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from the
audio research center
of the world

HI-FI COMPONENTS
developed and guild-crafted by

Philips of the Netherlands

protfessional
/ rigid frame

construction

L S-widy binding
. Vpﬂm
o,

“CONTINENTAL"”
TAPE RECORDERS

Music lover, recordist, high fidelity enthu-
siast ... there's a professional quality g 4 ; Ticonal-7
""Continental’ tape recorder ideally suited to 7 i
your specific recording requirements.
SIMPLE PIANO KEY CONTROLS
THREE SPEEDS: 7%, 3% AND 1% I.P.S.

FULL FREQUENCY RECORDING ... BROAD-
CAST FIDELITY PLAYBACK

Noveteo ™

FULLY AUTOMATIC
4-SPEED STEREO
RECORD CHANGER

MODEL AG 1024—AG1124

A rugged, versatile, low cost
record changer offering years

alloy
magaet

Standard €.1.a,
mounting hoies

A NEW LINE OF 0/6’/00
512" LOUDSPEAKERS

of dependable and trouble- SPECIAL NARROW-GAP HEADS (0.0002 IN.) FEATURING NEW
free stereophonic or mono- FOR EXTENDED FREQUENCY RESPONSE
phonic reproduction ¢ TU@@N&&W

both manual and auto-
matic operation ¢ 4

AND WIDE RANGE NORELCO LOUDSPEAKER MAGNETS (30%

speeds @ altomatic EASILY PORTABLE ... RUGGED ...STYLED BY THE more powerful
77,.10” and 12" STEREO- CONTINENT’S TOP DESIGNERS thanrsinico)
;:ﬁ:’n"‘; .'"‘ PLAYBACK CAN ALSO BE PLAYED THROUGH EXTERNAL HI-FI SYSTEM

VERSION

L 4
4
4
4
@ SELF-CONTAINED WITH DYNAMIC MICROPHONE
L4
L 4

. MODEL EL3516/GS3

Provides every
feature of the world-
famed original

ORIGINAL
MONAURAL VERSION

R MODEL EL3516
Model EL3516— Stlll‘thti .
plus stereophonic greatest buy
playback and in a monautal
mixing facilities tape recorder
for monaural recording. ‘f:;v'oﬁ:ltee of
Add the matching Stereo the nation’s
Companion Piece, Model schools, and

SCP-1 (to your Noreico voice and i
EL3516/G53) and you re;r;mnét:jsmaéeatc::rs

have the all impor- CONTINENTAL ¢‘400" world's most ad-

tant ‘'‘second

voice for com- 4-TRACK STEREO T
0/6’/00 P et RECORD/PLAYBACK Pl e

stereo- mopEL EL3536

‘ ’ K
EXHIBITION phpolr;;li & four-track stereophonic recording and

playback 4 four-track monophonic recording
SPEAKER Dack: and playback 4 self-contained including dual
ENCLOSURES hi-fi preamps, recording and playback am-

plifiers and Norelco wide-range loudspeaker
& compatable with conventional pre-
recorded tapes @ can also be used as a
conventional self-contained phono/P.A.
amplifier and speaker system.

Acoustically designed to achieve
moderate size without loss of
bass response or wideness of
dispersion. Characterized by
compact size...outstanding
performance . . . and beautifully
styled and handcrafted work-
manship. Perfectly matched for
the bass response of the new
NORELCO T-7 speakers . . . ideal
for most other quality 8" to
12”7 speakers. Available in 3
sizes in beautiful, hand-rubbed
Mahogany, Walnut, Blond or

The world’s greatest buys on the basis of listening quality, the T-7 series
incorporates voice coil magnets of Ticonal-7 steel, the most powerful of modern
magnet alloys, for maximum efficiency and damping . . . dual cones for wide
Cherry finishes. “Van Gogh” frequency response . .. constant impedance resulting in an extremely straight
and “Vermeer" models can be 4 response curve ... longer effective air-gaps and extra high flux density to
used either vertically or provide exceptional transient response and to eliminate ringing and overshoot.
horizontally. The "“HAGUE”: Completely integrated quality speaker system. Incorporating

two high-efficiency T-7 NORELCO loudspeakers in acoustically matched

enclosure Designed for optimum dispersion ... maximum efficiency ... NORTH AMERICAN PHILIPS CO., INC.

extremely wide-range, flat response ... and that unexaggerated “European,” High Fidelity Products Division

clean sound. FOR FURTHER DESCRIPTIVE LITERATURE WRITE T0: 230 Duffy Avenue, Hicksville, L. i., N. Y.
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NEw DIFILIVI BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT

AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ‘em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment with-
out derating.

And the heart of these new DIFILM capacitors
can't be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Silm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills every void and
pinhole in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS . .. at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products

Company, 51 Marshall St., North Adams, Mass.

*DuPont trademark

The major capacitor improvements come from

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER t:nl'm:tmﬁm'mu

DUAL DIELECTRIC ULTRA-RELIABLE DUAL-MARKED

WINDING
ﬁ'
ROCK-HARD LEAKPROOF  TOUGH MOLDED
CONSTRUCTION HOUSING

® Capacitance tolerance is held to = 109, from .001 uF up.

DIFILtM BLACK BEAUTY CAPACITORS are now
packed in reusable, rigid plastic Kieer-Pak® boxes
at no extra charge.

SPRAGUE

world's largest capacitor manufacturer

S

£LECTRONICS WOILD in Iul‘lll-th‘l mamthly l) 7Iﬂ' Davis l‘ulllnhlllsz Cu nu;.mv \\Illlulll H, ZIY. Chairman af th
ad:,

elass potagze at Chicage, Hlnols,  Authorized by 10s) Ofhice Dejumrtment. O o

Lmnml.- $4.00: Pan Ameriean lnu e Illlllllui "54 oall othe

M. Wabhnsh Ave., Chicage 5. LI Second I-

Wiard (104010501, 0y 00
. it U. S. and possessions. and

" uu nlcl'um . su HSCHIPTIDN RAYES one yeur
foreitn cruntries 83,4
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EMPLOY MENT
SERVICE

Follow

Prepare in Spare Time at Home Now

for that REAL Paycheck!

ADVANCED
EDUCATION
NEEDED

NO PREVIOUS
TECHNICAL EXPERIENCE

DeVry Tech’s ‘“‘Road Map” al(]ng REQUIRED!

Opportunity Highway

TO A BETTER JOB IN

TELEVISION ¢ RADIO

ELECTRONICS! Y=

CHICAGO

TORONTO

[
“, \J- '\ There's good maney, opportunity for security, a bright future in Electronics. It's a
] e field full of jobs, jobs to suit many tastes and to fit many kinds of ability; jobs GUIDED
\ L from working an space rockets to running a neighborhood service shop. But you MISSILE .
Employmenf Service don't find jobs like that without some kind of a map, drawn by men who know CONTROL
) where the jobs are, what the jobs demand, and how the average man can train
Avoid blind alleys! Devry Tech to get and hold them. To draw you a map like that takes an organization like
Training helps you prepare, DeVry Tech. To provide training like that, again it's DeVry Tech!
then its Employment Service
is ready to take aver, Usually Devry trained men earn good money in many kinds of jobs in almost all branches

we have more jobs for

graduates than we Hame Training Program.

coupon today.

Let DeVry Plan Your
Trip To The Future

DeVry will advise you
just what preparation
you need for the job
you seek. You don't
have to go elsewhere
—DeVry supplies the
DeVry's Home Training Program is training you need.

so effective because it is backed
by many years of experience in its
Resident Training Centers. There
is a dlﬂerence‘

2 RESIDENT SCHOOLS

Modern well-equipped, DeVry
Training Centers in Chicago
and Toronto offer therough
day or evening training.

“One of North America’s
Foremost Electronic
Training Centers”

DEVRY 'I'ECIIHICAI. IHS'I'I'I'II'I'E

4141 Belmont Avenve ¢ Chicago 41, lllinois
Formerly DeForest's Training, inc.

October, 1959

of Electronics. No advanced education, no special experience is required for our
if you can follow clearly-written directions, understand
can fili! Training Movies, work basic experiments with commercial-type equlpment and
have the will to train for a job with good pay and fine future—then send the

Accredited Member of National Home Study Council

GET THESE TWO
FREE BOOKLETS

Where the good jobs are,
what training you'll need,
how you can get that

training: here it all is.
Send coupon, get de- —_/
tails. It's as simple

as that!

Electromics in
SPACE TRAVEL

MAIL COUPON TODAY

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 47, Ill., Dept. EW-10-P

Pleose give me your FREE booklets, ‘Pocket Guide to Real Earnings’’ and
““Electronics in Spoce Travel,’ and tell me how to prepare to enter one or
more branches of Electropics.

NAME — — AGE
PLEASE FRINT
STREET APT,
[of) | GR— ZONE STATE
O Check here if subject to military troining.
DeVry Tech’s Canadian Training Center is located at
2059 626 Roselawn Avenve, Toronto 12, Ontario.
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Inherent physical superiority of Sylvania's
exclusive Sarong cathode, right, over a con-

ventional cathode. left,

is evident in this
photomicrograph comparison,

The texture,

Only Sylvania

has SARONG—

the revolutionary new

receiving tube cathode that means

etter service profits

Fewer call-backs due to intermittents
and shorts . . . reduced noise and less
arcing...these are some of the benefits
available to you now with this “can’t
be copied’’ Sylvania development.

The Sarong cathode is a completely
new development that transforns con-
ventional sprayed cathode coating into
a thin uniform film, precision-wrapped
and securely bonded, around each
cathode sleeve.

Now in use in nearly 1 million re-
ceiving tubes, Sylvania Sarong is a
field-proven development setting new
standards of efliciency and quality in
electron tube performance.

First tubes to incorporate Suarong
are tv tuner types 6BZ7, 6BQTA,
6BC8 and 6BS8. Eventually Sarong

cathodes will be utilized in a full line
of Sylvania receiving tubes.

Here's why it will pay
your dealers to replace with
Sylvania Sarong cathode tubes:

e Reduced noise . . . uniformity in
spacing has resulted in improved noise
level up to 0.6 db for TV frequencies.

* Less heater-cathode leakage
Sarong is flake-resistant and smooth
textured. No stray coating particles to
stick inside cathode.

* Greater tube ruggedness against
shock and vibration because of Sarong’s
superior coating adhesion.

¢ Reduced cathode-grid shorts, inter-
mittent short circuits, and less arcing
due to controlled uniformity of Sarong

¥ SYLVANIA

Subsidiary of

GENERAL

GENERAL'TELEPHONE & ELECTRONICS \fa®

SYSTEM

www americanradiohistorv com

thickness. sharp coating edges and overal]
uniformity of Surong represent major im-
provements in the heurt of the electron tube
never before achieved in muss produection.

thickness. Sarong cathode coating is
held to thickness tolerances five tines
closer than conventional sprayed cath-
ode coating.

Sylvania Sarong will help you make
better profits through reductions in
call-backs. See your Sylvania repre-
sentative today for the full story on
Sarong—available only from Sylvania.

SyLvaNiA ELECTRIC PropuCTS INC.
1740 Broadway, New York 19. N. Y.
In Canadu: P. O. Box 1190, Station “0,”
Montreal 9.

Sarong cathodes are
now in use in four
Sylvanio tv tuner
types. Eventually all
Sylvania receiving
tubes will cantain
Sarong cathodes.

ELECTRONICS WORLD
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Every Essential Term in Physics
and Electronics - 12,000 of Them

-now in one giant dictionary!

Send today for a free-examination copy

of this 1000-page reference work. Used in - : 4
wialionat

homes, offices, schools and laboratories.

HE INTERNATIONAL DICTIONARY OF PHYSICS AND ELECTRONICS is the
Ton]y book available today that gives you — right at your fingertips
_definitions. equations, principles and thorough explanitions of
every important term in physics and electronics. o

More than 12,000 laws, relationships. equations, basic princi-
ples, instruments, apparatus and techniques are described in half
a million words. Yowll find evervthing from alphatopic, band
and cybotaxis to Wronksian, ylem and Zwitterion.

16 Reference Books in One

You've never seen so much useful information in one ‘rol-
ume. It takes the place of a whole library of reference books

on: 7 ‘
Electronics Units and Dimensions
Meteorology  General Principles
Mechanics Heat and Thermodynamics
Gases Atomic and Nuclear Physics
Liquids Mathematical Physics
Solids Quantum Mechanics
Acoustics Electricity
Optics Relativity

No more hunting around from book to book for the
information you need. No more wading through long
texts to get a simple definition. Everything you need
ean be found simply and quickly in this one handy
volume.

Answers Your Questions in Seconds

A unique system of cross-referencing helps
you locate information instantly. Each article is
arranged progressively, beginning with a con-
cise definition and adding additional details in
later paragraphs. Boldface "“word signals” re-
fer you to other articles relating to the one
you are reading. You get the answers you
want in a hurry!

Save Time — Avoid Costly Errors

You'll turn to this giant, 1000-page ref-
erence work dozens of times a day — to
recheck your work, to clarify technieal
articles or engineering data, to increase
your own understanding of the com-
plex world of physics and electronics.
Where you might otherwise trust your
memory, you'll now turn to the Interna-
tional Dictionary of Physics and Electronics
to get an answer you can be sure of. This
helpful volume can pay for itself many times
over in just one avoided error!

Examine it For 10 Days FREE

To fully appreciate the usefulness of this big
214" thick book, we invite you to use it for ten days.
If you do not find it to be one of the most valuable books 7ou have
ever owned, you may simply return it and owe nothing. O:herwise,
remit payment on the easy terms indicated in coupon. You take no
risk. Send coupon today to D. van Nostrand Company, lac., Dept.
3710A, 120 Alexander St., Princeton, N. J. (Establishel 1848).

—

HEHTRO

THE GASEOUS STATE o tHg LD sTare

HECTRONCS © METEOROLOGY o ATOMIC AND '
MATH P
EMATICAL PHYSICS o QUANTUM MECHAMICS » *HanvIrY

EE;' MAIL -FREE-EXAMINATION ‘COUPON TODAY X

D. Van Nostrand Company, Inc., Dept. 3710A
120 Alexander Street, Princeton, N. J.

Please send me — for 10 days’ FREE examination — the
“International Dictionary of Physics and Electronics’ thumb-
indexed edition. If not completely satisfied. I may return it
and owe nothing. Otherwise 1 will remit $7.50 plus small
shipping cost, and $5 a menth for 3 months.

Acclaimed by Major Journals in Every Field of Science

Name........ Sesariarrverranean P S AR I
*Unique. Useful. Presents & well-deserved place for it- *Unique in its fleld and ex-
wide variety of terms'” setf.”” — SCIENCE cebtionally clea- In its t¥ypog- Address
SCIENTIFIC AMERICAN  .orpoo poc been o real need :gslzyuseltulsl;:ﬁ?ens;q"e a
“Remarkably complete. for such a work.” 1UCLEONICS cit
= S g e e e Zone....State........

Highly useful. Provides defi-
nite and conclse answers to
a myriad of questions.””

— PHYSICS TODAY

“Will undoubtedly make &

October, 1959

ELECTRONICS

‘*‘Recommended for all that
do any reference work in
physies.”’

— LIBRARY JOURNAL

**The best book of definiticns
avallable on th: market to-
day. Highly rec>mmended

— TELE-TECH

Save! Enclose full payment ($22.50) and shipplng cost
be brepaid. Money back if not delighted. pping co

In Canada. Order from D. Van Nostrand Co., Ltd., 25 Hol-

will

L linger Road, Toronto 16, Canada (Price slightly higher)]

www americanradiohistorv. com
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without fury
in 3 easy steps

Here's a compact, do-it-yourself Speaker system that de-
livers realistic, transparent reproduction without the fury
of bass or treble exaggerations. Perfectly matched Electro-
static mid/high range speakers and a dynami¢ woofer give
measurably flat response over the entire audio spectrum.
What’s moré, you need not be an expert cabinet maker.
You create high fidelity at a sensible, do-it-yourself cost.

ELECTROSTATIC MID/HICH RANGE SPEAKER

Model 65, illustrated, uses two JansZen electrostatic
elements with a built-in power supply and high-pass filter,
Each element contains 176 perfectly balanced, sheathed
conductors to give absolutely clean response from 700 to
beyond 30,000 cycles. Furnished complete in cabinet at
$8g-$91.50, depeénding on finish, Slightly higher in West.

Better yet . . . Model 130—considered as THE mid/high
range speaker—contains four elements for a broad, 120°
sound source, $161-$188, depending on finish. Slightly
higher in west.

° 4

DYNAMIC WOOFER DRIVER

Specifically designed to complement the delicate clarity
of JansZen Electrostatic Mid/High Range Speakers, the
Model 350 Dynamic Woofer offers clean, honest bass,
devoid of coloration, false resonances, hangover or boom.
It is the only separately available woofer to give such
¢lean response in so small an enclosure—only 2.2 cu. ft.
Response is uncannily flat from 40 to 2000 cycles with
excellent output to 30 cycles. Only $44.50. Sfightly
higher in west.

DO-IT-YOURSELF WOOFER ENCLOSURE

Working with the plans we furnish with each woofer,

you'tl be able to build your own enclosure with basic

tools. The enclosure is a sturdy, yet simple, totally
enclosed cabinet, There are no tricky baffie arrangements
or adjustments. Size without legs: 19” high x 25” wide x

13~ deep. Cost of all materials should run about $12 to $18.

Discover lansZen clarity for yourself. Write for
literature on JansZen's complete speaker systems and
the name of your nearest dealer.

e[ncluding desipns by Arthur A, Janszen and made only by

NESHAMINY ELECTRONIC CORP, Neshaminy, Pa.

Ezport Dir.: 25 Warren 8t., New York 7, N. Y,
Cable: Simontrice, N, Y,

By W. A. STOCKLIN

Editor

STANDARDS & THE HI-FI INDUSTRY

HAS the high-fidelity components in-
dustry had its heyday? The industry
itself has traditionally heen composed
of relatively small companies. In gen-
eral, it has not had really lush times,
but considering its small beginnings
some ten years ago, it has experienced
fairly good times over the years. Many
individual manufacturers have made
names for themselves and have ex-
panded as the industry progressed.
These were companies who did most of
the major development work in the
field of high-quality sound reproduc-
tion. They have certainly fought hard
to produce nothing but the best and,
as a result of their efforts, the end-of-
year figures will probably show that
1959 is their peak year as far as gross
sales are concerned. It is quite likely
that this peak will not be surpassed.

With the advent of the stereo disc
and the potential mass demand for
equipment on which to play these rec-
ords, one will now find that the large
set manufacturers will go after a share
of this market with so-called “pack-
aged” high-fidelity equipment. Need-
less to say, they will be successful.

This situation was anticipated by the
component manufacturers and, as a
result, they formed their own organiza-
tion, the Institute of High Fidelity
Manufacturers. It was, and still is, the
goal of this organization not only to
promote the sale of component hi-fi
equipment but to develop standards of
audio measurements and do whatever
else would help to strengthen this rela-
tively small segment of the industry.
The Institute itself has had only minor
success along these lines to date. Its
greatest achievements have been in the
field of planning and operating the
various high-fidelity shows throughout
the country. Also, the Institute has
issued standards for tuner measure-
ments. But from this point on, many of
its hopes and plans have failed. We
should not criticize because of such
failures since it is an almost Herculean
task to obtain agreement among so
many members. The Institute and its
member-manufacturers still have high
hopes of future success, but failure is
inevitable unless all petty disagree-
ments among companies and personal-
ities are dropped. Only through unity
can benefits accrue.

We are certainly proud to be a mem-
ber of this organization, and it wasn't
too long ago that the editors of all
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high-fidelity publications gathered to-
gether with members of the Institute
to help establish future plans. Most of
the discussion involved the need for
setting up standards on plugs, adapt-
ers, color-coded wiring, and phasing of
loudspeakers. The willingness to help
was certainly there but the points un-
der consideration were of a rather
minor nature.

One of the biggest problems facing
the component industry is a method, a
standard, or what-have-you by which
it can prove to the average user of
high-fidelity equipment that component
quality is far superior to what is being
marketed by most of the packaged-
goods manufacturers. The only answer
is for someone to set minimum require-
ments for quality reproduction since
only by comparison, using facts and
figures, can any individual analyze
performance. This has been acknowl-
edged by the industry but many sleep-
less nights have passed without a
solution. It seems obvious that the
Institute members will not readily
reach a unanimous agreement on this
point.

It is interesting to note that the
Heath Company, being aware of the
urgent need for such standards, could
not wait any longer. On its own, it has
inaugurated a set of “minimum stand-
ards” so that one can compare quality
differences among professional, high-
fidelity, and utility performances. De-
tails of these standards were first
published on page 72 of our August,
1959 issue.

As all of our readers know, we have
been following a set of standards on
all of our *“ELECTRoNICS WorLDp Lab
Tested” reviews. We are quite proud
of the fact that Heath’s “standards”
are not too dissimilar to our own. Most
of our work has been done in connec-
tion with power amplifiers, preampli-
fiers, and integrated systems. We have
not really gone much beyond this point
since setting standards and equipping
a lab to exhaustively test components
such as cartridges, turntables, tape
machines, and speakers is an almost
impossible feat. Heath alone, or this
publication alone, cannot accomplish
what is required.

It is our earnest hope that other
publications and even other manufac-
turers who really believe that this is
a goal worth achieving will join forces
and work as a team to attain it. 30—
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SERVICE BUSINESS PROGRESS
To the Editors:

Your magazine ELECTRONICS WORLD
continues to be a true friend of or-
ganized service month after month.
As I locked through your June, 1959
edition, I found one page after another
devoted to the promotion of the Asso-
ciation idea. I find the usual “Service
Industry News” on pages 126 through
129 inclusive. I also find on page 51
an article entitled “Service Business
Progress” by William Leonard. This
is a terrific article—one that I hope
to see followed up by similar reports.
It is articles such as this that will help
associations promote affiliation among
the hold-out individualists. I intend to
use articles like this for reference in
enticing new membership in New York
State. I also intend to give mention
to this article in our June edition of
the “ESFETAN.” It is a gem. You
didn’t stop here, however, as I see your
editorial gave recognition to TEA and
TSA affiliation in NATESA, this being
given priority over other pending edi-
torial material.

GEoRGE CARLSON, Secretary
Empire State Federation of
Electronic Technicians Ass'n, Inc.
Jamestown, New York

We certainly appreciate Mr. Cari-
son’s comments, and we intend to
maintain this type of service coverage.
—Editors.

* * x
MORE ON COLOR ORGANS
To the Editors:

The many letters I have received as
a result of my article “Photorhythmi-
con” or “Dancing Lights” (August,
1958 issue) have far surpassed in num-
ber and reactions those stirred up by
any other article this author has ever
written. Except for those letters ask-
ing for design help in converting the
apparatus to a specific application, all
letters have been most praising of the
results obtained.

I read with particular interest the
letter of Mr. Charles E. Singletary
published in the July, 1959 issue of
this column. He takes severe umbrage
with the designation ‘‘color organ'.
First, I have never used that expres-
sion to designate my apparatus. Why?
Because it is a meaningless combina-
tion of words, and it may be the prop-
erty of some inventor. Many of the
letters written to me have referred
to my equipment as a “color organ.”
Why? Probably because it has de-
veloped a generic sense.

The important thing Mr. Singletary
misses is the concept of light and color
combined with sounds. He further
misses the fact that simplicity is es-
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sential in achieving the “esthetic” ob-
jectives so that the apparatus can be
duplicated by the many people with
limited knowledge and/or restricted
budgets. I suggest that Mr. Singletary
refer to his own phrase “art of light”
and recognize further that *“art” takes
many forms, Mine took the form that
was published as a “Photorhythmicon.”
Call it any name you care to. The
important thing is that mine was
simple, conventional in circuitry, non-
critical of components or wiring, and
did not require specially fabricated
elements.

LEON A. WORTMAN

217 South Broadway

Tarrytown, New York

We feel that Author Wortman's

points are well taken.—Editors.
* * *
JAPANESE PEN PAL
To the Editors:

I have read your magazine with
great interest. 1 am anxious to start
a letter exchange with any of your
readers who might be interested. I
feel that in this way we can not only
learn something about radio, but also
get a better understanding between
your people and mine.

I am a Japanese boy and am inter-
ested in electronics, high-fidelity, clas-
sical music, and art.

TADAO ASAHINA
Onogami, Kitagunma
Gunma, Japan
* * *
ELECTRICAL SHOCK
To the Editors:

The article on electrical shock by
D. P. Peters in your May issue was
generally excellent and of great im-
portance to radio experimenters, tech-
nicians, and amateurs. Some items
therein occur to me as deserving of
comment,

First is the difference in effect be-
tween a.c. and d.c. It should be noted
that d.c. does not cause muscle con-
traction like a.c. except during actual
make or break of contact. Its princi-
pal sensory effect during contact is
one of heating, and it poses consider-
ably less threat of fibrillation or par-
alysis than a.c. Consideration must
also be given to the relatively greater
prevalence of exposure to a.c., both in
the home and elsewhere, when analyz-
ing mortality statistics.

The second item is the *“left-hand
body path” concept. Since most pecople
are right-handed, it is normal for them
to use their right hand in adjusting
or contacting a possibly hot circuit,
and the unwatched left hand is the one
most likely to come in contact with
ground to complete the circuit (which
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadcasting in the United States.

What is an F. C. C. Operator License?

The F.C.C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and television hroadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F.C.C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difficulty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses — commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur,

COMMERCIAL RADIOTELEFPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
‘NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with comniunica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and icceive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re=-
quired of radio “hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham’.}

What are the Different Classes of
RadiotelePHONE licenses?

Each ty})e {or group) of license is divided into
different classes. There are three classes of radio=
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments 1 and 1l covering radio laws, F.C.C,
regulations, and basic operating practices.

(2) Second Class Radiotelcphone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element 1II. It is mostly
technical and covers basic radiotelephone theory
{including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, rececivers,
antennas and transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elcments [, 11,
and 1II. (If tge applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C. C. Ele-
ment 1V, It is mostly technical covering ad-
vanced radiotelephane theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
maost all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F. C. C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-

ending on his background and aptitude. Grant-
gam training prepares the student to pass FCC
¢xams in a minimum of time.

In the Grantham correspondence course, the
average heginner should prepare for his second
clgss radiotelephone license after from 200 to
250 hours of study. This saume student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional wecks of
classes. This makes a total of 12 weeks (just a
little less than 3 months) required to cover the
whole course, from *‘scratch™ through first class.

In the EVENING course (3 nights a wecek)
you should get your second class license at the
end of the 15th weck of classes and your first
class license at the end of 5 additional weeks of
classes. This makes a total of less than 5 months
required to cover the whole course, from “'scratch”
through first class, in the evening course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-tyge questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The GCrantham Communications Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING clec-
tronics. This course can prepare you gquickly to
pass F.C.C, examinations bcecause it presents
the necessary princiPles of electronics in
simple “ecasy to grasp” manner. Each new idea
is tied in with famjliar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why™
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course'?

No doubt you've heard rumors about “mem-
ory courses’” or “cram courses’ offering “all the
exact FCC questions”™. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam

‘questions and answers, it would be much more

ifficult to memorize this “mecaningless’”™ mate-

rial than to learn to understand the subjcct.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

Is the Grantham Course Merely a
“Coaching Service"?

Some schools and individuals offer a “coach-
ing service” in FCC license preparation. The
weakness of the “coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a “‘question and answer” basis, On
the other hand, the Crantham course “'begins at
the beginning” and progresses_in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
cach lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

HERE’S PROOF that Grantham Studeuts prepare for F.C.C. examinations in a minimum of time. Ilere
is a list of a few of our recent graduates, the class of license they got, and how leng it took them:

License Weeks

Ron Taylor, 29 §. Franklin St., Chambersburg, Pa.. . ... 0nts 1st l‘.:.
Beri Moore, P.O. Box 169, Opp, Alahama . . ... . .o iiveiiennns 1st 1-3
Donald R. Titus, 270 Park Terrace, Hartford 6, Conn. . ... 1st 12
Robin O. Okinishi, P.O, Box 375, Hanapepe, Kauai, Hawaii 1st 12
Billy R. Kirhy, Route #3, Smithfield, N. C. .. . ..... 1st g

. H. Reeves, 10621 Ruthelen, Los Angeles 47, Calif. ... lst. 12
onald H. Ford, Hyannis Rd. (Cape Cod), Bamstable, Mass. . ... Ist 12
James D. Hough, 400 S. Church St., East Troy, Wise. .. .... ... iveennnns 5 Lst 12

FOUR COMPLETE SCHOOLS

To hetter serve our many students throughout the entire country, Grantham Schools of Electronics
maintains four separate Divisions — Hollywaod, Calif.; Seattle, Wash.; Kansas City, Mo.; and Wash-

in gton,
resident classes.,

D.C.—~all offering the same courses in F.C.C. license preparation, tither home study or

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattie 4, Wash.

(Phone: MA 2.7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL=>

October, 1959

3123 Gillham Road
Kansas City 9, Mo.

(Phene: JE 1-6320)

821 - 19th Street, N.W.
Washington 6, D.C.

(Phene: ST 3:3614)

City

MAIL TO SCHOOL NEAREST YOU
To:GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western _ 408 Marign , 3123 Gillham Rd. , 821 . 19th St N.wW.
HOLLYWOOD

Name

SEATTLE KANSAS CITY WASHINGTON

CGentlemen:

get my commercial F.C.C. license quickly. 1 understand
there is no obligation and no salesman will call.

Age

Address

State

[r——m
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would account for the number of left-
hand burns). 1 doubt very much if
the slight difference in path length
between left and right hand to the
heart (no difference in path to the
brain) through a good conductor such
as the blood stream would make any
difference in mortality, 1 would cer-
tainly not advise a left-handed person
1o use his awkward right hand on pos-
sibly hot circuits on the basis of this
concept. Instead. I prefer to empha-
size cautious placement of unwatched
body members such as head, elbows,
feet, and free hand,

RiCHARD A, WaALL

Motorola, Inc.

Systems Research Lab.

Riverside, California

We have been swamped with re-
quests  for additionel copies of the
article on electrical shock. Reprints
of the article are arvailuble from the
Editoriul Depurtment of ELECTRONICS
WorLp, One Purk Avenue, New York
16, New York at «a cost of $.15 euch.

Mauny of our readers have supplied
us with additional interesting fucts on
the subject, some of which are included
in the letter abore.—Editors.

* * *
FINDING A TECHNICIAN
To the Editors:

Your editorial in April made some
interesting points about the TV serv-
iceman. You can well imagine the
problems when you want hi-fi equip-
ment repaired in a fairly small city.

I would suggest that both TV and
high-fidelity service technicians should
Fave adequate training and they
should display any diplomas, licenses,
or qualifying certificates in much the
same way as a doctor or a dentist
does.

GEORGE STAMM
Aurora, Illinois

We sympathize with your problems
ir obtuining skilled repairs on your
hi-fi and other electronic equipment
and in evaluating the qualifications of
the techniciuns who may be doing the
work. We do run material from time
lo time on hi-fi problems and repairs
and expect to run more in the future,

Concerning your difficulty in evalu-
«ting electronic technicians, many re-
sponsible members of the service pro-
fession ure equally concerned. A lurge
number of service associutions through-
out the country huve been sponsoring
rarious types of licensing and certifi-
cution legislution in their local com-
ntatities and states. These proposed
lawos would fix minimum technical
qualifications, sometimes by «actual
tests for electronic service people, and
also fix minimum equipment require-
nents for shops. We wunderstund that
such bills are now being considered by
the Illinois State Legisluture.— Editors.

* ¥ *
SERVICING TRANSMITTERS
To the Editors:

Refer to “Mac’s Service Shop" in
vour July issue. We here at Bainbridge
are taught that the only voltage and
current checks to be made when serv-

12

How to Get

An FCC License can be

7 G&v Yoo E-:_F"CC'. License

We Guarantee

to train you until you receive

Your FCC License

— or your money back

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

Cleveland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

Ereel

FIND OUT HOW:

1. The new electronic devices can be handled by you

2. To solve the problems that will stump your fellow technicians

3. Training is Job Insurance when employment is tough to find
. + » and more money for you when times are good

ELECTRONICS WORLD
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(Commercial)

an FCC License

your Guarantee of Success in Electronics
in a Minimum of Time

here’s proof of good jobs

FREE

“Your lessons are helping me a lot in my Navy
work. You cover topics that were not presented by
the Navy at the E'T. School. . . . Your course has
heiped greatly to get my 2nd class FCC ticket. 1 am
now a radio and T.V. engineer at WTVS and WDTR
in Detroit, Michigan.™

Irving L. Laing,
15887 Robson,
Detroit 27, Michigan

SUCCES g1y

[ 5 S
Ik ”‘OP“CH

Accredited by The National Home Study Council

Cleveland Institute of Electronics

Dosk RN-34, 4900 Euclid Ave., Claveland 3, Chio

Please send FREE Booklets prepared to help |
me get ahead in Electronics. | have had train- L&
ing or experience in Electronics as indicated

below:
[ Mmilitary [] Broadcasting

[] Radio-TV Servicing [[] Home Experimenting

[] Manufacturing [] Telephons Company

[] Amateur Radio [J Other.ovvvvnnennn
In what kind of work are you in what branch of Eleclronics !
pow engaged?. . ... ... are you interested?. ... ....... I
Receive All These [ |
' NAME . ot eevanenoarveatssasssososnscassvanssons: Age....... q
BOOk,efs FREE! l AdOress. . . . vvewrosmasaosooronrosastsaresseaootssisnaasiacuons I
GtV e d it e 3 BmE s R0 o oo @ 3 B Zone...... State....... |

Special Tuition Rates to Members ot Armed Forces Desk RN-34
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Technicians —
look to Burroughs
for your successful future
m electronics.

INTEGRATED \\ %
DATA PROCESSING
FOR MILITARY

WEAPONS SYSTEMS

-..at BURROUGHS Military Field Service Division adds up to chal-
lenging work on important long range ATLAS and SAGE programs,
advancement based on individual performance and a fine career in
the field of tomorrow: Digital Computation.

BURROUGHS, consistent with its recognized leadership in equip-
ment, skills and manpower, is providing the answers for complex mili-
tary weapons systems through automatic suprahuman computation.

Qualified applicants will receive: 1) Formal 16 to 22-week training
program in Data Processing Systems. 2) Starting salary commen-
surate with experience and ability. 3) Full salary while training.
4) Fine fringe benefits including educational assistance in addition
to your training program. 5) Current field assignments include West-
ern and Midwestern areas, when your training program is concluded.

If you are a graduate of an accredited Technical School and/or have
military training in radar or communications equipment, plus at
least 2 years’ experience in electronics, you are invited to address
yourinquiries to Mr. A.J. Bellace, Employment Supervisor, Department
2348, Military Field Service Division, Burroughs Drive, Radnor, Pa.
(a suburb of Philadelphia).

8 B A Burroughs Corporation

. “NEW DIMENSIONS/in computation for military systems"
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icing a transmitter are from the
meters on the front panel. This article
seems to be just the opposite to what
is taught here.

Is Mr. Frye guessing when he writes
these articles or does he have some
way of making voltage checks in an
operating transmitter that is safe?

W. M. QUINN
Room B School USNTC
Bainbridge, Maryland

Mr. Frye does not at any point rec-
ommend plunging recklessly ito the
equipment wwhile it ix operating. He
simply points out that the service tech-
wician  unfamiliar with this type of
equipment—and thus wunaqware of the
proper technique—tends to be intim-
iduted by the knowledge that high cur-
rents and voltuges are present. From
what we know of his background, it is
quite unlikely thuat the wuthor would
be guessing in this case or any other
that he writes about —Editors.

* * *

INDUSTRY "BUGABOOS*
‘To the Editors:

On page 16 of your February, 1959
issue, you use the term “bugabgcos” in
talking about Sylvanic’s new tube
plant. We assume that the word is a
colloquialism, but we would appreciate
your defining it for us so that we know
your meaning.

KAzIMIERZ ORLOWSKI
Przemyslowy Instytut
Elektroniki

Warsaw, Poland

According to owr dictionary, this
term refers to “an imuginary object of
fright.”” Strictly speaking, the term
nuy not harve been correctly wsed in
the story since the two problems dis-
cussed (intermittent shorts resulting
from dust and lint, and unstable emis-
sion  cuused by contamination und
humidity variations during tube maiu-
factwre) were not imuginary ut «ll, but
wre very real —Editors.

* * *
PHANTOM-CHANNEL CIRCUIT
To the Editors:

Thanks for your very thorough and
interesting article “Phantom Channel
for Stereo” in your June issue. So few
writers have been kind enough to ex-
tend to Mr. Klipsch recognition for his
unearthing the derived third or phan-
tom channel.

We definitely state that the middle
channel should be 3 db below the
flanking speakers, but many of Mr.
Klipsch’s articles have had typograph-
ical errors in them, and I suspect the
material used by Author Burstein may
have been incorrect in that the article
mentions that the center speaker
should be higher in level.

DoN Davis
Vice-President, Sales
Klipsch and Associates
Hope, Arkansas

We appreciate Reader Davis’ correc-
tion as well as a circuit that he sent
along showing some interesting meth-
ods of deriving the third channel.—

Editors. 30~
ELECTRONICS WORLD
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NOW!

ﬂ F P'ic!
you €an afford!

e

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training thar is proved and tested
in Resident School shops and
laboratories. by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Radio-Electronics. A
LOWER €OSTY... Other schools make several courses J
out of the material in our ONE
MASTER COURSE . . . and vou
pay more for less traming than L
vou get in our course at ONE -
LOW TUITION! : f"

MAKE MORE MONEY
i TELEVISION

- RADIO-ELECTRONICS

MORE COMPLETE...

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

WILL CALL

-
TOP PAY...UNLIMITED OPPORTUNITIES

LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry !
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, irains You 1n your
spare time at home, for these unlim-
ited opportunitics. including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
Nacional Schools course includes
thorough Practica!/ training—YOU
LEARN BY DOING! W send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments. and you build a
complete TV set from the ground up.
that is yours to keep'! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. W c'll show you
how to carn extra moncy right from
the start. Many of our students pay
for their course—and more— while
studying. So can you!

RESIDENT TAINING AT LOS ANGELES

1f you wish to take your training in our Resident
Schoo! at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electronic equipment - - professionally installed
. - finest, most complete facitities offered by

any school. €xpert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home 7ear school - - and part time
job while you learn. Check box in coupon for
full information.

October, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops. Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it Can
mean the difference between SUCCESS
and failure for you! Send for your
FREFE BOOK "'Your Future in
Television-Radio-Electronics’™ and
FREE Sample Lesson. Do it TODAY .
while you are thinking about your
future. It doesn’t cost you anything
1o investigate !

YOU GET...

19 Big Kits—YOURS TO KEEP!
Friendly.Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diptoma—Recognized by lndustry
EVERYTHING YOU NEED FOR
SUCCESS!

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

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

NATIONAL@SCHOOLS(,

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

WORLD-WIDE TRAINING SINCE 1905

] MAIL NOW TO £
' NATIONAL SCHOOLS, Dept RH.109 '
4000 5 FIGUERGA ST,  LOS ANGELES 37, CatiF. |
v Rush free TV-Radio "Opportunity” Book and sample. [
I tesson. No salesman will call, [}
(]

e
et e o o H _ AGE
bR | h
CITY ZONE STATE
NAT'ONAL SCHOOLS '!’” Check if interested ONLY in Resident School training at Los Angeles

VETERANS: Give date of Discharge

Los Angeles 37, Calif. 'y

' NAME —— —

ADDRESS -

15
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Tame the .
| T | s Y,V Vo 1

Toughest TV
Replacement

Spot with a.. ... Mallory Gem
Capacitor

This circuit should be familiar—half of a 6SN7 When replacing this capacitor, always use a
serving as the horizontal oscillator in a typical  Mallory Gem. It’s moisture-proof —won’t drift
TV receiver circuit. The marked spot in the
diagram is a tough assignment for a ecapacitor.
If it opens, you lose raster. If it changes capacity,
or if the replacement is beyond tolerances, the  any circuit. Get Gems today from your Mallory
horizontal sweep will not sync in. Distributor in the handy 5-pack.

in capacity or internal resistance. Conservative
voltage ratings guarantee reliability—in this, or

FP Capacitors—the Sta-Loc Dual Controls— Gold Label Vibrators RMC Discaps—world's
original 85°C filter tailor-made in 30 seconds —unequalled perfor- leading ceramic capacitors
monce and life

Depend on Mallory components for service

P.R.MALLORY & CO Inc

P. R. MALLORY & CO. Inc.., INDIANAPOLIS 6, INDIANA

I& ELECTRONICS WORLD
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LET RCA TRAIN YOU
IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic

Training by introducing its newest Home Study Course . . .

ELECTRONICS FOR AUTOMATION

L

. Now you have four comprehensive courses for your
electronic training . . . from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for
Automation

Television
Servicing

. Practical work with the very first lesson. Pay-as-vou-learn.
\ You need pay for only one study group at a time.

— \
=" |\ _______________________________
_— r
Send for our sane A | RCA lNSTlTUTES INC. Home Study School, Dept. EW-109
P et i | A Service of Rodio Corporotion of America
64 page Home o) W 350 West Fourth Street, New York 14, N. Y.
f '4‘:;.'1':::'##-“"‘ \‘ : Withaut obligatian, send me the FREE catalog of Home Study Courses. Na
Study Catah)g R ™" \ l solesman will call.
i
|
i | NOME: St @b db o b b iwnbcbs § SES0 - @bl BRPEDE o TETTOEAMEFig-amiy p % WS B
= it Please print
\ \‘\% ACAIEED  «x amgepaer yonree 3 S 5 f PSS AE - b b b S W s o S R -
_'\ { Lot 2 T T L L R Zone. ... .. SHALE . 1+ 0 e ool (s amt 8 8 B
RESIDENT SCHOOL offers Tech-
nical Institute and Vocational Korean Vets! Enter Dischorge Date. .................coooomao s
Eonr;es in Electronics. Day and
vening classes start 4 times each ] CANADIANS — Take advantage of these same RCA courses at no
o, Hasisisol Saias [Cardlay v g g =1d ;}_J“ additional cost. No postage, no customs, no delay. Send coupon to:

sent free on request.

RCA Victor Company, Ltd.. 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save time, paste coupon on posicard.

ANOTHER WAY RCA SERVES EDU-
CATICNTHROUGH ELECTRONICS

October, 1959

www americanradiohistorv. com
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CBS RADIO SHOWS

TOP- RATED
BY RATING SERVICES

During the first six months of 1959, an
average of 20 of the 25 top-rated popular
programs were on CBS Radio . . . over three
times as many as on the other three networks
combined. A consistent leader is the ARTHUR
GODFREY SHOW, a radio favorite for years.

Tn P. RATE D Leading set manufacturers constantly rate
and re-rate receiving tubes for quality . . .

brand by brand, tvpe by type. We are proud

BY LEADING to report that month after month CBS

tubes consistently earn top ratings from

S ET MAN U FACTU RERS Z};;s:ov:ll-anufacturers, and maintain this

HETE

e ———
S .

TO YOU, this is unquestionable proof that when you
choose CBS tubes, you choose top-rated quality . . .
quality you can depend upon to cut your call-backs
to the bone. Always ask for CBS ... the top-rated
name all your customers know and trust.

Receiving, industrial and picture tubes « fransisiors and CB S E L ECTRO N ICS

diodes « audio components « and phonographs
Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
ELECTRONICS WORLD

www americanradiohistorv com
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Learn Radio-TV Electro

by Practicing
al Home in

Spare Time

Without Extra
Charge You Get

s
special NRI kits devel- ‘ \ |

oped to give actual ex- . M )
perience with Radio-TV K
equipment. You build, ]
test, experiment with
receiver or broadcast-
ing circuits. All equip-
ment yours to keep.

Have High Pay, Prestige, Good Future

as a Skilled Radio-TV Electronic Technician

People look up to and depend on the Technician, more
than ever before. Offices, plants, homes everywhere are
obliged to buy his knowledge and services. His opportuni-
ties are great and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your spare time,
you ean learn to do this interesting, satisfying work—qual-
ify for important pay. To ambitious men everywhere herein
the fast growing Radio-TV Electronic field is rich promise
of fascinating jobs, satisfaction and prestige as well as in-
creasing personal prosperity.

Increasing Opportunities in Growing Field

A steady stream of new Electronic products is increasing
the job and promotion opportunities for Radio-Television
Electronic Technicians. Right now, a solid, proven field of
opportunity for good pay is servicing the tens of millions
of Television and Radio sets now in use. Color TV, Hi-Fi
is growing. The hundreds of Radio and TV Stations on the
air offer interesting jobs for Operators and Technicians.

More Money Soon—Make $10 to $15 a

Week Extra Fixing Sets in Spare Time

NRI students find it easy and profitable to start fixing
sets for friends and neighbors a few months after enrolling.

I' Picking up $10, $15 and more a week gives sub-
o - 6'7

in spare time soon build full time Radio-Television
sales and service businesses—enjoy security.

Act Now—See What NRI Can Do for You

+ NRI has devoted over 40 years
\ to developing simplified practical
training methods. You train at
| home in spare time. Get practical
experience, learn-by-doing.
NATIONAL RADIO INSTITUTE
/ g Washington 16, D.C.

stantial extra spending money. Many who start |

e

-

I

nics

?‘l’% 3

NRI Has Trained Thousands for
ers in Radio-TV

Successf

Studie Engr., Station XATY
“I am now Studio Engi-
neer at Television Sta-
tion KATV. Before en-
rolling, I was held back
by limitation of a sixth
grade education.”” BrLry
ANCHEZ, Pine Bluff, Ark.

Il have repaired more
than 2,000 TV and Radio
sets a year. NRI training
certainly proved to be a
good foundation.” H. R.
GOrpoON, Milledgeville,
Georgia.

Has All the Work He Con Do

Hos Good Part Time Business
“*Early 1in my training |
started servicing sets.

Now have completely
equipped shop. NRI is
the backbone of my prog-
ress.” E. A. BREDA, Ta-
coma, Washington.

» » ®» » SEE OTHER SIDE p » P »

L B R N = N B N B B _a I NN

Cut Out and Mail This Card—No Stamp Needed

| Sample Lesson and Catal

1 Both Sent FREE

n

OLDEST & LARGEST

* [ ]
ational adio
, Washington 16, D.C.

Please send me sample lesson of your Radio-Television |¢
Training and Catalog FREE. (No salesman will call.) | 4

Dept. F

Name..
Address

City

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

HOME STUDY

Age.

Zone_.._.State

RADIO.TV SCHOOL

iw How Electricity
is Produced
for Electronics
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
modern receiver.
Learn-by-doing. A

it g

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
ou build this low power Transmitter, '
learn commercial broadeasting operators’ P P
methods, procedures. Train for your FCC .

Commercial Operator's License.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;

bring to life theory /
you learn from \
NRI's easy-to-

understand texts.

YOU BUILD This 17 Inch
“<t Television Receiver

As part of your NRI course you can get all
components, tubes, including 17° picture
tube, to build this latest style Television
receiver; get actual

ractice on

'V circuits, l

For Highler Pay, Better Jobs
Be a Radio-TV Electronic Technician

Servicing Needs

More Trained Men

Portable TV, Hi-Fi, Transis-
tor Radios, Color TV are
making new demands for
trained Technicians. Good op-
portunities for spare time
earnings or a business of your
own.

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-T'V Opera- "*-_I
tors have a bright future.

:——_—_‘—‘_"_-__—'-—_‘_-1

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R))
W ashington, D.C.

BUSINESS REPLY CARD !

No Postege Stomp Necessary if Moiled in the United Stotes

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue
Washington 16, D.C.

Train at Home the NRI Way
- PN

. ? Famous for Over 40 Years
5

J. E. Smith,
Founder

NRI is America’s oldest and largest home study
Radio - Television school. The more than 40 years’
experience training men for success, the outstanding
record and reputation of this school-—benefits you
in many ways. NRI methods are tested, proven. Successful
graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own home, keep your present
job while learning. Many successful NR]I men did not finish
high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with N R I Course. Clearly written,
well-iliustrated NRI lessons teach Radio- TV Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
i8 yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work

LS

L.
[}
-

‘\

Now Quality Control Chief
“"Had no other training
in Radio before enroll-
ing, obtained job work-
ing on TV amplifiers be-
fore finishing

Works on Color-TV
"NRI changed my whole
life. If 1 had not taken
the course, prohably
would still be a fireman,
struggling along. Now
Control Supervisor at
WRCA -TV.” i :
MELINE, NewYork, N.Y.

SEE

NRI Course Easy to
Understand
“*1 opened my own shop
before receiving my di-
loma. 1 have had to
1 COORBC Kire extra help. | am in-
Now ”Quah'.y Control dependent in my own
Chief. T. FAvA-  hbuginess.” D. P. Crgs-
Lowro, Norwich, N. Y.  gpy 'Siockton, Cal.
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Service Technicians: YOU EARN MORE...

you RATE with the public when you own a
PHOTOFACT" service data library!

EEEE S YNSRI RS EEEE RS EEE R ESEEE,

"l think PHOTOFACTS are the
best servicing help ever pub-
lished.”

—Edwin D. Moocers
Portland, Maine

PR A EEEEREE WY,

._IE_'I-_,.,._...-- na®

Yes, if you are one of the thousands of owners of a
complete PHOTOFACT Service Data Library, you are
enjoying maximum earnings. It's inevitable, because
no matter how expert you are, you c¢an always save
more time on any job, get more johs done daily—
EARN MORE, DAY IN AND DAY OUT...

Moreover—as the owner of a complete PHOTO-
FACT Library, you know your customers’ sets besi.
You can actually show each customer you have the
PHOTOFACT Folder covering his very own set. RRe-
sult: You command publie respect and acceptance
which paves the way to expanded business for you...

IT'S EASY TO OWN A PHOTOFACT LIBRARY

Howard W. Sams' Easy-Buy Plan is the money-
saving way to build your complete protit-making
PHOTOFACT Library. NO INTEREST-—-NO CARRYING
CHARGE—AS LITTLE AS $10 DOWN ...

A - FREE!
? o FREE' Valuable steel .

: Valuable
file cabinets given to - booklet
PHOTOFACT monthly '  shows how
subscribers : PHOTOFACT
and Library :  boosts your
purchasers . profit capacity

|
—send for it! |
|

October, 1959

eUFPEE PN 'S EEESEEESEREEEEBEEEREE,

"l couldn't offord to be without
the PHOTOFACT reference
librory. It soves time in work-
ing out wiring circvitry, parts
numbers ond locotion. A Soms
Folder serves me just right.”

—E. D. Muhlemen
Marionville, Missouri

Y o pammEssgsuseesssa®

HERE’S HOW TO STAY AHEAD...

Today, the truly successful Service Technicians
are those who own the compiete PHOTOFACT
Library, who can meet and solve any repair
problem—faster and more profitably. And these
men keep ahead because they're on a Standing
Order Subscription with their Distributors to
receive all new PHOTOFACTS as they are re-
leased monthly.

For PHOTOFACT Library Easy-Buy
Plan details and Standing Order Sub-
scription, see your Sams Distributor
today, or write to Howard W. Sams .

HOWARD W. SAMS & CO., INC.
2203 E. 46th St., Indianagpolis 6, Ind.

Send me Free booklet "Your Guide To Maximum
Profits"’

I'm a Service Technician: full-time; part-time
My Distributor is:— — S
Shop Name. _ . S -
Attn: . _ —
Address— - I

City___ - —_Zone State

www americanradiohistorv. com
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Early American Model,

sn fruitwood,

807 wide, 2,%” high, 13%~ deep,
$279.05 user net,

Furniture courtesy of Lopipero Ine.

TMS-2... most sensational advance in stereo reproduction

BALANCED When you listen to the TMS-2, you will experience stereophonic .
STEREQ A reproduction that no conventional systeni can ever achieve. Its entirely
"c':‘r:‘g:g%f“ - new principle of operation permits every listener throughout the
= R R ‘ room to enjoy fully balanced sound with such extraordinary breadth
- and three-dimensional depth that it seems to originate beyond the
eratoms o ComPlels multispesker  contines of the room itsell. Full controls and adjustable doors allow the

‘Trimensional’ TMS.2 projects frequencies  “T'rimensional’ TMS-2 to be placed anywhere H
of both channels to the rear and side walls |

of the room. Thus, one large wall area  — along wall or corner — without affecting its
Benames Ehamnel @ anoties chagnel B performance capabilities. The full TMS-2 m
exactly as if you had a series of widely

distributed speakers for each channel. story is a fascinating one. Write for it today.

Furniture courtesy of Jens Risom Design Inc,

Contemporary Model,

30" wide, 25" high, 12%” deep.

In mahogany —~ $258.00,

in blond or walnut — $263.00 user net,

WRITE DESK S-6, UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N, Y.
2 ELECTRONICS WORLD

www americanradiohistorv com
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O our
British

cousins

at
' Collaro
stress
meticulous

care and

precision
engineering

In every

Collaro

stereo
record
player!

The Coronation 11, Mode? TSC-740—842.50

The Constellation, Model TC-98—%59.50
*The Conquest 11, Model TSC-640—$38.50

ROCKBAR

Transcription Turntable, Model 4TR-200—%$49.50 Manual Player, Mode! TP-59—%$29.95

Every Collaro stereo record player is built with typical British attention to every detail. They are precision | engineered and rigidly tested to give truly profes-
sional performance and the ultimate in operating convenience. Here are some of the important features § that make Collaro the logical choice for stereo or
monophonic records. * Performance specifications exceed NARTB standards for wow, flutter and rumble 1 —with actual performance test reports accom-
panying each model TC-99. o Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8% Ibs.). Extra-heavy weight is carefully distributed for flywheel
effect and smooth, constant rotation. » Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction
in magnetic hum pick-up. ¢ Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran-
teeing ultimate in noise reduction circuitry. » Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record
on a stack to be played with virtually the same low stylus pressure as the first, » All units are handsomely styled, available with optional walnut, blond and
mahogany finished bases or unfinished utility base. There's a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the
West; For free catalog on the Collaro line, write to: Rockbar Corporation, Dept.ew-10,Mamaroneck, N. Y. (*Not shown. Similar in appearance to The Coronation)

www americanradiohistorv. com
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DAVE GARROWAY

in NBC-TV’s

“Today” Show

CHANNEL MASTER

Channel Master is telling the T-W story to
almost every family in the United States with the
* MOST SPECTACULAR ANTENNA PROMOTION OF ALL TIME!

%
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THE BEST OF ANTENNAS DELIVERS
THIS BEST OF PROMOTIONS!

To help you sell more antenna replacements,
Channel Master commercials will be broadcast
from coast to coast by 4 of America’s most popu-
lar TV shows over the entire NBC and ABC
networks—210 TV stations.

In addition to this full network coverage, 2
powerful national magazine campaigns will put
the T-W story into 17 million homes...many of
them right in your community.

These ads are aimed at telling consumers that
their antenna installations are becoming old,
worn out, obsolete, and that for the best possible
TV reception they should replace their antennas
with the T-W. This campaign has been designed
to create new business for you by making the
TV family T-W conscious.

ONLY CHANNEL MASTER GIVES THE DEALER
THIS KIND OF SUPPORT!

NATIONAL

TELEVISION

* Kk ok K %k

»* v e % &

WEEKS oF

NETWORKS!

TOP-RATED
TV SHOWS!

STAR-STUDDED

PROMOTION!

HARD-HITTING

NATIONAL
MAGAZINE
CAMPAIGNS!

FARM MAGAZINES

ship of these
publications ..

SATURDAY EVENING POST

To reach the rural market
.. where the big fringe in-
sfa"uhons are sold!
FARM JOURNAL
SUCCESSFUL FARMING
PROGRESSIVE FARMER

GENERAL
MAGAZINES

To reach the vast reader-

widely-read

.in every city
and hamlet in the country!
* CORONET

Now meet the real star of the show...

www americanradiohistorv. com
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Here's why other antennas
simply cannot equal the
powerful performance of
the Traveling Wave.

The T-W antenna, featuring the
Traveling Wave principle, looks and
operates differently from other an-
tennas. All but one of its elements
are driven. No conventional dipoles
are used—only "“hairpin" or "fat" di-
poles, and a revolutionary new Con-
trolled Impedance Dipole. The 2-stage
phasing harness...the critical lengths
and angles of the elements...the
folded reflector ... all combine to
deliver these unique Traveling Wave
advantages:

 |deal phase relationships on all
channels

e Optimum impedance on all
channels

s Equal flow of current in all di-
poles on all channels

¢ Fullest use of transmitted energy
on all channels

As a result, the T-W
brings your set miles closer
to the TV transmitter, pro-
viding the highest gains
and highest front-fo-back
ratios ever achieved in a
broad-band antenna.

* Kk K K &

The T-W is the stand-up-
and-take-it antenna!

The T-W is as rugged as it looks.
When you install the T-W, you know
this hetty performer is up to stay. It

Three years ago, Channel Master developed the
Traveling Wave antenna. This breakthrough in an-
tenna design was so revolutionary...so far ahead of
its time...that modern science has not yet been able
to produce a comparable antenna.

is, without a doubt, the strongest an-
tenna ever built. Here's why:

"TWIN TRUSS" CONSTRUCTION

All elements and
crossarm are
made with "twin
truss'’ design. The
truss is a basic
construction form
used in bridges, airplane wings, and
wherever high strength and light
weight are required. This "'twin truss”
design makes each T-W element more
than 5 times stronger than an ordinary
dipole in its ability to withstand the
heaviest wind and ice loads.

RUGGEDIZED MAST BRACKET

bolt grips the an-
tenna to the mast.
Twist-proof con-
struction. 4 rivets
secure the bracket
to the mast.

Seamless /5" dia. sleeves, seamless /"

dia. U-bend...20%, heavier wall thick-

ness than reqular antenna construction.

"LINE-LOK"

Absorbs all trans-
mission line ten-
sion. Can't tear
at terminals.

=

CHANNEL MASTER CORP. ...covicc. v «.

wwWw americanradiohistorv com

Heavy-duty U-

WEATHERPROOF HARNESS

-

et

Extra-thick /4" virgin polyethylene in-
sulation protects impedance and elec-
trical efficiency against salt air, rain,
and ice.

MASSIVE, HEAVY DUTY
INSULATOR MOLDINGS

* Kk Kk k Kk

The T-W has consumer rec-
ognition and acceptance!

Millions of consumers, including
those in your own area, recognize and
ask for the Channel Master brand
name. Continuous full-scale advertis-
ing campaigns, local advertising, news-
paper mats, window displays, stream-
ers, and other advertising aids have
made the American consumer T-W
conscious. The Channel Master T-W
out-sells, out-performs, out-lasts every
other all-channel antenna. That's why
this premium quality product is still
the star of rooftop America...and a
most profitable experience on the part
of the dealer and the consumer alike.

Call Your Channel Master Distributor Today!

(B rrte mmis nag U5 P DU,
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Stereo

-2 (HANNEL MASTER

mounted on friction free
bearings. Plug-in head accommodates

all popular stereo and monaura! challenges you to

cartridges. Stylus pressure easily
adjusted with micrometer precisi