate the turntable by hand until the
beginning of sound is reached. Then the turntable is ro-

Disc is cued, tape started, turntable turned on, the revolu-
tions counted, volume turned up as the sound is reached.

For a smooth fade-out of a noisy record, announcer Noel
uses earphones to monitor his work as the music finishes.

Left and below, written identification of what is on the
tape is made on both the tape box and the plastic spool.




These bulk tape erasers will erase even
the most powerful signals from a
recorded tape in a few moments; these
devices clean the entire tape at once.

tated backwards (counter-clockwise) until there is any-
where from one-quarter to three turns of blank grooving
ahead of sound. In broadcasting, the pickup is often placed
quite close to the beginning of modulation, the record held
fast by hand, and the turntable started and permitted to
skid under the stationary disc. Then when an announce-
ment is completed, the record is let go to rotate with the
table, the volume control is opened up and music begins
immediately.

For home use, it’s not a good idea to load the turntable
with a skidding record, so a longer cue-in of perhaps three
turns is to be preferred. Then you can start the table from
a dead stop with the-switch, count turns, and finally open
the volume control just as music starts.

Fading out the end of the record can be almost as tricky
as the fade-in, especially if the noise level is high and the
music soft. In these cases it is advisable to rehearse the end-
ing and the fadeout a few times, to determine just when it
should be made, and how quickly or slowly the eontrol
should be rotated. The faded ending may sometimes be
made less obtrusive by slowly turning down the trcble
control on the final soft notes, before the volume control
is closed.

Taping your old 78-r.p.m. records will prolong their use-
fulness, and enable you to program them the way you
want. And if sometime later you want to change the se-
quence, you can do that too. You can also remove ticks and
pops, even those caused by a crack in the record. All of
this is part of the fascinating art of tape editing. But that's
another story, to be found elsewhere in this book.

AMPLICOT
Magaguas Mot X0

When reusing tape which has been previously recorded,
it is often found that the erase oscillator in home machines
is not strong enough to silence the tape completely. When
going to considerable trouble to provide smooth fade-ins
and fade-outs, as well as perfectly silent pauses in your own
LP tapes, it is a shame to have the results marred by
residual noise and music from previous recordings.

The problem is even greater when tape is used which
was originally recorded at excessive levels. Then even the
most powerful erase circuits on professional equipment are
sometimes unable to obliterate the sounds completely.
There are also noises in new tape which are induced in it
during manufacture, shipping or storage. Usually the erase
circuits in tape machines are adequate for this task, but not
always.

All of these problems can be solved through the use of
a bulk tape eraser, which will erase even the most powerful
signals from a recorded tape in a few moments. These de-
vices clean the entire tape at one time, thus precluding the
necessity of running it through a machine at regular play-
ing speed. For anyone who takes his recording work seri-
ously, a bulk eraser is an absolute must. Typical commercial
examples are the Amplicorp “Magneraser,” Goodell
“Noiseraser,” and the Stencil-Hoffman Bulk Eraser.

Since laboratory tests have proven that tape recordings
are good for thousands upon thousands of playings, trans-
ferring a valuable disc library to tape is not only good fun,
but good economy as well. And with just a little extra
effort, you can have a recorded music library which is truly
outstanding. ®—D. H.
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OME-MADE TAPES, like home movies, can be im-

proved immensely by just a little judicious pruning
or editing. Still few movie makers ever attempt it, and
even fewer tape recordists have ever even considered it.

In the case of the amateur cinematographer there is some
justification, for it comes hard to junk even one frame of
that little ribbon which was bought with cold, hard cash.
But the tape recordist has no such excuse, for every bit of
tape he removes by editing can be reused for recording
again and again.

It is entirely possible, however, that the recordist would
like to try some editing, but the conflicting stories he has
heard leave him just plain confused. When he bought his
machine, chances are the salesman told him that one of
the wondrous advantages of tape is the ability to “just snip
out” any mistakes. On the other hand he may have heard
that the top tape editors in the country number a mere
handful, and if the work is that rough he wants no part
of it.

These are the two extremes of the story, and the actual
truth of the situation lies somewhere between. Tape editing,
while more than just snipping out, is not really very diff-
cult. You can do it too, if you really want to.

Tape editing consists of cutting out unwanted parts of
a recording, or arranging parts in a different sequence, or

both. To use a photographic analogy, the first type cdii
be likened to cropping a print. You see that by removing
parts of the overall picture, the remaining composition be-
comes more compact, pleasing or forceful. By rearranging
various parts of one or more pictures into a montage, you
have created something new—you have synthesized a whole
from selected parts.

Tape editing works much the same way. You can tighten
up a dull performance and eliminate errors by judicious
use of the splicer. In the same way you can synthesize some-
thing new, something which was never performed that way.

But this is as far as the analogy goes, for while the pho-
tographer is working with a visual medium and can see
what he’s working on, the tape editor cannot see sound.
He must rely upon his ears, more than his eyes, to tell his
hands what to do. But as long as he understands a few
fundamental principles, he can remove that mental road-
block between his ears and his hands.

To begin with, he must remember that recorded tape
is really just a series of magnetic impulses, nuch as a movie
film is a series of still picture frames. And the magnetic
impulses responsible for each of the sounds he hears have
a definite and immobile position on that tape. As long as
that tape remains recorded, whenever it passes the repro-
duce head, the same magnetic impulses will produce the



The shield housing must be removed to enable you to mark
the tape; one or two screws are removed to accomplish this.

same sounds from the same place on the tape every single
time.

And here we have our first and most important clue: mag-
netic impulses on a moving tape as it passes a reproduce
head. It is this reproduce head which will enable us to
relate the sound heard on the loudspeaker to the exact
position on the tape of the magnetic impulse causing it.
Once we have “spotted” the particular sound we're looking
for on the tape, the toughest part of the editing job is done.

The reproduce head, as well as the erase and record
functions are all to be found in a small housing about
midway between the two tape reels. This housing must
be removed, as it is essential to be able to see the reproduce
head while spotting. Since the tape moves from left to
right during normal operation, the reproduce head is the
farthest to the right.

If this same head is also used for recording, it will still
be the farthermost to the right. Upon close examination
you will see a small vertical line running up through the
middle of the head. This is known as the gap, since it is
as the tape passes this fine hairline that sound is produced.
Now it becomes evident just how accurate spotting is pos-
sible. .

As the tape is played, and it reaches the point where
a splice is to be made, the stop button is pressed. Then
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After “spotting” bad sound, tape is marked at the head After marking with pencil, the tape is cut on the mark, us-
gap with a china-marking pencil; a crayon can be used. ing a pair of scissors or am automatic splicer, below.

The cut end of the tape is pulled past the playback head Finally, the second cut is made, the removed tape is dis-
slowly, to spot the next cutting point; work carefully. carded, and the two remaining ends are spliced together.

HERE IS A TABLE TO HELP YOU DETERMINE HOW LONG YOU CAN RECORD ON A TAPE RECORDER

SINGLE TRACK DUAL TRACK
LENGTH | 3%" per sec. | 72" per sec 157 per sec. ! 3" per sec. T+ per sec.
150 ft. 7' min. 3% min. L. 4 15 min, 7' min.
300 f1, 15 min. 7Y min. 3% min. 30 min. 15 min.
600 ft. 30 min. 15 min. 7% min. 60 min. 30 min.
1200 ft. 60 min. 30 min. 15 min. 120 min. 60 min.
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the reels are turned back and forth by hand until the
exact spot on the tape is found which is producing the
sound in question. Then with the tape stopped with the
splice point directly over the reproduce head gap, a mark
is made on the tape at the gap. A grease pencil (china-
marking) is best for this purpose, preferably yellow.

Now let’s consider a simple practical problem in tape
editing. Suppose that you have a series of tape copies of
a number of single phonograph records, which you wish
to edit into a pleasing program of continuous music. You
may want silent pauses of perhaps 3 to 5 seconds between
selections, but as the tape was recorded the pauses are
much longer and marred by switching clicks. The problem
then is to tighten up pauses and remove the noises.

The first thing to do is play the tape near the end of
the first selection. For the few seconds following, listen
carefully for any noises. If any are heard, stop the machine
and rewind the tape manually by turning the supply (left-
hand) reel. As soon as the noise is heard again, stop turn-
ing, and with one hand on each reel move the tape rapidly
back and forth across the reproduce head. When the noisy
section of tape is fairly well centered in the head area,
cut off an inch or two either side of this point. It is not
necessary to do very precise spotting in this work, as the
only objective at the moment is to get several consecutive
seconds of clean, quiet tape following the music.

All this can be avoided, of course, by the insertion of
tape known to be silent, such as erased magnetic tape or
non-magnetic leader tape. The length of the silent tape is
then calculated as the time of the pause in seconds mul-
tiplied by the operating speed of the machine in inches
per second. I

So now we have the silent pause of some sort and of
the correct length spliced to the end of the preceding se:
lection. The final step is to bring in the next selection
right at the end of the pause. This is accomplished by
pulling the tape from the supply reel past the playback
head until the beginning of the next selection is heard.
Then the tape is rocked back and forth across the head
until the precise point of the beginning of sound is spotted.

It is then marked and cut at that point, and spliced onto
the end of the silent pause tape.

Now let’s consider a problem in editing speech. Suppose
you have a tape of a child reciting, like this:

“Mary had a little lamb, its fleece was Snow White and
the—uh—oh, I forget—its—its—fleece was white as snow.
And everywhere. . .”

It might very well be that you want that tape just as it
is, because it’s so cute. But let’s assume you're a cold per-
fectionist.

The first thing to do is analyze, know in advance what
you want to do. In this simple example the little reader
went astray immediately after ‘‘was,” and got back on the
track on the word “fleece.” Obviously, then, everything
after “was” and before “fleece” must be cut out. But even
this won’t be sufficient, for we then have a repeat of the
words ‘“fleece was.”

This is actually an advantage, however, for it means that
we can cut at any convenient point in the “fleece was”
area. Sibilants are particularly easy to spot on tape, and so
we might decide to do our cutting right in the middle of
a word. For example, the strong ss-5 sound at the end of
“fleece” would be ideal. In that case we'd spot and mark
the tape at identical points, just before the sibilant hiss.

After cutting, we would have from part 1, “Mary had a
little lamb, its flee. . .”. And from part two we would
have *. . .ce was white as snow. And everywhere. . .”. Then
when the two were spliced together, we’d have ‘“Mary had
a little lamb, its flee/ce was white as snow. And every-
where. . .”. But if the splicing is done correctly, it won’t be
discerned at all. Similar splicing of music is often more
complex than speech, simply because the sounds them-
selves are more complex.

And so the fundamentals of tape editing can be boiled
down to two simple ideas:

1. Practice to perfection spotting, marking, and splic-
ing.

2. Know in advance exactly the aural éffect you want
to produce.

Follow them and you can’t go wrong. ®—D. H.

Splices are pointed to; splices do not distort sound in any way. Knowledge of technique is a must for tape owners.
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Four-Station
Radio-Intercom

Build this handy interphone and save time and steps when you answer the front door

or call people to the phone. With it, you can have music throughout your home, too.

LL of us have experienced the exasperation of having

to-get out of bed, or the shower to answer the front
door, only to find 'the Fuller Brush man ringing the bell!
This can be especially annoying when you are down with
the flu!

Then, there are the times when the phone rings, you
answer to find it is for someone else who is at the other
end of the house or in the garage!

When the baby is young, the mother must keep in touch
with the sounds of the nursery. Usually this is accom-
plished by making countless trips from room to room until
she i» exhausted by the end of the day!

A few. of us are photographers who no sooner get the
film out of the camera ready to develop than the door-
bell rings. No matter how loud we shout the person push-
ing the button can’t seem to hear. In the five minutes it
takes for us to get the developing finished they have gone!

Tken there is mother in the kitchen, trying to get the
family rounded up at dinner time. They are in all parts
of the house and by the time she has made the rounds,
the food is cold!

‘Thke answer to all these problems is the intercom sys-

After cutting out speaker hole, cut Reynolds “Do-It-Your-
self” Aluminum to cover plywood. Snip corners as shown.

tem, a two-way loudspeaker system so that you merely
walk over to the box and talk to any room in the house.
Added to this, an intercom can be used as a permanent
listening device (such as in the case of the sleeping baby).
When the “listen” switch is left on, any sound emanating
from the nursery is immediately brought to the attention
of mother in any other room in the house where the inter-
com is located. When things are going right, silence pre-

dominates, when baby cries, the intercom broadcasts to

mother.

Most of the new intercom systems have the added advan-
tage of a built-in radio so that music can be played at the
various stations. Here is a two-fold advantage because apart
from the music, you are making good use of the set while
it is turned on. It is not just sitting there burning up the
electricity.

Most of these built-in radios, because of confined space,
are of questionable quality but we had a slight advantage
over the pee-wee sets in that we used a radio instead with
a built-in intercom. It is a five-tube -“Dorafone” using a
12A8, 12K7, 128Q7, 50L6 and 3525. There’s a switch on the
front to change RADIO to TALK or LISTEN. On the back

) i

Drill hole in bottom of plywood shape to house the button.
Such buttons are inexpensive at electrical supply stores.
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there are screws to connect an extension speaker. Also on
the back, there is a switch to turn music to the extension
speaker on or off.

Although we liked the idea of using an intercom in our
new house, the fact that the main control station must
usually remain in one location didn’t appeal to us. We
wanted to be able to move it to two or three places, yet be
able to speak to four other stations. For this reason we did
not want anything to do with the conventional built-in-the-
wall squawk box.

At the time of building, I couldn’t seem to find either
the extension speakers I wanted, or the plug-in receptacle
to move the radio-intercom to the two locations, so I de-
cided to build up the units myself.

When our house was being constructed, I roughed in an
opening 6x8 inches for a speaker in the kitchen and one at
the front door. The bedroom and office used plug-in
speakers that could be readily removed or rested on a desk
or table.

I wished to move the radio-intercom from one darkroom
to the other so standard wall plug openings were roughed
in at these two locations. When the building was finished,
a junction box cap was used to make a plug-in setup for
the four stations. Female phono-plugs were riveted to the
metal caps.

The wall speakers were attached to 14-inch plywood
which were covered with Reynolds “Do-It-Yourself” Alu-
minum.

Naturally you can do a smoother job if you are building
or remodeling a home because the wires can more casily
be concealed. The plug-in speakers are perhaps more easily
installed in the already built house because you don’t have
to cut into the plaster. Wires can be run through the base-
ment with plugs near the baseboard, or through the attic
with lead wires partially concealed by the window or door
jambs.

We have added another advantage to our homemade
intercom system by incorporating a bell system with buttons
at the four extension speakers. Power is furnished by the
same transformer that works the front door bell. With the
bell system your intercom does not have to be turned on
to call the main station. The person at the main station
can then turn the set on to answer.

This solves the disadvantage of most intercom systems
in that the calling must be done by the main station be-
cause both TALK and LISTEN are switched from that
point only.

The various stations can be designated by the number of
rings. For instance, station one rings once, station two
rings twice, etc.

The main advantage of a combined intercom and buzzer
system is the fact that the buzzers can be used to call the
main station without the system being turned on. Most
intercom systems have no way of calling from one station
to the other but this method incorporates the use of buzzers
at the different stations which work on ordinary bell wire
and are hooked to the bell system of the house. It is a very
inexpensive project to build since the speakers are only
about $1.50 each. Reynolds “Do-It-Yourself”” Aluminum can
be purchased in sheets at a very small cost. We put this in
when the house was being built so that our wires are all
inside the walls. However it is possible to put it in at any
time, but the difference would be in trying to hide the wires
which would, naturally, be on the outside. Our main station
is a combination radio and speaker so that music can be
played through the system. ®—P. G.

Lay plywood speaker rectangle over cut aluminum and,
using a piece of wood, press fold-aver so that it’s flat, neat.

Amnother station is located next to wall telephone in kitchen
and there’s no more need for shouting to upstairs or garage.

Phonograph jacks are inserted into the four holes and held
in place with Reynolds “Do-It-Yourself” Aluminwn rivets.



Cut button bole in aluminum over previously drilled hole Now attach speaker and buzzer wires. Ideally, you'd have
in plywood. Install button from front as in photograph. stations wired in when your house is under construction.

~

A

A handsome clock-like speaker is set in the bedroom. When  Main station was made by drilling a steel junction-box
a member of the family is ill, it works better than a bell. plate in four places to accommodate the necessary wires.

Wires of various colors to distinguish stations are attached ~ Phonograph jack is used to plug into different stations from
to center unit. One wire serves to ground the entire unit. main intercom. Shown is a combination radio-intercom.
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Master unit of “Phone-Radio,” left, consists of radio chassis, control switches. “Slave,” or remote speaker is at the right.

At the flip of a switch, the "Phone-Radio" is a step-saving two-station intercom.

HY it hasn’t been done before no one knows. That

is, build a small radio receiver with an intercom-
munication feature, so that the single instrument can do
double duty in a house or apartment. Every radio set in-
cludes a powerful audio amplifying system of two and
sometimes more stages, and an “intercom” is merely an
amplifier with a loudspeaker at each end also acting as a
microphone.

Sylvania Electric now offers such a unit under the name
“Phone-Radio.” The “master” is a more or less conven-
tional AC-DC radio in an attractive plastic case, measuring
about 1014 by 514 by 614 inches. It has a tuning knob and
a volume control. In addition, on the left side of the cabinet
are two switches in a recessed plate. One is marked “Radio-
Phone,” the other “Listen-Speak.” The “slave’ or remote
speaker, which has no controls, is in a case of similar ap-
pearance.

With the first switch at “Radio,” the instrument func-
tions as a straightforward radio. Suppose the slave speaker
is in a child’s room. If mother is in her usual place in the
kitchen, she can check on baby at any time by flipping the

| ® AUXILIARY UNIT

)

switch to “Phone.” This automatically puts the remote
speaker into operation as a microphone and any sound in
the baby’s room is reproduced in the set in the kitchen. If
mother wants to reassure the child with a few words, she
presses the “Listen-Speak” switch to “Speak,” talks into the
kitchen set, and her words come out of the speaker in the
bedroom. When she releases this switch, it returns by itself
to the “Listen” position.

As a security measure, the intercom speaker at the front
door is almost as good as a cop at the curb. Without moving
a foot out of the kitchen, a woman alone in a house can
dispel unwelcome salesmen and still do business with wel-
come tradesmen and greet friends.

Of course, the master and remote units are not limited
to the home, but are useful in a variety of other applica-
tions. They offer a tremendous saving in time, tempers,
steps and effort.

As a matter of technical interest, the complete wiring
diagram of the “Phone-Radio” is reproduced here, through
the courtesy of the manufacturer. The control switches are
essentially of the double pole, double throw type. ®—R. H.

KITCHEN

D
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Slick master unit is in author Hertzberg's office; remote
speaker in plain perforated case in window on front porch.

COMPLETE TWO-STATION INTERCOM is now
available in kit form for about $15, so there is no
longer any reason why you and your family shouldn’t en joy
the convenience such an outfit offers. It provides instant
private communication, by means of loudspeakers at both
ends, at distances up to a couple of hundred feet. The cost
of operation is negligible, as only three small tubes are used.
The Knight "Home Intercom,” marketed by Allied Radio
Corporation of Chicago, is a very well planned kit. Assem-
bly is an easy nut-and-bolt job, and wiring is made virtually
foolproof by means of progressive picture diagrams and
pre-cut leads. The writer opened a sample kit after lunch
on a Saturday afternoon and had it working before supper.
The outfit consists of two units, a “master” and a “re-
mote.” The containers are identical and measure only
614 by 5 inches by 414 inches deep. They are made of strong
sheet iron, finished in plain white, and can easily be
sprayed any other color to match the appearance of the
surroundings. The master is essentially a two-stage, high-
gain audio amplifier, using a 12AV6 and a 50C5 tube, with
a 35W4 rectifier in a transformerless power supply. The
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Remote unit is on left, master on right of photo
at left. Cabinets are identical. Hole beside the
volume control on master is pilot light's window.
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This is the underside of the chassis of the' master unit of the Knight “Home Intercom.” The parts markings are the
same as those of the schematic diagram which appears on the page that follows. Wiring takes roughly two hours.

volume control R1 and the line switch 83 (see the schematic
diagram) are combined, as in most radio sets. The “pilot
light” shown just above the 35W4 is a tiny neon lamp. It
shows red only after the rectifier tube has warmed up and
has started to deliver its rated voltage to the amplifier
circuits. This positive signal, or rather the absence of it,
saves you from talking into a dead intercom. The warm-up
period runs to about 20 seconds.

The remote is merely a loudspeaker in a box. The switch
S1 is optional. It is desirable in some applications, un-
desirable in others.

The heart of the master unit is the switch §2. This is a
double-pole, double-throw type, with the moving arm con-
tacts spring loaded so that they are normally in the up
position as shown in the diagram. This corresponds to the
“LISTEN" legend on the front panel. With the circuit in
this condition, the loudspeaker of the master is connected
to the secondary of the output transformer T2. Let's assume
that the master and the remote are connected by a three-
wire cable (incdluded with the kit), with the black, brown
and green wires from the remote going to posts 3, 2 and 1

SPEAKER

Master chassis is little more than a handful. The speaker,
switch and volume control mount permanently; entire unit
then slides into cabinet and volume control knob is added.
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respectively on the back of the master (left end of schematic
diagram). The master unit is turned on. Either party can
now originate a call. The master does so by pressing down
his “press to talk” switch and talking into his loudspeaker,
which now functions as a dynamic microphone. Regardless
of the position of switch S1 on the remote, the master’s
voice comes through the remote’s speaker. To answer, re-
mote pushes his switch down to “TALK” and leaves it
there. Master must release his switch to hear remote.

With remote’s switch left in the “TALK” position and
master’s switch in the “LISTEN” position, master can hear
everything taking place at remote. This, of course, is just
what is wanted for babysitting, front-door-to-kitchen com-
munication, etc. For these purposes it is better to eliminate
the switch, to connect posts 3 and 2 by a jumper, and to
hook the black wire to them, A two-wire cable is then all
that is needed.

For business purposes, it may be a nuisance to have a
constant background of sound from the remote station
rumbling out of the master. The system can be made silent,
but ready, merely by retaining switch S1 on the remote and

Back view of mester chassis, Transformer T1 is angled to
minimize magnezic coupling with Transformer T2 below it.

The Knight “Home Intercom” consists of a straightforward
two-stage amplifier with a transformerless power supply.

Wires from remcte unit go to screw terminals on back of
master. Only two wires are needed for non-private hookups.

leaving it normally in the up or “LISTEN” position. This
arrangement is fine between a front office and a rear shop,
a kitchen and a garage behind or under the house, etc.

1f the remote unit is left permanently in the “TALK”
position, the person at the master can keep the circuit alive
but silent merely by turning the volume control down all
the way to the left, just before it snaps the line switch off.
If he wants to talk to the remote, he need only twist the
volume knob, then press LISTEN-TALK switch down.

The writer can testify to the pick-up capabilities of this
simple intercom. He installed the master in his basement
office and the remote at the front door, with about 40 feet
of two-wire cable between. With the volume control up
full, the system reproduces conversations across the street,
a distance of about 60 feet! For ordinary communication
with callers, standing three or four feet from the remote
speaker, a three o’clock setting of the volume control keeps
the sound just below the blasting point.

Note. that this is a basic two-station intercom. With any-
thing more than a single remote, switching and wiring
become progressively more complicated. ®*—R. H.
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WOOD PICK: When it's necessary to poke into live
tangled wiring of a TV set to check wires, use an
orange stick or other pointed, stiff piece of wood.
Wood insulates, will protect you from shock.

STICK-ON LABELS: Lock up technical data for
transformers and filter chokes, mark it in grease
pencil on masking tape, stick to cases to save bother
of consulting dozens of catalogs to identify later on.

HANDY TEST LEADS: For quick temporary con-
nections, a collection of flexible leads fitted with alli-
gator clips is useful. Use Mo. 18 lamp cord; fit some
wires with phone tips for connection to binding posts.

NOISY RECEIVER? If radio receiver is unaccount-
ably noisy when dial is turned, check variable tun-
ing capacitor. Remove from chassis, connect circuit
tester, turn shaft, test for short as shown in photo.
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AN ILL WIND: This TV antenna, after being
blown down in storm, produced better pictures than
before, due to aluminum foil insulation reinforcing
signals. Moral: experiment with various positions.

SOLDERING IRON SUPPORT: When iron is hot
and you need both hands free, this stand is made
to order. Merely drive two nails into a scrap
board to form an “X.” Base here is fence picket. °®



Tiny sockets take the transistor leads directly. Typical
transistor is shown here connected to the right-hand recep-
tacle. Finger points to the LEAKAGE-GAIN test switch.

Transistor
Checker

With the use of transistors increasing,
checkers become increasingly important.
This one's inexpensive, easily assembled.

EMITTER /\ COLLECTOR

BASE
200 K
R-I OR R-3
‘ .‘ 'y
B-i S
'—MP——— M-I _l
AW
+ FOR NPN R-2
— FOR PNP

Simplified schematic diagram of the tramsistor checker.

Interior of the Knight Transistor and Diode Checker is
seen in this photograph. The checker’s power source, a
2214-volt battery, is bracket mounted under the meter.

ANY AN ELECTRONIC TECHNICIAN and ex-
M perimenter finds himself in an embarrassing position
these days when he is called on to investigate trouble in
radio receivers, hearing aids, amplifiers and similar devices
using transistors. He looks over his collection of multi-
meters, VIVM'’s;, oscilloscopes, signal generators, etc., and
realizes sadly that not one of these instruments is of im-
mediate help in testing pea-sized transistors.

Fortunately, it is less than an hour’s work to knock to-
gether a very good transistor checker from an inexpensive
kit. This quickly earns an important place among its more
imposing older brothers. The accompanying illustrations
show the Knight “Transistor and Diode Checker” assem-
bled by the writer and found to be very effective.

The unit is extremely simple, and consists only of a 0-1

1 2
J-1 4 s.18 6

————————— —— - —5—— ——————
2l : J-3 GAIN

! EMITTER EMITTER_‘:]__’

e |BASE SASE | =

=ls .

COLLECTOR COLLECTOR 3

Switches S-1A, S-1B are actually one: LEAKAGE-GAIN.



With the ransistor checker teamed with a signal tracer
(essentially a high-gain amplifier with built-in speaker),
different transistors’ relative noise levels are determined.

milliampere meter, a couple of resistors, a 2214-volt battery,
a test switch, and connector points for the transistors and

rectifiers to be tested. The parts are mounted on an alu-.

minum panel and protected by a molded meter case. As
the name indicates, the checker is used for diode rectifiers
as well as for transistors.

The most important application of the instrument is the
checking of the leakage-to-gain ratio of all types of junction
and point contact transistors. Surface-barrier type transis-
tors can be handled as well if a 414-volt battery is connected
in place of the 2214-volt unit. Because the meter readings
provide a definite means of comparing transistors, it is easy
to match up pairs of transistors, which are required for
proper functioning of some amplifier circuits.

By hooking in a pair of sensitive earphones or better yet

METER
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Easily assembled, parts correspond. with diagram markings.

As its name indicates, the checker is used for diode recti-
fiers as well as transistors. Silicon, other types of di-
ode rectifiers, are connected for test with flexible leads.

a signal tracer, it is also possible to check the noise level of
transistors and to select the quictest ones for the most criti-
cal circuit positions. At the present time transistors tend
to generate internal disturbances which show up in radio
and amplifier equipment as a background of rushing or
hissing sound.

Germanium and silicon diodes, widely used as detectors
in television receivers, and selenium rectifiers, popular for
converting AC into DC in all types of receivers, can also
be checked readily for reverse current conduction, and for
front-to-back conduction ratio.

In the simplified schematic diagram of the checker, the
LEAKAGE-GAIN switch S-1 is in the upper or LEAKAGE
position. The base lead of the transistor under test is left
“floating.” The current that flows from the battery B-1
through the emitter and the collector of the transistor,
through the meter M-1 and back to the battery, depends on
the temperature, the resistance of the germanium compris-
ing the transistor, and the applied voltage. Any contamina-
tion on the surface of the germanium, or a short circuit, is
indicated by a high reading on the meter.

Closing the switch S-1 to the GAIN position applies volt-
age to the base of the transistor through the fixed resistor
R-1. The collector current of a good transistor will show an
increase. The CALIBRATION control R-2 adjusts the
amount of collector current through the meter, and is set
so that full-scale deflection is obtained with the switch at
GAIN. When the switch is released, the leakage current
then registers. If this is less than the gain current, the tran-
sistor will work properly as an amplifier. The leakage-to-
gain ratio is easily figured from the actual meter readings.

As in the case of tube checking, the relative values of the
meter readings are more significant than the absolute ones.
Experimentation with brand-new as well as defective tran-
sistors is necessary to obtain basis for comparison. It is very
interesting to put various types of transistors through their
paces in this checker, and to observe particularly how agi-
tated they become when heated up. Transistor manufac-
turers don’t like to talk about it, but many types have a
very short life when subjected to high temperatures, such
as those produced by soldering irons located nearby, for
instance. ®*—R. H.
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How Good Are Your Tubes?

Tube checkers are among the essential tools of most electronic shops. There .
are a number, of the emission type, that can be purchased reasonably as kits.
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Front panel of Heathkit tube checker after assembly of the tube sockets, lever switches, at bottom, and other controls.

radio and television set “failures” are due only to tube
trouble. A tube can be burned out completely, merely
weak, or defective. A two-second test with any multimeter
or vacuum-tube voltmeter shows if the filament is “open”
or not. If it is burned out, the meter needle doesn’t budge;
if it is still OK, the meter shows a low value of resistance.
The best thing to do with a burned-out tube is to destroy
it, so that it can’t ever get mixed with usable tubes.

A tube can have a perfectly good filament and still be
troublesome. There is a definite difference between the
“weak” and “defective” conditions. A weak tube is one
that has been used for some time and simply is no longer
capable of emitting enough free electrons from its filament-
cathode element to satisfy the requirement of the circuit
of which it is a part. The latter qualification is important,
because a tube that is too pooped to work satisfactorily in
one socket or in one receiver might still give years of

IT HAS BEEN ASCERTAINED that fully 909, of all

extra service in another socket or another receiver.
For this reason, it is not advisable to throw out “weak”
tubes, but to save them for possible future use in other
pieces of equipment having less critical characteristics. Put
them in a box and mark it “?? Tubes,” so that they won’t
get mixed in with new tubes.

A tube with a good filament and normal electron
emission becomes “defective’” usually because adjacent ele-
ments touch each other; more rarely, they lose their internal
connections. Element short-circuiting is almost to be ex-
pected with very hot tubes that are mounted horizontally.
The elements are very close to begin with, and are bound
to sag a little after long periods of operation.

The quickest but not the cheapest way to determine if
a suspected tube is good or bad is to pull it out of its socket
and to substitute a brand-new one. This is standard prac-
tice with many professional service technicians, who ap-
pear on the job with large suitcases full of tubes. These are
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Complete schematic diagram of the Heathkit tube checker. The lever switches are marked A through K. The rectifier,

marked “Yellow Lead—Red Lead,”

called “caddies,” and contain as many as several hundred
tubes of the most popular types. The investment in new
tubes is considerable.

‘The need for a tube checker of some kind becomes pretty
obvious to serious electronic experimenters, student en-
gineers, student servicemen, etc., after they have accumu-
lated a boxful of doubtful tubes all having good filaments.
In most electronic shops, a checker is the next most useful
tool after a VI'VM or a high-resistance multimeter. It is
doubly valuable in schools because it can be set up to
demonstrate certain features of tube operation.

Fortunately, practical tube checkers are available in
both kit and manufactured form at prices low enough to
make them attractive. They take two major forms: the
simple, inexpensive emission type, and the more complex
and costly dynamic type. In the first, the plate and the
various grids of a tube are connected together to form
a single element. This acts as the plate or anode of a basic
two-element rectifier, the filament or cathode being the
other element. A medium AC voltage from about 25 to
250 is applied, and a meter in series with the test voltage
shows the rectified current on a meter scale marked BAD
to one side, ? or doubtful in the center, and GOOD to
the right. Various controls must be preset so that the
meter readings represent reasonable averages for the hun-
dreds of different types of tubes in common use. If the
filament or cathode of a tube can no longer deliver a
tree supply of electrons, the rectified current is low and the
meter moves only into the BAD region. If the filament
or cathode still has some pep left, the meter reading will be
relatively higher. The difference between a new tube and
a used one is often startling.

is used only to make O-1 milliampere DC meter read equivalent of the line voltage.

Excellent emission-type tube checkers in kit form cost
only about $30 or $35. Ready-made jobs start at about $50.

In the dynamic-type checker, the basic emission test is
included, but more important, normal receiver operating
conditions can be simulated, and a more significant picture
of a tube’s capabilities thus is obtained. The circuitry of
dynamic checkers is rather complicated, and therefore
relatively few people attempt to build them from kits. A
good instrument starts at about $125.

Tube checkers all seem to look alike. The central item
is a large meter. This is surrounded by nine or more tube
sockets, one for each type of tube base. All the No. 1
terminals of the sockets are connected together, all the
No. 2's, all the No. 3, etc., and each group is in turn con-
nected to an individual lever or push-button switch. There
is no interference between sockets, as only one tube is
tested at a time. Any filament voltage from a fraction of
a volt to 115 volts is selected by means of a rotary switch.
Various plate and grid voltages are adjustable by means
of other controls.

An important part of every tube checker is a chart
showing the correct settings of the numerous controls for
various tubes. This chart usually is in roll form, with a
thumb wheel on the checker panel. New charts or supple-
ments to old ones are issued periodically by the manufac-
turers.

With each tube element terminating in a switch, it takes
only a few seconds to set up combinations of connections
for checking element short-circuits, as well as the usual
emission and operating tests.

The accompanying photographs show a representative
emission-type checker constructed by the writer from a kit.



Mechanical assembly took only about an hour, but the wir-
ing required four evening sessions of about two and a half
hours each. The wiring was not difficult; there was merely
a lot of it because of the ten lever switches and nine tube
sockets. The first time the checker was turned on, it did
not work. The fault was traced, after about fifteen minutes
of poking around with a wooden stick, to a single cold-
soldered joint in a strategic connection between the meter
and a small slide switch.

The checker fully paid for itself in a few days by giving
definite BAD readings on two hitherto unsuspected tubes
in a ““tough dog” of a television receiver. This set showed
the typical signs of a weak signal: a poor, flat picture,
streaked with “snow.” The antemna had been beaten up
quite a bit in a storm, but replacement by a new and
hetter one had no effect on reception. All the tubes tested
OK until the very last two, from the video intermediate-
frequency amplifier, a section that rarely causes trouble.
These moved the meter needle only about half way into
the BAD region of the scale. When they were replaced by
new ones, the receiver came brightly to life.

When not required for actual tube testing, the checker
is also valuable as a source of AC from .75 to 115 volts
for experimental purposes. This is obtained from any
of the tube sockets by means of a plug made from a dis-

Checker is turned on by switch, upper left, and tabe is in-
serted. SET LINE knob, lower left, is adjusted so meter
needle reads in center. This assures right operating voltage.

Switches are moved as per chart. Now tube filament is ener-
gized, other elements tied together. Internal short circuits
will show as SHORT, red signal at meter’s lower right.

carded tube base. Only the filament or heater terminais
are used, and the desired voltage is selected by means of
the FILAMENT control on the checker panel. The output
voltages may vary a little from the values marked on the
panel. To make sure of them, hook in an AC voltmeter
and measure them under load.

Whenever a new tube is purchased, it is a good idea to
try it in the checker and to make a notation of the meter
reading it produces. This figure provides a basis of com-
parison for other tubes of the same type number.

There is no question at all about the usefulness of the
tube checker as an electronic tool, but the instrument does
have certain limitations. These are described in the RCA
“Receiving Tube Manual” as follows:

“A tube-testing device can only indicate the difference
between a given tube’s characteristics and those which
are standard for that particular type. Since the operating
conditions imposed upon a tube of a given type may vary
within wide limits, it is impossible for a tube-testing de-
vice to evaluate tubes in terms of performance capabilities
for all applications. The tube tester, therefore, cannot be
looked upon as a final authority in determining whether
or not a tube is always satisfactory. Actual operating test in
the equipment in which the tube is to be used will give the
best possible indication of a tube’s worth.” ®—R.H.

User now adjusts PLATE control to 16, which is the value
called for by the roll chart. TYPE knob, which is located
beneath it, is set at 3, also as specified by roil chart.

Meter reading represented line voltage previously, not con-
dition of tube. But now, with TEST switch held down,
reading is tube’s emission current—well into GOOD region.




64

Wood, which is cheap, easily worked,
a good insulator, is fine for experi-
mental set-ups. This low-powered
transmitter in extended breadboard
form has all parts readily accessible.
It worked so well (possibly due to
short, direct connections) it was left
this way for months before being
dolled up with a decorative cabinet.

Keep The Ham Shack Neat

And not only for the sake of appearances either.
You will find you're a much more efficient radio

operator if your station is orderly and organized.

NCE A PERSON gets into ham radio, he accumulates equipment at
O a rapid rate. In a short time, his “shack” is likely to resemble a
high-grade junk shop. Disorder is not merely unattractive; it can also be
unsafe. Transmitters all run on high voltage, and this sometimes leaks
off in the wrong direction if various wires behind the table become
jumbled. ‘

Communications receivers and even small transmitters contain a lot of
iron and are very heavy. They should be mounted on sturdy, well-rein-
forced tables, with hard tops that resist scratching. Recommended for
the purpose are plastic laminates commonly used on kitchen tables.

It is a very wise idea to fit the radio table with casters, so that it can
be moved readily when changes in the back wiring must be made. Allow
enough slack in the power and antenna leads so that the table can be
swung out and the equipment left in operation for possible rear-area
adjustments.

Presented on these pages are photos of some actual installations rang-
ing from the simple to the elaborate. They contain ideas that can be
adapted to ham shacks in basements, attics or dens. ®—R. H.



Only one can sit in Dominico Carbone’s kitchen-corner shack
in Alassio, Italy. Receiver fills operating table; transmitter
occupies cupboard at left. Equipment is for the most
part World War Two GI salvage. Carbone communicates regu-
larly with North and South America. Call letters are I1KV.

The transmitter is part of the desk in this unusual set-up.
It consists of two parts: the “exciter” unit, top left of
photo, and “power amplifier,” which fills pedestal. This is
the Johnson Viking Kilowatt, with top power permitted ama-
teur operation. Note receiver, mike, key on the desk top.

Receiver of this snug, modest ham
shack is raised 3 inches above table,
and the space beneath it provides
convenient storage. Switches on dark
panel, lower left, control transmitter.
Latter, at right, is built up of uni-
form-sized aluminum chassis, sup-
ported on an open frame of angle
iron. Parts are readily accessible.

“Relay rack” construction is employed
for unit at left of this impressive 3-
receiver, 2-transmitter collection. In
lower center is revamped Air Force
BC-348 receiver; above it, speakers for
it and other next to it on the left.
Though combination is extremely
heavy, weighing several hundred
pounds, it’s easily movable on casters.

Below, Albert Kahn, W8DUS, of Bu-
chanan, Michigan, peruses some of
acknowledgement cards he has re-
ceived from foreign hams. Large unit,
center,.is a Collins receiver. Clock-like
device indicates position of direc-
tional antenna on roof. Transmitter
is behind Kahn. Receiver alone in
this set-up cost more than $600.
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Is Your Short-Wave
Receiver Accurate?

WNERS OF SHORT-WAVE RECEIVERS can readily
0 check the accuracy of their dial calibrations by tun-
ing in the standard frequency signals transmitted around
the clock by station WWV, near Washington, D.C., and
station WWVH, Maui, Territory of Hawaii. These stations
are operated by the National Bureau of Standards, an
agency of the United States Department of Commerce.

WWYV broadcasts continuously on six different frequen-
cies: 2.5, 5, 10, 15, 20 and 25 megacycles. WWVH transmits
only on 5, 10 and 15 megacycles, and is silent for four
minutes following each hour and half hour and for a
period of 34 minutes every day beginning at 1900 hours
UT (Universal Time, which is the same as Greenwich
Civil Time).

Interior of station WWYV, below, shows its four high-power
short-wave transmitters that broadcast standard radio fre-
quencies, standard time, etc. Inside of transmitter, inset,
shows, left to right, radio-frequency section, audio section,
power control panel. Note the motor-fan blowers below
two sections, needed since equipment runs 24 hours per day.

The carrier signals of both stations are modulated by two
standard audio frequencies, 440 and 600 cycles. These are
transmitted alternately, starting with 600 cycles on the hour
for four minutes, interrupted for one minute, followed by
440 cycles for four minutes, interrupted for one minute,
etc. The 440-cycle tone is the standard musical pitch.

During the one-minute periods between the alternating
tone signals, Universal Time is announced in telegraphic
code by both stations. In addition, WWV makes voice an-
nouncements of Eastern Standard Time only; these precede
and follow the code transmissions. These time signals are
checked by the U.S. Naval Observatory and are the most
accurate available anywhere. If you set and recheck your
clocks against them, you have the right time.®—R. H.
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OU HAVE the small AC-DC radio set from the kitchen
Yon your workbench and you're shooting trouble in it.
From past experience you know it's nothing more serious
than a shorted filter capacitor or a burned-out tube. It's
plugged in but not turned on, and as you touch the chassis
you are rocked back by the unmistakable stab of the 115-
volt line.

“What the . . .” you exclaim. Then you realize that
you're standing on a concrete basement floor and that
you've inadvertently gotten between a “hot” chassis and
ground. Everyone who plays with transformerless electronic
equipment goes through this initiation.

Because 115-volt shocks are definitely not pleasant, and
often are fatal, it is extremely wise to add an isolation trans-
former to your basic test equipment. Various sizes and both
fixed and adjustable types are available. The one shown
was designed specifically for the small shop. The writer
put it together from a kit in half an hour.

Isolation
Transformer

Add one to your basic test equipment.
They take ""bite" out of AC-DC chassis.

Knob in center of isolation transformer adjusts the
output voltage, available at outlet at bottom. Line
fuse, lower left, protects power line if short develops
in the appliance plugged into isolation transformer.

In test set-up isolation transformer is connected be-
tween power line, receiver chassis. Circuit diagram is
at lower left. “Dwindling contactor” on secondary, cou-
pled to LO-HI knob, varies voltage at AC receptacle.

This protective device does what its name implies: it
separates the grounded power line from the equipment
under test. The secondary voltage is adjustable from about
90 to 130 volts, and is indicated on a front-panel meter.
This feature makes the transformer immensely useful for
numerous purposes. For example, a common fault in many
receivers is intermittent operation, due usually to a worn
out component that isn’t quite ready to die altogether.
Jacking up the line voltage very often hastens its demise;
once the set goes quiet it is fairly easy to trace out the
circuit and to spot the defective part. This treatment
is not a cure-all, but it does prove helpful in a great many
cases.

The unit is intended for radio sets, small appliances,
motors, lights, etc., not exceeding about 100 watts. Short-
time operation up to 200 watts is allowable, but will lead
to overheating if it is stretched out for too long a period of
time. ®—R. H.
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« ELLO, MARGE, this is Jack. We've caught a nice

batch of fish and we’re heading home. Should be at
the dock in about an hour. Will you please bring the car
around? Over.”

You release the microphone button, and in an instant
your wife’s voice crackles from the loudspeaker of a radio
not much larger than a cigar box.

“Okay, honey, will be waiting for you.”

Wouldn't it be great if you could enjoy personal two-
way voice radio like this, without having to bother with
an amateur operator’s license and the expensive, compli-
cated equipment that hams like to use? It isn’t generally
known, but this communication facility is available right
now in the form of the “Citizen’s Radio Service.” You
can buy portable units that don’t even have any tuning
knobs on them; just connect them to a battery or the house
power line and you're on the air. You do need a license
from the Federal Communications Commission, but this is
issued free for the asking to any U.S. citizen 18 years old
or older, and does not require an examination of any kind.

There are two little ‘“catches” in this seemingly ideal
set-up, neither serious enough to affect the great value of
the service to fishermen, hunters, farmers, ranchers, con-
struction teams, surveyors, etc. The first is that all stations
operate on the same frequency of 465 megacycles, which
means that interference between several stations in the
same area must be expected. The service is like a party-
line telephone, with no privacy for any of the talking
parties. The second restriction is on the power that can be

Operating well away from the regular aeronautical radio
channels, Citizens’ Band transceiver offers plane»ground
contact. Ground station’s power source is battery of the
car, with set connected through the cigarette lighter plug.

Ideal for use on large farms and ranches, the transceiver
(Vocaline Model JRC-400) keeps the field workers in touch
with office, saves time and gas usually spent going back
and forth. Contact across open fields is easy, reliable.
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Complete wiring diagram of the Vocaline Model JRC-400 transceiver.

used: 10 watts. Actually, this helps to keep the transmission
range down, and thus limits interference too.

Radio signals at the high frequency of 465 megacycles act
very much like light waves. If there is a more or less direct
line of sight between two stations, good communication
can be had over distances of ten miles or more. Intervening
hills, bodies of trees, large buildings, etc., often act as
deflectors and either block contact altogether or reduce
the effective range. The only way of determining how sta-
tions will work in any particular area is to try them.

As might be expected from the direct-ray action of 465-
megacycle signals, communication is usually very good
over open stretches of water and between airplanes and
the ground.

Because most of materials used in home construction are
inert to radio energy, a self-contained station inside a
house often works as well as it does outdoors. It is necessary,
however, to avoid window screens, metal doors and walls
built up of wire lath, all of which act as shields and may
prevent signals from getting either in or out. Moving the
equipment only a few feet from one spot to another often
makes a big difference.

The citizen’s band is sandwiched between the ultra-high-
frequency television channels and certain others used for
radio aids to navigation. For this reason, the Federal Com-
munications Commission requires extremely accurate con-
trol of 465-megacycle transmitters. In fact, it requires
manufacturers to submit samples of their units for FCC

laboratory test, prior to issuance of “type approval” for
them. There are no citizen’s band set kits. Anyone with
sufficient technical background to make a transmitter to
the FCC requirements wouldn't be bothering with 465
megacycles in the first place.

There are actually three types of citizen’s band stations.
The fixed-frequency 465-megacycle equipment is known as
Class B. Class A stations may operate on any frequency
between 460 and 470, and thus have a slightly better chance
of avoiding interference. However, only Class B equipment
is available to the public on the open market, from the
established electronic supply firms. Class C stations operate
on a frequency of 27.255 megacycles and can be used only
for radio control of “objects and devices,” and not for voice
communication at all. Class C equipment is relatively easy
to make (sce ELECTRONICS HANDBOOK, Fawcett
Book No. 319, page 116).

The accompanying pictures show some actual applica-
tions of the Vocaline transceiver (transmitter-receiver), a
popular Class B unit that is proving highly successful.
Measuring only 9 by 6 by 5 inches overall and weighing
only 4 pounds, it is readily transportable. Identical models
are available for operation on 6 volts DC—115 volts AC
and 12 volts DC—115 volts AC. For field service, the
obvious source of energy is the storage battery of a car,
a tractor, a boat, an airplane, etc. The current load is
only three amperes, which imposes no strain on the vehicle’s
electrical system. ®—R. H.
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Push-to-talk switch is on
mike of Vocaline JRC-425
and provision is made for
earphones for weak signals
and use in noisy locations.
Price is $99.75 per unit.

There are no external tun-
ing controls on Vocaline
JRC-400. To talk, operator
presses the button in top of
cabinet. To listen, he
releases it. Price is $69.75.
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Vibrator Power Supply

Hi-fi in your car is but one of the many luxuries it places within easy reach.

Vibrator power supply permits mobile operation of standard AC equipment. Connection is by terminal strip on chassis.

O YOU have an old table model radio lying around

the house that you would like to use in an equally

old jalopy? Do you have a communications receiver which

would be just dandy on your outboard cruiser, if you only

had a source of power? Have you a spare FM tuner which

could bring you hi-fi along the highway, except that its
operation requires a 110-volt power line?

These and many other similar problems can now be
solved by anyone, through the use of a vibrator power
supply, now available in kit form. The circuitry and con-
struction of these units is straightforward and exceedingly
simple, making them ideal as starter projects for novices.to
the world of electronics.

The heart of a vibrator power supply, the vibrator itself,
is really a voltage converter which changes direct current
into alternating current. Its operation resembles that of an
electric doorbell, with a vibrating arm swinging back and
forth between two gongs. The vibrator arm, however, also
acts as a conductor of current; and instead of a cdapper at
the end of it there is a contact swinging back and forth
between two other contacts. There is then a flow of current

from the swinging arm to whichever contact the arm hap-
pens to be touching at any instant.

These bursts of current, first through one circuit and
then the other, can be combined in a common output cir-
cuit in such a way that their polarities, or directions of
flow are directly opposite. The result of these two opposing
flows then is a rather unique form of alternating current
known as a square wave. Since this waveform is more com-
plex than the simple sine wave usually found in com-
mercial power mains, it requires additional care and treat-
ment, as we shall see. The main thing, however, is that we
now have converted DC voltage from a battery into AC.

“But just a minute!”, you say. “Isn’t it true that the
voltages I need to operate my equipment are DC, not AC?
Then how come this fol-de-rol of converting to AC, when
DC is the final supply I need anyway?"

The process seems rather roundabout, admittedly, but
it is done to utilize the basic electrical phenomenon of
transformer action. For while the operating voltages your
equipment requires are all preferably DC, they range up to
perhaps 250 volts, while the battery voltage for your en-



Chassis of the vibrator power supply unit mounts in case
by four screws, permitting easy access for maintenance.

\

N

gine’s ignition system is only 6 or 12. The simplest way
known to boost a voltage is by means of a transformer. But
a transformer works only with AC.

Thus our entire purpose in converting to AC is to boost
the voltage by 25 or 50 times. As soon as this is accomplished
we immediately convert back to DC. This change occurs in
the rectifier tube. The three most important steps in the
operation of our vibrator power supply, then, are as follows:

1. The vibrator converts low voltage DC
from the battery to low voltage AC.

2. The transformer steps up the low voltage
AC to high voltage AC.

3. The rectifier converts the high voltage
AC to high voltage DC. '

Now let’s have a little closer look at the circuit of this
Heathkit vibrator power supply. Reading from left to right,
the first thing we see is the vibrator. Its output is connected
across the primary winding of the transformer. Across the
transformer secondary, between the transformer and the
tube, you will note a resistor and condenser in series. This
combination forms a tuned circuit with the transformer

All components of kit mount to underside or top (op-
posite) of chassis plate, making compact unit installation.

and increases its step-up effectiveness by “resonating” the
transformer to the frequency of the AC output from the
vibrator. In this unit that frequency is about 115 c.p.s.

The first three components immediately following the
rectifier are two small (0.01) condensers and a radio-fre-
quency choke coil. This connection is known as a pi-section
filter, and in this instance is being used as a “hash” filter.
Since the square-wave AC appearing in this unit is mathe-
matically a combination of a fundamental frequency and
an infinite number of odd harmonics, it is obvious that
there are present many high frequencies in addition to the
115-c.p.s. fundamental. This hash can cause a loud “frying”
noise in the audio output, and so it must be filtered out
before it gets that far.

Finally, across the output there is a large (20 microfarad)
condenser, which partially filters out the “ripple” or hum
frequencies. Since the unit is designed primarily to work in
place of the conventional 110-volt AC power supply in the
equipment to be mobilized, most of the ripple filtering
will be provided by the equipment itself. This avoids need-
less duplication of components.
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Typical installation involves removal of set’s rectifier, breaking side of transformer filament winding. Filter lessens hum.

This Heathkit is designed for powering a variety of
small electronic devices in situations remote from 110-volt
AC power lines. There are a couple of precautions to be
observed, however. First, the filament voltage requirements
of the equipment must be equal to that supplied by the
storage battery, and the vibrator supply must have the same
rating as well. For example, if your storage battery is
6 volts, you can only use equipment having 6-volt filaments,
and your power pack must be the Heathkit model VP-1-6.
If on the other hand your equipment has 12-volt filaments,
then a 12-volt battery is required, along with the Heathkit
VP-1-12.

The other consideration is the high voltage requirement
of the equipment, which is somewhat less critical than the
filament voltage. Both of these Heathkits deliver 0.06 am-
peres at 260 volts, a figure which satisfies the demands of
most light electronic equipment.

Unless the equipment is wired with an emergency power
socket, however, its own internal power supply must be
disconnected. This is done simply by removing its rectifier
tube and disconnecting one of the leads from the trans.

former filament winding. This connection must be broken,
or the battery voltage from the internal power supply will
quickly burn this winding out. With these two items taken
care of, it is now possible to connect in the external vibra-
tor power supply.

Connection is extremely simple, involving at the most
three pairs of wires. One pair goes to the leads which had
been connected to the transformer filament winding. An-
other pair ties between ground and the input of the filter
circuit. The last pair, with a switch inserted in one leg,
goes to the battery.

Mounting of the unit is by means of four screw holes in
the bottom of the chassis, through which the unit may be
secured directly to a floor, firewall or bulkhead. It is not
important whether the mounting be on metal, wood,
plastic, or any other solid material, and shock mounting is
unnecessary. It is advisable, however, that the surface be
horizontal to insure longest life for vibrator and tube.

Now let’s see how much of your electronic gear can get a
new lease on life and provide many more hours of enjoy-
ment when you mobilize it! ®—D. H.



New Cars Need
New Battery

Chargers

A heavy-duty charger, like this Heath dual-voltage unit,
is battery insurance. Existing cables to the battery are
not disturbed; charger’s leads clip directly to terminals,

l ITH THE ALMOST universal adoption of the six-

w cell, “twelve-volt” storage battery in new cars, vast
numbers of old six-volt chargers are starting to go rusty on
garage shelves.

There’s no easy way of increasing the voltage of a six-
volt job, short of rebuilding it. It’s much simpler to make
an entirely new charger, from any of several excellent kits
sold by radio firms. All of them handle six- as well as
twelve-volt batteries, making them doubly useful.

Some manufacturers list their products as “battery
eliminators” rather than as “chargers,” because they can
be used directly as sources of low-voltage, high-current
DC for bench testing of auto sets, for home electro-plating
of babies’ shoes, etc.

The newer battery eliminators follow a more or less
standard pattern: A heavy transformer reduces the 115-
volt energy from the AC line to the lower voltages. Still
AC, these are turned into pulsating DC by dry-disc recti-
fiers. The rather rough DC is smoothed out by a filter
consisting of one or two fixed capacitors of enormous
electrical size, usually in the neighborhood of 10,000
microfarads. Their physical dimensions can be kept reason-
able because the operating voltage is only 15 or 18, as
compared with the several hundred and often several thou-
sand volts encountered in radio and television receivers.

Provision is usually made for adjusting the secondary
output. The control takes the form of a sliding contact
on the secondary winding. The better eliminators include

Finger is on dry disc rectifiers that turn AC into rough
DC in Heath battery eliminator. Step-down transformer is
in center; two 10,000-mfd. filter capacitors are at left.

two small meters: one for indicating the DC output in 0-15 AMPS D.C.
volts, and the other the output current in amperes. These . - to
are very useful, éspecially for radio testing, but no less so OVERLOAD S acd ouofg'uT
| for setting the charging rate of batteries. RELAY SWITCH L 10,000

The technique in using a charger is not to wait until the + N :‘on -
battery poops out completely some frosty winter morning, K VOLTS
but to keep it full of pep by means of occasional overnight 3 G'SZWY-?CLJ AFF:kZII::I’RORS 0.C.
charges at a rather low rate of about three amperes for a - & \
six-volt battery and 1 or 114 for a twelve-volt one. This ; R3 enoombn. 17
is called *“‘trickle” charging. Test the battery frequently | 7R 10 VOLT T [ouor'%ur
‘during the winter with a hydrometer and try to keep the ! . —0
float definitely above the “half-charge” level. b AR VOLTAGE, CONTROL | NOTE: SWITCH SHOWN FROM

RECTIFIERS REAR IN 6 VOLT POSITION.

In the first sentence of this article, quotation marks are
included around the expression “twelve-volt.” The reason
is that the new six-cell batteries read well above thirteen

volts, and actually 15.2 when well charged. A “six-volt” ELIMINATOR
battery measures about 6.6 volts. In other words, the voltage
per cell runs to 2.2. Automobile bulbs are usually marked SWITGH MODEL BE-4

“6-8v"” or '“12-16v.” ®—R. H.

H5V. AC.

SCHEMATIC OF
HEATHKIT BATTERY
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When making initial holes with
a hand drill, support panel with
wood and run the drill into
latter. Clamp work in a vise, and
force the drill through slowly.




Same technique is used with a portable power drill. Keep one hand near
chuck end, to support tool in horizontal position. Driil used is Y inch.

To enlarge hole, use hand reamer with ¥4-inch point and ¥-inch-maximum
diameter. Turn reamer with half-twisting motion, remove shavings often.

For holes larger than Y% inch, use carpenter’s brace. Tapered reamer is en-
larging V4-inch hole to 114 inches. Nearing finish, turn panel, cut from back.

Fastest, cleanest job is done by hardened steel chassis punches like this.
Center screw draws cutting section through panel, into hollow body of die.

For this method, pilot hole is needed. Parts of punch are placed on draw
screw, tightened with fingers only. Wrench then draws punch parts together.

With about half a dozen turns of the draw screw, the punch cuts a perfectly
round, burr-free hole. Piece of aluminum removed is in hand. (Turmn page.)
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After full circle of holes has been drilled, cut
through them with small chisel and remove center.
Place wood scrap below to protect work surface.

With panel supported in vise against back board,
finish off hole with half-round file as shown.
If you use rolling motion, you can do a fine job.

Typical construction requirement is a rectangu-
lar opening 1¥4x2}4 inches for a transformer. The
area has been covered with wrapping paper.

Rule off wrapping paper into 3-inch squares
and punch centers for drilling. The next step
is to drill out punch center holes to 14 inch.

Chassis punch that makes %-inch square hole
is started in first hole. Wrench turns large
nut that draws two sections of punch together.

Square punches work just like the round versions.
First hole makes neat, perfectly straight line.
Punch is now shifted over to the second corner.

Shifted to second corner, punch trims off the
opening right to the line. Overlap cuts if open-
ings are not even multiples of punch size.

Here is finished transformer opening. A few
strokes of fine file will remove metal shreds.
They will crop up where cuts do not quite overlap.

Lacking reamers and chassis punches, you can still cut
large holes by starting with a series of small ones. Here
the heavy outer circle r?:s)resents the diameter of desired
hole and the inmer circle is the guide for the Y%-inch
cutting-out holes. Be sure to allow room for final filing.



How to Plug
Electronic
Leaks

T IS ENTIRELY POSSIBLE for an electrical appliance

or a piece of electronic equipment to “leak’ electricity,
even though it is in perfect operating order. The effect
is highly puzzling until you analyze the internal construc-
tion of the leaky devices and then remind yourself of the
grounding arrangement of -power lines,

The leakage makes itself evident in two common ways:
1) In shops having bare concrete floors, you feel a mild
tingle when you touch the metal frame of a lathe, a drill
press, a saw, etc., even though the line switch is off.
2) With electronic gear incorporating power transformers,
touching a ground wire to the chassis produces a small but
unmistakable spark. What makes the leakage even more
mysterious is the fact that it occurs or does not occur
at different times under apparently identical conditions.

The basic cause of the trouble is the capacitance effect
between the large amount of copper wire in a motor or
transformer and the heavy iron core on which it is wound.
We commonly think of “capacitance” as the characteristic
of “capacitors” or ‘“condensers,” which consist of close
aluminum plates insulated and separated from each other
by air, by paper or mica, or by very thin chemically-formed
oxide films. Actually, there is capacitance between any ad-
jacent but unconnected metal surfaces, the amount de-
pending on their area and proximity. The wire in motors
and transformers forms one plate of a perfectly good
capacitor, the core or frame the other. The effect is com-
pletely independent of the device’s normal functioning.

Quick tests made on common machines reveal some sur-
prising figures. As illustrated in an accompanying photo-
graph, a direct-reading capacitance meter showed a value
of .02 mfd. between the frame of a drill press motor and
one end of the internal winding. This is a very considerable
reading.

The current passed through a circuit by a capacitor
goes up with its capacitance, the line voltage, and the
frequency of the latter. A .02 mfd. capacitor at {15 volts,
60 cycles, lets through an appreciable current.

“Let’s through where and how?” you're probably asking.
Figure 1 has the answer. If the line plug happens to be in
the wall outlet with the switch side to the grounded leg
of the power line and the free end of the motor winding
to the “hot” leg, and if you place your body between the
motor frame and a grounded floor, you can readily trace
a complete circuit as follows: From the hot leg of the
line, to the mass of wire in the motor, through the capacitor
formed by the wire and the motor frame, through your
body, through the grounded floor, and back through the
grounded side of the line. The equivalent wiring diagram
is shown as Figure 2.

If R is a piece of grounding wire from the frame, instead
of the human body, the circuit is even more complete in
that the total resistance is lower than before, and a small
spark appears when the connection is made or broken.

While the leakage current is “appreciable,” it is not,
fortunately, large enough to be dangerous. That's why
you feel only a mild muscle contraction, and not a real

Test on drill press with capacitance meter reveals capaci-
tance of .02 mfd. between motor winding, metal framework
which accounts for known leakage effect. Grounding wire
from motor’s frame to BX or water pipe, if power wiring is
of open type, is protection against internal “grounds.”

FIG. {
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Fig. 1: Body placed between motor frame and ground
forms completed circuit, through motor capacitance. Fig. 2:
C is motor capacitance, while R reflects body resistance.

shock. If the bottom end of the motor winding makes
actual contact with the frame, the current-limiting action
of the capacitance effect is removed, and then you can get
knocked off your feet by the 115-volt line.

The fact that an ordinary two-prong attachment plug
can be inserted cither way into an ordinary outlet explains
why leakage is observed some times but not others. If the
line plug of Figure 1 is flopped around, the bottom end
of the motor winding now goes to ground through the
ground leg of the line, and the capacitance effect within
the motor is effectively short-circuited. Obviously, it’s a
good idea to mark the plug some way so that you can re-
insert it correctly each time. For complete protection
against the possibility of dangerous internal grounding, as
well as against leakage, it's an even better idea to ground
the framework by a separate wire. This protection is now
built into practically all new motor-operated tools and
household machines such as clothes washers, dish washers,
etc. Their line cords contain three wires and are fitted with
special three-prong plugs which can be inserted only one
way; the third wire is the grounding lead. ®—R. H. .
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Radio Kits

Without a single tool, Junior (or his inquisitive Dad)
can now build a radio and other units in a few minutes.

= =

.- weadun of RADIO + BKTROMG /'{/ﬁ' m
‘ with too LAST10 45

At left is a small tool-less radio kit, intended for persons
entirely without prekus knowledge of electronics.
Some parts are already in position on the template over
the baseboard. The larger kit, shown below, contains a
tube, can be assembled into 15 different electronic units.
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SSEMBLE AND WIRE a complete one-tube radio re-
ceiver that really works . . . in ten minutes. A code-
practice oscillator or half a dozen other practical electronic
units . . . in four to seven minutes. And all without tools,
absolutely none, not even a screwdriver.

Sound impossible? That's what 1 thought when I read
the press release announcing a new line of do-it-yourself
kits called “ErecTronic,” put out by Science Electronics,
Inc., of Cambridge, Mass. So I sent for a couple of them
fully expecting to receive only some boxes of surplus parts.
I must say that I was most pleasantly surprised when I
opened the large packages that arrived shortly. Far from
being toys or junk. as I had made up my mind they must
be. these kits turned out to be high-grade merchandise of
very clever and practical design. Although they are aimed
obviously at the juvenile market, they will undoubtedly
receive a great deal of attention also from the fond fathers
who will buy them, ostensibly, for their sons.

The foundation of the ErecTronic kits is a footsquare
pressed peg board, with the holes a half-inch apart. Indivi-
.dual electronic components such as resistors, capacitors,
tuning coils. transistors, tube sockets, battery holders, etc.

Foundation of the ErecTronic Kkits
is this simple pegboard, about a
foot square. It comes with holes
punched at intervals of half inch.

plastic bases.
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These are some of the full-size tem-

Individual parts come mounted on
Pencil
stud. At left
fixed capacitor; right, transistor.

are mounted on specially-molded plastic bases that have
3/16-inch buttons or pegs on their undersides. These but-
tons are spaced one inch or other multiples of a half-inch
apart. To mount any part, you simply press it into the peg
board: to dismount it, pry it out with a thumb nail.

The terminals of the components are nickel-plated brass
studs 34 inch high, firmly anchored in the plastic bases. All
connections to these terminals are made with “jifty connec-
tors,” which are pieces of flexible wire of various lengths
fitted with spring-action, fork-shaped ends. As many as five
connectors can be piled on a single stud, at the rate ol one
per second. The connections are tight, and no soldering
is required. It takes even less time to pull the connectors
off if you want to change the hook-up.

It is practically impossible even for the rankest beginner
to make a mistake in assembly and wiring, because a
punched and self-aligning template is included for each of
the various electronic units that can be put together out
of the assortment of parts. The template is the size of the
peg board, and is printed with outlines of the components,
their identifying numbers, and their correct schematic
symbols. Thus, the first time a user handles a part, he learns

“Jiffy connectors” have spring-action
forked ends, which fit upright ter-
minals of components. Kit includes
leads like these in assorted lengths.

points to
is mica

 p—— s

plates furnished with the kits. The
heavy lines on each template show
connections between the elements.

Holes punched in template line up
with holes in peg board. Note how
required parts are identified by
symbols, numbers stamped on bases.

Fixed capacitor (4) and tuning coil
(beneath) for basic transistor radio
are mounted. Transistor (70) is be-
ing pressed down with the fingers.
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This is same peg boaxd shown in ore-
ceding photograph, but parts ar: ar-
ranged to form a code practice ascil-
lator. Template is included in kit

its name, what it looks like, and how it is represented in
the diagrams used universally in electronic practice. In this
respect it can be said that the kits are highly educational,
and in a completely painless way.

Heavy lines on the templates show the connections be-
tween elements. The equivalent schematic diagrams are
printed on the top.

Two kits are available. The Model T-150 is the basic
job, with enough parts for nine different units. A crystal
detector and a transistor are included, but no tubes. The
Model T-200 is a little more advanced, and has material
for fifteen assemblies. It includes a 1'T4 battery-type tube.
Additional components can be purchased separately, and
of course peg boards can be placed side by side to accom-
modate them.

Although intended primarily for self-instruction, these
kits are also terrific for classroom use. A friend of mine who
teaches electricity and radio in a New York City school
“borrowed” the T-200 and reports that it is one of his most
effective teaching aids. ®*—R. H.

With battery holder (42) and earphone clips (25) in place,
wiring can be clipped to connectors (no soldering needed.)

Coil of wire in lower left corner is antenna “hank.” A
single earphone gives good signals from local broadcasters.

Here is a one-tube receiver, with battery pack in lower
right corner. Template covers the peg board completely.




Keep Those Lights Burning!

Complete fuse box is shown here. White fuse sockets are on
left; voltmeter tip jacks, convenience outlet on the right.

Interior view. Note that fuse sockets are fastened to the
bottom of box. Holes in panel are oversize to clear them.

OU’RE struggling with a balky radio set on your work-

bench, and you're wondering why it doesn’t work.
Suddenly, it makes a soft sound like “pfft,” and the base-
ment lights all go out. You realize, somewhat sheepishly,
that you've blown a branch fuse. No serious damage, but
it's annoying to be plunged into darkness this way.

After one such experience, yowll appreciate the value of
an intermediate fuse box of some kind connected between
a suspected appliance and the power outlet on the bench.
You can make one out of odd parts: two Edison base lamp
sockets, a single convenience outlet on a round or rec-
tangular plate, a three- or four-foot length of lamp cord
with a plug on one end, a pair of phone tip jacks, a piece
of plywood or pressed board about seven inches square,
and some scrap wood to form a shallow box.

The fuses in this box should be of lower rating than the
one in the branch circuit, so that they will blow before the
latter. The appropriate size depends on the device under-
going examination. A radio receiver or a hi-fi amplifier
runs on a couple of amperes or less, so five-amp fuses for
the box would be fine. An iron might take eight or nine
amperes. so start with ten-amp fuses.

Wiring is simple. Actually, one fuse would be enough, but
second provides convenient connection point for ammeter.

FUSE SOCKETS

LINE CORD
AND PLUG

In voltage, current check on iron, voltmeter connects to
tip jacks by prods; ammeter plugs into lower fuse socket.

The set-up for a test is simple. Plug the cord of the fuse
box into the bench outlet, and the cord of the appliancc
into the box outlet. The tip jacks permit quick connection
of a voltmeter to measure the line voltage.

Actually, one fuse would be enough. Two sockets are
provided because one becomes a very convenient connec-
tion point for an ammeter. This meter, which mecasures
current in amperes, must be inserted somewhere in series
with the appliance. Cutting into the power wires is such
a nuisance that few electronic technicians bother to do it.
With this box, it isn’t necessary. One fuse is replaced by a
screw-in attachment plug, into the top of which the am-
meter is connected by a regular two-prong plug. The meter
now reads when the appliance is turned on.

Because fuses out of the same container may have slightly
different characteristics, usually one fuse in the box blows
first, opening the circuit and leaving the other intact. A
blown fuse does not necessarily mean that the circuit is
now open and safe. It is quite possible for the good-fuse
side of the line to remain “hot” in relation to any grounded
object. so beware. Disconnect the faulty appliance belore
touching any exposed connection in it. ®—R. H.



Sure You'’re on the Air, Mate?

This device assures you your transmitter works before you head out into open water.

Simply assembled and operated, the R.F. power meter,
shown in top and chassis views, contains but half a
dozen components, weighs but a pound, case included.

HE TREMENDOUS INCREASE in pleasure boating by week-

end sailors in recent years has also called for a new look at mari-
time safety practices. Even as this is being written, the Merchant
Marine and Fisheries Committee of the United States House of Repre-
sentatives is conducting hearings concerning possible new boating
legislation.

But whatever may come of these hearings, there is one thing this
refugee from Uncle Sam’s Navy knows! My family and my putt-putt
will never venture into open water unless our two-way radiotelephone
is in good working condition.

Since not every boating fan carries an electrical engineering degree
in his hip pocket, however, the design of small marine radiofone sys-
tems is necessarily kept as simple as possible. So simple, in fact, that
we not-so-able-bodied seamen cannot be certain that our transmitters
are actually putting a solid signal on the air. And if they are not, we
may some unhappy day find that our frantic shouts of m’aider! are only
getting out as far as the wind will carry them.



Now, however, there has just been announced a com-
pact, sure-fire device for indicating accurately the condi-
tion of the signal our radiofone puts on the air. It will im-
mediately tell, first, if the signal is on the air at all. Second,
it can tell at once if the signal strength is up to normal.
Third, it can aid in adjusting the transmitter for maximum
output and efficiency.

Although it is available only in kit form, and is known
commercially as the Heathkit R.F. Power Meter Model
PM-1, it is very easily and quickly assembled (it only has
a half-dozen components), and is well worth the trouble
for the peace of mind it affords.

Basically, a tiny radio receiver with a meter across its
output instead of headphones or speaker, it is operated
entirely by the signal radiated by the transmitter. No ex-
ternal source of operating power is required. It is entircly
portable, measuring only 614x334x2 inches, and weighing
just one pound complete with case.

Operation of the unit is exceedingly simple. The meter
with antenna installed is placed fairly close to the trans-
mitter. A three-foot length of hookup wire with a banana
plug attached to one end is provided as an antenna, al-
though a length of coat hanger wire is sturdier and works
just as well.

In marine applications, the transmitter is switched to
2638 or 2738 kc. Listen before transmitting, of course, so
as not to interfere with any trafic being carried on the
frequency. When the channel is clear, press the push-to-
talk switch briefly and note the deflection on the power
meter.

If the meter goes off scale, rotate the sensitivity control
counterclockwise until a convenient mid-scale reading is
found. If this is not possible, cut a chunk oft the end of
the pickup antenna, or move the unit a little further away
from the transmitter. The higher the transmitter power,
the smaller the antenna need be.

Now, without lurther adjusting or relocating of the
power meter, peak up the transmitter on all of the fre-
quencies normally used. If the transmitter has a control
marked OUTPUT, ANTENNA, ANTENNA TUNING,

Typical installation of the R.F. meter. It has an operat-
ing range from 100 Kkilocycles to over 250 megacycles.

or some similar inscription, adjust this control on each
of the frequencies for maximum reading on the mctcr.
Note, however, that casual operation on the Coast Guard
frequencies is forbidden, as they are reserved for distress
traffic. Do not use them for testing.

As the transmitter is tuned, the control setting and
power meter reading for each [requency should be logged.
The meter should now be permanently installed in the
place it was used for the tests. Henceforth, just an oc-
casional glance at the meter will assure you that the
transmitter is operating correctly. For a more precise
check, however, reference can be made to the entries in
the log.

Since the Heathkit R.F. Power Meter has an operating
range of from 100 kc to over 250 megacycles, it also has
many other useful applications. Other mobile services,
such as police, fire, taxi and amateur, are also using it for
on-the-air monitoring and transmitter tuning. Even broad
cast stations, both AM and FM. can employ it for an on-the-
air check. Somec amateur operators use it as a portable
field-strength meter to determine the radiation pattern
of their antennas.

With the antenna used as a probe, the meter may be
used to indicate radio-frequency leakage around louvers
and cabling of otherwise sealed transmitters. Sensitivity
of this instrument is so great that, while it will give
adequate readings when the pickup antenna is brought
near the oscillator coil in a superhetcrodyne receiver, it
may still be used with transmitters generating many kilo
watts of power.

It is therelore obvious that the R. F. Power Meter is not
restricted to marine applications. Servicemen could use it
to check signal injectors. With a sensitive relay added to
the circuit, it might be used to operate warning lights, for
loudspeaker muting or a carrier-off alarm. Dozens of other
possibilities suggest themselves to experiments.

But whatever other handy-dandy applications it may
have, there is one thing definite. The R.F. Power Meter
will be standard equipment on my cruiser from the first
time she hits the water next spring. ®—D. H.

Basically, the Heathkit Model PM-1 is a tiny receiver with
a meter across its output instead of phones or speaker.
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Small printed-circuit signal injector, smaller than a man’s hand,
does a large job in electronic trouble shooting; it’s Progressive kit.

Signal Injector

Trouble shooting the signal-injection way is quick and easy;
here's the lowdown on a kit made specifically for the purpose.

ERE'S A SWELL LITTLE PROJECT which provides good construction ex-
perience, a knowledge of printed circuitry, and practice in electronic servicing.
What's more, when it’s finished it hecome an exceedingly handy test instrument.

Printed circuitry is the newest method of wiring electrical and electronic circuits.
Everywhere one looks to find modern electronic applications today, he is almost cer-
tain to see some form of printed circuit. In radio, television, hi-fi, hearing aids, test
cquipment, guided missiles, rockets, jets, radar, computers—in fact anywhere that elec-
tronics serves, there is the printed circuit.

It should be understood at the outset that the term printed circuit really has two
nicanings, onc general and one specific. In the general sense, it is applied almost uni-
versally to all types of wiring which are mechanically applied. In its specific sense it
refers to the printed circuit plate as opposed to the eiched wiring board.

T'he printed circuit plate is usually a small ceramic wafer on which the wiring pat-
tern has been applied by oven-firing. The components, such as resistors and con-
densers are normally molded in as an integral part of the unit. Often the molding
is of such size and shape as to completely obscure the nature of the insides of the
unit, and the only means of identification is by a type number or other descriptive
matter stamped on the case. The printed circuit plate is most often found to comprise
Just a couple of components, as in a resistance-capacitance network for a television
receiver. It may, however, appear as a complete circuit, particularly in miniaturized
systems, such as hearing aids and electronic stethoscopes.

The etched wiring hoard, on the other hand, begins with a thin slab of some non-
conducting material, often of the phenol family, 1o which is bonded a thin conductive
layer, usually copper foil. After the desired wiring pattern has been determined, the
rest ol the copper is etched away, so that only the “printed” conductors remain.



Couventional components are then mounted in place on
this board and soldered to the copper wiring as required.
It is this etched process which is the basis of the Printed
Circuit Signal Injector developed by Progressive “Edu-Kits”
Inc.

This is really a fine little sensitive instruinent, useful
for trouble-shooting many types of radio and audio equip-
ment. When used properly, it can locate many sorts of
trouble. It will reduce servicing time cousiderably, and
even the greenest beginner will find himself performing
real trouble-shooting with just a few minutes of practice.

The signal injector is a specially-designed multi-vibrator
oscillator, a circuit which is often employed in television
receivers. This type of oscillator has an output which is
exceedingly rich in harmonics. This means that it emits
many different {requencies, ranging from the low audio to
the high radio ranges. This makes it ideal for determining
the behavior of a signal as it passes through both audio and
radio-frequency amplifiers.

In building the printed circuit signal injector, the first
notable difference {from conventional construction is in the
tube sockets, which are specially designed for this applica-
tion. Instead of the usual tube socket mounting ring, we

find a set of lugs which act both as a pressure mounting
against the circuit plate and as conductors for the tube
prongs. When the socket is properly turned in place, cacl
lug is soldered to its respective “wire” on the etched plate,
and the mounting and electrical connection is thus con-
pleted at the same time.

Wiring in the resistors and condensers is equally simple.
The parts are simply positioned ou the non-conducting
side of the circuit board, and their “pigtail” wire leads
passed through the appropriate holes on the board. The
opposite side of the hole will be found to contain a copper
terminal in each case, and the lead is simply cut short and
soldered in right at the hole.

Operation of the signal injector relies upon the fact that
the oscillator output, when applied to the plate or grid ol
any tube by means of the probe, will “ride through” a well
functioning amplifier and be heard on a loudspeaker at
the output. This will be true of any radio set. tuner. oy
hi-fi amplifier.

Let us suppose, for example, that wc ‘encounter trouble
in our Sonotone HFA-100, a typical high-grade amplifier.
A brief examination reveals that the tubes all light, nothing
is visibly out of order, but still no sound appears at the

Circuit diagram of Sonotone HF-100, a typical hi-fi amplifier, is shown; it can be serviced with signal injector.
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“Wiring” of signal injector involves simply applying solder
to component pigtail ends coming through the board.

Heart of signal injector is etched wiring board, above. This
difters [rom the printed circuit plate. See text for details.

Two-tube circuit, which is AC operated, is basic multi-vi-
brator oscillator. Output signal is fed to probe through C2.

output on any of the four input selector positions. Our
problem, then, is to determine where the signal gets lost.

The best procedure in signal tracing is to begin near the
output of the system and work toward the [ront. So let us
suppose that when we touch our injector probe to the
grids (pin 5) of both V-3 and V-4, the tone from the oscil-
lator is heard quite distinctly. The same thing is true when
the probe is applied to the plates (pins 1 and 6) of V-2.
But when we probe the grid circuits (pins 2 and 7) the
signal disappears. Eureka! The trouble is between the input
and output of tube V-2, which means the tube itself is at
fault. Replacing it will, in all probability, clear up the
trouble completely.

It is true that we could have found this trouble by
removing all of the tubes and checking them on a tester.
Or we might have methodically replaced each tube in the
amplifier, one by one, until the guilty one became con-
spicuous by its absence. Neither method, however, would
have been as quick and easy as the signal injection way.

And here’s one which no amount of tube checking or sub
stitutiont would clear up. Suppose that the injected signal
gets through V-2 when applied to its grids, but cannot be
heard when it is applied to the plate (pin 1) of V-1B. The
trouble is immediately localized to the coupling and phase-
inverter network between V-1B and V-2. A further check
may reveal that condenser C-7 is open. At any rate, the
number of suspects is immediately quite small, and further
measures with other instruments can easily ferret out the
guilty party.

It should be remembered that the signal injector probe
should be applied only to the control grid or plate of the
stage being tested. Grid and plate pin numbers of typical
popular tube types are given in the table below. ®—D. H.

TABLE OF POPULAR TUBE PIN
CONNECTIONS

Type Grid Pin Plate Pin
I1R5

184

1T4

1T5

3Q5

384

6AQ5 1,
6AQ6

6AR5

6AT6

6BA6

6BA7

6BE6

6]5

6K6

6L.6

6SA7

6S]7

6SK7

6SN7 1
65Q7

6V6

35B5 1,
35C5 &
50B5 1
70L7

* Note that the number prefix often indicates the
filament voltage, and that tubes having the same
suffix are identical in pin connection. Viz.,, 65]7 and
128]7; 616, 2516, 35L6 and 50L6.
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Offset tower supports Harvard University’s giant 60-foot radio telescope. Box-like
objects hanging from rim of the reflector dish are cement block balancing weights.

Radio Telescope
“Sees” Into The

Heavens

OMEWHERE in the nearly empty

reaches of outer space, two hydro-
gen atoms collide, and release a tiny
shower of electrons. After a 100-million
year journey at the speed of 186,000 miles
per second, these electrons are picked
up by a giant, super-sensitive radio an-
tenna in Massachusetts. Although they
are at best faint signals, they are giving
astronomers much valuable new informa-
tion about the distant heavens.

The big antenna is properly called a
radio “telescope,” because its electronic
action closely resembles the optical action
of a regular reflecting telescope. In the
latter, a concave mirror collects light and
concentrates it on an eyepiece or a pho-
tographic film at its focal point. In the
former, a concave aluminum-mesh dish
collects the star signals and concentrates
them into a pick-up antenna at its focal
point.

The radio telescope shown in the ac-

companying photograph is a new 60-foot
monster put into service recently by Har-
vard University. As tall as a seven-story
building, it is built entirely of aluminum,
and weighs a total of 36 tons. It is rotated
about its polar axis, for sky-scanning pur-
poses, by a motor no larger than those
used in portable power drills. This re-
volves at 1,800 revolutions per minute,
but is geared down to only one turn per
day.

The imposing structure is located
about 25 miles west of Cambridge, Massa-
chusetts. It is a real eye-stopper, not
only because of the size of the reflector
dish but also because of the seemingly
crazy angle of the supporting base and
the wigwam-like tower. The tilt is delib-
erate, to give the telescope access to the
entire visible sky. The entire telescope
was designed and built by the firm of
D. S. Kennedy and Co., of Cohasset, Mas-
sachusetts. ®—R. H.

Mammoth
1957 Wholesale
Tool Gatalog

Pl

Put's You In
2, Qusiress

The opportunity now
awaits you to own
and operate your own

business on a part
time or full time
basis in the lucra-

tive field of HARD.
WARE, HAND
TOOLlS, FANS,
POWER TOOLS,
MOTORS, PAINTS,
etc., or BUY
TOOLS FOR
YOUR INDUS-
TRIAL OR IN.
STITUTIONAL

USES.

Buy Nationally Advertised Tools
for Resale or Industrial

or Institutional Use

NO INVESTMENT REQUIRED,
BUY AS YOU NEED IT. A
MILLION DOLLAR INVEN.
TORY AT YOUR FINGER TIPS,

Deiscount

o 0%

$1.00 refund
on first

:,u ',c,’}:?a very one needs
il you tools. Meet the de-

are not mands of the growe

100% ing 'Do-it Yourself’
satis- markets, Sell direct
fied. from the jumbe

Tt
i

buying guide—~your
cost is known only

to you,
A,
7 1y o gt

DEALER'S CARD & 1957
MAMMOTH TOOL CAT-
ALOG.

(oUPo NOU,'

SILVO HARDWARE COMPANY
Dept. FAWS7-7, 108 MarketSt., Phitadelphia 6, Pa.

I am enclosing $1.00. Rush me your dealer's card and
big Catalog Today. If | am not completely satisfied with

your I understand that | can return the Dealer's
Card and Catalog for refund, and if | decide to order, my
1.00 will be deductible from my first order.

Lo e e e e S e o
A D D RES S e e e e e
CIY . oo e e i ZONE.__. STATE____.___

MAIL
TODAY!
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All Aboard!
You're An "Audio Engineer”

Cthers will envy the owner of this wonder-toy—if he can get it away from Dad!

A word spoken into the “mike” of this precision electronic
instrument and electric train starts, stops and backs up.

ccommoy trains can’t think!”, I muttered. “Confound it!
Even big trains can’t think!”

“What did you say. dear?”. asked my very patient spouse.

“Nothing. But an ad here in TRUE says you can talk into
a microphone. tefl an electric train what to do, and then it
will do it. An insult to the intelligence. Whose insult, they
have the nerve to call the thing ‘Audio-Engineer.’ ”

“Well, you're an audio engineer, or so you tell me.” My
very patient spouse can also be very, very catty. “Why don’t
you expose the whole thing as a fraud?”

And so I did. Well, I intended to, anyway. The ad said
the gadget was sold by Magic Mold, 467 Livonia Avenue,
Brooklyn, N. Y., so I called them to find out just what the
gimmick was. They set up a demonstration for me, and I
arrived well prepared for the old pitchman switcheroo.

The demonstrator, of course, had no idea what a precari-
ous spot he was in, so he calmly stepped up to the track,
litted the mike and said “Proceed.” Doggone if the train

Literally, “mike” is pressure-activated switch; explosive
sounds of voice in certain words supplies the pressure.



BUILD 16 ‘RADIO
CIRCUITS AT HOME 995

with the New Improved

Progressive Radio “Edu-Kit” o»'v

A PRACTICAL HOME RADIO COURSE
NOW ALSO INCLUDES:
TRANSMITTER
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR
TOOLS & TESTER

No Knowiedge of
Radio Necessary

® No Additional Parts
or Tools Needed

Excellent Back-
ground for TY

"EDU-KIT'* SOLD ONLY BY PROGRESSIVE
""EDU-KITS'' INC.

WHAT THE "EDU-KIT" OFFERS YOU

The “Edu-Kit"’ offers you an outstanding PRAC-
TICAL HOME RADIO COURSE at a rock-bottom
price. You will learn radio theory, construction and
servicing. You will learn how to build radtes, using
regular schematics; how to solder and wire in a
professional manner; how to service and trouble-shoot
radios. You will learn how to work with punched
metal chassis as well as the new Printed Cireuit
chassis. You will learn the principles of RF and AF
amplifiers and oscillators, detectors, rectifiers, test
equipment. You will learn and practice code, using
the Progressive Code Oscillator. You will butld 16
Recetver, Transmitter, Code Oscillator, Signal Tracer
and Signal Injector circuits, and learn how to oper-
ate them, You will receive an excellent background
for TV. In brief, you will receive a basic education
in Electronics and Radio, worth many times the
small price you pay, only $19.95 complete.

didn't do just that! Then “Stop!”, and it
did. And “Back up,” and still this fool
train is doing just what the guy says.

“Aha!”, I say, “Now I've got it. You're
just pushing the button on that thmg
The audio part is just window dressing.”

“Partly true,” he replies. “But the
switch is only a push-to-talk arrangement
just like you see on many mikes.”

Seeing that I was getting nowhere with
this wise guy, I gave in and took one of
his gadgets home with me, determined
to find out what made it tick.

To begin with, the “microphone” isn’t
really a mike at all in the strict sense.
You might call it a pressure-actuated
switch. The pressure comes from the ex-
plosive sounds of the voice, in words
having letters such as f, p, or ¢. The letter
P, however, is by far the most effective.

Now this “mike” switch is inserted
between the transformer and the track
power connector. That means that the
switch, when pressed, cuts off track power.

A vital factor in the operation of this

backward and then stop. In this case
each “‘puh” of the p letters in the two
words would actuate the switch once, a
total of two switchings for two steps in
the cycle.

But for a more realistic performance,
your monologue will stick to more sensi-
ble wordings. As long as the train is run-
ning, in either direction, STOP is the
obvious command. But when the train
is stopped, and you don’t know which
moving direction is next in'the cycle, o
you must be coy. A nice, non-committal
command for such occasions is PRO-
CEED. Then once the train takes off and
you have your -bearings, put on a show.

Since p is really the key letter in the
operation of the unit, care must be taken
in its use. But with the proper choice
of phrasing, any combination is possible.
If, for example, the train is going for-
ward and you want it to back up imme-
diately without a stop command, you
might say PLEASE BACK UP. Then the
first p in “please” will step the relay

Reg. U.S.
Pat. Off.

gadget is the design of the train itself.  ahead a notch, while the second p in “up” PROGRESSIVE THE KIT FOR

Just about all modern toy electric trains  will send the train off in reverse. TEACHING METHOD EVERYONE

are  equipped with stepping relays  Or you can. ignore commands alto- R 1y the fores | slighiest . bagkground In
which, as power is alternately turned  gether, Just adlib any kind of compli- Kt in the worid, m'&“".‘; Ko e vied hy
on and off, go through a cycle consist-  cated instructions you want with the e s " e Wleld | anat clabe, by _‘vrmed
ing of STOP-FORWARD-STOP-BACK-  mike button closed, but press the but- | | &, SSiPRG. SR | o Xoninistration for
WARD-STOP. Unless this stepping re- ton and whisper a “puh” into the unit g;g‘,’g":,‘c‘.’."lfg;‘rg"“l‘,y“""' e e T

lay is disabled, the train is going to go * You begin by build- | used in 79 countrics

through that cycle no matter what.
Obviously, then, if the train is stopped

and BACKWARD is the next step in the

cycle, you can say “petunias” into the

mike, and the train will immediately
sltart backward. But if you said “pretty
petunias,”

then the train would start

VARIABLE gwll\;tlies Co;le mstlliuclllons nn‘d nl:e Pmn;essl\'e IC4‘)dc
3cillator. You will also receive lessons for servicing
VOLTAGE POST with the Progressive Signal Tracer and the Progres-

CONSTANT VOLTAGE
POST FOR
ACCESSORIES

CIRCUIT
BREAKER

hle shoot and service ra- | lar Pl,, Waterbury, Conn.,
dios.l ussing]t'lll_e profe;- writesl: "I have repaired
siona igna racer. the | several sets for my friends,
*IMPORTANTY / unique Signal Injector, [ and made money. The
T e N —— and the dynamic Radio | **Edu-Kit"* paid for it-
Be sure to connect and  Electronics  Tester. sgl{. T was ready to spend
circuit breaker Our Consultatlon Service | $240 for a course, hut T

as shown in

whenever you want to trip the relay. fuy

Of course, now that the novelty has
worn off and I know how it operates, I'm
a little tired of it. After all, it is just a
gadget and you do get bored after a while.

*No, David, you can’t have it now. Yes,
it’s yours, but Daddy is busy. All aboard?
PUH RO-CEED! .. .” e_D. H.

TRANSFORMER

Ing a §imple radio. Grad-
ually, in a progressive
manner, and at your own
rate, youn construet more
advanced multi-tube ra-
dio circuits, learn more
advanced theory and tech-
nilques and do work like
a professional radio tech-
nician,

throughout the world.

Designed for universal
use, the "Edu-Kit” oper-
ates on any voltage from
105 to 125 volts. AC and
DC. For use in countries
employing  higher line
coltages, a 210-250 Volt
AC/DC modet 1s available.

|  THE "EDU-KIT" IS COMPLETE |

You will receive all parts and instructions neces-
sary to build 16 different radio and electronic cir-
cuits, each guaranteed to operate. Our kits contaln
tubes, tube socket, variable, electrolytic and paper
dicleetric condensers, resistors, tie strips, coils, hard-
ware, tubing, punched metal chassis, instruction
Manuals, ete. In addition, you reeeive Printed Cir-
enit materials, including Printed Clreult Chassis,
speetal tube sockets, hardware and instructions. You
also receive a useful set of tools, a professional elec-
tric soldering iron, and a self-powered, dynamic
Radio and Electronics Tester. The °"Edu-Kit'" also

sive Signal Infector. a High Fidelity Guide, FCC
Amateur License Training Book, and a Quiz Book.

All parts, components, ete., of the “"Edu-Kit”’ are
100% unconditionally guaranteed, brand new, care-
fully eelected, tested and matched. Everything is
yours to keep. The complete price of this practleal

home Radio and Electronics course is only $19.95.

[ TROUBLE-SHOOTING LESSONS |

You will learn to trou-

will help you with any
technical problems.

J. Stasaitis, of 25 IPop-

found your ad and
for vour kit.”

sent

-/_\ BASE
POST
diagram.

® Radio Book e Radio and Electronics Tester e Elec-

TRACK tric Soldering lron e Set n' Tools e Tester lnstruchon
Book e Hi-Fi Book e Book e Quiz Book e Me
TERM]NA[ bershxo |n Radio-TV_Club: Consuitation Service o rcc

eur Lic. Training e Printed Circuitry
80 DAV UNCONDITIONAL MONEY-BACK GUARANTEE

¢—— AUDIO-ENGINEER
Ponnald Enclose full payment of $19.93.
K will pay $19.95 ptus postage.

[ Send me FREE addutnonnl information describing
SEdu-Kit."" ftnclude FREE valuable Radio & TV
Servicing M:muals No obligation.

(Outaide U.S.A.—| €.0.D.’s ‘*Edu-Kit*’ for 105-125

V. AC/DC $20. 95 210 250 V. AC/DC $23.45)

| Name

“Audio Engineer” is connected in this manner. “Mike” switch, being between the
transformer and track power connector, can cut off, restore power as preferred.

" PROGRESSIVE “EDU-KITS” INC. :

L4_’7 Unfon Ave., Rm, 501MM, Brookiyn 11, N.Y.



If you’re
interested
in true

high fidelity

YOU NEED THIS!

... The authoritative, easy-
to-understand story of how
a hi-fi loudspeaker works.
Tells you how to judge a
good loudspeaker . . .
what to look for, listen
for. 32 fascinating pages,
including dozens of dia-
grams and delightful car-
toons. Only book like it! A wonderful guxde
for everyone who has a hi-fi system. A must for
everyone who plans to purchase one!

Yours FREE—just send a dime to cover cost
of mailing.
University Loudspeakers, Inc., White Plains, N. Y.

T

UNIVERSITY LOUDSPEAKERS, INC. Desk T-11
80 South Kensico Ave., White Plains, N. Y.

Gentlemen: Please send me my copy of
‘'Speaking about Loudspeakers.' Enclosed
is Dime to cover the cost of mailing.

NAME

ADDRESS.

CITY. STATE.

WE DON’T NEED ENGINEERS

. but they write to us daily to order our
GENIAC Electric Brain Construction Kits.

So do TEACIHERS, SCIENTIFIC AMATEURS, INDUS-
TRIAL FIRMS and schools. (See list below.)

THOUSANDS OF SATISFIED CUSTOMERS have bought
CS on a DAY REFUND guarantee

We are pmud to oﬂcr our 1956 I\Iov:lce‘l)f \ch up to me

e cam e, o
' | WHAT IS A
! GENIAC”

a picture of
the 19.)6 Model GENIAC

decks and racks which permit the u
than thirty different machines (following directions and
wirin dlagnms) md as many more as he is able to design
himself. T} trate the applications of
electric clrcuxl.ry

APPLICATIONS OF GENIAC
SLMPLE C?MP’UTFR CXRCU!T§ fcr binary, decimal adding,
iny ng, PRt OBLEMS in
s;mbollc Toge ic. rcnsonlng o paring. PSYCHOLOGICAL
TING ’md EXPERIMENT. GAME PL, A\ING CIRCUITS
for llt tat-toe and nim. ACTUARIAL ANALYS
SOME OF OUR CUSTOMERS
1 Business Machines e Barnard
cullege . Wes(mghouse Elec(ruc ® General Insurance ﬂéom;O

America e Lafayette Radio e Rohr Aircraft Co. ® Naval
Research Labontnr-es . Lns Angeles Public Schnols 3
Oklahoma M e Bell Telephone Laboratories

WHAT COMES WITH THE ®IT?

BOOKS—1. SIMPLE ELECT BRAINS, AND HOW TO
MAKE THEM. 2. MINDS AND MACHINES. 200 page
text on cnmputers, auwtomation and cybernetics. 3. WIRING
DIAGRAMSR, Beginners Manual for the TSon who has
little or no mmllhrny wilh clectric circuilts. s. GENIAC
study u‘ulde

SEND for your GENIAC now. At only $19.95, comes com-
plete vnn.h over 400 parts and components, 5 books and
manuals, ¥ do not want to €]
GENIAC after one week you can return it for full rwrumP

Add B80c West of Miss. $2 outside U.S., Mail Name &
Address with check or Money Order to

OLIVER GARFIELD CO., Dept. PEL-7

126 LEXINGTON AVE,, NEW YORK 16, NEW YORK

GOLD MEDAL
ORIGINALS

Your Guarantee of
Exciting Reading
AT ALL NEWSSTANDS

25¢  35¢  S50¢

Defeat Davy Jones

Forewarn yourself against the danger of fumes afloat.

ISASTER AT SEA is one of the

greatest of human tragedics. And
any tragedy is doubly deplorable if it
could have been prevented. One of the
greatest of maritime Kkillers today is a
preventable destroyer. It could easily be
wiped out and the vital statistics it creates
could themselves be relegated to the
locker of Davy Jones.

Small craft operators are increasing by
the thousands every year, and many are
turning to inboard operation. And it is
they who daily risk dangers of lethal pro-
portions. And some outboarders have
learned just a split second too late that
it can happen to them, too.

Aboard a boat, a mere half cup of gaso-
line in the wrong place is a potential
killer. That much, spilled in the bilgc or
other closed area, can vaporize and then
lie there, just waiting to be triggered. All
it needs is just one tiny spark—just one
—to create an explosion of destructive
and deadly violence.

Yet any boat owner, if he only knew
in advance of the existence of such lethal
vapors abroad his craft, could and would
immediately take the necessary precau-
tions. And he can know at all times

Heath’s Fuel Vapor Detector can
prevent tragedies at sea. Mounted
in view of helmsman, it informs
of vapor condition. Connections
are made to terminal strip, rvight.

whether vapor conditions are safe, dan-
gerous, or explosive. A new . electronic
Fuel Vapor Detector, a Heathkit, will,
after assembly, give this information in-
stantly and accurately.

The detector unit itself is installed in
the engine compartment, and is con-
nected to the control head through a
neoprene-insulated cable. This type of
insulation is highly resistant to the effects
of gasoline and oil. The control head is
mounted on the bridge or in the cockpit
near the wheel, preferably on the enginc
control panel, where the indicator will
be in constant view of the helmsman. If
desired, the detector may be connected
through the ignition system, so that the
engine cannot be started unless the unit
is operating.

The detector consists of two glass-
enclosed filaments, which in turn are en-
cased in an explosion-proof Moncl-metal-
screened housing. One of the filaments,
known as. the standard, is hermetically
sealed in its glass tube. The other fila-
ment, known as the sensing element, has
its glass tube open at the end.

These two filaments comprise part of
a Wheatstone Bridge circuit, so familiar



SENSING ELEMENT

SEALED ELEMENT STANDARD

Shown here is detector unit detail.
On right is explosion-proof shield.

FILAMENT UNIT
e R —fe -,

1
| SEALED
ELEMENT
:STANDARD

BATTERY

| SENSING
ELEMENT

Simplified equivalent of schematic dia-
gram of the Heath Fuel Vapor Detector

STORAGE
BaTTERY

Test set-up: quart canning jar, few drops of gas or lighter fluid are used.

to every high-school physics student.
When the resistance of the two elements
is equal, which is the case in fresh air,
no voltage appears across the meter, and
it reads zero or SAFE. But in the presence
of fumes, the resistance of the sensing ele-
ment will depart from that of the scaled
standard. In that case a difference of po-
tential (voltage) appears across the
meter, which it immediately indicates.
The stronger the fumes become, the
greater the difference between the senser
and the standard, the greater the voltage
across the meter, and the higher the meter
reads, in the yellow or DANGEROUS
region, or up into the red EXPLOSIVE
area.

After the unit is completely wired and
assembled, it is essential that it be tested
for accuracy before installation. With bat-
tery voltage applied, it is first tested in
fresh air, preferably outdoors, but not
in a draft. At this point any minor differ-
ences in the bridge circuit elements are
compensated for by adjustment of a me-
ter zero control. Next we find out what
the unit does in the presence of an ex-
plosive vapor.

Five to seven drops of lighter fuel or

white gasoline are placed in a one-quart
canning jar, after which the lid is screwed
in place Following a wait of five min-
utes or more for the fuel to evaporate
completely, the detector is placed in the
jar, resting upright on the bottom. The
meter needle will then slowly rise up to
the red EXPLOSIVE area on the scale.
Then when the detector is removed from
the jar and the vapors removed by blow-
ing through the screen, the meter will
return to the green SAFE area and re-
main there.

The detector unit is mounted in the
engine compartment, usually under the
carburetor. Enough slack should be left
in the cable to permit the unit to be re-
moved for periodic testing. A spare fila-
ment is included as a part of the kit, for
replacement in case of failure, and when
this is put into service another one should
be obtained from the manufacturer im-
mediately.

With this instrument properly installed
and correctly operated, you may be cer-
tain that no explosion of trapped vapors
will ever send you, your guests and your
pleasure craft to the locker of Davy
Jones! e—-D. H.

NOW!

FIX TV
FAST!

No Experience Necessary—
New Book Gives You Easy,
Step-by-Step Instructions

Get this brand-new, com-
plete handbook for sure-
fire how-to-do-it knowl-
edge of TV repair, instal-
lation, maintenance and
trouble-shooting. You’ll
be amazed how easy it
is to fix your own TV set
with the help of this
manual. And you’ll find
it equally as easy to
make spare-time money
fixing TV sets for your
neighbors and friends.
Perhaps you will want to
get a service shop job
. . . even start your own
USE IT 10 DAYS full-time business. You
don’t need mathematical

FREE! Coupon training to follow the
2 simple, crystal-clear in-

below brings you structions in this book.

TELEVISION All possible defects are
SERVICING classified for ready

reference, thoroughl
on Iﬂ-day FREE analyzed to show wﬁat iz
trial. wrong and why . . . and

what 10 do 10 correct the
fault. You get step-by-step procedures for
audio IF alignment, aligning RF amplifiers,
mixers, oscillators, ete. . . . how 1o use basie
tools of TV repair . . . how 10 test tubes
. . . how to adjust the ion 1rap . . . how 1o
install sets and antennas, etc., etc. Contains
complete, up-to-date information on color.
UHTF, transistors.

Mr. C. W, Morris of Charleston, W. Va,
says: “TELEVISION SERVICING is worth
many limes its cost. [ have paid as much as
$200.00 for courses that haven't given me the
clear understanding this book has.”

FREE GIFT! You get valuable bonus
booklet, “Color TV-Transmission to Recep-
tion” absolutely free when you send coupon
for free-rial copy of “Television Servicing.”
Booklet explains color television from A to
Z, includes helpful diagrams, gives you ex-
pert know-how of coler signals, color tube,
color screen, ete.

ym===VIAIL THIS COUPON. ...

All New! 2nd
Revised Edition
TRANSISTORS

COLOR
UHF and LATEST
TV CIRCUITS

§ Prentice-Hall, Inc., Dept. 5210-M1 1
1 Englewood Cliffs, New Jersey :
1 Send me TELEVISION SERVICING for 10 days’ °y
f§ FREE TRIAL. Within 10 days 1 will either return it 1
g and owe nothing—or keep it and send $1.95 down (plus
g bostage) and $2 monthly for 2 months, 1 am also to I
receive free copy of ‘'Color TV-Transmisslon to Re- 1
1 ception’* mine to keep whether I keep Television 1
I Servicing or not. 1
: 1
1
IS AT 3880 D8G50 o a0 0 R0 JBBERE8 - de = 5000 1
- 1
1 NQlres L WOE e SN o et o P O .
- 1
1 Citygmey e - Zone.... State........ :
I SAVE! Send $5.95 with this coupon and we’ll pay 1
§ postage & packing. 1

leccscsssccnncsan s e m o m ===t
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BROADCAST BAND

L BUILD Ay
b T3

$l 92 - {Less Cabinet)

RECEIVER KIT

Have you ever experienced the
thrill of building your own radio?
Invest a few of your dollars—a
few hours of your time, and build
a truly worthwhile broadcast band
receiver. Transformer operation
eluminates po:cnnal shock hunrd
characteristic of “economy” AC-
DC sets. Operates as radio, phono,
amplifier, or tuner. Fine tone
quality, excellent sensitivity, Sim-
plified Construction Manual
outlines basic theory of radio |
principles. Actually a radio course

in itself. Price includes tubes—

spcaker—chassis, etc. Every part

you need! Order your Heathkit

MODEL BR-2

incl. fed.

excise fox

SHPG. WT. 10 LBS. Radio Kit today.
OTHER “BUILD 1T YOURSELF" ealhtcits :
Oscilloscope Hi-Fi Preamplifier

Vacuum Tube Voltmeter
Signal Generator
Amateur Transmitter
Communications Receiver

Mul

Handitester
Hi-Fi Amplifier

HEATH COMPANY

A Subsidiary of Daystrom, Inc.

¥

Battery Eliminator
Signal Tracer

Tube Checker

{and aver 50 others)

WRITE FOR

Free CATALOG #

timeter

NTON HARBOR 7, MICH.

"J watco STATI-CLEAN
\J Anti-Static Record Spray

Your records play quieter, reproduce better,
last longer with Stati-Clean. Just one spray
ends static, stops dust from clinging — gives
menths of protectuon Absolutely safe for rec-
ords and needles.

waico DISCOVERS

Plastic Protective Record Sleeves

Completely enclose records inside
original jackets for double protection.
Protect against scratching, dust, finger
marking. Seal out moisture. 15-10" or
12-12 Discovers per package.

watco DISCLEEN

Clip-On Record Brush

Cleans record as it plays. Improves sound,
protects needle against excessive wear,
lengthens record life. Made of soft, select
camels hair. Guaranteed not to scratch
delicate record surfaces.

WALCO Products, Inc.

60-PE Franklin St.,
East Orange, N. ).

Read the One and Only
TOM McCAHILL
Best Known Automobile
Test Writer in America

Exclusively in

MECHANIX
ILLUSTRATED

9
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No vibrator is necessary for this compact amplifier, thus eliminating one of the more
vulnerable elements in ordinary mobile amplifier installations, Voltages are low, safe.

Tubeless P.A.

System

Portable is the key word to describe this Bogen amplifier;

it uses five transistors and operates off a 12-volt battery.

NLY A VERY FEW YEARS AGO,

but many giant steps back in terms
of electronic development, the thought
of an all-transistor public-address ampli-
fier with real power was strictly in the
dream class.

But even dreams have a way of coming
true when backed by American scientific
ingenuity, and today we have that ampli-
fier, completely mobile, measuring only
334 inches wide by 434 deep by 634
inches high, and having the remarkably
low weight of only 314 pounds!

Made by the David Bogen Company,
of Paramus, New Jersey, this little baby
employs five transistors in all, beginning
with three Raytheon 2N130’s in cascade,
followed by a pair of CBS-Hytron
2N156's in the push-pull output. Besides
permitting a tiny size and ready port-
ability, the use of transistors in place of
tubes throughout provides a degree of
reliability which was heretofore unat-
tainable.

Since there are no tubes to burn out
or become damaged. this unit assures
ruggedness and long trouble-free per-

formance, for applications where depend-
ability is essential. Operating voltages arc
at a low, safe figure, and current drain is
extremely low.

The amplifier. which the manufacturer
designates as Model BT12, is designed
primarily for mobile operation in emer-
gency cars. busses, boats and other con-
veyances, and operates off the 12-volt
battery already carried for the engine.
Since this is the highest voltage appear-
ing at any point in the circuit, no vi-
brator is necessary, thus eliminating one
of the more vulnerable elements in ordi-
nary mobile installations.

The input to the first transistor stage
matches directly to low-impedance (200
to 500 ohms) microphones. without an
intervening matching transformer. Re-
ceptacles are provided on the amplifier
case for both microphone and loud-
speaker plugs.

The remaining connection is for
power, by means of a 7-foot cable with
alligator-type battery clips. When con-
necting the leads to the batterv, it is very
important that the alligator clip with the



plus sign (4) be connected to the posi-
tive battery terminal, while the unmarked
clip goes to the negative (—) post on
the battery. Failure to observe this pre-
caution will almost certainly cause the
urnsistors to be burned out. After mak-
ing sure that the battery connections are
correctly polarized, it is then a simple
matter to run the cable to the amplifier
and insert-its plug into the receptacle on
the front panel.

Before plugging in the microphone,
the correct connection for the mike plug
should be established by reference to
the diagram. If the microphone is unbal-
anced, its cable usually consists of a
single conductor enclosed by insulation
and a metallic braid shield. In this case
the center conductor (known as the high
side) must go to terminal 2, while the
shield (called the low side) is connected
to terminal 3. I, on the other hand, the
nticrophone is halanced, it will usually
have two separate conductors in addition
to the shield. In this case, either wire may
go to terminal 2 while the other is con-
nected to terminal 3. The shield, if any,
then goes to terminal 1.

Since the current drain varies with
signal level, from 0.05 ampere with zero
signal to only a little over a half ampere
for the ftull rated output of four watts,
the unit may be left with the power
switch on for extended periods without
seriously loading the battery. After the
power, microphone, and speaker cables
have been connected, operation consists
simply ol turning the power switch to
the ON position, and rotating the vol-
ume control clockwise to the desired
sound level. After that, if intermittent
operation is desired, the low power drain
permits leaving the unit turned on.

An interesting protective device, in
addition to the conventional fuse, is a
thermostat inserted into one leg of the
power line. This is intended to prevent
damage to the transistors due to high
temperatures. It is preset at 135° F., and
will remove power from the equipment
if the surrounding temperature should
exceed this figure.

Although transistors do have this one
drawback of sensitivity to heat, they do
not deteriorate with age, nor do they
burn out in the sense that a vacuum tube
docs.

If, however, a transistor is suspected
it must be removed, and due to its heat
sensitivity this operation must be per-
formed with great care. When soldering
or unsoldering transistors, it is essential
to use a pair of pliers to grip the wire
lead between the transistor case and the
solder joint. The metal pliers then act as
a “heat sink,” conducting enough heat
away from the transistor to keep it at a
safe temperature.

Whenever performing soldering or
other construction operations on any elec-
tronic equipment, one should always first
remove the source of power, either by
turning off a switch or, preferably, dis-
connecting a cable. Although in this tran-
sistor amplifier there are no voltages
which are dangerous to life, it is never-
theless important to observe this rule for
the protection of the transistors them-
selves. When connections are made or
broken while power is on, it is quite pos-
sible that voltage surges will develop in
the circuit suflicient to burn out the tran-
sistor. As a final precaution, one should
avoid bending wire leads closer than 1/16
inch away from the transistor body.
There will then be less mechanical strain
on the component.

Although this unit is designed for mo-
bile operation at speech quality, many
other interesting possibilities immedi-
ately come to mind. How would it work
as an audio walkie-talkie, powered by
“hot shot” type batteries? What about
using a mixer with it to provide more
input channels? How would it work with
a spring-wound turntable and low-im-
pedance pickup, for phono reproduction
on picnics, at the beach, or cven in a
canoe? Would hunters find any use for it
as an amplifier of decoy calls? Literally
dozens of such questions come to mind,
and doubtless many clectronics experi-
menters will soon be providing the an-
swers. ®—D. H.

A thermostac is inserted into one leg of the power line as a protective device for
transistors in addition to fuse; it’s preset at 135°F, cuts power at higher temperatures.
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Do you WISH you
were EMPLOYED
in ELECTRONICS?

We can train you and place you in an electronics
technician job in the short time of only 12 weeks!

F.C.C. License—the Key to Better Jobs

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

Grantham Training is Best

Grantham School! of Electronics spe-
cializes in preparing students to pass
FCC examinations. We train you quick-
ly and well. All courses begin with
basic fundamentals—NO previous train-
ing required. Beginners get 2nd class
license in 8 weeks, 1st class in 4 addi-
tional! weeks.

y A few of our recent gradu-
Here S afes, the class of license
they got, and/ how long it
PrOOf ] took them:
Class of
License Weeks
L. Swanson, 920 St. Charles, New Orleans 1st N
. Seigler, 216 Dowling, Walterboro, 8. C. ...1st 10
Tim Marek, P.O. Box 9167, Suitland. Md ... .1st 13
\ D \lalns 6332 8. Paramount, Rivera, Cal..lst ny
H. Jones, Station KGHF, Pueblo, Colo. . Ist 13
lnc(‘ Duavis, \\ayneshom Miss .. lat 1i
W. Reynolds, 2385 Wash. Bl. Venlce “Calif. . 1st 12

Learn by Mail or in Residence

You can train either by correspond-
ence or in residence at either division of
Grantham School of Electronics—Holly-
wood, Calif, or Washington, D.C. Our
free booklet, “Opportunities in Electron-
ics,” gives details of both types of
courses. Send for your free copy today.

OUR GUARANTEE

1f you should fail the FCC
exam after finishing our
course, we guarantee to
give you additional train-
ing at NO ADDITIONAL
COST. Read details in our
free booklet.

FCC-TYPE EXAMS

FCC-type tests are wused
throughout the Grantham
course. Constant  practice
with these FCC-type tests
helps you prepare for the
actual FCC examination.

Two Complete Schools: In order to bet-
ter serve our many students throughout
the entire United States, we maintain two
complete schools, both offering the same
courses—correspondence or residence.

Mail coupon below for FREE booklet.

CLIP COUPON, AND MAIL TO
THE SCHOOL NEAREST YOU.

| 1505 N. Western Ave. 82|—19th Street N W
I Hellywood 27, Calif. OR Washington 6,
Please send me your free booklet, fellmg how I
I I can get my commercial FCC license quickly.
| understand there is no obligation and no
| salesman will call.
|

NAME ... i . 5 I
ADDRESS SR e 5 I
CITY i STATE. I
I am Interested in: [ Correspondence Course |
SRR T L
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Into Console

TV receiver should rest on an old blanket or clean rags to protect its finish
from being marred while base plates for detachable legs are screwed to corners.

The legs—black iron, in this case—are secured by cross clamps which need but
a single wing bolt in the center. They can be attached or removed simply.

OST “table” model television re-
ceivers using tubes of the 16-inch
and larger sizes are really too heavy and
cumbersome to be put-on ordinary tables.
Fortunately, it is a very simple job to
convert them into sell-supporting “con-
soles” by the addition of four legs.
These legs are available in a variety
of materials and sizes. Probably the most
popular type is the black iron. Four of

these legs can be attached to the bottom
of a TV cabinet in about ten minutes.

The base plates are fastened with
round-head wood screws, and the open
ends of the legs are then clamped tight
in them by means of wing nuts. The legs
can be removed in a jiffy, a great con-
venience if the set is to be moved by car
to a summer bungalow or other loca-
tion. ®*—R. H.



Superios’s New Streamlined Model TD-55

FOR The Experimentcr or Part-time Service-

man, who has delayed purchasing a higher
priced Tube Tester.

The Professlonal Serviceman, who needs

an extra Tube Tester for outside calls.
The Busy TV Service Organization, which
e necds exira Tube Testers for its field men.
Y Speedy, yvet efficient operation is aceomplished by:
1. Simplification of all switching and controls. 2.
el Elimination of old style sockets used for testing
obsolete tubes (26, 27. 57, 59, ete.) and providiug
s\9cke](s and circuits for efficiently testing the new
{3‘ Noava,

and Sub-Minar types.

CHECKS FOR SHORTS AND LEAKAGES BE-
TWEEN ALL ELEMENTS —Model TD-55 provides
a super sensitive method of checking for shorts
and leakages up to 5 Megohms between any and
all of the terminals. Continuity between various
sections is individually indicated. “FREE-POINT"
ING SYSTEM-—Model TD-55 incorporates a newly designed

ELEMENT
element selector switch system which reduces the possibility of ohsclescence te an
absolute minimum. Any pin may be used as a filament pin and the voltage applied
between that pin and any other pin, or even the “top-cap.”” ELEMENT\L SWITCHES
ARE NUMBERED IN STRICT ACCORDANCE WITH R.M.A. SPECIFICATION -

Thie 4 position fast-action snap switches are all numbered in exact arcordance with

SWITC1

Model TD-55 coines complete with operating xmtulct‘am and
charts. Housed in ruaged steel cabinet. Use it on the bench—

the standard R.M.A. numbering syvstem. Thus, if the element terminating in pin
use it for field calls. A streamlined carrying case. included at no
extra charge. accommodates the tester and book of instructions.

Superior’'s New Model 670-A

UPER-METER

A combination
VOLT-OHM MILLIAMMETER PLUS Capacity, Re-
actance, Inductance and Decibel Measurements.

ADDED FEATURE:
Built-in ISOLATION TRANSFORMER reduces pos-
sibility of burning out meter through misuse.

SPECIFICATIONS

D.C. Volts: 0 to.7.5/15/75/150/750/1,500/7.500 Volts

A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000
Volts

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15

Anperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10
. Megohms
CAPACIT 001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad scale for checking quality
of electrolytic condensers.)

REACTANCE: 50 to 2.500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: 15 to 7 Henries 7 Henries to 7,000 Henries
DECIBELS: —6 to +18,- 14 to +38,+34 to +58 4[]
The Model 670-A comes housed. in a rtugged crackle-finished

steel cablnct complete with test leads and operating Instructions.

No. 7 of a tube is under test. button No. 7 is used for that test.
‘26"
Superior's New Model TW-11 STANDARD PROFESSIONAL

o Tests all tubes, including 4, 5, 6, 7, Octal. Lock-
in, Hearing Aid, Thyraton, Miniatures. Sub-mini-
atures. Novals, Sub-minars, Proximity fuse tvpes,
etc. o Uses the new self-cleaning Lever Action
Switches for individual element testing. Because
all elements are numbered according to pin-
number in the RMA base numhering system,
the user can instantly identify which element
is under test. Tubes having tapped filaments
and tubes with filaments terminating in more
than one pin are truly tested with the Model
TW-11 as ahy of the pins may be placed In
the neutral position when necessary. o The
Model TW-11 does not use any combination
type sockets. Instead individual sockets are
used for each type of tube. Thus it is im-
possible to damage a tube by inserting it in
the wrong socket, ¢ Free-moving built-in
roll chart provides complete data for all
tubes. All tube listings printed in large easy-
to-read type.

NOISE TEST: Phono-jack on front panel
for plugging In either phones or cxternal
amplifier will detect microphonic tubes or
noise due to faulty elements and loose internal connections

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES-—Previously. on standard emis-
sion type tube testers, it has been standard practice to use one scale for all tubes.
As a result, the calibration for low-current tvpes has been restricted to a small
portion of the standard scale. The extra scale used here greatly simplifies testing

of low-current types. s 5.

The Model TW-11 operates on 105-130 Volt 60 Cycles AC.
Comes housed n a beautiful hand-rubbed oak cabinet complete
with portable cover.

Superior‘s

New ‘Model PROVIDES ALL THE SERVICES LISTED BELOW!!

irs A CONDENSER BRIDGE

with a runge of .00001 Microfarad to
1600 DMicrafarads (Measures power
factor and leakage too.)

s A RESISTANCE BRIDGE

with a range of 100 ohms {0 5 meg-
ohms

s a SIGNAL TRACER

which wili enable you to tiace the
signal from antenna to speaker of alf
receivers and te finally pinpoint the
exact cause of trouble whether it be
a parl or cirenit defect,

s A TV ANTENNA TESTER

16 For the first time ever: ONE TESTER

p CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to .005 =

Microfarad; .001 Microfarad to .5 The TV Antenna Tesier section is
Mierofarad: .1 Microfarad to 50 Mi- used hra( to determine if a *‘hreak’’
crofarads; 20 Microfarads to 1000 exists in the TV antenna and if a
Microfarads. Will locate shorts, and does exist the specific point

leakages up to 20 megohms. Will feet from set) where it is.

measure the power factor of all con-
denscr
p RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50.000 ohms:

v TV ANTENNA TESTER SECTION
Loss of sync., snow and instability

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.

are only a few of the faults which
may be due to a break in the an-
tenna. so why net check the TV an-
tenna first? The Model 76 will enable

you can make stage gain measure- vou to locatc a break in any TV

ments, locate siunal toss in R.F. and antenna and if a break does exist
Audio stages. localize faulty stages, the Model 76 will measure the lo-
locate distortion and hum. etc. Pro- cation of the break in

visijon has been made for use of feet from the set ter-

phones and meter if desired. minals.

Model 76 comes complete with all accessories in¢iuding R.F. and
API‘) Probes: Tcst Leads and operating instructions. Nothing else
to buy

526!&
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Superior’s
As an electrical trouble shooter the Model 70:

sistances, Leakage, etc, o
while the appliance under test i» in operation.

resistances commonly used in electrical appliances.

E
=
=

ohms to 5 megohms (5,000,000 ohms).

erators, Lamps. Fluorescents, Sw itehes,

burned out tubes, etc.

on this page is required to test tubes for qual

Measures A.C. and D.C. Voltages. A.C. and D.C. Current, Re-
Will measure current consumption
* Incorporates a
sensitive direct-reading resistance range which will measure all
motors, ete.
o Leakage detecting circuit will indicate continuity from zero
e Will test Toasters, Itons,
Broilers, Heating Pads, Cloeks, Fans, Vacuum Cleaners, Refrig-
Thermostats. etc.
e Will test all TV tubes for open filaments, Inter-element shorts,
(Will not test TV tubes for
emission type tester such as the models TD-55. T\V 11 described

quality.

PED ON
ONE Y WITH ORDER —

FOR TESTING AND REPAIRING ALL ELECTRICAL
APPLIANCES, AUTOMOTIVE EQUIPMENT—TV TUBES

New Model

70 UTILITY TESTERU

As an Automotive Tester the Model 70 will test:

* Both 6 VoIt and 12 VoIt Storage Batteries o Generators ¢ Starters
¢ Distributors e Ignition Coils e Regulators e Relays e Circuit
Breakers e Cigarette Lighters e Stop Lights e Condensers e Direc-
tional Signal Systems e All Lamps and Bulbs ¢ Fuses ¢ Heating
Systems o Horns e Also will locate poor grounds. breaks in wiring,

poor connections. ete.

Handsome round-comered molded bakelite case.
3147x575"%214". Complete with all test leads. Also
included is a 64 page book giving detailed instruc-
tions, for testing all electrical appliances. amo-
motive equipment. TV tubes. etc.

An

APPROVAL

MOSS ELECTRONIC DISTRIBUTING CO.,

Try any of the above
instruments for 10
days before you buy.
I¥ completely satisfied
then send down pay-
ment and pay balance
as indicated 'on coupon.
No Interest or Finance
Charges Added! If not
completely satistied
return unit to us, no
explanation necessary.

INC.

due, the full

and payable,

{0 Model TW-11.._ .. . Total Price $47.50
$11.50 within 10 days. Balance $6.00
monthly for 6 months,

[0 Model 830-A. ...
$7.40 within 10.days.
monthly for 6 months.

e S T T b

unpaid balance shall

Dep'. D-328, 3849 Tenth Ave.,, New York 34, N.Y.

Please send me the units checked. I agree to pay down payment
within 10 days and to pay the monthly balance as shown. 1t is
understood there will be no finance or interest charges added. It
is further understood that should I fail to make payment when
become immediately due

{J Model 76.
$6.95 within 10 days,
monthly for 4 months.

.. Total Price $28.40
Balance $3.50

Name ... ... POO 00000AADGE =S
Address. . .. ...... . oo .. s O, . s g
(0157606060 coorRo600 T oaca0as e oo a0 ..Zone... State. ........
All prices .net, F.O.B.,, N. Y. C.
........ Total Price $26.95 [0 Model TD-55.......Total Price $26.95

Balance $5.00 $6.95 within 10 days. Balance $5.00

monthly for 4 months.

.Total Price $15.85
Balance $4.00

[ Model 70........ .
$3.85 within 10 days.
monthly for 3 months.

NO C 0.D.



Learn Radio-Telev

Servicing or Communications
by Practicing at Home

N.R.1. SENDS kits with which you prac-

in Spare Time

tice building cireuits common to Radio
and TV sets. You LEARN-BY-DOING
to locate Radio-TV troubles. As part of
N.R.L Servicing Course, you build Vacuum
Tube Voltmeter and AC-DC receiver. Use
VTVM to conduct experiments,
earn extra money fixing

sets in spare time.

RADIO-TV BROADCASTING isee above) offers
important positions as Operators and Technicians.
RADIO-TV SERV]CIN(geTechnicians (see below)
needed in every community. Their services are
respected, their skill appreciated.

’ !j N
N.R.I. TRAINED THESE MEN

Lv. «!

AT

‘1 had a suceessful
Radio repair shop. Now
I'm Engineer for & ™
WHPE.” V.W WORK- -
MAN, High Peint, N.C. _g.

‘I was repairing Radios

by 10th lesson. Now §

have good TV job.” -
M. R. LINDEMUTH,

Fort Wayne, Ind. &

VETERANS Approved Under G.1. Bills

4 ““‘Doing spare time re-
pairs on Radio and TV.
Soon servicing full
time.” CLYDE HIG-
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Bigger than ever and still grow-
ing fast. That’s why Radio-TV
has special appeal to ambitious
Y men not satisfied with their

job and earnings. More than

. 4,000 Radio and TV stations.

A More than 150 million home

e and auto Radios, 40 million
LESMITH TV gets. Color TV promises
founder  5dded opportunities. For the

trained man, there are good jobs, bright fu-
tures in Radio-TV Servicing or Broadcasting.

Training PLUS opportunity is the ideal
cambination for success. So plan now to get
irto Radio-TV. The technical man is looked
up to. He does important work, gets good
pay for it. Radio-Television offers that kind
of work. NRI can supply training quickly,
without expense of going away to school.
Keep your job while training. You learn
at home in your spare time. NRI is the
OLDEST and LARGEST home study Radio-
TV school. Its methods have proved success-
ful for more than 40 years.

FOR SUCCESS T+ FOR BOTH FREE

National Radio Institute
Dept. 7BBY, Washington 9, D.C.

Fast Growing ‘Fid Offers
.. Good Pay, Success, Bright Future

You

Added Income Soon - $10, $15
a Week in Spare Time
Soon after enrolling, many NRI students
start to earn $10, $15 a week in spare time
fixing sets. Some pay for their training and
enjoy extra luxuries this way. Some make
enough to start their own Radio-TV shops.
NRI training is practical—gets quick results.
Easy to understand, well illustrated lessons
teach you basic principles. And you LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life” things you study.

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
you like. Diploma when vou, graduate. Mail
coupon now. Paste it on a postcard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities, shows
equipment you get. Cost of NRI courses low.
Easy terms. NATIONAL RADIO INSTITUTE,
Dept. 7BBY?, Washington 9, D. C.

|
— s

The ABC: ©
SERVICING

| o |

GINS, Waltham, Mass. | Mail me Sample Lesson and 64-Page Catalog Xy |

1 FREE. (No salesman will call. Please write plainly.) il

“There are a number of I |
NRI graduates here. 1 | Name____ _____ ___ _ _ ________ _Age_ __ Vg

can thank NRI for this | =1

job.” JACK WAG- X Address. _ . _ _ _ _ _ _ _ _ . |

NER, Lexington, N. C. ! |

| City e __ Zone__ _State. __ . __ “

!_ Approved Member No'lﬂul Hcine_svﬂy_(:ou_ndl_ - R . .1



