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that other A

haven't got?

When you are a Raytheon Bonded Electronic Technician, the answer is simple.

You have the exclusive tool, the only tool in the industry that creates customer

confidence — draws customers to your shop.

Under the Raytheon Bonding plan, your work and parts guarantee is backed
by a Bond issued through one of America’s largest insurance companies.
Customers appreciate the value of this extra protection and, all else

being equal, give their business to the Raytheon Bonded Dealer.

If you can qualify for the Raytheon Bond, it won't cost you a penny.

Call your Sponsoring Raytheon Tube Distributor today for the whole story.

r

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
- ® Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif.
Excellence en Electionics RAYTHEON MAKES ALL THESE:

RECEIVING AND PICTURE TUBES » RELIABLE SUBMINIATURE ANO MINIATURE TUBES - SEMICONOUCTOR DIDDES, POWER RECTIFIERS AND TRANSISTORS « NUCLEONIC TUBES - MICROWAVE TUBES
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Here’s a NEW
Way to Reach
the Top in
TV SERVICING

All-practice method—
professional techniques,
skills, Enowledge of

circuits. ele.

Includes 17" picture tube, all cther
tubes, components for a TV Receiver,
Scope, Signal Generator, HF Probe.
Low Introductory price under $200,
on easy terms. Mail Coupon today.

F YOU HAVE some Radio or Television experience, or if you
know liasic Radio-Television principles but lack experience—
NRI’s new Professional Television Servicing course can train you
to go places in TV servicing. This advertisement is your personal
invitation to get a free copy of our booklet which describes
this training in detail.

LEARN-BY-DOING ““ALL THE WAY>
This is 1009, learn-by-doing, practical training. We supply all the
components, all tubes, including a 17-inch picture tube, and com-
prehensive manuals covering a thoroughly planned program of
practice. You learn how experts diagnose TV receiver defects
quickly. You see how various defects aflect the performznce of a
TV receiver—picture and sound; learn to know the causes of
defects, accurately, easily, and how to fix them. You do more
than just build circuits. You get practice recognizing, isolating,
and fixing innumerable TV receiver troubles.

You get actual experience aligning TV receivers, diagnosing
the causes of complaints from scope patterns, eliminating inter-
ference, using germanium crystals to rectify the TV picture
signal, obtaining maximum brightness and definition by properly
adjusting the ion trap and centering magnets, etc. Thare isn’t
room on this or even several pages of this magazine to list all
the servicing experience you get.

S[RVlCE MANLGER

g =

UHF ANR COLOR TV MAKING NEW RBOOM
Installing front-end channel selector strips in modern UHF-VHF
Television receivers and learning UHF servicing problems and
their solution is part of the practice you get if you live in a UHF
area. To cash in on the coming colof TV boom you’ll need the
kind of knowledge and experience whicl this training gives.

GET DETAILS OF NEW COURSE FREE
Once again—if you want to go places in TV servicing, we invite
you to find out what you get, what
you practice, what you learn from
NRI's new course in Professional
Television Servicing. See pictures of
equipment supplied, read what you
practice. Judge for yourself whether
this training will further your am-
bition to reach the top in TV serv-
icing. We believe it will. We be-
lieve many of tomorrow’s tap TV
servicemen will be graduates of this
training. Mailing the coupen in-
volves no obligation.

National Radio Instltute, IDP]ptm 5MET

1
| I
I 16th and U Sis., N.W., Washington 9, D. C. |
| Please send my FREE copy of “How te Reach the Top I
| in TV Servicing.” I understand no salesman will call, |
| I
I. Name Age i
I I
: Address |
|
|
| City = — Zone — State— ,
l APPROVED MEMBER NATIONAL HOME STEDY COUNCIL i

RADIO & TELEV!SION NEWS is putlished monthly by Zxﬂ Davis I'ublishing Company,
948, at tl e Post Office,

Chicago 1, Ill. Entered as second-class matter July 21,

William B, Ziff, Chalvrman of the Bcard (1948-1953). at 64 E. Lake St.,

Chicago, IN., under the act of March 3, 1879. Authorized by Post Office Depart-

ment, Ouaua Canada, as sccond-class matter. SUBSCRIPTION RATES: Radio & Television News—one year U. S. and possessions, and Canada $4.00; Pan-American
Union countrizs $4.50; all other foreign countries $5.00.

November, 1955
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Now..InYour Own Home LEARN

RADIO- ELECTRONICS

THE AMAZINGLY EFFECTIVE

DL, 1, WAY

—~with the aid of BOTH
HOME LAB EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just

this ! You'll find out about one of today's most remarkable

. . . practical ways to prepare to get into America's amaz-

ing billion dollar opportunity field of TELEVISION-RADIO-

ELECTRONICS. You'll see how to get into highly inter-

esting work that pays well . . . that offers one of Amer-

ica's most promising futures ... that enables you. to

start your own busin2ss almost ‘“on a shoe string,"’ if

you prefer this to a job opportunity.

And above all, you'll get some GOOD NEWS espe-

cially welcomed by men anxious to earn REAL

MONEY in this growing field. For you'll see that

NOW you can get the kind of practical, laboratory~

type training so desirable for making real progress

in Television-Radio-Electronics AND WITHOUT

LEAVING HOME.

You'll see that DeVRY Technical Institute sends

everything needed to set up your own HOME

LABORATORY. You get and keep the same type of basic

electronic equipment used in our modern Chicago Training Labora-

tories. You get home training that includes the knowledge and experience

gained from training thousands of students first hand in Chicago. And to top

it all, you use DTI's amazingly effective and exclusive home training aid—

INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today
for complete facts.

(] SCOPE“
4

'l Build over 300 fascinating experi-
* ments from 16 BIG SHIPMENTS of
Electronic-Radio parts which you KEEP.

Build valuable commercial-type test
* equipment—as shown to the left—
which you KEEP. This includes a quality
5 INCH oscilloscope and jewel bearing
Multi-Meter—both highly useful for Tele-
\ vision work.

\ 3. Build ond keep a big 21 INCH TV Set.
® (D.T.I. ofters another home training in
Television-Radio-Electranics, but withaout

‘ the TV set.)

4 Use o 16 mm. movie projector and
* new series of highly instructive movies
—~a wonderful ald to help you grosp
important fundamentals faster ... easier
... better,
5 Enjoy- well-illystrated, easy-to-read
¢ lessons with hondy FOLD-OUT dio-
grams.
6 Get an honest-to-goodness EMPLOY-
* MENT SERVICE to help you get a good
job after graduating assi e in
storfing your OWN SALES AND SERVICE
BUSINESS. Mail coupon today for the
complete details.

214

MODERN
Get ’Mf 70 LABORATORIES
‘ information- It you prefer, get ol MILTARY SERVICE!
k d E‘ R” your preparotion in our | you're tubject to mili-
Abeve: packe ”Ey new Chitago Training tary service, the infor-
Work ever ‘ Ub"(ﬂfioﬂ Mo loborotories-—one of mation we hove for you
p “_[VISWN the finest of i1s hind. should provevery help-
intoresting \ ' Wy Ample instructors, mod- ful. Mail coupon today.
exporimanis kaf RADIO ern equipment. Write
with this ‘ L] ntﬂlo"‘“ for details |
=, AR\ r- L. B B B B B B B |
‘ \ Member of Notional Home Study Council
“ONE OF AMERICA’S FOREMOST .
B R R e { ® DeVRY TECHNICAL INSTITUTE

. 4141 BELMONT AVE., CHICAGO 41, ILL. Dept. RN-T1-L
\

| would like your valuable information-packed publication showing
how | can get started toward a good job or my own business in
. Television-Radio-Electronics.

Home Movies

Name ! _Age___ =
) » i Please Print
Street. "~ b- __Apt.__ SR
OR =
3 O > A City e Zone_. ___ State
D.T.I."s Training is available in Canada
A O O

November, 1955
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setting new selling records everywhere

AR=-1

The completely AUTOD-
MATIC rotor, powerful
and dependable, with
o modern design cab-
inet. Uses 4 wire cable.

AR=-2

Completely AUTOMATIC
rotor with thrust bear-
ing. Handsome cabinet,
vses 4 wire cable.

AR-22

Here is the completely
AUTOMATIC version of
the famous TR-2 with all
the powerful features
that made it so famous.

The heavy-duty rotor
complete with modern
cabinet with METER
control dial. Uses 4
wire cable.

TR=-2

The heavy-duty rotor
with plastic cabinet fea-
turing “compass control”
iluminated perfect pat-
tern dial. Uses 8 wire
cable. '

TR-11

The ideal sudget all-
purpose rotor with new,
modern catinet featur-
ing meter control dial.
Uses 4 wire cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

A special combination

value conssting of com-

plete rotor with thrust
bearing. Handsome
modern ccbinet with
meter cont-ol dial, uses
4 wire cable,

www.americanradiohistorv.com
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more...

NOTE: Because of the unusual \
Iength of th= symphony, the i \
Tchaikovsky recording is on two \.
records—a 12" disc with the per-

formance on buth sides, and a 10”

disc with the analysis on both sides.

USIC~APPRECIATION RECORDS

Will you accept
WITHOUT CHARGE

A COMPLETE PERFORMANCE—WITH AN ILLUMINATING
ANALYSIS ON A SEPARATE RECORD—OF

there is a full
ON OHE SIDE performance of a
great musical work, The records
feature orchestras and soloists
of recognized distinction in this
country and abroad. You listen
to this performance first, or
afterward, as you desire, and
then . ..

fs an {llu-
ON THE OTHIR SIDE minating
analy-is of tie music, with the
themes and cther main features
of the work played separately
with running explanatory com-
ment, so that you can learn
what to listem for in order to
appreciate the work fully.

A {losy

Commes

. YOU WILL RECEIVE
Dusal Terey - SEPARATELY

SPONSORED BY THE BOOK-OF-THE-MONTH
CLUB, this new idea is designed for those who enjoy
good music but who are aware, too often, that they
do not listen to it with complete understanding and
appreciation. There is no doubt about the reason:
most of us are not properly primed about what to
listen for. Music-AppreciaTion REcorps meet this
need—for a fuller understanding of music—better
than any means cver devised. This enjoyable form of
self-cducation can be as thorough as the Music Ap-
preciation courses given in many universities.

YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS
YOU WANT . . . A new Music-ArrreciaTion RECORD
will be issucd—for subscribers only—every month.
Ultimatcly, all the great masterpieces of music will
be included. The announcement about ecach forth-
coming recorid will be written by the noted composer
and music commentator Deems Taylor. After reading
this descriptive essay you may take the record or not,
as you decide: at the time. You are not obligated to
take any specified number of records. And you may
stop the subscription at any time you please!

TWO TYPES OF RECORDS . . . All Music-Arpre-
ciation Recorps are high-fidelity, long-playing rec-
ords of the h'ghest quality—33%4 R.P.M. on Vinylite.
They are usmally of two kinds: first, a so-called
Standard Record—a twelve-inch disc which presents
the performaace on one side, the analysis on the

‘Jchaikovsky's

FIFTH SYMPHONY
MAX RUDOLF, conducting

THE STADIUM CONCERTS SYMPHONY ORCHESTRA

other. This is sold at $3.60, to subscribers only. The
other is an Analysis-Only Record—a ten-inch disc—
priced at $2.40. The latter is made available each
month for any subscriber who may already have a
satisfactory long-playing recording of the work be-
ing presented. (A small charge is added to the prices
above to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION —WITH NO
OBLIGATION TO CONTINUE . . . Why not make a
simple trial, to see if these records are as pleasur-
able and as enlightening as you may anticipate?
The Tchaikevsky recording will be sent to you at
once—without charge. You may end the subscription
immediately after hearing this recording, or you
may cancel any time thereafter. In any casc, the gift
recording is yours to keep.

b4 * * *

TYPICAL COMMENT: *“Music has been
my whole life—but not until I heard my first
Music-APPRECIATION REcOrRD did I realize
how much I had been missing when I lis-
tened to orchestral music. I subscribed origi-
nally for my son, but quickly found that my
own enjoyment of orchestral music was
increased far beyond what I dreamed pos-

4 ”»
sible. —Jarmila Novotna
STAR OF THE METROPOLITAN OPERA

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN PLAY 33'/; R.P.M. LONG-PLAYING RECORDS

MUSIC-AFPRECIATION RECORDS
¢/o Book-of-the-Month Club, Inc., 345 Hudson

of records, but may take only those I want. Also,

Please send me at once the Music-Appreciation recording of Tchaikovsky's Fiftb Sympbony, without
charge, and enroll me as a Trial Subscriber to Music-AppreciaTiON RECORDS, with the privilege of can-
celing at any time. I understand that, as a subscriber, I am not obligated to buy any specified number

recording, or any time thereafter at my pleasure, but the gift offer is free in any case.

R38-11
Street, New York 14, N. Y.

1 may cancel my subscription after hearing the first

A GLOSSARY OF
MUSICAL TERMS

November, 1955

Mr.
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Miss (PLEASE PRINT)
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SAVE UP TO 50%

Build your oW

E-V High Fidelity

SPEAKER
ENCLOSURE

EVERY PLECE PRECUT in

Ready-to-Assemble KITS

Now you can have an acoustically
correct Electro-Voice high-fidelity
folded horn speaker enclosure

for your home music system and
save up to one-half! Build it
yourself...seven models to choose
[rom...wall types...corner types...
for full range loudspeaker...for
separate two, three and four-way
speaker systems.

Exterior surfaces are clear-grained
birch. Fine furniture finish is
easily applied. Step-by-step
construction book shows you how
to build an enclosure comparable
to the renowned E-V factory-built
enclosures in performance and
appearance.

BARONET KIT. For 8-in. Coaxia!l speaker or sep-
arate 2-way system. Model KD7 Net, $24.00

ARISTOCRAT KIT. For 12-in. 2 or 3-way speak-
ers and systems. Mode! KD6 Net, $36.00

EMPIRE KIT. For 15-in. 2 or 3-way speakers
and systems. Model KD5 Net, $48.00

REGENCY KIT. For 15-in. 2 or 3-way speakers
and systems. Model KD3 Net, $69.00

CENTURION KIT. For 15-in. 4-way speaker,
systems. Model KD3 Net, $79.00

GEORGIAN KIT. Interior assembiy for 15-in.
4-way system. Model KD2 Net, $58.00

PATRICIAN KIT. interior assembly for 18-in.
4-way system. Model KD1 Net, $99.00
Complete Kits, or Construction Books only,
are available at your E-V High-Fidelity
Distributor—or write for Bulletin No. 211.

No Finer Choice Than

Eleiltho

Yores

ELECTRO VOICE, INC. ¢« BUCHANAN, MICH.

" 7 % RECORD

THE EDITYOR

TOLL TV AND THE SERVICE TECHNICIAN

RGUMENTS pro and con on the

question of toll TV are waxing hot-
ter and hotter, and at this writing it
appears that the FCC is no closer to
a decision than when the case was
first presented to it. In fact, it is very
likely that at least some aspects of the
problem will have to be submitted to
Congress, with a clear-cut decision per-
haps years away.

A new factor was injected recently
with a proposal by Jerrold Electronics
that toll TV be set up on a closed-cir-
cuit basis, somewhat like the present
Community TV antenna systems. Such
a basis would have obvious advantages
from the standpoint of control, dis-
tribution, and billing, but might not
be as advantageous from the economic
standpoint as the three presently pro-
posed systems (Zenith, Skiatron, and
Telemeter). Jerrold has published a
detailed cost analysis in which it claims
that with 30% saturation, costs will
be equivalent to any of the proposed
three systems, and furthermore, that
the cost per subscriber will decrease
rapidly as saturation increases.

Service technicians everywhere have
a definite stake in the final outcome
of these arguments. If one of the
scrambled systems is approved, some-
one will obviously have to install the
unscrambler equipment at the receiver.
This will require making some connec-
tions and perhaps some alterations
within the receiver itself. It appears
that this work would have to be done
by factory-trained men rather than
existing service organizations. Further-
more, once the set has been disturbed
in this manner, the customer would be
more apt to call on the toll TV com-
pany for future service than his reg-
ular service technician. This is logical,
since in most cases the set would have
been operating properly before instal-
lation of the toll TV equipment, and
the customer would assume that any
future difliculty resulted directly from
such installation. Thus, widespread use
of any of the three scrambled toll TV
systems could result in a big decrease
in available jobs for presently existing
service organizations.

No such problem exists with the pro-
posed wired system. No equipment is
installed in the receiver, and no altera-
tions are necessary. The signal is
brought into the home by means of a
coaxial cable and terminates in a box
with terminals for connection to the
receiver antenna terminals. Respon-
sibility. of the cable company is clear-
cut. It must provide a suitable signal

www.americanradiohistorv.com

at the box terminals. If such a signal
is present, any fault obviously lies in
the receiver itself and the regular
service technician will be called in for
set repairs. Thus, this system does
not pose any threat to existing service
organizations.

Jerrold claims that its proposed sys-
tem does not require FCC approval,
and so it is going ahead with tests in
four of its existing community TV
systems, and in addition is completely
wiring two large communities which
already have adequate TV coverage.
These tests will determine the eco-
nomic feasibility of closed-circuit toll
TV.

Another interesting aspect of the
whole problem is the claim by Jerrold
that it can break any of the scram-
bling codes used by the three other
proponents of toll TV. If this claim
can be proved, and if such code-break-
ing can be carried out easily on a
large scale, the proposed systems
would have to be discarded for lack of
a means of effectively collecting tolls.
Jerrold has challenged the three pro-
ponents and has asked the FCC to
arrange for a test in the near future,
whereby Jerrold engineers can prove
their claim.

One proponent’s answer to this claim
is that, given sufficient time and
money, any code can pProbably be
broken. However, with a shift in the
code every month or oftener, such a
procedure would be highly impractical,
and the dissemination of such informa-
tion for pay would be illegal.

Two of the major considerations in
setting up a code are to determine how
much scrambling is necessary in the
picture and sound and how complex
the code must be to prevent unauthor-
ized large-scale “pirating.” These mat-
ters have been carefully considered by
the proponents of scrambling, and they
feel that they have arrived at satisfac-
tory answers.

All of the parties involved have
heavy financial interests at stake, with
millions of dollars having already
been spent in engineering and testing
the various systems. Many others will
be directly affected in one way or an-
other by the ultimate outcome. With
such big stakes, claims and counter-
claims will be fired back and forth, and
it may be a bit difficult to delve be-
neath the surface and determine what
decision is in the best interest of the
American public as a whole. The final
decision will be awaited with a great
deal of anticipation. . . . . OR.
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the only COMPLETE
catalog for everything
in TV, Radio, Hi-Fi and
Industrial Electronics

1956 - ALLIED

324-PAGE ELECTRONIC SUPPLY CATALOG

send for it today

Get ALLIED's 1956 Catalog—it’s complete,
up-to-date—324 pages packed with the
world’s largest selection of quality electronic
equipment at lowest, money-saving prices.
Select from the latest in High Fidelity systems
and components; P.A. systems and accessories;
recorders and supplies; TV tubes, antennas
and accessories; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test
instruments; new build-your-own kits; huge
listings of parts, tubes, transistors, tools,
books—the world’s most complete stocks of
quality equipment. Get every buying
advantage at ALLIED: fastest shipment,
expert personal help, lowest prices,
assured satisfaction. Send today

for your FREE copy of the big 1956 .
ALLIED Catalog.

Wonldi LangostSocks

o All TV & Radio Parts e All Electron Tube Types
o Test & Lab Instruments o High Fidelity Equipment

o Llatest Build-Your-Own Kits  ® Recorders & Supplies
e P.A. Systems, Accessories e Amateur Statisn Gear
o TV Antennas, Accessories e Tools and Books

o Equipment for Industry

Send for the

leading Electronic
Supply Guide

ALLIED RADIO

World'’s Largest Electronic Supply House

Tty e e e Ly

ALLIED RADIO CORP., Dept. 1-L-5

RS Tt TEN 100 N. Western Ave., Chicago 80, lllinois

HI-FI SPECIALISTS

Use our liberal Easy Payment
Plan—only 10% down, 12
months to pay—no carrying
charges if you pay in 60 days.
Available on Hi-Fi and P.A.
units, recorders, TV chassis,
test instruments, kits, Ama-
teur gear, etc.

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi-Fiequipment. We
specialize, too, in TV supply
—and are foremost in the field
of Builders’ Kits.

vltra-modern facilities for the FASTEST SERVICE IN ELECTR

ONIC SUPPLY
_,. ./I ,E
E— — i

November, 1955

— A

Name

- D P W e v e
2
&
:

[0 Send FREE 324-Page 19566 aLLIED Catalog

Zone . . State

—



www.americanradiohistory.com

CABINART 'S6

MODEL 27K

MODEL 28K
matched equipment
and speaker
cabinets

THE REBEL K-3

Identical acoustically with the &

KR-3, first and largest of the

Klipsch-designed Rebel series of &
| tailored to the needs of hi-fi installa-

corner folded horns. Using the mir-
ror images of room walls at a cor-

ner, the K-3 extends bass down &
nearly to 30 cycles! Two compan- §

ion Rebel kits are more economical
but only in price and size.

K-3 o o o $54-°°

Prices slightly higher west and south

- .II you need is a screwdriverl

| THE “ST" SERIES |

| tions. The Series includes a nine §
cubic foot bass reflex cabinet, :

WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL

kits by ' ...the pioneers in radio furniture
— for high fidelity.

— HI FI CABINET KITS

Hi Fi
wall storage
units

{

Model K-3
newest Rebel*
corner folded horn kit

Machined wood pieces key exactly to

each other! Pre-shaped, pre-drilled, pre-engineered and not a

scrap of sawdust left over!

FURNITURE KITS

Wall storage units ... ten basic § The new 27K and 28K typify Cab-
Cabinart designs in kitform or § inart kit utility and economy. Both
assembled, ready to finish. Each is § point up the unique design func-
@ tions necessary to the correct hi-fi
installation. g .

Equipment Cabinet
$51.00

Bass Reflex
— 39.00

Prices from =

$21.00 to $36.00

. Equipment Storage
. Equipment/Speaker

Enclosure Kits
. The Rebel Speakea
. Wall Storage Cabinets

. Accessories By Cabinart

99 NORTH 11th STREET, BROOKLYN 11, NEW YORK

*Trademork

RADIO & TELEVISION NEWS

wwWw americanradiohistorv.com
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Resonant pipe or back-loaded. ..
Exponential, parabolic, or something else. ..

Which type of speaker system gives you the
full concert hall power you want...the
dynamic quality of rich bass tones. ..and
in an enclosure of reasonable propertions?

In tests by The Audio League, Pleasantville,
N. Y., National’s Catenoid speaker system
was compared A-B with a competitive ex-
ponential horn.

Let’s forget that the exponential horn costs
twice as much, What did the League report
on Catenoid? Just this:

“We have never heard a smrother over-all
sound. The balance of lows, middies, and highs
was well-nigh perfect. And for sfyling and size
. . . the Catenoid was far superioz.”

About damping? The report goes on:

“Our transient response tests indicale the
Catenoid’s damping 1o be as much as an order
of magnilude beller than a (compelitive resonant

tined % wovrionw «Q‘

Authcrized full tine National Company
distributors are identified by this sign

lationa

pipe system named here) and a (competilive
back-loaded horn) which we lested ai the
same lime.”

There’s no secret ta Catenoid’s superior per-
formance . . . except that it represents the
first basically new approach to speaker sys-
tems in a decade: catenoidal design instead
of exponential. It’s a {rue corner horn (not
back-loaded or a semi-horn) with a three-
way speaker array: the full catenoidal horn
for 30 to 300 cycles; a special direct radiator
for 300 to 6500 cycles; a super tweeter ex-~
tending the high range beyond 17,000 eps.
And 2all high-frequency fundamentals of the
musical spectrum are fed thromgh the mid-
range speaker to add a feeling of “presence’”
you’ve never quite experienced before.

For performance, enclosure size, and price. .,
National’s Catenoid is the best buy today
in speaker systems. You can hear it only at
an authorized full-line National Company
distributor’s sound room.

Manufacturers of high-fidelity record changers, AM/FM
funers, preamplifiers, amplifiers, and speaker systems.

www.americanradiohistorv.com

Write Dept. RT-112

for full specifications

NATIONAL COMPANY, INC,

61 SHERMAN ST., MALDEN, MASS.
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GUIDE

AUTRONIC-EYE

TRAINING COURSES
MEAN MORE

BUSINESS FOR YOU!

Courses for experienced service
technicians provide latest repair

information-enable you to do the

job taster and more efticiently.

Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many quali-
fied auto technicians attend these Guide training courses
at no cost other than transportation and living expenses.

Jumbo-size operotional ponel of Guide's Autronic-
Eye Circuit puts oll ports out front for better, more
efficient instruction.

The Guide Lamp diploma, awardad only to those who
successfully complete the coutse, is proof that you're
equipped to give more and be-ter service to more
people—and that means business.

If you're an auto radio service decler, come yourself, or
send your technicians. There's one of 30 GM Training
Centers near you. Apply through your local United
Motors Service Division Distributor of write

GUIDE LAMP DIVISION o GENERAL MOTORS TCRP.e ANDERSON, INDIANA

BLINKY MEANS
BUSINESS!

where you live.

‘)‘:’e = Wt ind. :'\;D« )ér‘

12 RADIO & TELEVISION NEWS

www americanradiohistorv com
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5lle:But, how do I know this is a good tube?

You: Because, this is a CBS aluminized Mirror-Back
pucture tube. There aren’t any belter.

She: 4nd 1 see it has the Good Housekeeping
Guaranty Seal, loo. Thal’s proof enqugh for me.

Customer confidence really counts when it comes to the
big tube. That’s when CBS tube advertising helps you most.
For CBS tubes have the Good Housekzeping Guaranty Seal

and are nationally advertised to 76.9% of your customers
. .. the women of America. And 53% of these women
are influenced in their purchases by that seal of approval.
You protect yourself and gain your
customer’s good will when you install a new

CBS aluminized Mirror-Back picture tube.

Show her the CBS carton with the
Good Housekeeping Guaranty Seal.

TRk W
<

S Guaranteed by "2
Good Housekeefing
” 5

AL
22723 aoyramsio 8

CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

November, 1955

WwWWwWWwW americanradiohistorv com

13


www.americanradiohistory.com

SYLVAMA

L_.,l

I L)
SYLVANIA
 6BQ6GTA

ELECTRONIC
TUBE

oSN/GTB
ELECTRONIC

S/
__.l

SYIVANIA

1B3GT

ELECTRONIC
TUBE

6AU6

ELECTRONIC
TUBE

bt
o

SYLVANIA

oCB6

ELECTRONIC
TUBE

S,

SYLVANIA

5U4GB

" ELECTRONIC
TUBE

""""""
.

S,

ITow to get

the jump on call-backs
in 6 easy 1moves

Here are six tube types called for most
in your daily service work. Eliminate the
call-backs from these types and your
biggest share of headaches is over. It’s
easy to do just that, too, simply by getting
into the habit of using only Sylvania tubes
... in the familiar yellow and black carton.

v SYLVANIA

TELEVISION -

LIGHTING -
16

RADIO + ELECTRONICS -

These 6 types alone incorporate over 14
design and production improvements to
eliminate the most common causes for
“quick failures” and costly call-backs.
It’s no wonder more and more servicemen
consider the yellow and black carton
their ““calling card of top quality service.”

Syrvania ELEcTrIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Building, Montreal

ATOMIC ENERGY
RADIO & TELEVISION NEWS
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ROSAIRE RUY

& MAGOE ORFORD TV jeaed

MAGOG, QUE., CANADA
994 The JFD Fireball is one TV
autenna I don’t hesitate to
4 recommend no matter how
hopeless the situation. It
o helps get rid of troublesome
gnosts, at the same time it
Jeeds a strong steady signal

to the receiver.

o

EARL A. BERGEROW
EARL'S TV ANTENNA SERVICE

8 HOUMA, LOUISIANA
We'vewcited a long time for
an untenna like this. My cus-
tomers like the sharp pic-
tures it zives them. In and
around Houma, Louisiana,
we recewve clearly with a
Sta-lelix antenna channel
6 from New Orleans, chan-

= nel 2 from Baton Rouge,
channel T from Lake Charles,
ane channel 10 from La-

Jayette.

DON ALBZRTSON |
TE.EVISION - APPLIANCE
FERGUS FALLS, MINNESOTA
Ilice and use the
Star-Helix because I

saie for myself how geod on
channels 2.13 it is. I iried 4

BOSS o f the best broad-band fringe

antennas during the last \
By vear. Wher. I compared the
TV picture 1 got from the
Sear-Helix, you could see the l
 dif‘erence. The Star-Helix
broaght in the best picture. ) &

HLE S N, .

HIL.IARD A. THI3ODEA
BA3IN APPLIANEE CO.
CROW.EY, LOUISIANA

After trying several types of
anteana in this area we de-
cided on the Star-Heliz An-
temna becarse of its high
goin and ncise-free picture
receplion giring us more
satisfied customers.

First Choice of Servicemen Everywhere!

BEMN CIPOLLA
ARCO TV and RADIO LAB.
BROOKLYN, NEW YORK

reually helps get rid of thein.
M~ customers like the clearer
picture. My crew likes the
wey they install easier.

RADIO SERVICE

KAMMAPOLIS, NORTH CAROLINA
We have used the Fireb
antenna sir.zle stackea and
Jound it to out-perform an-
teanas costing as mucl. and
in some cases much more.
Tle Fireball is one of the
easiest antennas to install.
In all a very good ansenna
Jor the money.

e
5 FOY T. HINSON

In area after area, alert servicemen are standardizing on JFD antennas. They know that regardless of
location or budget there is a JFD antenna that does a better, more profitable job. Now is the time to put
JFD engineering and promotion leadership to work for you building sales and customer confidence.

JFD STAR-HELIX

JFD SUPER-STAR HELIX

JFD FIRE-BALL

SX711 single $25.50 $X13 single
SX711S stacked $52.50 $X13S stacked
SX7115-96* 96" stacked $55.00

$35.00

: FB500 single $17.35
72.50

FB500S stacked $36.65
FB500S5-68 ¥¢8” wide stacked $36.65
FB500S-96 * 96"wide stacked $38.60

*for areas with co-channel and
cross-channel interference

*for added channel 2-6 gain

“Go Forward with JFD Engineering.”

MANUFACTURING Co. Inc., BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION, 15 MOCRE ST, N. Y.
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%E’i’:"s ot
G-C8-PINOCTALTEST  G-C HI-VOLT ANTI- G6-C HEAVY DUTY G-C TV KNOB
SOCKET ADAPTER CORONA TV SOCKET SOLDERING AID TOOL SPRING KIT COLOR TV DIAL CORD ASSORTMENT
Easier top-of-chassis tests. Octal socket for 1B3 tube. Includes wire cleaning brush. Variety of springs and wedges. Medium; .040 diameter; 25 ft. Large quantity; all types.

No. 9248 NET $1.55 No. 9070 NET $0.36 No.9088 NET $0.99 No. 9133 NET $1.65 No. 89-25 NET $0.90 No. 9116 NET $0.99

7

S
rd

G-C ROTARY G-C KI-VOLT PLASTIC G-C ALL-PURPOSETV  G-C MASTER DELUXE TELEVISION TOOL KIT G-C SPRA-KLEEN

CANOPY SWITCHES TUBING ASST. ALIGNMENT TOOL KIT Roll type Isatherette case and 25 tocls. PRESSURE SPRAY
Brass knob; 125 V-250 V. Bundle of various sizes. Container and 4 basic tools. Stops radio-TV control noise.
No. 9204 NET $0.30 No. 9177 NET $0.27 No. 8457 NET $1.77  No. 8283 NET $12.51 No. 8666 NET $0.99

/=i fm] GENERAL —

|
|
| . r
e R
G-C GLO-BAR
THERMISTOR KIT

Pair for filament string TV sets.

ol For These
RADIO-TV
SERVICE AIDS s 2 EiE

e o o d: 20% ﬂa%ez For GETI#I.ESﬂlgsr!pola?emen!.

No. 9135 NET $1.44 CEMENT No. 9215 NET $0.96
— &4
, &2 ,
G6-C RUF-KOAT 6-C TOUCH-UP G-C DE-OX-ID G-C TV & AUTO G-C DUPLEX PHONO 6-C TV 3-WAY
SPRA-KOAT ‘VARNISH SPRA-KOAT SPRA-KOAT RADIO WRENCH CONNECTOR JACK ANTENNA KLIP KIT
Spray-on btack wrinkle varnish. Mahogany varnish stain. Electrical contact cleaner. Special female slotted wrench. Fits standard and RCA plugs. Plastic bag of 10 clips.

No. 60-12 NET $1.83 No. 161-3 NET $1.83 No. 19-6 NET $2.34 No.9211 NET $1.05 No. 9225 NET $0.13 No.9015X NET $1.17

- A2 o

; Z

> e e = >

s = . 4 =
- = st
= z ‘--4?»‘.. 3
2 g T

& _

&) D

G-C SELENIUM RECTI-  G-C ORNAMENTAL  G-C*99” ELECTRONIC G-C ALL-PLASTIC G-C “SHORTY” G-C UNIVERSAL

FIER MTG. SCREWS METALGRILLESCREEN PART ASST. INSPECTION MIRROR TV SCREWDRIVER SCREWDRIVER
Set of 24 6-32 screws and nuts. Heavy metal, 12 x 18 size. Kit of hard-to-get parts. No danger of shock or shorting. For hard-to-reach alignments.  Handy, all-purpose tool 7° long.

No. 9224 NET $0.36 No. 9252 NET $1.80 No. 9122 NET $0.99 No.5090P NET $0.36 No. 8289 NET $0.42 No. 8290 NET $0.60

= S .
g [ | = )
2l Pree!
Your Copy
of the <=
G-C TV "X-57 PLASTIC LONG SLIM” St g
SCREWDRIVERS G-C ZENITH-RCA postcard. NN
Practically ynbreakable, all-insulated, super-tough tips.
" ALIGNING TOOL S
No. 8987 9 I/z” long NET $0.60 Plastic handle for better grip. 7(/ "“;‘é‘§
8988 147 long 90 No.9051 NET $0.45 | feinS
8989 181" long 1.20 Y J,’

GENERAL CEMENT MFG& co. 919 TAYLOR AVENUE e ROCKFORD, ILLINOIS
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Jd. E. SMITH
President
National Radio
Institute
Washington, D. C.

40 years of success
training men at
home in spare time.

I'll Prove It Is Easy And
Practical To Learn At Home.
Sample Lesson FREE,

Practice Brucusiing
® o withEquipment | Send

It’s practical to train at hcme for
ood Radio-TV jobs and a krighter

uture. As part of my Comraunica-
tions Course 1 send you kits of
parts to build the low-power Broad-
casting Transmitter shown at the
left. You use it to get practical
experience performing procedures
demanded of Broadcasting Station
Operators. An FCC Commercial
Operator’s License can be your
ticket to a better job and a bright
future; my Communications Course
gives you the training you need to
get your license. Mail card below
and see in my book other valuable
equipment you build. Get FREE
sample lesson.

AYAILABLETO

UNDER G.I. BILL

F-----------------------------------

| Gof My SAMPLE LESSON and Cut out and mail
64-Page lllustrated Bookg

| Will Train You at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

To Sea2 Equipment | Send You
For Practical Experience...
Get lllustrated Book FREE.

Practice Servicing
with Equipment | Send S

Self-confidence, security, earning
power come from knowing-how and
from experience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish to build many circuits
common to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester, use it in conduct-
ing experiments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
showing other equipment you build.
Judge for yourself whether you can
learn at home in your spare time.

oot b See Other S:de

card NOW!

BOTH FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Rad:o-’l‘elewsxon at home. You’
also receive my 64-page Book, “How to Be a Success
in Radio-Television.” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

|
|
|
|
|
|
|
|
|
|
|
B Mr. J. E. SMITH, President
|
|
|
|
|
|
|
|
1
[ ]

Television Is Growing Fast
Making New Jobs, Prosperity

More than 30 million homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed tc make, install, service TV sets
and to operate hundreds cf Television stations. Think nf
the good job opportunities here for qualified technicians,
operators, etc. If you're looking for opportunity, get
started now learning Rad:io-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smith,
President, National Radic Institute, Washington, D. C.
Over 40 years’ experience training men at home.

National Radio Institute, Washington 9, D. C.

Mail me Lesson and Book, “How to Be a Success in Radio-
Television.” {No Salesman will call. Please write plainly.)

......... .ZONE..... .STATE..........

VETS  Sinndms oo S

KLMOUPR R
MW americanradiohistorvy com
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Train at Home 1o JumpYour Pay
asaRADIO-TV Technician

Get a Better Job—Be

Ready for a Brighter

Future in America’s Fast Growing Industry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Television Broadcast Stations
extend from coast to coast now with over
30 million Television sets already in use.
Over 400 Television stations are on the air
and there are channels for hundreds more.

Start Soon to Make
10 to 515 a Week
Ex!ra Fixing s

-

L Re a0
Keep your job while training. Many
NRI students make $10, $15 and more a
week extra fixing neighbors’ Radios in
spare time, starting a few months after
enrolling. The day you enroll I start
sending you special booklets that show
you how to fix sets. The multitester you
build with parts I furnish helps discover
and correct troubles.

SEE OTHER SIDE

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc., is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

Get the benefit of our 40 years’ experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts I furnish ‘“‘bring to
life’” the principles you learn from my
lessons. Read more aboutl eguipment you
get on other side of this page.

More and more Television information is
being added to my courses. The equipment
I furnish students gives experience on
circuits common to BOTH Radio and
Television.

Find Out About this Tested
Way to Better Pay

Read al the right how fellows who acted
to get the better things of life are making
out now. Read how NRI students earn
$10, $15 a week extra fixing Radios in
spare time starting soon after enrolling.
Read how my graduates start their own
businesses. Then take the next step— mail
card below.

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
Radio-Television,” because it tellsyou about
my 40 years of training men and important
facts about present and future Radio-
Television job opportunities. You can take
NRI training for as little as $5 a month.
Many graduates make more than the total
cost of my training in two weeks. Mailing
postage-free card can be an important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9, D. C. Training Men for Ovcer
40 years. Approved Member, National
Home Study Council.

FIRST CLASS

Permit No. 20-R
{Sec. 34.9, P.L. &R}
Washington, D. C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N.W.
Washington 9, D. C.

—
WWW americanradicsseems—- ~~

J. E. Smith, President

National Radio Institute

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my ad! They decided
they should KNOW MORE . . . so they
could EARN MORE . .
Mail card below now.

. so they acted! '

A

| TRAINED THESE MeN

Lots of
Spare-Time Jobs
“I do a lot of spare-
time Radio and TV
servicing. It was fun
learning and 1 don't
y know how to thank

you." B. Goede, Plain-
< l

view, Minn.
i
- B
”y

-

Engineer with WHPE

““Thanks to NRI, I
operated a successful
Radio repair store.
Then I got a job with &
WPAQ and now am an
engineer for WHPE."”
V. W. Workman, High
Point, N. C.

Quit Job for
Own Business

““I decided to _quit my
job and do TV work
full time. I love my
work and am dolng
all right fAnancially.”’ .
William F. Kiine, Cin-
cinnati, Ohio.

A~

Now TV
Trouble Shooter

“‘1 had only gone to 7th
grade when [ started
course. Now have job ay
TV trouble shooter, also
fIx sets spare time.”
M. R. Lindemuth. Fort
Wayne, Ind.

NRI Course
Can't Be Beat

“Am with WCOC.
NRI Course can’t be
beat. No trouble pass-
ing 1st class Radio-
phone license examina-
tion."” Jesse W. Parker,
Meridian, Mississippl.

Extra Money

in Spare Time
I am a police eaptain
and also have good
spare-time service busi-
ness. Just opened my
new showrooms and
shop.” C. W. Lewls,
Pensacola, Fla.

My Training Leads to Jobs Like These

m

BROADCASTING : Chief Technician, Chief Operator, Pawer Monitor, Re-
cording Operator, Remate Control Operator. SERVICING: Home and Auta
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR
RADIO: Chief Operator,

Assistant Operator, Radiotelephone Operator.

GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION
RADIO: Plane Radio Operator, Transmifter Technician, Receiver Technician,
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans-
mitter Operator, Television Technician, Remote Control Operator, Service and
POLICE RADIO:

Operator, Receiver Serviceman.

Maint e Technici Transmifter

CUT our AN

Have Your Own Business

Many NRI trained men start
their own successful Radio-
Television sales and service
business with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. J., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”
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Auto-Radio Technicians:

ELCO

TRAINING COURSES MEAN M

SS FOR YOU

C = i rses for experienced service
S § ., - - s .
: - provide latest radio and re-
rmation—enable you to do the

ster and more efficiently.

ick, accurate auto radio diagnosis and
epair to factory specifications boosts your
profits. That’s why so many qualified auto
radio-technicians attend these Delco Radio
training courses at no cost for tuition, school
supplies, or equipment.

Factory-trained instructors, using latest
equipment and instruction methods, conduct

Working in si
structors, alte
nicians up to
at a General

eep radio tech- these intensified week-long courses, designed
r developments to familiarize repairmen with modern auto
=D AT R radio developments and factory-approved

repair techniques.

r % ) | The Delco Radio diploma, awarded only to
T » those who successfully complete the course,

is proof that you're equipped to give more
and better service to more people—and that
means more business.

If you’re an auto radio service dealer, come
yourself, or send your technicians. There’s
onc of 30 GM Training Centers near you.
Apply through your local Delco Electronic
Parts Distributor or write Delco Radio Divi-
sion of General Motors, Kokomo, Indiana.

1e thirty General Motors Training Centers
fountry is this one at Tigard, Oregon, a

ubiurb. Ample parking areas help to make this DELCO RADIO

»pular throughout the Northwest.
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA

HERE'S THE COURSE OF STUDY (1) Circuitry differences between home and auto radios. (2) Dead radio troubie-shooting
procedure and lab. (3) Noisy radio trouble-shooting and lab. (4) Weak radio trouble-shooting and lab. (5) Distorted radio
trouble-shooting and lab. (6) Intermittent trouble-chooting and lab. (7) Push-pull lock-up tuner lecture and lab. (8) Mechanical
operation of Signal Secking Tuner. (9) Electrical operation and trouble-shooting of Signal Seeking Tuner. (10) Autronic-Eyc operation
trouble-shooting procedure and tab. (11) Autronic-Fye installation and adjustment procedure. (12) Transistors and printed circuits.

November, 1955 21
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. of all the popular high fidelity

| equipment in use today. Feeds

t directly into magnetic or ce-
ramic inputs, allowing the full
advantages of compensation
circuits.

¢ Eliminates

- induced hum

‘e Eliminates
“drag’ caused
by magnetic
attraction to
steel turntables

e Increases recor
and needle life

e Has higher
output

e Response not
affected by load
resistance

e 10-second needle
replacement

e Individual needie
compliance

FREL! Comparative analysis booklet on
—— the “Music Lovers’’ Cartridge
i — — S e — — S =St T i

SHURE BROTHERS, INC.
225 W. HURON ST.
CHICAGO 10, ILLINOIS

|
|
|
|
l
|
! °
|

I

|

Please send analysis booklet on
your “MUSIC LOVERS”
cartridge.

ADDRESS

|
|
|
|
: NAME
|
|
|

CITY

ZONE

- ———— ———

LS
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

ANOTHER DELUGE of boiling briefs
on pay—see TV flooded the Commis-
sion’s offices, as the final round in the
paper hearings came to a close, short-
ly after the Labor Day holiday. Once
again the networks scored the toll idea,
calling it impractical and an imposi-
tion on the public, while the trio of
code proponents and a few others
called the idea the salvation of TV.

In the flurry of closing statements,
toll opponents also warned the FCC
that it had no authority to decide the
issue under the present laws, and urged
that the matter be referred to Con-
gress to determine once and for all
whether the subscription plan should
be considered a common carrier, as
the telephone companies, or broadcast-
ing; or whether pay programs should
be sent over leased wires.

Thus, with so muddled a situation fac-
ing them, plus over seventy volumes of
pounding verbage to sift, the Commis-

sion has quite a chore ahead of it. A
number in industry and on the Hill
has indicated that the best way to han-
dle the affair from now on would be
to issue a call for public hearings and
listen to oral testimony. Such sessions,
which would feature cross examina-
tions, could resolve a number of the
basic pro and con arguments, and also
clarify the picture for any possible
Congressional action.

One of the most caustic rebuttals
came from CBS, which said that the
claims of pay-TV proponents were so
vague and general, that they should be
disregarded. The American system of
telecasting, noted Columbia, is by uni-
versal admission the best in the world.
And that is why those who foster the
cause of toll television, they added,
have just ... “polished the glitter . ..”
and simply glorified the gamut of pres-
entations possible under coin TV,
when actually, such programs are now

NEW TV STATIONS ON THE AIR

(As of October 25, 1955)

“The following new stations bring the lists published in previous issues up ‘to date.

changed its call letters to WTVH.

_ FREQUENCY VIDEO VIDEO
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER
i (IN MC.) (IN FT.) (IN KW.)
California
Sacramento KCRA-TV 3 60-66 16.06 100
San Jose KNTV 11 198-204 4.93 20
Florida
Daytona Beach WESH-TV 2 54-60 17.8 1.26
Georgia
Thomasville WCTV 6 82-88 11.8 100
Illinois
Chicago WTTWt 3 60-66 16.06 56.2
Kansas
Wichita KARD-TV 3 60-66 16.06 100 "
Louisiana
Shreveport KTBS-TV 3 60-66 16.06 100
Missouri
Kirksville KTVO 3 60-66 16.06 100
Nebraska
Hastings KHAS-TV 5 76-82 12.74 100
North Carolina
Washington WITN v 174-180 5.61 316
Texas
Fort Worth KFJZ 11 198-204 4.93 200
Lufkin KTRE-TV 9 186-192 5.25 26
Virginia
Rgoanoke WDBJ-TV ¥ 4 174-180 5.61 316
West Virginia
- Huntington WHTN-TV 13 210-216 4.65 316
Territories
Mayaguez, P. R, WORA-TV 5 76-82 12.74 1.48
Canadian Stations
St. Johns,
Newfoundland CJON-TV 2 54-60 17.8 21,04
Barie, Ontario CKVR-TV 3 60-66 16.06 14

WWOR-TV, channel 14, Worcester, Massachusetts, has gone off the air. KTVU, c.har.\nel 36,
Stockton, California, is now back on the air. WTVH-TV, channel 19, Peoria, lllinois, has

tEducational.

The frequency of the video carrier = 1.25 + channel lower freq. limit. Total number of
TV stations now on the air in U.S.: 466 (116 of which are u. h. £).

WWW.americanradiohistorv.com

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Prepare for a Good Paying Job —Or Your Own Business

25 BIG KITS “I Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
big new catalog . . . YOURS FREE . ..

JUST MAIL COUPON!
I can train and prepare you in as little as

10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly mnk_ Sprayberry
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS . .. planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way —with Actual Radio-Television Equipment

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

See for Yourself...Make Your Own Decision

NEWEST
H |
DEVELOPMENTS .o o Mail Coupon Toduy..
Your training The coupon below brings you my big new catalog plus
‘covers UH F, Color an acrual sample Sprayberry Lesson, I invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept.25-E, Chicago 6, Illinois

Mail This Coupon For Free Facts and Sample Lesson
BN  SPRAYBERRY ACADEMY OF RADIO

ARRE 06 Dept. 25-£, 111 N. Canal St., Chicago 6, 1.
Please rush all infarmation on your ALL-NEW Radio-Tele-

Rad,o'[elews,on "f vision Training Plan. | understand this does not obligate me

IRMN!NG PLAN and that no salesman will calf upon me. Include New Cata-
i ~ - \ log and Sample Lesson FREE.

Nome Age.

Addre

November, 19535
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DISTRIBUTION AMPLIFIER

High gain 5-tube cascode cir-
cuit with input noise figure of
only 6db.—approaching the-
oretical minimum. Flat re-
sponse for color.

mote db per Dollar Bill

JERROLD ELECTRONICS CORP.

2214 CHESTNUT ST.,

24

it The BIG

Multiple
TV Market

TV set orders.

LINE SPLITTER 11 needea)

Equally divides amplifier out-
put 2 or 4 ways to feed
low-noise toax distribution
“‘buysses’’ in various wings.
No tubes; cannot overload.

PHILADELPHIA 3, PA.

... 5ell the JERROLD
TV Multi-Outlet SYSTEM

The Jerrold TV Multi-Outlet System is not
only the casiest, most profitable distribution
system to sell . . . it is also your key to large

For the Multi-Outlet System distributes
snow-free pictures to 5, 10, 20 or more receiv-
ers from a single antenna—with an increase
in signal strength and with highest possible
signal-to-noise ratios.

Best of all, Jerrold supplies you with com-
plete sales aids—brochures, cost-estimating
data ... plus instructions that make installa-
tion a breeze for any TV service technician.

Find out how you can capture the grow-
ing multiple-sec market. Write to Jerrold
for complete information. )

1/

LINE TAP IMPEDANCE
MATCHER

One for each receiver. Com-
pensates for line response
tilt. lsolates receivers from
each other. Matlches coax to
300 ohm set. No tubes.

Al

www.americanradiohistorv.com

| available and coming . . . ‘“to the

American people in improved quality
and from more diversified sources
every day that goes by.”

The network viewed the pay pro-
gram as one which would subvert the
present system and subject teleview-

ers to a ... “system of charges more
onerous than any system of Govern-
ment tax . . . ever contemplated . . .”

The idea that the toll plan should
be given a trial was also hit, for such
a move, said Columbia, would only
prove, at best, that there is a minority
who could afford to and would pay for
programs. All that this test would
prove, added CBS, is that if someone
received the right to . . . “charge
admission to what hitherto had been
a public picnic grounds, enough hungry
people might need a place to eat badly
enough to make the enterprise . . . an

| extremely profitable one . . . This

would be true even though fewer peo-
ple could use the picnic grounds, and
even though the people who were ex-
cluded from it might be those who
needed its facilities the most.”

One brief, filed by a Philadelphia
manufacturer of community-TV equip-
ment, re-emphasized an earlier stand
that all toll codes could be broken and
therefore all of the proposals were
senseless. All systems, it was noted,
feature basic decoder designs that are
common, even though some principles
of circuitry and their mechanical com-
plexities vary. According to this manu-
facturer, the three decoders were simi-
lar in the following respects:

Video information from the receiver
must be obtained in order to operate
the decoding devices. This requirement
necessitates the use of a switch to break
into the video portion of the teleset,
when the decoding mechanism is in op-
eration, or if normal programs are to
be observed, a switch in the decoder is
necessary in order to complete the
drive circuit, thereby restoring the
recciver for normal operations. In
addition, audio information is neces-
sary for the operation of the decoders.
Such signals are obtained either from
the output of the FM discriminator, or,
if the receiver has insufficient audio
fidelity, it then becomes necessary to
obtain an audio intermediate-frequen-
cy drive signal from a stage prior to
the M detector. The audio, after de-
coding, is re-routed back to the re-
ceiver to a point in the audio ampli-
fier section. Also, information is neces-
sary from the horizontal output cir-
cuitry, as well as from -the vertical
output stage.

To obtain video information requires
two connections; an encoded video in-
put to the decoding device, and a de-
coded video output from the decod-
ing device. Two connections were also
said to be required to obtain audio in-
formation; an audio or an audio inter-
mediate-frequency input to the decod-
ing device, and a decoded audio out-
put from the decoder. This quartette
of connections, plus the vertical and
horizontal connections, add up to a

(Continued on page 140)
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AIRCRAFT INSPECTOR

“With RTTA training -
and through repairing .'/

radios and televisions | l
for the right people at &

the right price, | was ,
able to make the right

contacts. | am now an Inspector for
Douglas Aircraft at about $125 ¢
week."

Hugh Maddox, Los Angeles, Cafif.
§/30/5¢

VETERANS - - NON-VETERANS

LET ME HELP YOU EARN
TOP MONEY in TELEVISION

~as I've helped these men—

$60 A WEEK IN SPARE TIME

**l have the skill and
know-how to do the
work | love best and
to enjoy better things
in life, thanks to RTTA.
I am now working af
TV servicing and making $60 a week
spare time."”

Harold Gimlen, Flint, Mich:
8/n/5¢

ASSISTANT MANAGER

Now, while demand for trained men is rising, you can prepare for a top-pay, life-
time career as an electronic technician, television repairman, or studio technician
... or set up your own profitable business. You don’t need any experience whatso-
ever to add your name to my list of hundreds of successful graduates.

“l am Assistant Mon- .
LEARN BY DOING | As part of your training | give  ager of Day and Nite | \
you the equipment you need to ;" Se:;";-l . Hwe

st set up your own home laboratory and prepare for ~ (°0n®¢ T BN

- Rnd:‘owkzr:lm PY Y d prep Tulsa, Okla. 1/3/ss \g’

a BETTER-PAY TV JOB. You build and keep an
Elec’rromagnetic TV RECEIVER designed and engi-
neered to take any size picture tube up to 21-inch.
| (10-in:h tube furnished. Slight extra cost for larger

sizes.) ... also a Super-Het Radio Receiver, AF-RF
" Signal Generator, Combination Voltmeter-Ammeter-
el e Ohmmeter, C-W Telephone Transmitter, Public
""" Address System, AC-DC Power Supply. Everything
supplied, including all tubes.

EARNS EXTRA MONEY

“RTITA training gave
me a chance far my
own business, exira
money earned, and
more things that the
price of the course
could never equal.”

Bryce Ruttle, Peferborough, On-
tario, Can. (274

AF-oF
f Signal Geaerator |

b

Publig Address System |
Y]

Amineter-Ghmmeter

STUDY NEWEST DEVELOPMENTS
My training covers all the latest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —
TRANSISTORS — PRINTED CIRCUITS, etc.

CHOOSE FROM THREE COMPLETE COURSES

covering all phases of Radio, FM and TV
1. Radio, FM and Television Technician Course — no previous experience needed.
FM-TV Technician Course — previous training or experience in radio required.
TV Camzraman and Studio Technician Course — advanced training for men
with Radio or TV training or experience.

After you finish your home study training in Course 1 or 2 you can have two
weeks, 50 hours, of intensive Lab work on modern electronic equipment at

our associate resident school, Pierce School of Radio and Television. THIS
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER!

FEELS FULLY QUALIFIED

“With your training |
feel fully qualified to
get out and compete
with all radio me-
chanics in this area.
| have over $1,500 in-
vested in fest equipment, $1,000 in
tube stock and $200 in miscellanecus
equipment. Since } haven't had one
complaint in 9 months | have been
servicing sets, your school must have
done o good job."

Jim Martin, Collinsville, lIl.
UGz

MAIL THIS COUPON TODAY!

r B B BN G = OB W
Mr. Leonard C. Lane, President

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

FCC COACHING COURSE

Important for BETTER-PAY JOBS requiring FCC Llicense! ‘fou
get this training AT NO EXTRA COST! Top TV jobs go to
FCC-licensed technicians.

EARN WHILE YOU LEARN

Almost from the very start of your course you can earn extra

money by repairing sets for friends and neighbors. Many of my geé‘:,‘.’s.::y igh in cns Age
students earn up to $25 a week . . . pay for their entire train- - e

ing with spare time earnings . . . start their own profitcble m'm wie 18

service business. '°"“‘“ = City. Zone Stote.

(o lewwum lﬁai/nian ]'lvaéo,w

52 EAST 19th STREET e NEW YORK
Licensed by the State of New York ® Approved for

November, 1955

FREEI Il send you
* my new 40.
page book, “How
to Make Money in
Television.- Radio -
Electronics,”’ o Free
sample lesson, and
other literature
showing how and
where you can get

3, N. Y.

Veteran Training

RADIO-TELEVISION TRAINING ASSOCIATION
Dept. T-11C, 52 East 19th Street, New York 3, N. Y.

Dear Mr. Lane: Moil me your NEW FREE BOOK, FREE SAMPLE
LESSON, ond FREE oids thot will show me how f con make BIG
MONEY N TELEVISION. | understend | om under ne sbligation ond
n¢ solesmon wifl coll.

(PLEASE PRINT PLAINLY)

f AM INTERESTED IN:
[J Rodie-FM-T¥ Technician Course | Write discharge date
[J EM-TV Technician Course

[J 1V Comeraman & Studic
Technicion Course

- N aoam Emeall

N

wWWW.americanradiohistorv.com
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A GIANT FOR

Telephone science produces an

important new rectifier

At Bell Laboratories onc line of re-
scarch isoften fruitful in many ficlds.
Latest example is the silicon power
rectifier shown above.

Product of original work with semi-
conductors—which carlier created the
transistor and the Bell Solar Battery
—the new rectifier greatly reduces the
size of equipment needed to produce
large direct currents. It is much
smaller than a tube rectifier of equal
performance and it docs not require

BELL TELEPHONE

LABORATORIES

the bulky cooling equipment of other
metallic rectifiers.

In the Bell System the new rec-
tifier will supply direct current more
economically for telephone calls. It
can also be adapted to important uses
in television, computers, industrial
machines, and military equipment.
Thus, Bell Telephone Laboratorics
rescarch continues to improve te-
lephony—while it helps other fields
vital to the nation.

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES

CAREERS FOR CREATIVE MEN IN SCIENT{FIC AND TECHNICAL FIELDS

26

ITS SIZE |

Above, new rectifier (held in pliers) is contrasted with
comparable tube rectifier and its filament transformer,
rear. Mounted on a cooling plate, lower center, the
new rectifier can easily supply 10 amperes of direct
current at 100 volts, that is 1000 watts—enough to
power 350 telephones.

RADIO & TELEVISION NEWS
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Add Technical Training
To Your Practical Experience ~
Raodio Operator

GET YOUR FCC LIGENS LICENSE
INAHURRY! ~— \iz=D

Then use our Amazingly Effective ‘:cég;;‘g‘g“\f}cop
JOB-FINDING SERVICE 2\

O TELLS HOW - e

o e WE G”ARANTEE EFFECTIVE JOB-FINDING SERVICE

Mveulteilficlpasshyoun TO TRAIN AND COACH YOU HELPS CIRE TRAINEES GET BETTER JOBS

ommercial License
. . AT HOME IN Here Are Just a Few Recent Examples of Job-Finding Results:

exam after completing

our course, we guaran- SPARE TIME UNTIL YOU GET

CO_'“me"io‘

BROADCASTING

tee to continue your

“Your ‘Chief Engineer’s Bulletin’ is a grand way of ohtaining employment for vour
graduates who have obtained their 1st class license. Since my name has been on

btai our Commer- . R
Y i If you have had any practical experience— CIVIL SERVICE
cial License. amateur, Army, Navy, radio repair, or “I have obtained a position at Wright-Patterson Air Force Base, Dayton, Ohio,

experimenting.

for me had a lot to do with my landing this desirable position.’’

training without addi-

i i the list T have received calls or letters from five stations in the southern states, and
flor.\al cost of any kind am now employed as Transmitting lLngineer at WMMT.*

until  you successfully Elmer Powell, Box 274, Sbarta, Tenn.

as

Junior Electronic Equipment Repairman. The Kmiloyment Appliga(ion you prepared

. ; Eus HOW‘ Charles E. Loomis, 1516 Genessee Ave., Dayton 6, Ohio
AIRLINES

‘Due to your Job-Finding Service, I have becn getting many offers from all over

- .
Employers make JOB OFFERS lee These the country, and have taken a job with Capital Airlines in
Chicago as Radio Mechanic.*”
to Our Graduates Every Month QURS IS THE ONLY Harry Clare, 1537 S. Drexel Blvd., Chicago, TiL.
X e . ! WHICH i
Letter from nationally-known Airlines, ‘‘Radio Operators and Radio MeThanics are SSSE‘EFES FCC- Your FCC Ticket is recognized hy employers as proof
needed for our company. Periodic wake inCrease with opportunity for acvancement. TYPE EXAMINA- of your technical abhility.
Roth positions include many combany benefits such as paid vacations. free flight TIONS WITH ALL
mileayge allowar.ce and group insurance.’’ LESSONS AND
Letter from nationally-known Manufacturer, “‘\We have a very great reed at the FINAL TESTS.

GETALL 3 FREE/

present time for radio-electronics technicians and would apbreciate sny helpful
stgrestions that you may be able to offer.””

These are just & few examples of the job offers that come to our office perind-

ically. Some licensed technician filled each of these jobs . . . it might have
been you!

HERE'S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY
With OUR Coaching AT HOME In Spare Time.

MAIL COUPON NOW ¢

Cleveland institute of Radio Electronics
e Desk RN-82—4900 Ewclid Bldo., Cleveland 3, Ohio
{Address to Desk No. to Avoid Delay)

. I Please send at once, without obligation. vour FREE hooklet, ‘‘How to Pass
Name and Address License Lessans FCC License Examinations’ (does not cover exams for Amateur License): a
A/1C Ronald H. Person 1 sample FCC-type lesson and the important new information bocklet, ‘‘Money-
St. Louis 20, Mo.. . ........ 1st 25 weeks Eféii:egerxrxgg Cxaisfgese Information.”* Be sure to tell me ahout your Television
Carl Verboomen [ | o PLEASE PRINT CLEARLY
Wrightstown, Wis.. . ....... 1st 18 weeks  An Aoporoved 1
Marvin F. Kimball Member
Lafayette, Ind...... J—— 2nd 21 weeks : I NAME i gi0u me b g » o sy hesy i Pyl B g vs o a e AGE...........
L. M. Bonino ! 1
Harlingen AFB, Tex.. ...... 2nd 16 weeks
John E. Hutchison I ADDRESS ...c.ivienienans L BP Tl - TR Ay o T I - » ToEs P A i
Bluefield, W. Va.. ..., .....1st 27 weeks ]
. . . . (o) {1 b /P Py ey e Dt (e 1 S SN
Carl E. Smith, E.E., Consulting Engineer, President ] FOR PROMPT RESULTS Zs()gﬁ;, Ams;:'ft" ”
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 1 Special tuition rates to members ‘of the U.S. Armed Forces
o a 2 ectronic Training also available to Canadian Residen
DESK RN-82, 4900 Euclid Bldg., Cleveland 3, Ohio e 5 S0 Gn wE S T S EE S N D SE NS E BD SE SE S SS N S NS »

November, 1955
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Now...easier
more versatile
operation for...

THORENS u1.:

THE ONLY HI-FI CHANGER

SIMPLIFIED

SPEED CONTROL
Dial-selection of
any of three speeds
plus a fine-tuning
knob to permit exact
pitch adjustments
above and below all
standard speeds.

CONTROL FOR
MANUAL OPERATION
Allows you to dis-
engage the automatic
trip mechanism
to enjoy flexible
operation.

Plus an improved direct-drive motor
with separate gear for each speed
.+ for absolute speed constancy
ond silence.

$93.75 net

. for more about new

See Your Dealer or..
improved Thorens Record Changers,
Players and Turniables wrife:

Music Boxes

svﬂss Hi-Fi Components
MADE Spring-Powered Shavers
Lighters

NEW HYDE PAIK 3 MEw YORK
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| Atlantic area . . .

Within the = 59l
Il Indust

=== "L S B Ll

| JOHN 8. GRAY, for many years a mem-

e

ber of the technical staff of Hughes
Aircraft Company,
has been named |,
chief engineer of
Berlant Instru-
ments of Los An-
geles, manufacturer ;

of “Berlant” and g
“Concertone” tape
recorders.

The new appoint-

. ment was announced by American

Electronics, Inc. of which Berlant is a
wholly-owned subsidiary.

Mr. Gray was formerly assistant
project engineer for Sperry Gyroscope
Company. He served in the Navy for 3
years as an officer and is a member of
the Naval Reserve. He is a graduate of
the Stevens Institute of Technology, a
senior member of the IRE, a charter
member of AES, and a member of the
Acoustical Socwty of America.
WILFRED L. LARSON president of
Switcheraft, Inc., Chicago, was recent-
ly elected chairman of the Association
of Electronic Parts and Equipment
Manufacturers, trade group composed
of 120 Midwest electronics firms.

J. Wayne Cargile, sales manager of
Permo, Inc., was elected vice-chairman
and Helen Staniland Quam of Quam-
Nichols Company, Chicago, was re-
elected for her eighteenth annual term
as treasurer.

MICHAEL P. FUMAROLA has been named
publicity director for all of the divi-
sions of JFD Manu- s
facturing Co., Inc. [0
of Brooklyn.

He will coordinate |
all promotional and |
publicity programs |
for the antenna, ro-
tator, and capacitor
divisions and work .
in close association %= ’
with Ed Finkel, sales manager, on
marketing problems from the public
relations standpoint. He will prepare
information on the company’s technical
and merchandising developments as
well as plan public service operations
for parts jobbers, dealers, TV stations,
and consumer publications.

*

® %

LAWRENCE C. FULLER, JR. has estab-
lished a new manufacturers’ represen-
tative firm at 32 Rittenhouse Place in
Ardmore, Pa. to service the Middle
ARROW SALES, INC.
of North Hollywood and Chicago has
merged with G. L. ELECTRONICS, INC.
of Los Angeles. This merger now of-
fers buyers two sources from which to
order by mail and three locations where

www americanradiohietorv com
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in-person purchases can be made. Mail
orders are handled at P.O. Box 3878,
North Hollywood, California and 2441
S. Michigan Avenue, Chicago 16, Illi-
nois while stores are maintained in
Chicago; at 2005 Empire Ave., Bur-
bank, California; and 1632 Venice Blvd,,
Los Angeles 6, California.
E3 # £

MILTON J. SHAPP has been re-elected
president and chairman of the board of
Jerrold Electronics
Corp., Philadelphia
manufacturer of
equipment for mas-
ter television anten-
na systems.

Also re-named
vice-president by
the board was Hen-
ry J. Arbeiter who
has served as chief engineer since 1948.
Two new vice-presidents were elected;
Donald Kirk, Jr. to be vice-president in
charge of research and development,
and Caywood C. Cooley who will direct
the field service organization of the
firm. Simon Pomerantz, controller of
the company was elected treasurer
while James J. Fuld was named secre-
tary.

ELGIN NATIONAL WATCH COMPANY
has established warehouse and distri-
bution facilities in Elgin, Illinois for
two of its West Coast electronics plants,
AMERICAN MICROPHONE €O. and AD-
YANCE RELAY €O. A large stock of
parts will be carried at the new ware-
house . . . A Mid-America regional
marketing office has been opened at
7001 W. North Avenue, Oak Park, Illi-
nois by TEXAS INSTRUMENTS INCOR-
PORATED. The company’s line of semi-
conductor products and electronic com-
ponents will be marketed from the new
facility .. . BERLANT-CONCERTONE
has named ELECTRONIC CORPORATION
OF AMERICA, 104 Somerset St., New
Brunswick, N.J. as its factory parts
exchange warehouse on the east coast

. Production of electrical devices,
plastic products, and electronic com-
ponents is now under way in the new
SIERRA ELECTRIC CORPORATION plant
at Gardena, California. Five separate
locations in the Los Angeles area have
been consolidated at the new site . . .
EASTERN PRECISION RESISTOR CORP.
has moved to a new and enlarged plant
at 675 Barby Street, Brooklyn, N.Y.
The firm was formerly located at Rich-
mond Hill, N.Y. . . . L. L CONSTANTIN
& CO., manufacturer of glass-to-metal
vacuum seals and other electronic com-
ponents, has opened a second plant at
187 Sargeant Ave. in Clifton, N.J. . . .
MICRO SWITCH of Freeport, Illinois
has purchased a multi-story factory

RADIO & TELEVISION NEWS
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NOW... RCA trains you at home

to be an expert technician In. ..
TV SERVICING|

NOW THREE HOME STUDY COURSES, . . pre-
pared by instructors of RCA Institutes,
engineers from RCA Laboratories, and
training experts of the RCA Service Com-
pany. Clearly written . . . easy to understand
. .. the same high caliber instruction as given
in theresident classrooms of RCA
INSTITUTES.

® COURSE I—RADIO-TELEVISION ELECTRONICS
—starts you from the ground up to a solid
working knowledge of electronics. Without
any previous experience, you get a thorough
training in radio theory and servicing tech-
niques for AM, FM, home and car radios...
plus an introduction to the fundamental
theory and practices of television.

® COURSE ) —TELEVISION SERVICING—pre-
pares you to advance from radio into the
expanding field of television servicing as a
well-trained service technician. If you have
completed Course I or are now working in

st B oS
} 350 West Fourth Street,
A i "
RCA INSTITUTES, INC. |
A SERVICE OF RADIO CORPORATION of AMERICA |!
350 WEST FOURTM STREET, NEW YORK 18, N.Y. s —
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the field of radio or TV, Course II will show
you the many special techniques of trouble-
shooting, aligning, checking, and repairing
modern tlack and white TV sets.

NEW TV KIT AVAILABLE WITH COURSE Ii
—there is no better way to learn than by
doing and RCA Institutes has developed a
large-screen TV KIT available to home study
students to build while taking Course II. It
has the rmost modern up-to-date circuitry,
actually enabling you to apply at home all
the latest servicing.techniques.

® COURSE IIl—COLOR TELEVISION SERVICING
—covers all phases of color servicing tech-
niques. It is a practical, down-to-earth
course in color theory as well as how-to-do-
it servicing procedure. A natural move
“up” from Course Il qr for those now
employed in TV.

SINCE 19D9, RCA INSTITUTES has trained

RCA Institutes, Inc., Homes Study Dept. RN-115

Without obligation, send me FREE CATALOG on Home Study Courses
in Radio, TV and Electronics. No salesman will call.

tronics. Many graduates have established
their own paying business. Now this oppor-
tunity is available to you at home.

“PAY-AS-YOU-LEARN" PLAN . . . you pay
for one study group at a time, as you pro-
gress through the course. Tuition costs are
amazingly low. For full details, mail coupon.
A SERVICE OF RADIO CORPORATION OF
AMERICA —RCA INSTITUTES {5 licensed by the
N. Y. State Education Department . . .
recommended by radio and television serv-
ice organizations.

SEND FOR
FREE
CATALOG
Now

New York 14, N. Y.

Please Print
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www.americanradiohistory.com

30

(VACUUM TUBE YOLTMETER)

‘ YOUR KEY TO EXCELLENCE

PLa@st ron

The MODEL “777” VIVM.is a completely self-contained,
ready-to-use test instrument. Its accessories and the HF co-ax
cable, DC Probe, AC line cord and instruction book all fit in
the genuine California Saddle Leather carrying case that is

furnished with the instrument.
42 Unduplicated Ranges

llluminated Dial (5000 hour self-contained lamps)

Die Cast Chrome Finished Bezel
Metal Case, unbreakable, vltra compact

Doubly Shielded, time proven 200 microamp movement

Permanent Accuracy...3% DC, 5% AC
Large, Easy to Read Scales 47’ Long

Color Coded Scales: green—ohms;
black—-AC, DC; Red—P. to P.

2 Zero Center Scales for FM Discriminator Alignment

Separate Range and Function Switches
Only 2 Jacks for All Measurements

New, High Style, Easy-to-Use Chrome Bar Knobs
Dual Purpose Handle also serves as AC line cord reel

777" VIVM.complete with $ 9 5
Coaxial Cable, DC Probes and Leather Case —
at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY

151 PASADENA AVE. « SOUTH PASADENA, CALIF.

www americanradiohistorv com

building which provides 300,000 square
feet of manufacturing space. The com-
pany has been operating from this lo-
cation on a lease basis for a number of
years . . . BENDIX AVIATION CORPO-
RATION is building a 85,000 square foot
building in the Detroit area to house
its research laboratories division .
XCELITE, INCORPORATED of Orchard
Park, N. Y, has added a new building
which will increase the firm's output
of hand tools by about 25 per-cent.
®  x x

ARTHUR J. RICHARDS has been ap-
pointed chief radio engineer of the elec-
tronics division of
Arvin Industries,
Inc. of Columbus,
Indiana.

He has been serv-
ice manager of the |
radio division for the |}
past six years hav- '}
ing joined the com- |
pany in 1949 after a
three year tenure as radio design en-
gineer for Capehart-Farnsworth Cor-
poration of Ft. Wayne.

His new duties will include super-
vision of the design, engineering, and
pre-production planning of the firm's
radio line.

* # L3
W. D. JENKINS of the Radio Supply Co.,
Richmond, Va. has been elected presi-
dent of the Electronic Parts Distrib-
utors Show for 1956. Theodore Ross-

| man of Pentron Corp. was chosen vice-

president; W. Walter Jablon of Presto
Recording Corp. was named secretary
while Herbert W. Clough of Belden
Mfg. Co. was elected treasurer.

The board of directors also made pre-
liminary plans for the 1956 Show
which will be held in Chicago the third
week in May. Mr. Jenkins appointed

| committees to deal with the budget,

entertainment, housing, publicity, cre-
dentials, and the educational program
of the sessions.
w*® £ *

PAT J. MORRISEY is the new industrial
sales manager for Gramer-Halldorson
Transformer Cor-
poration of Chicago.

He will manage
sales of the firm's
complete line of
electrical and elec-
tronic products for
industrial applica- |
tions.

Mr. Morrisey has
been identified with the electronics in-
dustry for over seventeen years having
been associated with a leading manu-
facturer of electrical components prior
to his present affiliation.

®

CI

LLOYD E. SWEDLUND has been named
manager of monochrome tube product
engineering at the General Electric
Cdthode-Ray Tube Sub-Department in
Syracuse . . . JEFF D. MONTGOMERY,
former sales engineer for Andrew Cor-
poration, has been named West Coast
engineering manager of Andrew Cali-
fornia Corporation of Claremont, Cali-
(Continued on page 136)
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you can't argue with acceptance

the most
complete
line

: of twist mount
lectrolytic capacitors

Betterthan any claims we could make is the unquali-
fied and enthusiastic acceptance by engineers and
servicemen alike, These are some of the features on
which this acceptance is based:

® Aluminum containers provide maximum
protectidn against moisture.

® Low leakage, long shelf life.
® Designed for 85° C. operation.

® Complete with metal and bakelite
mounting plates.

® Easy to mount.

\ d means money. Ask
your Pyramid jobber about
the ti}r\ne saving serviceman’s
wrench for locking or unlockin . . . .
the mounting earsgof -Pyramid’g Pyramid capacitors are listed in Sams’ Photofacts

twist mounts.

® Extremely compact—yet highly dependable.

www americanradiohistorv com
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NEW G-E PICTURE- TUBE
TV SERVICE DEALERS

,. How to get television service business where your customers
cannot pay at once, in full.

2. How to move repaired TV sets now in your store, left there

by owners unable to pay immediately.

F‘W *
Cray Tooms |

7y ALUMINIZED |
/©) picture TuBES | §

3’ How to keep down your book receivables, in order to free

working capital for business growth.

YOUR G-E TUBE DISTRIBUTOR HAS FULL INFORMATION. ACT TODAY !
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Wdespread TV ownership has meant a steady
uptrend in servicing volume. At the same time,
demands on you have increased—demands on your
time, facilities, and capital.

General Electric’s consumer finance plan for
complete picture tube installations, opens up to
you, as a service dealer, credit resources which help
you tap markets thus far untouched. Markets
where customers can’t pay large television service
bills immediately and in full—but can, and will, pay
their bills out of income.

Up to now, your local credit facilities may have
been inadequate to handle instalment buying. So
. . . G.E. makes available special financing aid in

%ur TV service customers now can afford to re-

place worn-out picture tubes immedia'ely. They no
longer feel obliged to wait.

You can do a Grade-A servicing job, complete with
‘new receiving tubes and any needed paris . . . because
your customers need pay as little as $5 clown, the rest
in monthly instalments.

FINANGE PLAN HELPS
- SOLVE 3 MAJOR PROBLEMS

i : R —p T
3 Tms ) LY >
i o il

order to help you get all the TV service business
you can profitably undertake.

The plan is simplicity itself—your customer pays
a small sum down, signs one contract form, and
later on you are reimbursed for the full amount of
the tubes and labor you've invested, plus your
profit from the job. Your capital is untouched. Your
receivables remain low.

Ask your G-E tube distributor for complete in-
formation on this new way to get more service
business—at no sacrifice of your working capital!
Instructions . . . contract forms . . . advertising-
promotion helps are ready for you. Tube Depart-
ment, General Electric Company, Schenectady 5, N.Y.

TV owners now can afford to buy the best from you.
That means G-E Aluminized Tubes—G-E Service-
Designed Tubes—other high-quality components.

You can successfully compete for the local consum-
er’s retail dollar. You are offering the same up-to-the-
minute credit-purchase terms as other progressive
merchants in your neighborhood.

CHECK THESE_PLUS BENEFITS FROM G.E.’s FINANCE PLAN:

i

GENERAL ELECTRIC

161-1A5
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[HUNDERD!

HI-STRENGTH ALUMINUM,
QUICK-RIG CONSTRUCTION

e,

For high performance,
low cost, permanent installation,
choose a Telrex “Thunderbird”—

i

Producers of famous “BEAMED POWER”
Communication Rctaries. Call or write
for new catalogs on TV Antennas,
Commercial Arrays or Amateur Rotaries.

P
&2

a

TELREX
ODEL T-120

All=-Channel TV!

o DUPLEXED ELEMENTS FOR MAXIMUM GAIN
o COMPENSATED “TROMBONE" MATCHING SECTIONS FOR

MAXIMUM EFFICIENCY

e FULL VIDEO, AUDIO BANDWIDTH FOR MAXIMUM BLACK
AND WHITE AND COLOR FIDELITY

The new Telrex

"THUNDERBIRD"

multi-element wide-band

Beamed Power arrays are engineered for fringe and “sub-
fringe” area reception, and for all receiving conditions requiring
exceptionally good directivity and high sensitivity.

Super Thunderbird Model T-120 is the
finest wide-band, multi-element array
ever developed. A system of variable
impedance phasing loops permit pre-
cision tuning and the duplexing of ele-
ment functions to provide the equiv-
alent of 6 operating elements on the
LO channels; 13 elements on the HI
channels. Element for element, they de-
velop greater gain and directivity than
many single channel arrays. Model
T-120 is accurately matched to 200-300
ohm transmission line for both HI and
1O channels with compensated '‘trom-
bone'’ sections to yield exceptionally
high gain and optimum signal transfer
efficiency. LO band gain averages bet-
ter than 5.5 db; HI band gains exceed
12 db, while front-to-back ratios range
to 25 db.

For brilliant, interference-free signals
under toughest reception conditions,
choose the Telrex Super Thunderbird
T-120! Available also in 2 bay units—
Model T-122, Vy-wave stacked for gain
increases averaging 3 db on all chan-
nels; and Model T-1225, l45-wave
stacked to provide gain increases up
to 4.5 db on LO channels, over single-
bay units.

Thunderbird Model T-110 incorporates
all the high-performance features of
the Super Thunderbird T-120, including
variable impedance loop phasing, com-
pensated '‘trombone’ matching sec-
tions and in-line, low wind resistance
configuration plus high strength, all

““CONICAL-V-BEAMS’’

aluminum, quick-rig construction for de-
pendable, high performance, low cost,
long lasting™ installations. Duplexed
elements are equivalent to § effective
elements on LO channels for average
gains exceeding 5 db; and 11 operating
elements on the .HI channels for gains
exceeding 10 db. Front-to-back and
front-to-side ratios of better than 22 db
minimize interference.
Available stacked Vg-wave, Model
T-112, for all channel gain increases of
3 db; and VYe-wave stacked, Model
T-1128, for increased gains to 4.5 db on
LO channels.

Thunderbird T-130 employs Conical
Dipole and "“V” Beam quadrature
phased driven elements to achieve vir-
tually flat, stepless gain characteristics
on all VHF channels with minimum
number of elements. Model T-130 also
employs variable impedance phasing
loops, duplexed elements and Telrex
compensated ‘"trombone’’ matching sec-
tions. Four effective LO channel ele-
ments; 9 operating elements on HI
channels, produce gains to 5 db on 2-6,
and up to 11 db on channels 7-13.
Special trap circuitry used in all Thun-
derbirds, attenuates interference aris-
ing outside the assigned TV bands to
assure crisp, smear-free picture quality
and full sound response.

Model T-132, stacked Yy-wave gives
average gain increase of 3 db on all
channels; Vo-wave stacked Model T-1328
provides up to 4.5 db gain on LO
channels over single bay.

ASBURY PARK 7
NEW JERSEY, U.S.A.
Tel. PRospect 5-7252

Canadian.DiSlribufor:
DELHI METAL PRODUCTS,
LTD., Delhi, Ontario

*#Conical-V-Beams” are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and
British Patent No. 691,485 — other patents pending. Sold only through authorized distributors.

www americanradiohistorv com
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HERE IS THE TAPE RECORDER
THAT “‘COULDNT BE MADE...

What a serious high-fidelity enthusiast
wants in a tape recorder has never
been a mystery. He wants a recorder
which, at 7% ips will equal or exceed
professional performance at 15 ips—
and at a price comparable to the price
of the usual garden variety of “home
recorder” In other words, he wants
flat response over the entire audio
range, undetectable noise, hum, wow
and flutter and professional NARTB
equalization —at 73 ips (to give up
to 90 minutes of playing time on a 7”
reel at a cost lower than one good LP
record) — and all for less than $300.

Now, DeJUR, a great name in high-
quality precision cameras, answers the
demands of the HiFi enthusiast in
every particular, For the first time in
America, he can have a tape recorder
meeting his most exacting perform-
ance requirements for a fraction of the
price he would normally expect to pay.

Compare it in an A-B test with the
most expensive professional recorder
your high-fidelity outlet carries. We're
that sure you won’t be able to tell the
difference!

Now, let’s get down to specifications.
They have been checked by an inde-
pendent engineering firm and con-
firmed by the testing laboratories of
?merica’s largest high-fidelity distribu-

ors.
FREQUENCY RESPONSE

At 7% ips, the frequency response
is 40 cps to 16,000 cps = 2 db (the
closest comparable machine is 1,000 cps
less and $100 more!) Even at 33j ips,
the DeJUR Dual Professional is flat
from 50 cps to 10,000 cps = 2 db.

SIGNAL-TO-NOISE RATIO

Noise 1s down 55 db (that equals or ex-
ceeds the figure for recorders priced at
$600 and up!)

FLUTTER AND WOW

The DeJUR Dual Professional uses a
heavy-duty genuine hysteresis dual-
speed, synchronous motor, the same
type of motor used in $1,000 studio re-
corders (even the better “home record-
ers” use only 4-pole motors!) A hys-
teresis motor is independent of line
voltage fluctuations, thus eliminating
a major source of wow and flutter, Both

November, 1955

are less than 0.19% at 7% ips, 02% at
3% ips (the competitive recorder closest
in performance has 0.25% at 7% ips
and costs $100 more!)

EQUALIZATION

Professional NARTB equalization is
used tF roughout the DeJUR Dual Pro-
fessional. This means that, not only can
you make and play back tapes of per-
fect fidelity, but you can also play com-
mercial pre-recorded tapes the way
they were meant to be played.

NSTANT TRACK SWITCHING

Four separate heads are employed in
the Dual Professional -—— an erase head
and a record-playback head for each
track. When you reach the end of a
reel on the first track, you simply press
a button and the tape reverses its mo-
tion recording or playing back the sec-
ond track! Anyone who has fussed and
fumed as he tried to change reels in
the middle of a symphony will greet
this feature with cheers!

ELECTROMAGNETIC DYNAMIC BRAKING

In the DeJUR Dual Professional, there
are no mechanical clutches, belts and
pulleys to get out of order. The dual
speéed hysteresis motor is reversible and
electromagnetic dynamic braking is
emploved for instantaneous stops and
starts without tape strain or stress,

ILLUMINATED TAPE COUNTER
An illuminated, clock-like dial- indi-
cates elapsed footage so accurately
that the tape can be indexed to a
single note!

AUTOMATIC sTOP

Inexpensive DeJUR  aluminum  foil
leaders are available which automati-
cally stop tape motion in either direc-
tion! 'There’s no need to re-thread —
no flooping tape ends.

PUSH-BUTTON KEYBOARD

A piano key switchboard controls all
recorcding and playback functions
through relays. Even your wife can
cperate the DeJUR Dual Professional
withott an instruction manual!
OTHER EXCEPTIONAL FEATURES

Instartaneous stopping in record or

www.americanradiohistorv.com

playback, less than %" in fast wind; 2
high impedance and 1 low impedance
inputs controlled by selector switch, re-
wind time of 90 seconds for 1200-foot
reel in either direction, foam rubber
pressure rollers, relay operated and
triple-fused for protection against im-
proper operation, 105-220 volt, 60 cycle
AC operation.

And the price? That’s the biggest
surprise of all! The DeJUR Dual Pro-
fessional Tapedeck is only $299.50 au-
diophile net!

Also available in a
handsome, scuff-
proof carrying case
complete with
built-in 6-watt
power ‘amplifier, 2
electrostatic
speakers, 3 PM
speakers and wide-
range cardioid dy- %
namic microphone =
for only $379.50
audiophile net.

AVAILABLE ACCESSORIES

Remote control foot switch $19.50.
Wide-range cardioid microphone $29.50.

WRITE FOR COMPLETE SPECIFICATIONS
DedJUR-AMSCO CORPORATION

Dept. RTN-1, Long Island City 11, N. Y.

NOTHING COMPARES WITH A

DedUR e

@?&/{/ @’%ﬂdl&Wﬂ-k

TAPE RECORDER
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HARRY R. ASHLEY
President

GET THE MOST FOR YOUR
MONEY! Don’t buy ANY test in-
strument until you put the EICO
INSTRUMENT (kit or wired)
equivalent hefore you— and . . .

* Compare ADVANCED ELEC-
TRONIC DESIGN

* Examine the QUALITY
PARTS

* Notice easc of construction

* Check EICO’s 5-WAY GUAR-
ANTEE on components, instruc-
tions, performance, lifetime serv.
ice and calibration

* Campare FEATURE for FEA-
TURE, DOLLAR for DOLLAR

Then YOU decide who's giving you
the MOST for YOUR MONEY.

46 KITS and Instruments to
choose from!—an instrument for
2very purpose. -

You'l! SAVE 509 and more
. when you BUY EICO!

in stock at local parts distributors coast
{o coast.

Write for FREE CATALOG R-11

®

8{ Withers S!‘, ¢ Brooklyn 11, N. Y.

Prices 59 higher on West Coast

©55
36

EICO’s mass purchasing and world-wide distribution, together
with advanced electronic design, produce values never before pos-
sible . . . to give you LABORATORY PRECISION AT LOWEST
COSsT!

You build EICO KITS in one evening — but .., THEY LAST 4
LIFETIME!

- “m wa KIT { 5° PUSH-PULL
- i $26.95 NEW oscm:zsscori
e N Wired g WL Halo KIT $44.95

® @ $39.95 5” 0SCILLOSCOPE Wired $79.95
; 53 = 460 °
@ @ Range: # 7* PUSH-PULL
g @ 5 e KIT $79.95 oscu#g_,socori
hIE Wired $129.50
e @ - 35 Me ied 3 KIT $79.95
. ; Wired $129.50
NEW RF SIGNAL GENERATOR #324

VACUUM TUBE #232 Peak-to-Peak

| KIT $34.95

VOLTMETER #221 ( : ,
m,:,fsis fs VIVM with ' Wired $45.9%
Wired $39.95 | DUAL-PURPOSE
o AC/DC UNI-PROBE

DELUXE VIVM
#214 (712" METER)
KIT $34.95
Wired $54.95

@ (pat. pend.)
RGN KIT $29.95

= Wired $49.95 | @
% ,  DHIEEH, & | TUBE TESTER #625
—— | pix Tube Test Adapter . . $4.50
S

#944 FLYBACK
TRANSFORMER &
YOKE TESTER

KIT $23.95

KIT $34.95
Wired $49.95

Wired $34.95 Wired $59.95
TV/FM SWEEP GENERATOR #360 e
5MC-4.5MC CRYSTAL ... $3.95e¢a, | DELUXE RF SIGNAL GENERATOR #315
KT :
$29.95 - o : KT
poo | NIT $24.95 L $19.95
Wired s0%  Wired $39.95 E * Wi
$38.95 - ired
© %2995
: » ® o
6V & 12V BATTERY ELIMINATOR & l R-C BRIDGE & R-C-L COMPARATOR
CHARGER #1050 DELUXE MULTI-SIGNAL TRACER #147 #9508
VIVM PROBES KIT  Wired
Peak-to-Peak » $6.95
RF o i $4.95
KIT $24.95 | lflT She. 9 High Voltage Probe<1 ... $6.95
) Wired $29.95 Wired $14.90 | High- Voltage Probe-2 ............ $4.95
4 SCOPE PROBES
. - Demodulator .......... $3.75 $5.75
20,000 Ohms/Volt MULTIMETER |Direct ... .82, $3.95
#565 " 1000 Ohms/Volt MULTIMETER #536 ~Low Capacity $5.75

Over %-Million EICO KITS & Instruments sold to date— OUR TENTH YEAR!

RADIO & TELEVISION NEWS
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N. H. CROWHURST

Buying a Hji-f

Before you buy—make sure you

know what features in a power

amplifier are most important.

where individual manufacturers feel compelled to include some

features that do not contribute anything useful to the opera-
tion of their products. Because his competitors are advertising
these features and the public is insufliciently enlightened as to their
value, the individual manufacturer decides to include them in his
line to maintain his competitive position. Eventually the public
is educated to the true value or worthlessness of such features.
This may be started, either by a truly courageois manufacturer
who is prepared to stake his livelihood on introducing the simpli-
fied version to the public and at the same time persuading them
that they do not require all the extra features, or by some in-
dividual, with somewhat less at stake.

The audio amplifier industry seems to be in somewhat this
position at present. For some time manufacturers have been
producing amplifiers to better and better specifications. Individual
manufacturers, when discussing their policies for the design of
next year’s products, are faced with the problem of not only
making their amplifiers perform well, but also of heing able to
quote truthful figures that compare favorably with those quoted
by competitors.

The newcomer to audio thus encounters real confusion when
he decides to choose an audio amplifier. Naturally enough, as
in selecting any other commodity, he starts by consulting cata-
logues, with the idea of sorting out a short list of the best from
which to make a final choice at demonstrations. Right here he
encounters his first problem. What do these specifications mean?
How much power do I really need? How good doas the frequency
response really have to be? How little distortion must I have, if
I'm really going to have clean-sounding reproduction?

These are the “how good?” problems. In addition to these, he
has to make sure that the amplifier will fit in with the loud-
speaker system he proposes to use, and also work satisfactorily
from his pickup, tuner, or whatever he wishes to play through
the amplifier. So let’s take some of these questions in order.

How Much Power?

The kind of answer to this question that one will get by asking
different people varies widely. This is largely cue to the wide
interpretation of what is loud or what is quiet.

If you look at a table of loudness figures you will find that the
range covers 130 decibels from the threshold of audibility to the
threshold of pain. This represents a power ratiu of 10,000,000,-
000,000! A comfortable listening level, corresponding to average
conversation or a program heard in an average auditorium, is
about 50 decibels above the threshold of hearing. In the average
living room, with a loudspeaker system of average efficiency, this
can be achieved with an average power of about 300 milliwatts.

The average intensity of a sound is considerably below the
maximum peaks, which occur occasionally in the same program
material, whether we are considering speech or music reproduc-
tion. An amplifier must have sufficient margin to cover the peaks
without going into distortion. Allowing a good margin for peak
overshoot, 10 watts should be ample to cover an average power
of 300 milliwatts, with the highest possible transient peaks likely
to be encountered.

However, the interesting point is that the loudness scale covers
such a tremendous power range. The difference between what

EVERY industry has its phases, one of which is the condition

www.americanradiohistorv.com

Fi | mplifie.

)
-

this guide
in making

your selection
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Fig. 1. Comparison between frequency and power response curves for a typical am-
plifier. The frequency response is plotted at a comparatively low level. where there
is no risk of running inio distortion. The power curve shows the maximum output at
each frequency with a specified standard of distortion. Refer to discussion in text.

some people would call average con-
versation and the way others normally
converse—which might more accurate-
ly be called shouting—can be at least
10 db. An increase in power level of
10 db represents 10 times as much
power. This means that, to produce a
consistent level, with head-room for
peaks, equivalent to some people’s
“loud conversation,” we should need a
100-watt amplifier instead of a 10-watt
unit.

The difference between the two is
that the 10-watt amplifier, turned up
to a point where it would never over-
load on the highest peak, will provide
us with a comfortable listening level in
our own living room, while the 100-
watt amplifier will provide 'thé neigh-
bors two doors away with a comfort-
able listening level, as well as our-
selves, that is if the loudspeakers will
handle that much. So, assuming: that
our definition of “being neighborly”
means we allow our neighbor to select
his own program on his own equip-
ment, and not rely on listening to
ours, we should not need more than
about 10 watts to get the kind of level
we need.

Popular amplifiers have outputs ex-
tending up to about 50 watts, but the
reader is cautioned against a common
mistake of thinking that a 50-watt
amplifier turned up to give full out-
put will sound 5 times as loud as a 10-
watt amplifier turned up to full out-
put. When we consider that 50 watts
is only 7 db louder than 10 watts, and
that 3 db is generally recognized as
the smallest detectable change in
loudness, we realize that a change
from 10 watts to 50 watts represents
a little over twice the smallest change
in loudness that can be definitely no-
ticed. The important thing to realize
is that, although this change may not
be very noticeable in our own house, it
can represent the difference between
inaudibility and quite an annoying au-
dibility in our neighbor’s house. Keep
this in mind when planning a system.

If you are one of those fortunate
people who live where you can use 50
watts without annoying the neighbors,
and if you also like to have your or-
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chestral music so the crescendos really
sound like crescendos, then by all
means get a 50-watt amplifier. But if
you live in an apartment, or some
place where it is good to consider the
neighbors, then you are advised to buy
a smaller amplifier, and automatically
safeguard yourself against giving un-
witting annoyance. You will be sur-
prised to find that 10 watts doesn’t
really sound very much quieter than
50 watts in your own room.

Frequency Response

The next question is, how good does
the frequency response have to be? We
already have a hint at the answer to
this question from the fact that 3 db
is the smallest change in loudness that
can readily be heard. This statement
applies to general program material.
On the loudness of a single tone 1 db
is just noticeable. This being the case,
it is fairly obvious that anything less
than 1 db deviation from flat in over-
all frequency response is going to be
impossible to detect audibly. So from
the listening standpoint it is pointless
to have an amplifier with a response
of better than = 3 db over the audio
band.

This is one of those cases where the
fact that other manufacturers are giv-
ing specifications to fractions of a db,
such as .1, .2 or .5, has encouraged
competitors to design amplifiers whose
specifications do not look unfavorable
compared with the best.

Frequency responses are usually
given within tolerances of db from flat,
and also between frequency limits at
which it is assumed the amplifier
ceases to be flat. A popular range is
from 20 cycles to 20,000 cycles. This
is certainly as wide a frequency re-
sponse as you will ever need. From a
practical viewpoint, musical tones of
any kind seldom, if ever, get below 40
cycles, so a response down to 40 cycles
is all that is necessary to reproduce
any kind of program material you are
likely to encounter. At the high end,
few people can hear above 17 kc, and
they have to listen hard to hear that.
Quite commonly hearing ceases above
12 or 13 kc., so again it is obvious that
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20 kc. is an absolute limit to satisfy
even the most critical ears.

Some amplifiers, however, specify a
frequency response from less than 20
cycles to over 20 kc. Various reasons
are given for doing this, associated
with the performance of the amplifier,
but it is obvious from the foregoing
that this cannot contribute to listening
enjoyment.

It has been pointed out that one can
detect the difference in sound repro-
duced through amplifiers whose re-
sponse goes beyond 20 cps to 20 kc.
limits and those whose response rolls
off at these limits. This is perfectly
possible, but the difference is not
necessarily an improvement in quality
of reproduction. A more critical exami-
nation of the facts shows that the ex-
tended frequency range tends to in-
crease the background noise level,
which is audible in the form of hiss, so
there is a somewhat higher hiss level
in the wider range amplifier. Some
people seem to have picked up the er-
roneous impression that the presence
of a nice lot of hiss indicates good
high-frequency response.

Surely it is obvious that realism in
high-frequency response requires the
absence of artificial hiss, while main-
taining a faithful reproduction of the
high frequencies in the program ma-
terial. This is better achieved by hav-
ing an amplifier with a response flat
between the audible limits and then
rolling off gradually at both ends.

Power Response

Another aspect of power output and
frequency response relationships is
given by some manufacturers under
the term “power response.” An ampli-
fier may give its rated output, of say
50 watts, over a band of frequencies in
the middle range, but may not be
capable of giving its full 50 watts over
the entire frequency range specified.
Its frequency response may comply
with the specification at a level of, say,
10 watts, but it will not give 50 watts
at the ends of the specified frequency
range. Some take the view that such
an amplifier does not conform to its
specification, or that the specification
is misleading.

If the output is given as 50 watts
and the frequency range is specified as
20 cycles to 20,000 cycles, then some
argue this should mean the amplifier
will give 50 watts all the way from 20
cycles to 20,000 cycles. However, few
amplifiers listed as having a frequency
response of 20 cps to 20 kc. and a power
output of 50 watts will give the full 50
watts at 20 cycles or 20 kc.

This is the reason why some manu-
facturers specify power response,
which is a curve giving the maximum
output, or the output with a given
amount of distortion, plotted against
frequency. Fig. 1 illustrates power
response plotted against the frequency
response of the same amplifier.

To design an amplifier that gives the
full rated output at the extreme ends
of the specified frequency response
range requires the use of a much
more expensive output transformer. So
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the question will arise, is this extra
cost worth it, in terms of improved
performance?

. This is a subject about which there
has been some controversy. But the
fact remains that any audio program
material possesses nowhere near the
full energy level at either the low end
or the high end. Consequently the full
power is not necessary at the two ends
of the frequency response to reproduce
any acceptable program material. It
may be desirable in a special-purpose
laboratory amplifier, the purpose of
which is to make measurements over
the whole range of frequencies, but
this is an application not considered in
this article.

An additional aspect would seem to
argue in favor of not having the full
output available at the end of the fre-
quency response. Full rated output
at the high end accounts for burn-out
of a number of tweeter units, which
can occur if there is any instability
giving rise to either high-frequency
oscillation or excessive over-emphasis
of the high frequencies. If these os-
cillations or over-emphasis occur, say,
at 20 kc. where they are not audible,
but the high-frequency unit has to
‘take the power, then the voice coil of
the high-frequency unit, which is usu-
ally not very large, has to absorb the
entire power output of the amplifier,
and will burn out if this continues for
any period of time.

At the low end of the frequency re-
sponse, 50 watts at 20 cycles represents
a very large movement of a lot of air,
because a considerable volume move-
ment has to take place to transmit the
necessary energy at the low frequen-
cies. This means one of two alterna-
tives must be chosen. Either the low
frequencies must be provided by a
number of large low-frequency loud-
speaker units, so the 50 watts can be
pushed into the room with a reason-
able diaphragm excursion, or else the
power must be limited, down in this
range, so the unit used does not have
its diaphragm pushed clean out of the
gap, if a stray 50 watts at 20 cycles
somehow manages to get through the
amplifier.

Distortion

Next we are asked, what do the dis-
tortion figures mean? Picking up cur-
rent catalogues, one finds distortion fig-
ures quoted from .05% and even lower,
up to 2 or 3%, yet all the units are
billed as high-quality amplifiers. So the
question naturally arises, what figure
can be considered acceptable?

Of the two methods of specifying
distortion, harmonic and intermodula-
tion, the former, giving the total har-
monic present in a reproduced wave-
form from a pure sine wave, remains
slightly the more popular. Some years
ago, the fact was noticed that less
than 5% of a second harmonic was
difficult to detect audibly, while other
forms of distortion produced by the
same amplifier (getting only 5% second
harmonic distortion) were quite notice-
able. This led to a search for alterna-
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tive methods of specifying distortion,
based principally upon intermodulation
checks. The various intermodulation
products are more readily noticeable
on th2 reproduction of program ma-
terial, because they introduce com-
pletely spurious tones rather than sim-
ple harmonic products which mod-
ify the timbre of a tone. But this does
not necessarily mean that the method
of measuring and specifying distortion
is any more indicative of the auditory
performance than was the simple har-
monic method of measuring distortion.

Last year Mr. C. J. LeBel presented
the results of some experiments in a
paper before the Audio Engineering
Society, in which he also discussed
various theoretical relationships be-
tween the harmonic method of meas-
uring distortion and the various meth-
ods of measuring intarmodulation
distortion. The specification of inter-
modulation distortion is further com-
plicated by the fact that there are
various standards for making the
measurements. An inter2sting result
of Mr. LeBel's experimerts was that,
while the theoretical relationship
seems to hold fairly well with com-
paratively simple, non-feedback type
amplifiers, the modern high-feedback,
low-distortion amplifiers did not seem
to give such consistent results.

This leads us to ask the question,
“Supposing I take two amplifiers, in
which identical methods of measuring
distortion are used, and identical re-
sults are obtained from ezch measure-
ment; will both amplifiers give me the
same apparent distortion cn a listening
test?” The answer is that they may
give widely differing resulis!

To understand how this can be, we
need to know a little bit more about
the character of distortion. Taking
first the older method of measuring
distortion, by checking tctal harmon-
ics, the reason for a difference can be
seen fairly readily. Experiments have
shown that the second harmonic is the
most ecasily tolerated, and is practi-
cally unnoticeable up to about 5% on
a single pure sine wave. The third
harmonic, however, becomes notice-
able at a considerably lower level——
somewhere around 1% fo 2%; and
higher order harmonics hecome pro-
gressively more noticeable.

Suppose we take an amplifier, well
designed but without feedback, which
gives 3% harmonic distortion, all of
which is of the second variety. Now
suppose we put in some extra gain and
add 40 db of feedback around this am-
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Fig. 2. (A) How an amplifier can increase
the order of harmonic while reducing its
magnitude, by adding feedback. (B) An-
other example of raising harmonic order
by use of feedback. See text for details.

plifier. According to feedback theory
we could knock the second harmonic
from 3% down to .03%. But we have
overlooked something.

The input to our new amplifier, in-
side the feedback loop, (which has 40
db more gain thar the original ampli-
fier) is now 99% feedback balanced
against 100% of the original signal.
The resultant signal put in—the re-
maining 1% —will contain 3% second
harmonic—or very nearly that much—
to offset the 3% which the amplifier is
going to generate, resulting in only
.03% residual second at the output.
Now this 3% of second harmonic, at
the input to the amplifier, will, gen-
erate 3% second harmonic of itself
on the way through the amplifier, as
well as offsetting the original second,
resulting in a component at the output,
3% of 3% fourth harmonic, or .09%
fourth harmonic. This is illustrated,
with voltage figures, in Fig. 2A.

So our 40 db feedback has knocked
our original second harmonic down to
03% and has won us .09% fourth
harmonic which we didn’'t have at all
at the beginning. Multiloop amplifiers
can do a good job of multiplying the
order of residual harmonic that gets
left!

Suppose now that the original de-
sign is not too good, so that, without
any feedback at all, the distortion
component might he 20%. It is quite
easy to knock this 20% down to 1%,
merely by using 26 db of feedback.
Assume that the 20% is third har-
monic this time. Sp 26 db of feedback
will reduce 20% third down to 1%
third. But at the same time 1/5th of
the resultant input to the amplifier,
inside the feedback loop, will be third

Fig. 3. One way to measure IM distortion. Frequency componen's are marked to show
first and second order components and corresponding first-order wave envelopes.
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harmonic; and this will produce 1/5th
third harmonic of itself on the way
through the amplifier—maybe not
quite as high as this because the level
is lower than the fundamental. As-
sume perhaps that the fed back third
generates 1/10th of itself, ninth har-
monic. This still means that we have
2% of 9th harmonic, although we have
reduced the third harmonic to 1%.
Fig. 2B illustrates this case.

By dividing the feedback loops up
into sections we may keep the result-
ant harmonic at any one point below
20% and hence avoid producing a
high-order harmonic as high as 2%.
But the principle is evident. Working
in this manner, unless we design the
amplifier to have low distortion with-
out feedback, we have high-order har-
monics, instead of the low-order har-
monics that the old fashioned type of
amplifier more commonly had.

Turning now to intermodulation
products: most of the theory concern-
ing intermodulation products is based
on components caused by the same
curvatures in the amplifier that pro-
duce low order harmonic products. The
commonest intermodulation test con-
sists of applying a combination of 60
cycles and 2000 cycles, in amplitude
ratio 4 to 1, and then applying a filter
system to the output which eliminates
the two original signals and measures
the residual intermodulation product.

The intermodulation we are looking
for is a modulation of the 2000-cycle
signal by the high amplitude 60-cycle
wave. To measure this, first the 60-
cycle component is filtered off by a
high-pass filter. Then the residual
2000-cycle component is passed through
a demodulator, similar to that used
in a receiver, which will detect
whether there is any modulation of
the 2000-cycle signal. This entails fil-
tering out the residual component of
2000 cycles, and getting left with a
modulation consisting of 60 cycles and
upward. If only low order components
are produced, 60 cycles and 120 cycles
may be the only spurious modulation
components present, after this process.
This procedure is shown in Fig. 3.
But if high-order intermodulation
products are generated, frequencies as
high as 900 cycles may easily be pres-

ent, and a filter network intended to
eliminate a carrier of 2000 cycles will
also practically eliminate components
as high as 900 cycles at this point.

High-order intermodulation prod-
ucts, like high-order harmonic prod-
ucts, are much more noticeable. High-
order intermodulation products cause
a general “muddiness” in the repro-
duction. In addition to having a
greater “annoyance factor,” the high-
order products are apt to be inaccu-
rately measured, for the reason just
described.

Hum and Noise

This is one more performance figure
given in amplifier specifications which
can be indicative of how the amplifier
will sound. Sometimes hum and noise
figures are given separately and some-
times a combined figure is given. Let’s
take them separately to see what each
method of specification can tell us.

First suppose we are given a figure
of hum level. Will two amplifiers both
specified as giving, say, 90 db below
rated output sound the same when fed
into the same loudspeaker system?
(Assuming of course that the two
amplifiers have the same rated out-
put.) Again the answer is. not neces-
sarily.

A look at the loudness contours near
the threshold of audibility—which is
where we hope to find the hum level—
shows that the ear becomes decreas-
ingly sensitive at the rate of about 18
db-per-octave as frequency goes down.
The frequencies present in amplifier
hum range from 60 cycles upwards.
The fact just mentioned means that
—90 db hum level, in which the only
component is 120 cycles, is no better
than a hum level of —72 db, composed
entirely of 60 cycles.

A 60-cycle hum is usually due to
“break-through” from tube heaters,
fed by 60 cycles from the line trans-
former. A 120-cycle hum is usually
caused by residual ripple on the “B-+-"
supply, which is full-wave rectified.
Sometimes 180-cycle hum may be
present, due to a radiated field from
the power line transformer. This will
be even more perceptible to the ear.
For example, a —90 db hum level, in
which the principal component is 180

Fig. 4. Speaker impedance characteristic. Dotted line represents the average impedance.
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cycles, will not be better than a 61 db
hum level at 60 cycles.

Even this is not the worst possible
disparity. Another variety of hum is
the ticky, static kind, that can be due
either to charging pulses on the stor-
age capacitor of the rectifier filter sys-
tem or, if choke filtering is used, to
current switchover between the two
halves of the rectifier. Either way, the
resultant is a short duration pulse, of
which the hum meter will measure an
r.m.s. va'ue, integrated over a 60- or
120-cycle waveform on which it ap-
pears. Thus its instantaneous ampli-
tude may be as much as 10 times its
r.m.s. reading.

Assuming that the pulse duration is
1/20th of the 60-cycle period, and the
amplitude is 10 times its r.m.s. read-
ing, such a ticky hum level can readily
fall within a specification of —90 db
and yet be noticeable against most
program material.

Noise level, which is generally in-
terpreted to mean tube hiss and kin-
dred noises, although sometimes the
figure given includes hum, can also
have a variety of interpretations ac-
cording to the precise nature of the
noise. In general, a good flat “white”
noise is not too noticeable. Even if it
is noticeable during quiet periods of
the program, it cannot be considered
objectionable. But if the amplifier has
a sharp roll-off. or a tendency to peak
at an ultrasonic frequency, this can
give marked coloration to the noise,
making it sound like a definite hiss
instead of just a background. Differ-
ences of this nature can be equivalent
to a deviation in measured value of
between 10 and 20 db.

This, it is true, is not such a drastic
deviation as can occur in specification
of hum level, but when the two are
given as a combined figure the value
does not really convey much. A leve],
specified as —90 db relative to full
rated output, is usually practically in-
audible in the average living room, un-
less you put your ear fairly close to
the loudspeaker. If care has been
taken to keep the components of noise
and hum to the less audible variety,
and a figure of —90 is achieved, then
you will not be able to hear the back-
ground noise, even by putting your ear
right into the loudspeaker.

Matching

There are still some more things
specified about audio amplifiers that
we need to check before making our
purchase.

The output impedance must provide
for the particular loudspeaker system
we have in mind. If the loudspeaker
system operates at 16 ohms, then we
need an audio amplifier with an out-
put impedance rated at 16 ohms. The
writer has one observation to make
here however: a little while ago, meas-
uring a number of loudspeaker units,
he found that the impedance of the
unit at a mid-range frequency was
considerably below the rated imped-
ance.

(Continued on page 146)
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The author subjects a disc to a rigorous “listening test”
on the high-fidelity equipment in the studio of Custom
Classics. See article for his critique of the recording.

N THESE days of such extreme spe-
I cialization it is not surprising that

the source of musical sound has
been overshadowed by scientific prog-
ress in the recording field. The musi-
cian’s work is judged by a vast au-
dience on the basis of an intricate
array of knobs, tweeters, woofers,
tubes, resonators, etc. To the artist-
performer, orchestral player, and
teacher the aim and ideal is the at-
tainment of the *“highest fidelity” in
interpreting the composer’s written in-
structions. While the musician’s life
is primarily directed toward the
achievement of this goal, no realistic
outlook on our present day musical
scene can overlook what is commonly
referred to as “hi-fi.”

The estimate of retail sales of com-
ponents for high-fidelity equipment for
1954 is $50,000,000. The significance of
this figure can not be brushed aside by
even the most “non-commercial” musi-
cian. Any movement directed towards
bringing finer musical reproduction and
ultimately finer music into the Amer-
ican home, deserves wholehearted sup-
port on the part of the musician, pro-
viding it is based on the critical ap-
praisal of the listening audience. At
the same time, however, it must be
understood that a considerable differ-
ence exists between a live performance
and a recording session.

Aspec's of a Recording Session

The limitations of the recording ses-
sion are the first of many obstacles to
be overcome in the reproduction of
the concert hall sound by mechanical
means. There are the unavoidable phys-
ical restrictions, preventing coughs,
the squeaking of chairs, sneezes, hit-
ting buttons, and the noise of turning
pages. There is the psychological ten-

November, 1955

/

By KURT LOEBEL*

A professional artist compares

a symphonic concert-hall performance

with today's high-fidelity reproduction.

e

sion of aiming for technical perfection
in view of the permanency of one's
musical creation. The musician also
seeks to maintain freshness and en-
thusiasra despite the repetition of the
same passages or movements. With the
use of tape and the possibility for
splicing, great improvement has been
made in this direction.

As far as the technical aspects of
recording are concerned, at least in
the author’s experience, there is often
a desire from the technical personnel
that the performer do a minimum of
modifying dynamically and balance-
wise. The recording engineer’s tech-
nical and musical understanding is then
trusted to achieve the proper dynamic
range, without destroying musical logic
or stylistic traditions.

Fortunately in the recording of clas-
sical music there is no evidence that
the method of recording is like that of
recording crooners, where the singer
uses no dynamic range and the expres-
sion is supplied entirely by the men
who turn the knobs.

For the best playing results, the

* Graduate, Juilliard School of Music and
Cleveland Institute of Music. Member of Cleve-
land Orchestra and on the faculty of the Cleve-
land Institute of Music.
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musician likes accustical conditions
which will give him freedom, ease. and
power in tone production. He will favor,
rather, the longer reverberation time of
a good concert hall (about 1.7-—2 sec-
onds) than the comparatively dead
studio with shorter reverberation time,
to avoid the forcing of the string sound
and overblowing of the brasses. A re-
cent experience of the Cleveland Or-
chestra illustrates taese problems. Co-
lumbia’s engineers have had to adjust
to the accoustics of the hall by moving
the orchestra out and in front of the
shell as far as possible. Then they sup-
plemented the sound by reproducing
and picking up live sound from the
marble-lined foyer. Eventually a much
more “live” recording sound was ob-
tained.

Four factors wculd constitute a
musician’s recording paradise:

1. Absorbents (appropriate types of
wall coverings) adjustable in relation
to the reverberation time for various
musical performances, such as orches-
tra, chamber music, and solo recital;

2. Air-conditioning controlling the
moisture content of the air, which has
such a vital effect on intonation;

3. Physical conditions which would
enable players to hear each other well
enough to achieve perfect ensemble.

4. Conditions under which perform-

(Continued on page 164)
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tereophonic Sound
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The three units comprising the Ampex Model 612 stereophonic
tape phonograph system. The unit in the middle is the tape
player while the cablnets on either side are the matching
hifi amplifiers and speakers required for stereo reproduction.
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The ultimate in high-fidelity reproduction— stereo sound providing

concert-hall realism—can now be obtained in your living room!

popularity of stereophonic sound is

growing steadily as more and more
audiophiles are “exposed” to the ad-
vantages of this type of sound repro-
duction.

Basically, stereophonic sound pro-
vides the realism of “in-person” listen-
ing since the sound source is divided
into two parts—the one part that
would normally be heard by the audi-
tor’s left ear and the second part which
the right ear would normally capture,
with the sound “mixing” taking place
within the listener’s head.

Those persons whose musical experi-
ence has been limited to recorded works
will undoubtedly find their first taste
of stereophonic reproduction a unique
experience while those who are lucky
enough to live near urban centers
where concerts are offered regularly
will find this form of reproduction more
closely akin to their concert hall ex-
periences than monaural recordings,
whether on disc or tape.

Those who have never heard stereo-
phonic sound could perhaps visualize
the effect more clearly if a simple ex-
ample were given. Picture yourself in
the country near a railroad crossing. In
the distance and to your left you hear
the whistle and sounds of an approach-
ing train. Although some of the sound
will reach your right ear, your instinct
and experience will tell you that the
train is approaching from your left.
The sound increases in intensity in
your left ear until the train moves di-
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I-IKE the proverbial snowball, the

rectly in front of you. At this point,
both ears (assuming normal hearing)
will be receiving the sound with equal
intensity. As the train moves past your
vantage point, the sound will be re-
ceived by the right ear with the left
ear receiving only the attenuated sound.

If a recording were made with a sin-
gle sound channel and a single loud-
speaker were used to reproduce the
sound, you would get an impression of
the train coming closer as it nears you
and then the sound would attenuate as
the train moves past. Although with
the monaural recording you get the
feeling of the train approaching and
leaving, you in no way obtain the “di-
rectional” effect. With stereo you
would obtain the illusion of the train
coming from, say, the left and leaving
toward the right. Additional speakers
on a single channel system would not
change the over-all effect other than
providing sound re-enforcement.

The example of the train is a good
illustration of the illusion to be ob-
tained with stereophonic equipment.
Although it is unlikely that one would
enjoy a steady diet of train whistles, it
does demonstrate the type of reproduc-
tion that is obtainable with this type
of equipment. With stereo tapes of
musical selections the third dimension-
al effect is not as exaggerated as in the
case of the train but the effect is def-
initely noticeable and adds depth and
realism to the recording.

In making such stereo recordings, mi-
crophones are normally placed on each
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side of the orchestra. With this ar-
rangement, sound originating on the
left side of the orchestra will go
through its own sound channel and
emanate from the left-hand speaker in
the home. Similarly, the music from
the right side of the orchestra goes
through a second, separate sound chan-
nel and comes out through the right-
hand speaker in the reproducing sys-
tem.

Thus the output of the complete or-
chestra is obtained in such a manner
that the feeling of “10th row center” is
imparted to the listener. The millions
who saw and heard Walt Disney’s
“Fantasia” were thrilled by this early
demonstration of three-dimensional
sound but naturally assumed that it
was a ‘“gimmick” whose practicality
was limited to elaborate installations
in just a few of the larger theaters.

Today, however, the audiophile can
enjoy such reproduction in his own
home thanks to the variety of stereo-
phonic equipment, tapes, and discs now
being offered hy manufacturers and
recording firms.

Stereo equipment, to date, is not
cheap but for the serious music lover
who can afford quality equipment, it
offers the ultimate in sound reproduc-
tion. For the technically minded hi-fi
enthusiast who enjoys building his
equipment, the over-all cost can be re-
duced considerably. The only equip-
ment that he would need to buy is the
stereo tape or record player. The bal-
ance of the equipment could all be
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One of the two amplifier-speaker cabinets usec in Model 612
system. Your own amplifiers and speakers can also be used.

home-constructed. Actually, the rest of
the equipment required consists of a
two-channel amplifier with dual speak-
er systems.

While the stereophonic tape and rec-
ord catalogue is still relatively small
and chances are that your favorite se-
lection has not been recorded in this
medium, there is a representative group
of numbers on the market, both classi-
cal and popular, as well as “demonstra-
tion” tapes and records of various
types. Companies offering stereo tapes
and discs are listed in the directory ap-
pearing on page 194 of this issue, along
with manufacturers of various stereo-
phonic equipment items.

Another “shot-in-theé-arm” for stereo
reproduction was the recent FCC rul-
ing which will permit the multiplexing
of FM program material. With this
system, all FM stations are permitted
to put out two channels. These could
be used for stereo reproduction of
live material. Further details on multi-
plexing FM are given on page 55 of
this issue.

Ampex Tape Phonograph

One moderately priced stereo system
for the home is the Ampex 612 tape
phonograph and its twin amplifier-
speaker units. The tape reproducer will
play either in-line stereophonic tapes,
half-track tapes, or full track tapes
which have been recorded at 72 ips.
Frequency response is 40 to 15,000 cps
within = 2 db when playing back the
Ampex “Standard Tape No. 5563.” Sig-
nal-to-noise is 50 db below a signal re-
corded at 3% distortion level. Flutter
and wow is .25 per-cent. The output is
1.25 volts into a load of 10,000 ohms or
more at the program level which is suf-
ficient to operate any standard power
amplifier input.

The equipment incorporates three
operating modes: ‘play,” “fast for-
ward,” and “rewind.” There are five
controls in all on the 612. The “power”
switch turns the equipment “on’” and
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Close-up view of the “tape phonograph.”

“off”" while the *“play” switch sets the
tape in motion at norma. speed. The
“rewind-fast forward” switch is used
to transport the tape rapicly in the for-
ward or reverse directions. The ‘‘se-
lector” switch has two pcsitions, “ste-
reo” and ‘“single.” When stereo tapes
are played, the switch is dlaced in the
“stereo” position and each of the two
tracks on the recorded tape is connect-
ed to a different amplifiar and loud-
speaker. The ‘“volume” ccntrol is used
to adjust the volume of koth channels
simultaneously. In the ‘“single” posi-
tion, the 612 acts as a conventional
tape raproducer. Only one track on the
tape is reproduced and it is fed to one
preamplifier in the 612 system and the
preamp output is fed to bcth output re-
ceptacles. This permits the enhance-
ment of the recorded material although
the result is not stereophonic sound.
The complete 612 system consists of
the stereophonic tape reproducer and
two 1matched amplifier-speaker sys-
tems. Currently the entire system is
available housed in matching mahog-
any furniture cabinets o1 as portable

units encased in handsome Samsonite
luggage-type carrving cases.

In order that audiophiles can utilize
their existing equipment, the “system”
can be purchased as separate compo-
nent parts if desired. The tape phono-
graph alone is available in a brunette
walnut finish at $395.00 with the
blonde mahogany finish $10.00 extra.
The portable unit is priced the same.

- The amplifier-specaker cabinets are
$169.50 each for the brunette wal-
nut type with $10.00 extra for the
blonde finish while the portable unit in
the Samsonite case is priced at $149.50.

Purchased as a 2omplete system, the
dark walnut version is $699.00, the
blonde unit is $30.00 extra, and the
Samsonite-housed system is $694.00
complete.

Now that there is commercially-
built stereophonic equipment readily
available on the market, audiophiles
will undoubtedly want to take advant-
age of this newer and better method of
reproducing their choice musical se-
lections. Three-dimensional sound is
here to stay!

How a stereophenic tape is recorded and reproduced. See details in the text.

~
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Engineering details on a hi-fi unit which provides many

“professional” features for owners of home music systems.

ter Audio Control” was introduced,
approximately three years ago, it
won immediate public acceptance. In-
spired by this public acceptance and
the desire to anticipate future high-
fidelity trends, a research program was
initiated for the development of a new
“Master Audio Control.” As a result
of this program, it was found possible
to do the following: improve the sig-
nal-to-noise ratio; reduce distortion to
a new low; provide more accurate
phonograph equalization settings, more
effective bass and treble tone control
circuits, and a higher degree of ease
and flexibility in switching.
In addition to improvements in cir-
cuitry, it was foreseen that complete

WHEN the Fisher Model 50-C “Mas-

Fig. 1. Equalization characteristics of the 80-C “Master Audio
Control.” It covers all present and some past recording curves.

mixing facilities should be incorporated
as a result of the increased acceptance
of tape recorders in the home. Also,
with the major record manufacturers
producing recorded tapes on a large
scale, it became evident that it should
be possible to treat this new medium
with the same simplicity as one treats
the record. That is, preamplification
and equalization should be provided so
that only a basic tape transport mech-
anism will be needed to reproduce
these tapes. Such a mechanism there-
fore parallels the role of the record
changer in function and in comparably
low price.

In addition, since an audio control
unit will become a decorative element
in thousands of homes, it is impera-

By G. P. MAERKLE

Vice-President and Chief Engineer
Fisher Radio Corporation

Front view of the Fisher
80-C “Master Audio Con-
trol”” unit, It is a re-engi-
neered and improved ver-
sion of the company’s ear-
lier 50-C control device.

¢ ¢

tive that it be well styled, so that it
will be a welcome addition to living-
room decor.

This article describes the new ‘“Mas-
ter Audio Control” which, with the aid
of a number of new and unigque cir-
cuits, meets all these requirements.
The unit is intended to satisfy the
most exacting and complex needs in
top-quality home systems, with some-
thing to spare.

Seven inputs are included, designed
to match the needs of every type of
signal source which may be used in

home systems, as follows: (1) mag-
netic tape playback head; (2) mag-
netic pickup; (3) crystal pickup (or

any constant-amplitude pickup); (4)
low-level microphone; (5) radio tuner;
(6) and (7) two high-level auxiliary
inputs.

Up to five sources can be switched in
simultaneously and mixed in any pro-
portion, with the ease and lack of in-
teraction that characterizes the best
professional consoles. The pickup in-
puts are on a “phonc” channel. The
tape-head input is switched onto the
phono channel when the lever switches
for record compensation are depressed

Fig. 2. Tape-head playback equalization in effect when two
lever switches for the record compensators are in 5th position.
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to a bottom position marked “Tape,”
which will be discussed later. The
phono channel is one of the five mix-
ing channels, any one of which can
be mixed with any or all of the
others. The other four are the radio,
microphone, and two auxiliary chan-
nels.

The five mixer-level controls are all
controlled by knobs on the front panel.
Channels are selected by push-buttons,
which are in a row beneath the mixer-
level controls. The operator merely
pushes one button, or two or more
simultaneously. to connect the chan-
nels he wants. A pilot light under each
button indicates which are in use at
any time.

The tuner input and the two auxili-
ary inputs are fed directly to the first
of two pairs of direct-coupled triodes
which form the main amplification line
of the unit. The microphone input, with
an input impedance of 18 megohms, in-
cludes a triode preamplifier which
gives enough additional gain so that
high-quality dynamic or crystal micro-
phones, with their low signal levels,
can be used. The gain of this stage
is over 32 db.

The two pickup inputs and the tape-
head input feed through a separate
two-stage amplifier, which incorporates
the pickup and tape equalization and
the record compensation circuits. These
equalization circuits are of the selec-
tive feedback type, which not only pro-
vides the equalization but also keeps
the distortion and noise produced in
the two stages at a low level. The
gain of this stage, when used on phono-
graph, is 32 db at 1000 cycles. In the
tape position it is 37 db at 1000 cycles.

There are four bass turnover points
and four treble roll-off curves, to make
16 different record compensation
curves. As shown in Fig. 1, these cover
all the presently used recording curves,
as well as those of recent years.

A fifth position on the two lever
switches for the record compensators,
as already mentioned, provides the
proper gain and equalization for a sig-
nal taken directly from a tape play-
back head. Fig. 2 shows the equaliza-
tion curve which is in effect in this
position of the compensator. This equal-
izer position and the tape-head input,

Fig. 3. Eftect of the loudness balance control.
settings of the master volume control, accentuation is lessened.
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Complete schematic diagram of the 80-C “Master Audio Control” unit.

give the music lover who wants to
add tape playback facilities a con-
venient and economical way to do so.
A tape “deck” which includes just the
playback head and the transpart mech-
anism—no electronics—will put the
buyer “into tape,” at a cost for the
tape equipment comparable to that
of disc playing equipment cf similar
quality. Tape decks of this d=2scription
are available on the market &t various
price levels.

If the user, however, alrealy has or
prefers to buy a tape machne which
includes equalization and preamplifica-
tion, he can, of course, connect it to
his systemn through one of the high-
level auxiliary inputs.

Two of the channel selecto= buttons,
those for the radio. tuner and for
Auxiliary No. 1, each autcmatically
connects the a.c. power to a separate
a.c. outlet on the back of the chassis.
Thus a radio tuner or other program
source which requires a supply of a.c.
power will draw power only ‘¥hen it is
At the high Fig. 4. Bass and
ings of positions,

treble control range of the 80-C.
bass settings are Nos. 1.7, treble Nos. 8-14.

actually in use, being turned on auto-
matically when the channel button is
pushed in. A third a.c. outlet on the
back of the chassis is for the power
amplifier and supplies power when the
master switch of the unit is turned on.

A new circuit device eliminates the
signal loss which usually occurs in
conventional mixing circuits and, to-
gether with the resistors in series with
each grid, keeps interaction between
channels at a negligible level—less
than % db. This is important in main-
taining the high signal-to-noise ratio
built into the individual channels. All
channels come together at the grid of
V.4, the first triode of the first direct-
coupled pair. The feedback voltage
around this pair comes off a voltage
divider consisting of resistor Rz, plus
the total grid-to-ground resistance in
the first triode circuit. Since additional
channels, as they are switched in, add
the channel resistance in parallel with
that already in the circuit, the feedback

{Continued on page 173)
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Fig. 1. The Emerson model 1158
remote-control unit shown here
is capable of duplicating all
of the TV set's frent panel adjust-
ments for picture and sound.

By
WALTER H. BUCHSBAUM

Television Consultant
RADIO & TELEVISION NEWS

In many cases these units
are furnished with the set,
but, they can be installed
by any service technician.

more standardized in circuitry and

over-all design, some manufactur-
ers are stressing special accessories for
their sets as sales features. One of
these is a remote-control attachment
to permit the viewer to change chan-
nels and make other adjustments with-
out leaving his seat. Quite a few re-
ceivers in the luxury class are de-
livered with remote control and this
feature is optional on many medium-
priced receivers. Adding remote con-
trol to older sets should prove an added
income source for the alert service
technician. Such installations are espe-
cially useful in homes where older
persons or shut-ins find their major
diversion in TV viewing.

Servicewise, the wired remote de-
vices are subject to wire damage and
mechanical failure of switches and re-
lays. The photoelectric type of remote
control invites defects in both the elec-
tronic and mechanical portions. This
article presents a short survey of some
of the most popular remote-control de-
vices and gives troubleshooting and
service data for most common defects.

Early remote-control TV systems
used a separate r.f. tuner and if. sys-
tem, feeding a video signal to the

46

NOW that TV receivers have become

S

receiver itself. This system required
a coaxial cable, “B+" and heater wir-
ing, and a fairly large remote tuning
cabinet. None of the more recent sys-
tems are of this type. Instead, use is
made of a small motor to turn the r.f.
tuner shaft while the remote unit itself
usually contains only potentiometers
and switches. This means that the
voltages required over the cable are
either 117-volt a.c., 6-volt a.c, or sim-
ple audio or bias signals. As a result,
most of the control units comprise
little more than can be held in the
palm of one’s hand.

Perhaps the most elaborate system
from the technician’s point of view is
the Zenith photoelectric tuning system.
For the viewer it is the simplest. He
merely shines the beam of a flashlight
on one of four photocells to get the
control actions he desires. This wire-
less system is described in more detail
later and is quite spectacular in its
operation, although fairly expensive.

Most of the other remote control sys-
tems use a wire between the set and
the viewer. In some instances this is
a simple two-wire line, while in others
a more complex cable is used. One type
of remote control system, the Sentinel
unit, includes a remote speaker located

www americanradiohistorvy com
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Front view of a Zenith TV re-
ceiver with the “Flash-Matic” remote
control, showing the various components.

right in the control unit. This permits
the viewer to look at his set from quite
a distance and keep the volume low
enough for comfortable listening.

Typical Remote Systems

The new Zenith ‘“Flash-Matic” sys-
tem is illustrated in Figs. 2 and 4. A
total of four photocells is used. Each of
these cells controls a relay through an
amplifier tube. The upper two cells
initiate counterclockwise or clockwise
rotation of the tuner shaft by means of
a small motor for channel selection.
The lower-left cell turns the receiver
on and off, while the lower-right photo-
cell shorts out the sound. Since the
photocell characteristics will vary with
age and since ambient and incident
light may further vary their operation,
a manual sensitivity control is provided
at the upper-left corner. There is also
a reset and manual volume control and
power switch.

Remote control of contrast or vol-
ume is not provided in this system. Fig.
4 shows the mechanical arrangement
inside the cabinet. Note that there is
a separate remote control chassis con-
taining three tubes, relays, and addi-
tional sensitivity controls for the serv-
ice technician’s use. It is apparent from

RADIO & TELEVISION NEWS
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this diagram that the sound is shut off
at the speaker and not at the volume
control. The turret tuner switching
motor is geared down and stopped by
rieans of detent and limit switches
which disconnect it when a channel is
tuned in.

Adjustment of the four internal sen-
sitivity controls should be performed
by the service technician after the set
is installed. The room lighting should
be arranged as it will be during normal
receiver operation. Each control should
be set individually to give good control
action with the flashlight shining on
the respective photocell from the
farthest spot in the room. After each
sensitivity control is set, the front
panel sensitivity control is adjusted for
best operation. The customer must be
instructed not to touch the internal
controls but to adjust only the front
panel control if needed.

The “Automatic-Manual” switch lo-
cated in the lower left-hand corner of
Fig. 4 permits shutting off the remote-
control chassis and converts the set to
normal front-panel control operation.
In the automatic position, the remote-
control chassis will draw a small
amount of power even if the receiver
has been turned off.

A more complicated remote tuning
unit is the Emerson model 1158 shown
in Fig. 1. This unit makes use of three
potentiometers and permits remote ad-
justment of volume, brightness, fine
tuning, and channel switching: How this
is done is shown in the circuit diagram
of Fig. 5.

Note that there are two switches;
one, S, the a.c. power switch, and the
other, 8. the motor actuating switch.
The volume control is .connected in
parallel with the front panel volume
control and uses shielded wire through-
out. Brightness is varied by the usual
d.c. voltage. The fine tuning control is
accomplished by varying the “B+"
voltage on the r.f. oscillator. This
eliminates mechanical alignment prob-
lems at the fine tuning control on the
tuner itself and accomplishes the con-
trol smoothly, electronically.

The channel tuning motor itself is
stopped automatically by a conven-
tional detent limit switch relay ar-
rangement. Once the remote cord is
unplugged from the chassis, the re-
ceiver operates in the conventional
manner through the front panel con-
trols.

When adjusting the front-end tuning
circuits of a remotely-controlled set it
is necessary to check the local oscilla-
tor “B+" voltage and set it to the
correct median value before adjusting
the individual channel tuning slugs of
the local oscillator.

A completely different channel
switching arrangement is used in the
remote-control system of the Walsco
model PC-9 TV receiver. The palm-
sized remote control shown in Fig. 3
contains a channel selector knob simi-
lar to those usually found on the front
panel of a TV receiver. In this system,
the cable must carry about 17 wires to
the TV receiver, but once the channel
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is selected, the tuner will autamatically
keep turning until the correct channel
is reached, and then the turer motor
stops.

A circuit of the entire system is
shown in Fig. 7 and indicates that the
motor- - operates a commutator-type
switch. It keeps turning the commuta-
tor and the tuner shaft until the relay
receives power through the remote
switch ground return. Then -he 6-volt
relay opens its contacts and the motor
power is interrupted.

In addition to the tuner selector,
there is a simple “on-off’’ and volume
control combination switch. All audio
leads are shielded. When the remote
control is not used, a local vo.ume con-
trol on the TV receiver is used in
the conventional manner. It may be
mentioned that the particular TV re-
ceiver usad with this remo-e-control
system employs printed circuitry
throughout.

A more elaborate remoze-control
system is marketed by Sentiwel Radio
Corporation, both for some of their
latest TV receivers and for installation
in older sets. Shown in Fiz. 6, this
control unit is much larger than those
previously described and ccntains a
small speaker. In addition to the 12-
channel selector switch there are fine-
tuning, volume, and brightness con-
trols. The latter contains the “on-off”
power switch. There is anotner small
switch to select the remote loud-
speaker. One of the features of this
unit is that it is designed -o be in-
stalled by TV technicians in almost
any receiver having a 12-position tuner.

Before describing its installation,
consider the circuit as shown in Fig. 9.
At the left is the remote unit itself,
with all controls and the small per-
sonal loudspeaker. The fine tuning is
accomplished by varying the oscillator
plate voltage just as in the Emerson
unit. A switch on the fine-tuning con-
trol potentiometer chooses either re-
mote or on-the-set channel selection.
The volume control affects the loud-
speaker directly and acts eitler on the
remote or local speaker. Brightness is
controlled in the conventional manner
with the remote control ir parallel
with the on-the-set one. A 12-position
switch selects channels by letting the
motor run until the desirec position

Fig. 3. Channel-selector, “on-off” switch,
and volume control are included in this
remote-control unit for Walsco TV sets.
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Fig. 4. The remote-control chassis and
turret tuner motor drive for the Zenith
“Flash-Matic”” system are shown here.

is reached, when the motor circuit is
opened.

A relay turns the receiver off and
on. The primary winding of the 24-volt
transformer is always connected across
the line, but draws negligible power.
Both the relay and the motor operate

Fig. 5. Schematic diagram ¢f the Emerson model 1158 remote-control system. The
unit on the right is the hand-held control: on the left, the part in the TV set.
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Fig. 6. The Sentinel remote-control unit. Be-
sides including all necessary picture and
sound adjustments, this unit also contains
a small speaker for remote listening.
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Fig. 7. Schematic diagram of both the
remote unit (sometimes called the re-
mote head) and the TV receiver portion
of the Walsco remote-conirol feature.

Fig. 8. Mechanical coupling systems
used by the Sentinel remote-control
for driving a turrettype TV tuner.

8)

on 24 volts and are simply and rug-
gedly constructed. A brief analysis of
the circuit of the remote switch and
the station-seeking switch on the motor
shaft will show that with the former
set to channel 2, for instance, the
motor will keep turning until the lat-
ter switch reaches channel 2.

Each remote-control kit is supplied
with detailed installation instructions
and it is interesting to note just how
the mechanical arrangements are
made. In Fig. 8A, the case is shown
where the motor is mounted in line
with the tuner shaft. A coupler is sup-
plied which connects the rear of the
tuner shaft to the motor drive shaft
or an extension thereof. Different
couplers and a long shaft are supplied
permitting almost any mechanical ar-
rangement. For sets where there is in-
sufficient room behind the tuner, a spe-
cial sprocket and chain can be used as
in Fig. 8B, and the motor and drive
shaft can be mounted either above, be-
low, or at the side of the tuner. It is
necessary to note the channel position
of the tuner shaft and to set the
coupler or sprocket to get the cor-
responding channel indication at the
remote unit.

The 8Sentinel remote-control unit is
furnished complete with cable, motor,
and all hardware and even includes a
drill for the tuner shaft locking pin.
Two different couplers, shafts, bearing
brackets, and sprockets are supplied,
allowing the service technician to
mount and arrange the motor assembly
in any convenient way.

Servicing

Defects in most remote-control sys-
tems are easily separated from the
conventional troubles due to the TV
receiver itself, because in every in-
stance it is possible to operate the set
without the remote features. Once the
trouble has been definitely located in
the remote-control system it is also
relatively simple to determine in which
circuit it is. If the tuner switching
does not perform properly, the volume
control obviously need not be checked.
There is, however, one important point
which is the same in practically every

return lead. Be sure to check its path
through with an ohmmeter, especially
if the remote control does not work
properly on any control.

In general, it is possible to divide all
defects in remote control devices into
the following categories:

Broken wire or bad insulation.

Contact troubles.

Poor lubrication (sticky shafts, de-
tents, or relays).

Burned- out motors, relays, or sole-
noids.

Broken mechanical parts
stripped, shaft worn, etc.).

In the case of the Zenith “Flash-
Matic” system, there are no control
wires from the user to the set, and this
eliminates the first category, but there
could be defective control amplifiers,
photocells, and other parts. Trouble-
shooting this system is not confined to
a mechanical check and continuity
measurements, and the manufacturer’s
data must be followed carefully. Spe-
cial consideration must be given to the
photocells and their sensitivity adjust-
ment.

Broken wires and contact troubles
are usually found by inspection and
ohmmeter checks. Lubrication troubles
may result in excessive wear of bear-
ings or even broken gears, etc. Only
replacement with the proper part will
remedy this type of defect. At this
point it might be mentioned that ordi-
nary lubricating oil may not be satis-
factory due to the accumulation of dirt
and dust plus the heat generated in
the set. Silicone grease is probably the
best, but a high grade automobile
grease is usually satisfactory for shaft
bearings, cams, and other moving
parts. Burn-outs in motors, relays,
or solenoids are often caused by exces-
sive voltage or current and this may,
in turn, be caused by some other de-
fect. Be sure whenever a burn-out of
this type is encountered, to check the
various voltages both during warm-up
and after a few minutes operation.

Other defects such as wornout po-
tentiometers, defective switches, etc.,
are so similar to those ordinarily found
in radio and TV sets that they should
not cause the experienced TV tech-

(gears

system. This is the common ground nician any trouble. 30—
Fig. 9. Schematic diagram of the Sentinel remote-control system for all TV sets.
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TAPE REC¢RDI“

By HERMAN BURSTEIN

covered a broad discussion of tape

recorders, and a comprehensive anal-
ysis of tape and its recording charac-
teristics.

This month we will take up the
question of recording and playback
losses and their effect on recordings
made at the 7.5 ips speed, which is
more or less the standard for home-
type tape recorders.

Fig. 1 shows the frequency response
obtained at a given tape speed if a tape
is recorded and played back with a
high quality head but without equal-

'I'HE first two articles in this series

ization in the preamplifiers. Some of
the losses responsible for deviation
from flat response take place in

recording, while others occur in play-
back. To a minor extent, these losses
vary purely with frequency. Mostly,
however, they vary with both frequen-
cy and tape speed, which is to say
they vary with the wavelength of the
induction recorded on the tape. Wave-
length equals tape speed in ips divided
by frequency in cycles-per-second. Thus
a wavelength of .005" represents a fre-
quency of 1.5 ke. at 7.5 ips and a
frequency of 3 kc. at 15 ips.

The wavelength effect is illustrated
by the relationship between the two
curves in Fig. 1, which represent the
unequalized record-playback response
of an actual head at 7.5 ips and at 15
ips. Because of the 2:1 ratio between
speeds, each point on the 15 ips curve
corresponds to a point one octave
lower (half the frequency) on the 7.5
ips curve. For example, the point of
maximum response is 6 kc. on the 15
ips curve and 3 kec. on the 7.5 ips
curve.

To the extent that losses vary only
with wavelength, the 15 ips curve is
related to the 7.5 ips curve as follows.
Each point on the 7.5 ips curve is
shifted one octave to the right because
at higher speed a given wavelength
represents twice as high a frequency.
These shifted points are then raised
6 db because doubled frequency cor-
responds to doubled flux velocity in
playback, and doubled velocity pro-
duces 6 db more playback output.

For simplicity, the following discus-
sion is couched in terms of effects ob-
served at a speed of 7.5 ips. Unless
specifically indicated to the contrary,
it should be understood that these ef-
fects vary with recorded wavelength,
although for convenience the discus-
sion speaks in terms of variation with
frequency. This holds true not only

1. Wetzel, W. W,: « Revlew of the Pxesent Statue
of Magnetic Recmdmfr Theory,” Audio En-
gineering, November 1947,
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for this discussion but equally for all
other effects discussed in tnis series
in terms of variation with frequency.

Record Losses: The treble droop in
Fig. 1 is caused largely by lesses that
take place in recording. Record losses
are principally due to “demragnetiza-
tion” and “bias erase.”

1. Demagnetization. A s ne wave
recorded on tape may be thought of
as a number of magnetic bars, each
the length of half a wave, as shown in
Fig. 3. Every bar has a north pole
and a south pole. With increusing fre-
quency, the bars become shoyrter. A
short bar has less magnetic strength
because opposite poles tend o cancel,
and this tendency increases as distance
between poles shrinks. Thus in mag-
netic recording, as frequency rises and
distance between poles decreases, the
canceling effect of opposite poles re-
duces the magnetic induction on the

, r'ecord
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-} _ Part 3. Even if you buy a complete tape recorder
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in playback there is a tendency for
output of the higher frequencies to be
restored, but far short of the original
loss caused by demagnetization. Par-
tial restoration occurs because at short
wavelengths the core of the playback
head is able to neutralize opposite
poles.

2. Bias Erase. Present day tape re-
cording, as stated in Part 1, applies
a high-frequency bias current to the
record head in order to overcome dis-
tortion and raise output. As bias cur-
rent is increased, recorded induction
rises, but only up to a point. There-
after, induction falls with further in-
crease in bias. This fall occurs in part
because with increased bias the tape
is shifted to a region on its operating
characteristic (analogous to that of a
vacuum tube) where the input-output
s'ope is less steep, producing less re-
corded induction. DMoreover, large

tape. It has been pointed out® that amounts of bias current exert an eras-
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Fig. 3. Representation, by means of bar
magnets, of sine wave recorded on tape.

ing effect similar to that produced by
the erase head. Unfortunately, the
erasure effect is greatest at high fre-
quencies, probably because at these fre-
quencies the magnetic flux penetrates
the tape less deeply. Therefore, in-
creased bias current results in high
frequencies being recorded at less
magnitude than low frequencies.
While the treble losses produced by
demagnetization and bias erase vary
with wavelength, other treble losses

are purely a function of frequency. The
latter take place in the record head
as the result of eddy currents (heat
losses) and hysteresis in the coil wind-
ing.

Playback Losses: The bass droop in
Fig. 1 occurs because the playback
head is a constant velocity device, as
explained in Part 1. With decreasing
frequency the flux velocity of the tape
declines and so does head output.

Theoretically, output of the play-
back head should vary in direct pro-
portion to frequency, that is, 6 db-per-
octave. In practice the decline is not
as perfectly regular as shown in Fig.
1. At low frequencies the magnetic
flux extends a relatively great distance
from the tape, so that the head as a
whole as well as its gap reacts to the
flux. The combined reaction produces
irregularity of response. However, the
geometry of a well-designed head

Fig. 4. Magnetic potentials scanned by a playback head for three wavelengths (A, B, C)

at different phases (1, 2, 3).

A equals a magnetic gap of ¥4 wavelength, B a magnetic

gap of 2 wavelength, while C are curves obtained when magnetic gap is 1 wavelength.
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keeps such
small.

A slight increase in low-frequency
output is sometimes an additional re-
sult of the tendency of the entire head
to react to magnetic flux.

The response curves in Fig. 1 would
rise at about 6 db-per-octave over the
entire audio range were it not for
treble losses in record and playback.
Record losses, which are most respon-
sible, have already been discussed. The
principal factor responsible for treble
loss in playback is the playback head’s
gap length (sometimes called gap
width; this dimension is parallel to
tape length).

The longer the gap, other things be-
ing equal, the poor