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. . . to help you do a better job in less time and
in the “professional’”” manner that inspires respect

You get all these valuable servicing aids for
enly 10 RCA golden “TREASURE TOKENS"

5
P

v Handsome, sturdy Tube and Tool Carrying

Case . . . holds over 100 tubes to meet every
normal service call.
v Big 48" Red-and-White Drop Cloth . . . a

magic carpet to “customer confidence.”

J Handy 6-Piece Ratchet-type Screwdriver Kit
.. . all the sizes you need for everyday serv-

ice work.
v New Improved RCA Tube Movement and
Inventory Guide . .. a yearly record of

your business.

vV New ’RCA Kinescopes’’ Booklet . . .

complete conversion, interchange-
ability and characteristics data.

\I 5 Leatherette TV Program
Holders . . ..ideal souvenir gifts
for your service calls.

v Plus. an extra dividend of

the 24-page bulletin “Receiving

Tubes for AM, FM, and Television

Broadcast”—Form 1275-E—together with
latest tube price lists.

With every purchase of an RCA kinescope, of any
type, you will receive a golden RCA ““Treasure Token.”
Save these coins on the key chain provided. When
you have collected 10 coins, present them to the RCA
Tube Distributor from whom you obtained them, and
receive, without cost, the complete RCA ““Ireasure
Chest” of outstanding service aids.

The RCA “Treasure Chest” is #ot for sale. You can
earn it only by presenting 10 RCA “Treasure Tokens”

b to your regular RCA Tube Distributor.
0 Start prospecting for your golden coins right now!
ews This offer expires on November 16, 1951. Your RCA
S;:cialists' Tube Distributor has a sample RCA “Treasure Chest”

for your inspection. See him today!

ELECTRON TUBES HARRISON. N. J.

‘D!,“ RADIO CORPORATION of AMERICA
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() VARIABLE RELUCTANCE CARTRIDGE

%)

LY

Boston, Mass.

T T

ORE customers ask us for
G-E than for all other cat-
tridge brands combined. In our
business that’s an important tip-
off because people who come to
us usually know exactly what they
want in audjo performance. They

- demand that we stock the best. We handle every

commercial cartridge—and G-E Variable Reluctance
units outsell them all by at least 4 to 1!”

Famousthe world overasa “quality” store foraudio
accessories, Radio Shack on Boston’s Washington
Street is typical of finer dealers everywhere in its

Reports ARNOLD DEUTSCHMANN
Vice President, RADIO SHACK Corporation

support of General Electric parts and components.

Every stylus in every G-E cartridge is double-
damped to absorb virtually all mechanical noise.
Diamond or synthetic sapphire tips are available
for standard or microgroove records.

A Sales Point to Remember—Replace with a
G-E stylus and you get the equivalent of a whole
new pickup! Here’s why :—General Electric’s single-
package stylus assembly contains stylus, cantilever,
and damping blocks—the only parts of your pickup
that are affected by time and use. No other cartridge
gives you this advantage.

SPEAKER PERFORMANCE THAT SELLS —

and stays sold! Lew Kornfeld and Arnold
Deutschmann, Radio Shack experts, agree that
G.E’s 27 sizes of speakers bring quality sound
within the range of every taste and budget.

JF e Gy

%  General Electric Company, Section 9111

=GENERAL

Electronics Park, Syracuse, New York

Yes—send me new booklet with complete informa-
tion on General Electric diamond styli.

1951
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

Use REAL commercial-type equip-
ment to get practical experience

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the most
COMIPSTE’ practical or)rd eof‘fecfifve ways now e : 1

available to prepare AT HOME for America’s g 1

billion dollar opportunity field of TELE- L W Here S the
VISION-RADIO-ELECTRONICS. See how you : REAI_ TH'NG

may get and keep the same type of basic ; .

frommg equipment used in one of the no = S L
tion’s finest training laboratories . . . ABOVE: Build and keep a
you may get real STARTING HELP foword a real 16 INCH commercial

good job or your own business in Television- TV receiver. Optional after
Radio-Electronics. Mail the coupon today for  completing regular training
complefe facts — including 89 ways to earn  at moderate added cost.

money in this thrilling, newer field.

D.T.l., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
in addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform over 300 folscmohng experumelgts f%r
practical experience. Bui an
Get BOTH of these keep real commercial-type test

information ﬁagked equipment shown at right
publications FREE! MODERN LABORATORIES
1f you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories —one of the finest of
its kind. Ample instructors, modern
~tm, .. | equipment. Write for details !

e g oy

MILITARY SERVICE!
If you're subject to military service,
the information we have for you |
shotld prove very helpful. Mail

EOZ-Z-»a

N TELEVISION .
lf RAO\O mmoms — " cotpon ooy
RS ey N

' ACT NOW?! My coupow T0DAY!

l DE FOREST'S TRAINING, INC., Dept. RN-11-H

2533 N. Ashland Ave., Chicago 14, 1l

I Without obligation, | would like your Opportunity News Bulle-
tin showing ''89 Ways to Earn Money in Television-Radio-

E Electronics'’; also, the fglder showing how I may prepare fo

g get started in this thrilling field.

A DeVRYNNSHTUTION

R
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Or 4Ccurdte
| flexible and
- quick tube
- tegting 4t
low cost... |
model 134 &

Y

SHORT TEST

MODEL 3413-4

@ MODEL 34naa

BLUPPTON Ovio b 5

B - FIL AMENT

Mode! 3413-A...$79.50 at your dis-

tributor. (Price subject to change.) BY
Adapter, $7.90 Add'l.

-i YOU CAN TEST MORE TYPES of
s tubes, also appliances for shorts
and open circuits.

2 JUST SPIN THE KNOB—for correct,
& last-minute data, on the speed roll
chart. Lists 700 tubes.

YOU CAN COMPENSATE for line
voltage—just throw snap-action
switch.

[

YOU CAN TEST< EACH ELEMENT

3

40 in each tube—by a simple flip
of the switch,

YOU CAN TEST THE NEW TUBES—
® including those with low cathode
current.

YOU GET NEW TUBE BATA—im-
mediately, while it is still news,
No waiting.

Nearly Half a Century of Service to the Service Man

FOR THE MAN WHO TAKES PRIDE IN: HIS WORK
TESTS PICTURE TUBES, TOO! Witk this J . )
BV Adapter, Model 3413-A tesis every
iube in a TV receiver, including the Pic-
ture Tube—withoul even temoving lube
Srom receiver or carton! Saves timel

TRIPLETT ELECTRICAL INSTRUMENT CO.-BLUFFTON, OHIO U.S. A

RABIO & TELEVISION NEWS
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RAVTHEON

'5ONDED ELECTRONIC TECHN

----

Flr B R i e B o wqﬁ

The RAYTHEON Bonded Electronic Technician
Program is the Service Dealers’ only effective "
barrier against the barbs of criticism from the [
public press. Successive anti-service dealer arti-
cles in national magazines have made the
public extremely wary and distrustful of radio
and TV repair men — yet Raytheon Bonded
Dealers report relatively little if any unfavor-
able reaction.

N,
by the Bond of one of America’s leading surem

Why??? Because only RAYTHEON Bonded
companies. And only Raytheon Bonded _Dealers%

Electronic Technicians have the kind of service

in which the customer can have complete con-
fidence — cash-protected,
guaranteed service backed

operate to a “Raytheon Code of Ethics”’ which
completely satisfies their customers and pro-
tects themselves.

This tremendous business asset—The Raytheon Bond— costs service dealers
nothing if they can qualify for it. Better ask your Raytheon Tube Distribu-
tor if you can join the ever increasing number of Service Dealers who are
reaping the benefits of this priceless Bond.

www americanradiohistorv com
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Pull the trigger
of your new light-
duty Weller Solder-
ing Gun, and instant-
Iy twin spotlights focus
on the job—banish every
shadow. Five seconds later the tip is
at soldering heat! No waiting. No
wasted current. This streamlined
135-watter—newest of the
famous Weller line—is fast!

\\ Built compactly for work-

S ing in crowded chassis,
~ W : \\ too. And the time and
\\\\wﬁ{»\\\! N po;ver you save pays
~ RN or your Weller
S b%;»:‘i\%g’hﬁ\\ Gun in a few

\\\\"-.T* ‘S‘&\m@% months.

135-Watt
Weller
Soldering
Gun

Specially Designed
for TV and Radio Work

o DUAL SOLDERLITE—Two prefocused spotlights
completely eliminate shadows.

o OVER/UNDER DESIGN—Tube construction braces
tip and improves visibility.

® 5-SECOND HEATING—Pull the trigger and you
solder! ’

'

® LONGER REACH—Slides easily into deep chas«
sis; reaches the tightest corners.

o GREATER CAPACITY—Smaller, lighter, with
greater soldering capacity.

® TRIGGER-SWITCH CONTROL—Adjustsheat to the
job. No need to unplug gun between jobs.

o DUAL HEAT-—Single heat 100 watts; dual heat
100/135 watts; 120 volts; 60 cycles. Handles
all light-duty soldering.

See new Models WS$-100 and WD-135 at
your distributor, or write for bulletin direct.

o SOLDERING GUIDE—Get your new copy of “Soldering
Tips"-—revised, up-to-date, fully iltustrated 20- pcge book-
let of practical soldering suggestions. Price 10¢ ¥

at your distributor, or order direct.

WEI.I.ER
ELECTRIC CORP.

810 Packer Street, Easton, Pa.
a .

THE EDITOR

ON THE PSYCHOLOGY OF SOUXD

HAT which we choose to call “elec-
tronics” embraces many subjects in
the field of radio, television, and audio.
Broken down into various categories,
the list becomes longer with each pass-
ing month. New terms like “super-
sonics” suddenly appear in everyday
conversations, and we absorb them as
matter-of-fact in such an expanding
field. We wonder sometimes if there
is any real practical limit to the ap-
plications for electronics.
If the present pace is maintained or

increased because of electronic mili- .

tary requirements, we can expect fan-
tastic developments to take shape in
the near future. It was only a few
years ago that television, FM, and ra-
dar emerged from their infancy and
developed into an important part of
our ever-expanding industry. And it
was well after D-Day that engineers
and the public became ‘audio-con-

scious” to the extent of recognizing -
the term “audio”’ as a separate topic,

and to divide the radio receiver into
two components instead of one—the
tuner and the audio amplifier.
Educating the public towards more
realistic sound systems for the home
became a real challenge to the engi-
neer, manufacturer, salesman, and au-
dio technician. That much has been

accomplished is now generally con-

ceded. However, millions of people that
can both enjoy and afford to have qual-
ity reproducing equipment, have never
heard an honest-to-goodness compari-
son between “quality and quantity”
either at home or in the sound depart-
ment of a dealer.

We use the term “quantity” inten-
tionally, after experiencing the shat-
tering effects to the ears and nerves
of routine audio demonstrations at
various conventions and in demonstra-
tion rooms of a few jobbers of audio
gear. We doubt if many of them ap-
preciate the “psychology of sound” as
it applies to the human ear. Many of
these characters seem to delight in
their ability to pump so much audio
into a speaker that even outside traffic
noise, police sirens, etc., can’'t even ap-
proach the apparent efficiency of their
products.

Webster defines sound as follows:
“Sensation due to stimulation of the
auditory nerves and auditory centers
of the brain, usually by vibrations
transmitted in a material medium
(commonly air) affecting the organ of
hearing-vibration energy which occa-
sions such a sensation. Sound is prop-
agated by progressive longitudinal vi-
bratory disturbances (sound waves).”

Thus, it becomes apparent that the
source of sound lies in the realm of

www americanradiohistorv com

physics, while the effect of sound is a
physiological consideration. The engi-
neering of sound consists of controlling
the cause so as to produce the de-
sired effect.

Now, what is this “desired effect”?
Is it to torture the prospect? Some-
times it appears to be. Or is it in-
tended to provide relaxation and enjoy-
ment to the prospective listener or
purchaser?

It is ridiculous to assume that the
prospect ‘wants a reproduction fae-
simile of the Cities Service Band as it
would be heard if he or she were sit-
ting at the point of microphone pick-
up. It is more intelligent to assume
that the listener, if he were purchas-
ing a ticket in an auditorium for a
band concert, would choose one at
least half-way back from the stage of
the original sound source, or at a
point where his hearing would dis-
tinguish all of the instruments at a
comfortable audio level.

If those engaged in audio demon-
strations would use a bit of common
sense, they would soon learn to make
every effort to please their prospective
customers—not to antagonize them or
irritate them with excessive volume
levels, in many cases approaching the
threshhold of pain.

It is one of the routine tests of
manufacturers of loudspeakers to pur-
posely overload their reproducers in
order to determine at what particular
level the speaker cone will disinte-
grate. But this test should not be at-
tempted (and it often is) when dem-
onstrating the reproducing features of
a music system.

We hear a lot these days about
intermodulation distortion—or should
we say lack of—in reproducing sys-
tems, and yet when it comes to dem-
onstration, many step up the audio
output to the point where consider-
able mechanical distortion is produced
which, in turn, creates the illusion that
there is, within the equipment, a high
percentage of other types of distortion,
such as harmonic or intermodulation.
Generally speaking, a sound is said to
be distorted when the waveform is
altered in transmission or the intensity
of any frequency is suppressed or ex-
aggerated out of its natural propor-
tions.

It is suggested, accordingly, that a
real attempt be made by the demon-
strator to consider that the source of
sound lies in the realm of physics, and
while the effect of sound is a physio-
logical consideration, to repeat: “the
engineering of sound consists of con-
trolling the cause so as to produce the
desired effect.” O.R.

RADIO & TELEVISION NEWS
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the only complete catalog

for everything in Radio,

5

your 1952 [
ALLIEI

Send for it today

Here’s the one authoritative, complete, up-to-date Buy-
ing Guide to TV, Radio and Industrial Electronics.
Make your selections from the world’s largest stocks
of quality equipment at lowest, money-saving prices.
See the latest and most complete presentation of elec-
tronic apparatus: new TV, AM and FM receivers; High-
Fidelity Custom Sound components; latest P.A. Sys-
tems and accessories; recorders; fullest selections of
Amateur receivers and station gear; specialized indus-
trial electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books—the
world’s most complete stocks of quality equipment.
ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, liberal
time payment terms, assured satisfaction. Get the
latest 1952 ALLIED Catalog. Keep it handy —and save
time and money. Send for your FREE copy today!

UARTERS
d Hi-F HEADQ

ALLIED IS YOUR TV an !
Count on ALLED
If it's made—We
delivery. We spec

for the latest in T.V!
have it for qfuck
alize, too, in High-

—every-
Fidelity sound comp::;r(‘:_s’ iune:'/s, Fl N
A 1 S
thing in amplifiers, B tes. For

ar and access!

phono g€
or Hi-Fi—

think of ALLIED!

) 212-page
valve-packed catalog

ALLIED RADIO CORP., Dept. T-L-1
833 W. Jackson Blvd., Chicago 7, lllinois

the world’s
largest stocks

o Radio Parts Unlimited

e Test Instruments

o Television & Home Radios
e P.A. and Hi-Fi Equipment
o Amateur Station Gear

e Builders’ Supplies

o Equipment for Industry

quick, expert service

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

i

1

£

i

: [ Send FREE 212-page 1952 ALLIED Catalog No. 127. :

X J r y ' 1

oy '

ALLIED RADIO p= :
: o e ]

the World’s Largest Radio Supply House [perm ;
- ] . g 1
EVERYTHING .IN ELECTRO.N'l-CS City —_— _— E
November, 19351 9
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only af part: of the

* CONTROL UNIT

© _ihat hides away in-

TRIO 2-CHANNEL YAGIS
Models 445 & 479
Rapidly becoming the most popu-
-lar— most wanted TV antenna in
America. Available for channels 4
and 5, and channels 7 and 9. Pro-
‘vides gain on two channels equal
to any two conventional 4-element
yagis!
Features

® Full 10 db Gain On 2 Channels!
® One Bay Replaces Bulky Stacked Array!

® Ohe Lead Replaces Old-Style 2-Lead
Systems!

® Less Weight Per Gam Than Any Other
TV Antennal

] 'rma PHASITRON
Now Avm;ab[e - 2
SeparEIMJy
jel No PC:600)

‘a

TR‘O Co,n'tro\led Pat- =
tern TN sAD} enn]a X
‘System, w avail-
al\e separately forTV

t d ]
. set pwners who want | } theu e and
bes'c results ) rom
) totg::a{sheo:e':z hams .ahd “other. experimenters..
ante L

PHAS!TRON acts as a conhnuously variable -

t impedance ©

nd will -provide an exac :

tunlna sb'tufw:m line vand sbqogter and+ hel;zfuls:; ‘\
e iching. tput impedance Aéf:boqster» ‘o t

Sy Due to exact matghing, iosses

S d set performance .

matching

ut impe
"r:phne become. neghgnble ang
graatly improvec

t from .
t coordinate inpu o
May also be nunsae:jtooprowde added balanced\(\

more antel ’
' tc::?a:\:t to set. Write for, full detalls

NEW. TRIO. TV AGOESSORY

Model No. RY-V
" A handy control unit

side or in back of the

d provides 2 ror, TV
I :itmi:ahf\me switch for boostet. rotator
an

he line
Jamp or other accessories. By plugging the
caordps from these \chessonese; g
Unit. all accessort By
:LOQ Eﬁt:antch controlling the TV set. “Quickly

n sz't
talled without making any wmng changes i
: .,

Yes. complete satisfaction all the way around results when TRIO TV products
are sold. Jobbers know their dealers recognize quality of product — dealers

know TRIO products mean satisfied customers. That's why TRIO products are
the most wanted TV products on the market today.

Patent pending — no li-
censing arrangements
granted for duplicating
principle of thisantenna.

ato the TRIO Con-':

urned on W"‘h

) Watch For
% Important TRIO
" %  Announcement In
| % % Trade Publications

Scon

TRIO DOUBLE FOLDED DIPOLE
(Model 304)

Here is the popular TRIO Double Dipole TV
Antenna. With 10 db forward gain and a front-
to-back ratio of 25 db, it is unexcelled for ex-
treme fringe areas. Available for each of 12 TV
channels. Easily stacked for additional gain. Rein-
forced Ffittings for extra strength — extra rigidity!

Features
Outperforms Conventional Large Arrays!
Exact Impedance Match To 300 Ohm Line!
Sturdy Construction — Light Weight!
Partially Assembled!
Gain Flat Over Entire Channel!

%aa TRIO TV ROTATOR AND DIRECTION INDICATOR

Two heavy-duty 24 volt motors — instead of one — provide a

reliability of operation that makes this rotator outstanding.
One motor turns antenna clockwise — the other counter-

clockwise. Even if left on continuously, a motor cannot burn

out since load on a single motor is never on more than 509
of the time!

The new TRIO TV Rotator provides the ultimate in trouble-
free, dependable operation. Supports heaviest arrays, even in
80 M.P.H. winds.

Positive acting electrical stops at both ends of 360° turn
eliminates lead damage.

Rortaton Featured
Cast TENSALLOY aluminum mast holder, 11/16" steel shaft.
Withstands 4500 Ibs. bending movement.

Automatic Electro-Mechanical Brake —reduces coasting to
minimum,

All-aluminum case — no cast zinc!

Turns 1 RPM, lifetime lubricated.
Ball-bearing end thrusts on shakts.

Ideal for 10, 6 and 2 meter amateur use.

“TELEVISION TOPICS"

Write today for your free copy of “TELEVISION
TOPICS” by G. N. Carmichael. It discusses items
of interest to TV distributors, dealers and users,
includes information on Antenna Types and
Height, Lead-Ins, TV Signal Propagation, Inter-
ference, TV Set Limitations, Rotators, Mast and
Towers and Future Trends in TV,

? 5 MANUFACTURING COMPANY
ﬂw EIIE.GSHILLE, ILLINOIS .

RADIQO & TELEVISION NEWS
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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU’VE ALWAYS DREAMED OF!

AND ELECTRONICS
BY EASY SHOP rfnuop

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years —train you at home for
today’s unlimited opportumtles in Radio-Television-Electronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is corsidered tops in the business.

You learn from lessons prepared by experienced
instructors and 2ngineers, Men who arc successful
Radio and Television technicians. Men who have

all the parts—even tubes!—
for this modern Superheterodyne Receiver.
You learn to build it step by step. And you
keep it! Get all the facts. Mail coupon now.

100 Shows how éasy National Schools 8
Home Truining is. Mail the coupon foday.

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
electronic devices so important to national defense!
With big, new developments in TV, With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations.,.over 100
TV stations — and more building every day ... yes,
imagine the great opportunity you have today!
YOU are wanted in Radio-Television-Electronics!
America’s fastest-growing field. High-pay jobs—the
kind you’ve always wanted — are waiting for YOU!

Job Security! Big Money! For YOU!

in Today’s Expanding Industries!
Trained Radio and Television technicians really make
important money these days. Thousands of National
Schools graduates—men just like you—are earning
good money all over the country. Why not you?
And—National Schools graduates get the personal

satisfaction of being highly-skilled technicians. Men 2‘:;:,05':‘::';;:&?2’ SD::;' HES VI v M“g. ;ﬂascfevgffpc g
people respect. Men who enjoy their work—rather P ¢

than having to dl‘ag along in just any old job. Los Angeles 37, California penny post eard., g

. i Mail me FREE the book mentioned in this ad. Also a free sample lesson.

National Schools Has Trained 1000’s I understand no salesman will call on me. B

of Successful Men! Why Not YOU? B

In almost every state—and many foreign countries— ANE AGE B

National Schools graduates are filling big jobs with i B

famous companies. Or running their own successful 4 DDRY B

businesses. What are YOU waiting for? National
cITy ONE___STATE B
E

Schools training is complete training. So when you
graduate you can take advantage'of today's big

opportunities in Radio-Television-Electronics — fast.

You Train At Home—In Your Spare Time

National Schools Shop Method Home Training gives
you basic and advanced instruction in all phases
of Radio-TV-Electronics. And remember—your train-
ing is based on resident school training principles.
Ycu learn fast from hundreds of diagrams and pic-
tures. All instructions arc written by experienced
technicians who work in Radio and TV every day.
AL instructions have been developed and tested in
National Schools’ own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for eligible Veterars.

We Teach You How To Make Welcome
Extra Money—While You Learn!
Many National Schools students —men like you—
make plenty of extra dollars each week in spare
time! Fixing neighbors’ radios, appliances-and other
ways we teach you. You start learning and earning
from the day you enroll. From the very first lesson!

With National Schools Shop Method Home Training,
you get basic principles and plenty of practical train-
ing. You learn by doing. No wonder you learn sofast!
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver
you see above —plus other important testing
units. The free book tells you zll about it. The
free sample lesson shows how easy the training
is. Use the coupon. Send
today — without fail!

trained 1000’s of men like YOU!

Only National Schools Gives You This

Prcfessional Multi-Tester!
You get this amazing, new testing instrument—fac-
tory-made and tested—complete—ready to use! Simple
to operate. Accurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around—so you can use it at home or on service calls.
You'll be proud to own this valuable equipment.

Here are only a Few of the

Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist, Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don’'t wait—mail the cou-
pon today. Now—while you're thinking about it!

Attention! Men Going into Service Soon!
National Schools’ course quickly prepares you for
many important jobs in the Armed Services. With
National Schools Training you have an opportunity
to get into sperial service classifications—with higher
pay and gradc—immediately!

FREE SERVICE FOR GRADUATES
National Schools uses its great influence and pres-
tige to help you find your place in the field of your
choice. Don’t put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA o ESTABLISHED 1905

ECmEn

[0 Check here if you were released from the Service less than 4 years ago.
= W LA ----EHE----E-E-ﬁ
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Know “WHY" Ceramic Capacitors...

Here are the facts about Ceramic Capacitors — why they are the most permanent
capacitors . . . why they do a better job . . . give a better performance . . .

Up until a few years ago, capacitor design was based on one idea —
“the bigger the better.” Paper and mica, etc., were cheap, readily
available materials, and their use was the only known art for making
commercial capacitors (or “condensers” as they used to be called).

Now don’t misunderstand us . . . those old condensers were really
OK as far as they went. Buz today there's something more to talk about
... CERAMIC CAPACITORS.

Actually, the idea of ceramic capacitors isn’t new. They've been used
as electronic components for more than 20 years. We call them new
because it's only in the last few years that service-engineers have paid

any attention to them . . . and because some of these

modern ceramic capacitors really are new . . . with

new higher voltages, zew and better physical charac-

teristics. So if ceramic capacitors were overlooked by

service-engineers during the last few years . . . we feel

it's because you didn’t know about just how good they

really are—or because what you needed wasn’tavailable.

Let's take a look at modern ceramic capacitors

and the story behind them. It was in the early 1900’s when German

scientists discovered the dielectric properties of ceramic materials. In

the U.S.A., we had 2n abundant supply of mica and other materials, so

U.S. research men never bothered with ceramics. Then came World

War I, and ceramics became mighty important in European radio man-

ufacture. Ceramics were a long way from perfected but they did the

job . .. and continual improvement made them increasingly important

in thé electronic field. Meanwhile, at Centralab, we had started to ih-

vestigate these new materials. It was soon found that U.S.A. had a big-

ger source of raw ceramic materials and that our stocks were of vastly
superior physical and electrical characteristics.

Then one of our foreign representatives sup-
plied us with a complete set of foreign-made
ceramic components. Result — Centralab devel-
oped a ceramic research program. The program
was big and thorough .. .and it’s still going on.

In a few years, Centralab put on the market
its first ceramic capacitors. With World War II,
came tremendous developments in electronics.
Radio, radar and other electronic equipment de-
manded the finest in component parts . . . and ceramic capacitors came
into their own. In fact, independent research has shown that during
World War 11, in some classes of military equipment, there was not a
single known instance of a failure of a ceramic capacitor!

Thus, through the lessons learned over a period of 20 years of inten-
sive research — Centralab Ceramic Capacitors have today become the
best capacitor buy for safe guaranteed servic-
ing. For when you use CRL ceramic capacitors,
you're using the benefits of hundreds of thou-
sands of man-hours of research—experiments
with over 20,000 different ceramic compounds!

That's why any ceramic isn’t the best ceramic
for the job. Each of those 20,000 ceramic mix-
es had definite physical and electrical charac-
teristics . . . and when we say that Centralab
today uses only 250 of those 20,000 tested
compounds, you can be sure that those discarded did not perform to
the exacting requirements of sensitive electronic circuits.

Yes, and if you compare the old-style paper and mica capacitors with
modern ceramic capacitors . . . point for point, based on your own
technical experience, you'll see why ceramics are vastly better . . . the
safe, dependable way to assure a good service job.

For example, every setviceman is aware of the moisture absorbing
quality of paper condensers . . . and how moisture can seep in along the
leads on mica units. Compare these old designs with modern ceramic
tubular and disc types . . . Centralab’s Ceramic-X capacitor bodies are
nonhygroscopic . . . moisture absorption being only .007% or less!
That fact alone means Centralab Capacitors give you and your service
customer the ultimate in reliability—even under severe tropically humid
conditions.

Old-timers in the service field . . . yes, and young ones, too, will
recall the bulky size . . . the difficulty of handling old-fashioned large
size capacitors . . . when size seemed to be an important factor in design.
Now, look at modern ceramic capacitors. They're less than 34 the size
... you can fit them anywhere!

When you look at this chart of the development of capacitors using
various materials . . . the tremendous improvement of the dielectric con-
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stant “K” with the entry of ceramics into the field is dramatically evident.

One of the most serious problems with old-time capacitors was that
they broke down under high temperatures. Here again, ceramics have
more than proven their superiority. 85° C. will not harm the modern
ceramic capacitor. In fact, the ceramic body itself can easily withstand
any temperature encountered in electrical apparatus. High capacity is

e

— = = E _— AIr (K20}

Paper (K.2.6)

e Mica Filled Phenolic (K-5.5)

2 Mica {K-5.4 t5 8.0}

e Flint Glass (K.10)

German Ceramic Dielectric — 1933 (K-50)

CENTRALAB Ceramic Dielectric — 1937 (X-95)

CENTRALAB Ceramic Dielectric — 1943 (K-170)

oY SINYLISNOD JIH1D37310 40 LUAYHD INLLYHYSROD

Other commercially available ceramic dielectric — S
1947 (K-1500) i

CENTRALAB CERAMICX {1947) (K-6000) B

o o

e

well maintained under wide temperature variation. What’s more, the
copper-silver electrodes are electro-bonded to the ceramic with a tensile
strength of 30,000 lbs. per square inch — thus preventing any possible
change of the relative position of the electrodes.

A typical example of the high degree of perfection and performance
offered by ceramic capacitors is contained in CRL Hi-Vo-Kaps. These
units are rated at 10 — 20 and 30 KV and are intended exclusively for
TV. You'll find that practically the entire TV industry has standardized

e on these CRL units as original equipment for this most
=N exacting application.
Jb!] When it comes to low power factors—check ceramics

against all others. With ceramics, initially it's .19 to

S\ 6%. After 100 hours at 95% humidity, it's 5% to

‘%/ 3% and they’ll return to normal! That’s ceramic high
efficiency! If it’s accuracy you want, ceramic capacitors
can give you unusually close tolerances in wide range of values.

In rf. circuits, where drift is critical, one of the likely causes is tem-
perature change. Stapilization can be effected by capacitors which com-
pensate for temperature variations. Centralab proneered ceramic capaci-
tors for this purpose. This important research resulted in Centralab’s
famous TC-Hi-Kaps Zero Temperature and Negative Temperature
Compensating units. These are a Centralab exclusive “First”. For serv-

.ice-engineers they are the industry’s last word in accurate stabilizing

capacitors.

Service-engineers today are called upon for more exacting work —
more downright customer satisfaction. Every job that comes into your
shop is a challenge to your reputation. Regardless of the care in work-
manship, no service job is better than the components you put into it.
To stay in business tomorrow — you can’t take chances today.

Field research shows that smart. service-engineers everywhere are re-
placing all old-fashioned or dangerously old capacitors with ceramic
capacitors, within the capacity ranges available. Particularly if there is
any indication of possible failure within a reasonably short period. For
by-pass and coupling applications . . . they’re using Centralab BC Hi-
Kaps. For tuning applications, they're using temperature compensating
TC Hi-Kaps. It's their own assurance of a good job well done . . . and
their customer’s insurance of complete satisfaction. What's more, to the
serviceman and customer alike . .. there’s little or no premium in price.

Youll find Centralab ceramic capacitors are available in a wide
variety of capacities from any recognized better radio parts distributor.
Ask him. And remember, Centralab is the pioneer in the field of elec-
tronic ceramics. That fact alone is your best assurance of engineering
know-how, production know-how, and performance know-how that per«
mits no compromise with quality.

RADIO & TELEVISION NEWS
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and you'll Buy Ceramic Gapacitors

Choose the exact capacifors you need from the world’s widest line of ceramic
capacitors — for jobs that demand the best in guaranteed TV-AM-FM servicing . . .

Hl:KAPS

CAPACITORS > ;

RALAB

o DRORL UGN
¢ 3. VISCONSIN

ey r:,\wV'csa?

3 =
T

CERAMIC DISC HI-KAP CAPACITORS — provide very high capacity in ex-
tremely small size, with minimum thickness. For by-pass, coupling
and general applications. Superior power factor and low inductance.

I

TC TEMPERATURE COMPENSATING CERAMIC CAPACITORS — stable units that
do not change in capacity under wide temperature variations—or may
be selected to correct for frequency drift in resonant circuits caused by
temperature changes. Also superior replacement for close tolerance micas.

TELEVISION HIGH VOLTAGE CAPACITORS —are the accepted standard for the
TV industry. Used for filter and by-pass in TV high voltage power supply
and pulse filter for cathode ray tubes. Ask for Centralab Hi-Vo-kaps.

Yes, for the safest, quickest guaranteed servicing . . . standardize on Centralab

CERAMIC BC TUBULAR HI-KAP CAPACITORS — for by-pass or coupling appli-
cations and most general circuit work. Smallest size on the market.
Remarkable stability under high temperatures or humidity.

units of most generally used values, supplied in a four-drawer metal
cabinet. Often assures required values will be on hand when needed
in labs or for service. No charge for cabinet.

TRANSMITTING AND HIGH ACCURACY CERAMIC CAPACITORS — for applica-
tions involving rigid frequency control. Used for holding oscillator
frequencies to close limits. Excellent as secondary Standards.

Ceramic capacitors. You'll have the world’s widest line to sclect from — as made by
Centralab, America's pioneer builder of ceramic capacitors. You can get complete
information on all the capacitors described here — plus other valuable service infor-
mation from Centralab’s Catalog 27 . . . available at your distributor’s.

Division of Globe-Union Inc.
910 E. Keefe Avenue © Milwauvkee 1, Wis.
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Where dependability is of the utmost importance, play safe with
Ohmite Little Devil molded composition resistors. While they are
tiny in size, these units have exceptional ruggedness, stability, and
current carrying capacity. Little Devils are completely sealed
and insulated by molded plastic. Under coutinuous full load for
1000 hours, their resistance change is less than 5%.

Ohmite Little Devils are available in 14, 1, and 2-watt sizes, in
-+ 5% or == 109, tolerance. Standard RTMA values, 10 ohms to 22
megohms are fornished. In the 1l-watt size, = 109, tolerance,
values as low as 2.7 ohms are provided.

AVAILABLE ONLY FROM YOUR DISTRIBUTOR

OHMITE MANUFACTURING CO.
4884 Flournoy Street, Chicago 44, Iil.

RATED AT 70C— litile Devils have a wide
margin of safety—being rated at 70C instead of 40C.

WITHSTAND TEMPERATURE, HUMID-
ITY— Meet all JAN-R-11 requirements, including

salt water immersion and humidity tests.

RESISTANCE AND WATTAGE CLEARLY
MARKED — in addition to color coding, the re-

sistance value and wattage are marked on every unit.

TEMPERED LEADS —Tinned copper leads

are differentially tempered to prevent sharp bends.

2 Zigie witk QEIMI T E . oo
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. Seen the-Most in hun-
dreds of thousands of TV
homes — Alliance Tenna-
Rotor is the universal
favorite everywhere!

TAKE A DRIVE AROUND -
ANY TV TOWN—SEE'FOR
YOURSELF! AND, THAT'S
WHY ,;THE ALLIANCE
BOOSTER'S SO POPULAR
TOO!

. . Seen the Most because
they’re demonstratedright
in the homes of 35 million
television viewers! Both
the Alliance Booster,
Tenna-Scope,andAlliance
Tenna-Rotor film Com-
mercials deliver an impact
that's terrific — repetitive
—continuous! And, they
deliverthatimpulsetobuy!

. . Seen the Most on the
sales counters of smart
dealers! IT PAYS TO DIS-
PLAY ALLIANCE PROD-
UCTS BECAUSE THEY'RE
SEEN THE MOST AND
SOLD THE MOST!

Mllions of free home demonstrations
make sales! Thirty-five million viewers see Alliance
TV Films in 12 million homes every week!
Both Tenna-Scope, the Alliance Booster, and the
Eelaiaa i Antcna famous Alliance Tenna-Rotor enjoy unequaled
Rotator. Alliance Tenna- PR . .
Scope is a TV Booster. A exposure to viewers in the major TV

NOTE: Alliance Tenna-

markets where you sell!

ALLIANCE MANUFACTURING COMPANY - Alliance, Ohio

November, 19351 13
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(Advertisement)

HOW TO STACK YAGIS
WITH 1009, EFFICIENCY

New System Eliminates Mismatch;
Provides Higher Gain For Yagis

Acting on the complaint of installers of
all makes of Yagi antennas that only a
small additional gain was achieved in
stacking, Channel Master Laboratories en-
gaged in a thorough research project dur-
ing the past summer. The engineers came
up with the new Z-MATCH system, and,
like all important discoveries, it is rela-
tively simple.

They noted that although all single Yagis
claim to match 300 ohm line, they are
stacked one-half-wave with 33" connecting
rod transformers spaced about 3” apart,
with an impedance of 325 ohms. Each
Yagi’s impedance, therefore, was stepped
up to 350 ohms, with the two in parallel
totaling only 175 ohms. This meant a mis-
match of almost 2:1 when used with 300
ohm line. (Fig. 1 lower right)

Channel Master engineers reasoned that
in stacking, the impedance of each single
300 ohm Yagi must be reduced in order
for the total stacked Yagi to match a 300
ohm line, as follows:

1. Let the single Yagi match 300 ohm line
perfectly when used alone.

2. Reduce Z (impedance) of each Yagi to
200 ohms for stacking.

3. Use 3" half-wave connecting rod trans-
formers spaced at 314",

4. These connecting rod transformers have
an impedance of 350 ohms.

5. These 350 ohm connecting rods trans-
f(;lrm each 200 ohm impedance to 600
ohms,

6. The twe 600 ohm impedances in parallel
equal 300 ohms.

7. Therefore a perfect match is achieved
in both single and stacked antennas!

(Fig. 2)
) &= :/ """" C )
Fig. A Fig. B Fig.C

A) 3 element V2 wave folded dipole of
single Yagi showing center bar. B) 2
half-wave folded dipoles with center bars
removed. C) Center hars used as stack-
ing rods.

Tests Reveal
Serious Mismatch
in Stacked Yag s

New Z-Match Yagi Achieves
1009 Perfect Match To
300 Ohm Line, Single or
Stacked.

Higher Gain On All Yagi
Installations Accomplished
By Adjustable Impedance
And Wider Spaced Elements.

Now! Stack Yagis without extra stacking bars!

SRR

Mismatch eliminated!

Now Channel Master

proudly introduces the Z-Match Yagi—a
new ontenna that guarantees 10095 perfect
match in both single and stacked Yagi in-

stallations.

Single bay Yagi perfectly matches 300
ohms because of wider spaced elements.
When Yagis are stacked, the center bars
of the folded dipoles are removed and

used as half-wave connecting rods.

This

reduces the impedance of each antenna,
and avtomatically creates a perfect 300
ohm match for the complete stacked Yagi
array. The Z-Match system, PLUS wide spac-
ing, provide higher gain for Channel Master
Yagis, single or stacked. No extra stacking
bars result in lower cost.

The new Z-MATCH system automatically
provides for lowering the impedance of
each Yagi when preparing it for stacking.
A 600 ohm, 3 conductor folded dipole
(Fig. A) is used on the single Yagi to pro-
vide a perfect 300 ohm impedance. In
stacking, the center bar is taken out of
the folded dipole which lowers the im-
pedance to 200 ohms and leaves a pair of
34" rods one-half-wave long (Fig. B). These
are then used as connecting rods and the
result is a stacked Yagi which perfectly
matches a 300 ohm line (Fig. C). In order
to provide a perfect 300 ohm impedance
for the single Yagi, the crossarm had to
be lengthened, resulting in higher gain for
the Z-MATCH single Yagi. The antenna is
wider spaced than most other commercial
Yagis which use a half-wave crossarm. Fur.
thermore, the cost of extra connecting rods
is completely eliminated. Z-Match is an
exclusive feature of Channel Master Yagi
antennas. Completely pre-assembled,
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12 I‘o...’,-- T Upper Yagl
:; . 300 ohms
1 I .
-’ ——
’ [ o '; 1 wave
: f it 325 ohm 350 ohms
U I Transformer Transformed
o o Impedance
5 m¥
4 175 ohms TOTAL
o Stacked Yagi
3 =] Impedance
: pAgaLs 350 ohms
) ohm:
; I O L ;zrsa::zrmer Transformed
FREQUENCY.MCS, Impedance
DB &6 72 7%
. el
Gain of Z-Match Yagi Lower Yagl Lo o
on Channel 4 So0gonims d.
CONVENTIONAL YAG!

Upper Yagi
200 chms
Y

14 wave
350 ohm
Transformer

o
300
N

L

14 wave
350 ohm
Transformer

] 600 ohm
Transformed
Impedance

ohms TOTAL
Stacked Yagi
Impedance

600 ohm
Transformed
Impedance

Lower Yagi
200 chms

7-MATCH YAGI

Fig. 2

CHANNEL MASTER

NAPANOCH ROAD,

CORP. 4

ELLENVILLE,

N.

Write for complefe technical literature.
RADIO & TELEVISION NEWS
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" 100G o ' New “Package” Unit Training Plan
o - PAYASYOU LEARN—YOU SET THE PACE!

Ur RADIU No Monthly Payment Contract to Sign!
QUIPMEN Gertas few shom MONTHS, Frsnic 1 Spiarberis’s ooborety

new “Package” training unit plan prepares you in just 10
MONTHS . .. or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to you!
This is America’s finest, most complete, practical training—gets
you ready to handle any practical job in the booming Radio-
Television industry. In just 10 months you may start your own
profitable Radio-Television shop . . . or accept a good paying
job in this fascinating expanding field at work youw've always
wanted to do. Mr. Sprayberry has trained hundreds of successful

- B TR M A Radio-Television technicians—and stands ready to train you in
T - i o ’ less than one year, even if you have no previous experience. You learn by
;‘,ﬁ : : at: DOING . . . actually working with your hands with equipment of special
Y s i > design to illustrate basic theory instead of relying on books alone.
i X ) ;
i
. 8 | A 12 VALUABLE EQUIPMENT INCLUDED WITH TRAINING
T . w % - - 5 The new Spraybersy “package” plan includes many big kits of genuine,

P ras R [ . } i f professional Radio-Television equipment. While training you actually per-
form over 300 demonstrations, experiments and construction projects. In
addition, you build a powerful 6-tube standard and short wave radio set, a
multi-range test meter, a signal generator, signal tracer, many other projects.
All equipment is yours to keep . . . you have practically everything you need
to set up your own service shop. The interesting Sprayberry book-bound
lessons and other training materials . . . all are yours to keep.

EARN EXTRA MONEY WHILE YOU LEARN!

All your 10 months of training is AT YQUR HOME in spare hours. Keep
on with your present job and income while learning . . . and earn EXTRA
CASH in addition. With each training “‘package’ unit, you receive extra
plans and ideas for spare time Radio-Television jobs. Many students pay
for their entire training this way. You get priceless practical experience and
earn generous service fees from grateful customers. Just one more reason
why the Sprayberry new 10 MONTH-OR-LESS training plan is the best
Radio-Television training in America today. If you expect to be in the
armed forces later, there is no better preparation than good Radio-Tele-
vision training.

TRAIN AT
HOME IN
SPARE HOURS!

TELEVISION BOOKS

I want you to have ALL the facts about my new 10-
MONTH Radio-Television Training — without
cost! Act now! Rush the coupon for my three big
i Radio-Television books: “How to Make Money in
i} Radio-Television,” PLUS my new illustrated Tele-
i vision Bulletin PLUS an actual sample Sprayberry
Lesson—all FREE with my compliments. No
obligation and no salesman will call on you.
Send the coupon in an envelope or paste on
back of post card. I will rush all three books
at once!

SPRAYBERRY ACADEMY OF RADIO
Dept. 25-C, 111 North Canal St., Chicago 6, lil.

U Em mm am omm o mm e e e
SPRAYEBERRY ACADEMY OF RADIO, Dept. 25-C I
111 North Canal St., Chicago 6, 1N,

Pleose rush to me all information on your 10-MONTH Radio-Tele-
vision Training Plan. | understand this does not obligate me and
that no salesman will call upon me.

NOM@ersosonoowansrrmseimmeanis AR Y T Age

4 NO ogl%;n"o" Address........ 2000000 RE0ACE0RE0 000000 0RREE 0 Gea 0 000 :

- No Salésman

Menalready in Radio who seek a short inten- - T R < 11T T, 1= - SO
e e e | il ol Al
. 5 . eas:

EXPERIENCED IN RAD'O “)UcheckQEndPl\;InEIi\ll t;ygk}g?g?j{g:ﬁgﬁs 1 [ Are You Experienced? {J No Experience l
fom mn - e - o aE S N S e . M . R
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At Bell Laboratories a scientist employs a
condenser microphone to check the sound level
from another type of artificial mouth, used in
transmitter research.

is

L

e

This Western Electric employee mounts a transmitter in tke
test fixture which is swing down to face an artificial mouth
at 45-degree angle, just as transmitters are held in use. More
than a million transmitters are tested each year.

To serve the changing needs of
telephone subscribers millions of
telephone sets have to be moved
each year. Before being put back into
service most of them are returned
to the Western Electric Company’s
Distributing Houses where they
receive a thorough checkup.

Western Electric engineers needed
a rapid method of testing trans-
mitters over a range of frequencies.
At Bell Telephone Laboratories,
scientists had just the thing—a
technique they had devised for
fundamental research on trans-
mitters. In co-operaiion with these

mouth speaks to millions

scientists, Western Electric engi-
neers developed the practical tester
in the illustration.

The transmitter is removed from
the handset and put in front of an
artificial mouth which emits a tone
that swings several times per second
over a band of frequencies. A signal
lamp tells whether the transmitter
is good. Each test takes 5 seconds.

This new tester illustrates how
Bell Laboratories research and
Western Electric manufacturing
skill team up to maintain your tele-
phone service high in quality yet
low in cost.

BELL TELEPHONE LABORATORIES

® EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR

CONTINUED

www americanradiohistorv com -

IMPROVEMENTS AND ECONOMIES

IN TELEPHONE SERVICE
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The important reasons behind the steadily increas-
ing demand for Sylvania TV Picture Tubes are:
(1) high quality performance, (2) broad national
recognition.

Sylvania’s picture tube experience includes lead-
ership in 4 specialized fields . . . all basic to TV pic-
ture tube production. These are radio, electronics,
lighting, and phosphors.

%‘ : E : %
B s A
A Sylvania tube engineer, for example, invented
the famous Ion Trap now generally adopted, un-
der special Sylvania license, by other leading pic-
ture tube makers.

Sylvania’s 25 years of lighting research, includ-
ing advances in phosphors and filamentary wire
techniques and coatings, has also contributed to
the outstanding clarity and long life of Sylvania
picture tubes.

Popular TV show tells millions

Set owners are being kept informed of Sylvania’s
leadership by the big, popular television show,
“Beat the Clock,” on CBS-TV. Every week this pro-
gram emphasizes Sylvania’s unique background
and the fine quality of all Sylvania products, thus
assuring you of an enthusiastic acceptance of Syl-
vania Tubes used as replacements in the sets you
service.

To help you choose the right Sylvania Tube
for each service job see your Sylvania Distributor
now foyg your free SYLVANIA TV TUBE SELEC-
TOR, a handy wallet folder which explains the
differences between more than 100 types of pic-
ture tubes. Sylvania Electric Products Inc., Dept.
R-2111, Emporium, Pa.

SYLVANIA #

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIG TEST EQUIPMENT; FLUGRESCENT TUBES, FIXTURES, SIEN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
November, 1951 19
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L L ore twist= E
prong electrolytic capacitors
are made by Sprague than %
by any other manufacturer
. . . And Sprague naturally g
lists the largest, most com- &
plete line for exact TV re- g

placement applications.

® And when you use a
Sprague Twist-Lok TV Ca-
pacitor, vou can be sure it’s
dependable. No costly call-
backs will jeopardize your
profit or your reputation.
Your business judgment will
tell you to accept no sub-
stitutes.

R e e e e R s

¥ *Trademark
KQOWW? 1
GET YOUR ;

NEW

’ % 'E'hl
SPRAGUE TV CAPACITOR
REPLACEMENT MANUAL TODAY!

Just off press, this NEW 3rd edi-
tion of the famous Sprague Man-
ual is jam-packed with up-to-the=
minute replacement recommen-
dations for critical capacitors in
practically every TV set on the
market today! FREE from your
Sprague parts distributor or send
10¢ directly to Sprague to cover
handling and mailing costs.

\,

e e R G R R S D D e

NORTH ADAMS, MASSACHUSETTS

{Distributors’ Division of the Sprague Electric Company)
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’

WASHINGTON EDITOR

COLOR TV, which streaked across
the front pages in the spring, faded
away to an item of casual interest
during the summer, has returned to

‘its exalted position in the news, and it

appears may bask in the limelight for
quite awhile now, thanks to the rous-
ing interest of industry from coast to
coast. .Two factors have been par-
ticularly responsible for the throb-
bing enthusiasm; the long-promised
public demonstrations of compatible
color and the intensely active panels
of the National Television Systems
Committee, who have been holding
continuing sessions probing standards,
surveying practical solutions to send-
ing and looking problems, and study-
ing actual results in the field.

In New York City, at the “Center
Theatre,” color interest has been keen.
Hundreds have seen and thousands
will see electronic color with pro-
grams originating both from studio
and remote sites, all being telecast
over experimental facilities, over
Channel 4 and coax. The remote pro-
grams have served to demonstrate
very effectively the merits of the tube
system, with colors of swiftly moving
objects such as swimmers and parad-
ers, waving flags and divers, appear-
ing very faithfully on direct-view 16
and 19-inch receivers.

According to many observers, the
dot-sequential technique now em-
ployed can be described as a foolproof
method capable of providing pictures
which would be acceptable to every-
one, ‘including the experts on the Com-
mission’s staff, who incidentally have
been on the viewing grounds in New
York and Washington. The latter
have been particularly interested in
the work of the NTSC groups and
during one series of sessions, which
involved lectures and demonstrations
in Philadelphia, Syracuse, Princeton,
and Little Neck, Long Island, viewed
the striking progress which industry
had achieved in compatible color. They
were extremely impressed with the
new procedures evolved, such as oscil-
lating color sequence, a flip-flop or
color-phase alternation technique, that
has been found to reduce the.visibility
of phase (timing) errors in the sub-
carrier (sampling) channel of the
system, by reversing the phase se-
quence (timing order) of the color
subcarrier information after each

scanning field, so that opposite types

of color errors result on adjacent lines
in space. The major advantage of the
plan was said to lie in the fact that

“vestigial sideband transmission of the

color subcarrier information can be
made practical, thus improving both
compatibility and the reproduced color
pictures. By using this attack, a first
order correction can be obtained for
chromatic errors that would normally
result, due to phase errors in the color-
subcarrier channel.

It was noted that while the ocs
principle can be applied to an unmodi-
fied dot-sequential system, the ap-
proach provides best results when
used with a constant-luminance sys-
tem using quadrature sampling or
demodulation. It was learned, while
the ocs system was being analyzed,
that phase errors in the dot-sequential
system can produce brightness as well
as chromatic errors, but as a first
order approximation only chromatic
errors are produced in the constant-
luminance system. That is why, it was
explained, ocs is so effective for the
latter method.

In a debate on ocs during a NTSC
panel meeting, it was brought out,
that allowing single-sideband opera-
tion of the color subcarrier reduces
the need for uniformity of the ampli-

“tude and delay characteristics of the

receiver in the vicinity of the color
subcarrier frequency. This, it was said,
simplifies the conversion of present
black and white sets to color, and
likewise simplifies the design of i.f.
amplifiers for color chassis. In addi-
tion, it was pointed out, the effect per-
mits a higher color subcarrier fre-
quency which, in turn, permits the
transmission of wider color bandwidth,
and for the same subcarrier visibility
permits the subcarrier to be trans-
mitted at a higher amplitude, because
of increased attenuation on existing
monochrome receivers. This higher
amplitude improves the signal-to-
noise ratio and decreases the proba-
bility of c.w. interference. Further-
more, tests showed that ocs permits
greater tolerance in the phase of the
reinserted subcarrier at the receiver
and improves the probability of ob-
taining good color under conditions of
multipath transmission.

The results achieved by the propo-
nents of compatible color and the
investigating committees have been
found to be so encouraging that indus-

RADIO & TELEVISION NEWS
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...Are they
Payi"QOfFE)r you ?

ﬂ Did you know that Rauland’s Replace-
ment Picture Tube Warranty and Ad-
justment Policy provides a 6 months warranty
from the date of purchase by the consumer?
And that all Rauland replacement tubes now
carry a triple registration card providing pro-
tection for jobber, dealer and consumer?

Did you know that Rauland provides

a full 120-day price protection on dis-
tributor inventory of replacement picture
tubes? That Rauland distributors can carry
a stock adequate for their territories without
risk of loss through price adjustment?

THE RAULAND
CORPORATION

4245 N. KNOX AVE. » CHICAGO 41, ILLINOIS

1951

9)).

<< Did you know that Rauland offers
w valuable premium points for the prompt
return of warranty registration cards? Each
card returned promptly entitles dealer and
distributor to premium points redeemable in
valuable merchandise prizes.

[ ] ® ®

If you have not received full details on
all of the above, write, phone or wire
your distributing contact on Rauland
tubes. If you have not received your
prize merchandise catalog, use the cou-
pon below today.
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The Rauland Corporation
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|

|

| 4245 N. Knox Ave., Chicage 41, llinois

| Please rush premium merchandise catalog and full
| information on:

I [T] Earning Premium Prizes [ ] 6 Months Warranty
} [T] Distributor Price Protection

: Name

] Address

|

| City State

I
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try leaders have begun to issue beaming predictions on
color’s future. According to RCA’s board chairman, David
NL 5 Sarnoff, color TV . . . “will add importantly to program-
ming and give extra value to advertising.” However, be-

ANTENNA fore the potentialities of color . . . “can be fully trans-
lated into a satisfactory service to the public”. . . he felt,
the FCC must authorize the compatible idea.” “If given
the opportunity to do so,” he added, ‘“the public can and
‘will make that decision . . . (to prefer compatibility}.”
In his opinion, the present situation . . . “calls for con-
sideration by all concerned of the need for recommending
to the FCC, that it authorize the use of dual standards,
which would permit the compatible as well as the incom-
patible system of color TV to operate commercially. Only
under such conditions can the public have the opportunity
to see both systems in actual operation . . . reach its own
decision and make its own choice.” It was his view that
. “only those who fear the public’s decision would

: ':4”77”_”]14[” object to submitting their systems to such a competitive
| || test.”

ROTATOR

COLOR TUBES also bounced back in the headlines as
the autumn months appeared, with . . . announcements
that the tricolor affair would soon become a production-
line possibility; messages discounting the tube’s value as
a replacement for the color wheel from Columbia’s color-
man, Dr. Peter C. Goldmark, and a statement that a tube
featuring an entirely new concept had been invented by
none other than the world-famous scientist, Ernest O.
Lawrence, director of the radiation laboratory of the
University of California. The tube was said to be adapt-
able to any system and could be produced for about ten
to twenty per-cent more than the present black and white
types.in various sizes.

According to those sponsoring the tube, Chromatic Tele-
vision Laboratories, a division of Paramount Pictures, a
silk=screen technique of printing is used to imprint alter-
nating lines of colored phosphors on the picture tube face-
plate with an accuracy of a few thousandths of an inch.
A wire grid of multiple electronic lenses was said to serve
as a means of deflecting electrons to color strips on the
viewing plate, at a rate equal to the switching rate use

in transmission.
M B I N ATI 0 N . Present plans were said to call for not only the pro-
: duction of tubes and possibly chassis, but the licensing of
'J/\

other manufacturers to process the tube. Industry spokes-
" * REISSUE men, who revealed that they had heard about the tube’s

PAT. NO. 12,273 development during the color hearings, questioned the
flexibility of its application to mechanical or electronic
systems, and felt that only extensive field testing will pro-
vide the ultimate answer as to its commercial possibilities.

THE ULTRA-MIGHS, described by many as the only
means which can be used to open up the telewave bottle-
neck, and shiarply viewed by others as a paper dream
which perhaps might come to life in some flatland com-
munities, received a torrential bouquet of orchids from
the government’s communication’s headman, Wayne Coy,
during a seminar meeting in Bridgeport recently. He de-
clared that: “I'm so sold on u.h.f. that personally I'd like
to see all of television there.”

Noting that, in his opinion, there is enough know-how
around now to justify the immediate opening of the 470
to 890-megacycle band, the FCC chairman said that we
should use . . . “every megacycle of the band.” Implying
that it was realized that the higher bands have not as yet
reached the point where it equals the present bands on
all fronts, including general coverage, the Commissioner
pointed out that the new band is far from being . . . “the
lemon some . . . have been led to believe it is.”

Describing reception in New Haven, 20 miles away from
Bridgeport, where an NBC transmitter is operating on
two frequencies, 530 and 850 megacycles, Coy said that
the results from the upstairs’ stations were as good as
those recorded for the local lowband station.

THE ALLOCATION STUDY. shifted from the hearing
room to the post office, or testimony via the mails, has
(Continued on page 154)

RADIO & TELEVISION NEWS
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“"Dual Use G-E Units Cut Our Invesi=

ment in Half and Double Our Qutput.”
reports Pennsylvania servicemean.

“BECAUSE they will perform in VHF and
UHF bands, we bought a General Electric
Scope, Variable Permeability Sweep and Crys-
tal Controlled Marker Generator. We count this
the best investment we ever made. Easy to oper-
ate, these units minimize our training problems
and increase our work output per man. For
trouble-shooting and alignment work you can’t
beat them.”

That’s the word from Warren Herbicek and
John Mathews, television service engineers of
Newton Square, Pennsylvania. You save almost
half of your test equipment cost when you use
these General Electric units that deliver com-
plete TV service coverage.

With servicemen everywhere it’s the same
story. Your G-E Test Equipment distributor
will be happy to demonstrate. Meanwhile, mail
the coupon below for new descriptive bulle-
tins. General Electric Company, Electronics Park,
Syracuse, New York,

Let Your G-E Equipment Pay Its Way ...conven-
ient credit terms can be arranged through your
General Electric distributor.

“No equipment does as many jobs so well,” agrees partner
Herbicek. “It’s mighty accurate, too. We've checked our
own alignment jobs 6 months later and the instruments

show identical patterns.”

SEND
HESE
BULLETINS -

o u=m om ww B

%am/m&z‘/ofz@mz&éﬁxm__

“GENERAL@D ELECTRICS

November,

1951

fOR
FREE

T W T s b ommson

General Electric Company, Section 9111
Electronics Park, Syracuse, New York

Yes—send me bulletins with complete information on
General Electric TV Test Equipment.

23
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In 1949, Penn got the jump because of engineer-

ing and construction advances: offered by
Teletower. Among these are universal motor
mount easily adaptable to all antenna rotors . . .

exclusive long-life Telecote finish . .. built-in
climbing rungs . . .semi-automatic pilot-hole
alignment . . . improved T-X section.

Big boon to installers . . . Penn’s introduction in
1950 of a new type built-in base. Heavy plate
takes thrust of tower welded to section of pipe.
Tower can be raised on severest slope after base
is fastened to roof. Installation time is saved . . .
hazards reduced. Base is permanently attached
and non-removable. Protected by Telecote.

elelowerd

enna- Madl

PENN BOILER & BURNER MFG.

CORP.
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A truly revolutionary developmént in antenna
supports . . . Penn’s new tower that .maintains
250-1b. head load without requiring a single strand

of guy wire. Erection time: 30 minutes! Sensation.

of the recent RTMA convention at which it was
exhibited. Get the facts on this one while it’s
“hot”” . . . write Teletowers.

In 1950, Penn introduced its popular Tenna-Mast
Hardware. Pole-base mount illustrated is made of
durable aluminum. Special construction permits
mounting on peak of roof so that erection.can be
made from either ridge or side. Penn various
models of Base mounts accommodate pipe or
tubing from 1 to 2.

=\

1T

N

Canadian representative:
Atlas Radio Corp., Ltd.
560 King St. W.,
Toronto, Canada.

PENN /&Wu
a-Mau‘

PENN BOILER & BURNER MFG. CORP.
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A Now Tdoq in Radly Tamers—  iinsmi
BOLLINS “PRE-FABS” SAVES YOUMMEY =5iis

ALL YOU BUY IS
< a tuning unit, an IF Amplifier
and the universal chassis kit,
which is standard for all com-
binations, Check the “Pre-
Fabs” listed below and make
your selection.

Now you can have a high quality Collins FM
Tuner at about half the cost. You buy the basic
units which have all been prewired, aligned

and factory tested. All you do is assemble these .
into the punched chassis and wire up the power
supply. Yes, it's that easy the Pre-Fab way.

TUNING UNIT  FMF-2
Permability Tuned . has twe
tuned stages using o

e 6AK5 converter and
OIS, 6C4 local oscillator $"50
° ° The Collins “Pre-Fab’”*
J Tuner Assembled.
°
®
@
. ||
° TUNING UNIT
FMF-3 |
L] Permability Tune as three |
° tuned stages including o 6J6
o RF amplifier, 6AKS5
converter, and 6C4 os-
LA ) cillator $I450
v e o PS =) ]
Here's a combination de- y
. ®
signed for the pocket as o
well as the ear...High in g i e y:
quality—low in cost. IF AMPLIFIER  1F-3

G

Employs three tubes terminot-

ing in a new fype$875

ratio detector circuit

ol —F W
(F AMPLIFIER  iF-4
Also employs a ratio detector

...extra IF stoge gives

it added gain $|225
T

IF AMPLLIFIER .6

Deluxe model . .. haos three IF

stages, two limiters, and a dis-

criminator type of detector.
Superior to any such amplifier

Each Collins “Pre-Fab’’ com- L7
bination meets the high stan- i
dards of the famous Collins T

FM Tuner—very low distor- 1 There’s no finer tuner avail-
tion and full frequency audio able than this Collins Deluxe
response from 20 cycles to bi o o d
over 20,000 cycles per sec- Com ination. Engineere
ond. High gain and sensi- for high quality and yet
tivity. priced right.

SR g 527 2 H Y 5 e

All Prices Shown Include Tubes

City & State
[ ——p————————eet T T T T T TP d ] e
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——— — — on the market in gain
F—-—-:-——-—————————-— - 1 e $I850
Collins Audio Products Company, Inc. e
g =
B P.O.Box 368, Westfield, N. J. 1
£ 1
B Enclosed find [ check [ money order for. ] (9’
1 sond me the following “Pre-Fab” Units: 1 -
a l UNIVERSAL CHASSIS KIT  UC-1
i [ Tuning Unit FMF-2 [ IF Amplifier IF-4 | Includes ‘a punched chassis,
g . -«
] . . . handsome slide rule tuning
1 ] Tuning Unit FMF-3 {1 {F Amplifier IF-6 i diol, oversize power e
E ] IF Amplifier IF-3 ] Universal Chassis I mer, filter condenser, rectifier
i Kit UC-1 I tube and socket, hardware,
i (] volume control and switch,
Name. knobs, terminal strips, 4
g E AC line cord and plug.$I350 :
i Address i _,,:;‘
L] £
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No vocational field offers more opportuni-
ties for “‘career” jobs and good pay than
television—America’s fastest growing
industry. The demand for TRAINED and
EXPERIENCED TV SERVICEMEN is growing.
There is a big shortage of such men now
and will be for several years to come.

PLENTY OF GOOD JOBS OPEN TODAY

Radio-Television jobbers, dealers and serv-
ice companies offer lifelong opportunities
with excellent salaries for qualified service
technicians. Manufacturers of television re-
ceivers are Jlooking for men with good serv-
icetrainingas inspectors, testers and trouble-
shooters. Many experienced servicemen go
into business for themselves. Others hold
their regular jobs and earn extra money
servicing TV receivers in their spare time.

Radio-electronics manufacturers busy
with defense equipment contracts offer ex-
cellent job opportunities for men with a
television technician background. Service-
men called into military service are further
reducing the supply of skilled TV service-
men available for civilian activities. Think
what television servicing offers yox in terms
of a lifetime career and financial security.

SRR W

Goluen @@@@w@m

to prepare for hetter pay jobs in

Ualsvision Servieiny

Ry

RCA INSTITUTES Home Study Course
in TELEVISION SERVICING—

A Service to the Industry

Because of the critical shortage of TRAINED
and EXPERIENCED TV SERVICEMEN, RCA In-
stitutes is offering this highly specialized and
practical home study course as a service to
the working members of the radio-televi-
sion-electronics industry. Its object is to
train more good servicemen and to help
make good servicemen better.

Never before has this course been avail-
able to anyone outside of RCA. It is now
offered to you, through RCA Institutes, one
of America’s oldest and most respected tech-
nical training schools. The course covers
most major makes and types of TV receivers.
Available exclusively to men in the radio-
television-electronics field. Not offered to
the general public, or under G.I. Bill.

The cost is low . . . only $9 a unit for 10
units or $90 total, on an easy pay-as-you-
learn plan. At successful completion of the
course you earn an RCA Institutes certificate
that can lead straight to a better job at
higher pay.

RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident coumrses.

[ iy

iy

for men in
radio-electronics

YOU STUDY AT HOME

In your spare time, you learn pre-tested
“"How-to-do-it’’ techniques with ‘‘How-it-
works'’ information in easy-to-study lessons.
The course is based on the experience of the
RCA Service Company in servicing thousands
of home 1e|evisi§;n receivers.

YOU KEEP WORKING ON YOUR JOB

Because you work in the radio-television-
electronics industry, your job provides the
laboratory work of the course. There are no
kits, parts or equipment to buy. Self-
employed independent radio and television
servicemen are eligible for enrollment.

* SEND FOR FREE BOOKLET. Find out complete details

of the RCA INSTITUTES Home Study Course in TELE-

postcard—NOW!

RCA INSTITUTES, INC..

A SERVICE OF RADIO CORPORATION of AMERICA|  ©\
350 WEST FOURTH STREET NEW YORK 14, N.Y. L

l\iovember, 1951

RCA INSTITUTES, INC.
Home Study Department, RN-1151

salesman will call.)

Name

MAIL COUPON NOW!

350 West Fourth Street, New York [4, N.Y.

Without obligation on my part, please send me copy of booklet “RCA
INSTITUTES Home Study Course in TELEVISION SERVICING.” (No

VISION SERVICING. Don’t pass up this opportunity to
prepare yourself for a money-making career in the television
industry. Illustrated booklet explains all the features of the
course. Mail coupon in an envelope or paste on a penny

Address.

(Please Prini)

www americanradiohistorv com
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AETUAL
SIZE .

TINY TYPE 85LPT

TUBULAR
PAPER
CAPACITORS

Fit any_where!

Su ithhle for
85°C. operation!

CAPACITANCE RAMGE:
0001 TO .5 MFD.

VOLTAGE RANGE:
00 TO &00 V., IMCLUSIME

Sturdily built in phenaolic-
impregnated tubes. Ends
are plastic-sealed.

WHITE FOR COMPLETE LITERATURE
fepresentatives and Bistribulors
Throughout the W.5.A.-and Ganada

 PYRAMID

PYRAMID ECECTRIC COMPANY
1445 Hudson Boulevard-

Horth Bergen, H. 1, LS A

TELEGRAMS: WUX Nenh Bergen, M.l
CABLE ADDRESS: Pyramidusa

EDWARD . TUFT has been named to
the newly created post of vice-presi-
dent in charge of or-
ganizational devel-
opment for the RC4
Victor Division of
Radio Corporation
of America.

Mr. Tuft will co-
ordinate a company-
wide program de-
signed to develop
the resources of qualified manpower
required for the continued expansion
and development of the activities of
the division.

He has served as director of person-:
nel for the division since 1947 and as a’
vice-president of the organization since
last October.

* * *®
HOFEMAN RADIO CORP., operator of
seven plants in Los Angeles and Pasa-
dena, has opened warehouses in New
York and Chicago. The New York
offices are at 30 Church Street while
Chicago facilities are at 219 E. North
Water Street ... HI-LO ANTENNA
CORPORATION has completed a new
plant adjacent to the company’s plant
at 3540 N. Ravenswood Avenue in Chi-
cago. The additional space will enable
the firm to triple its production of
antennas . . . Limited defense produc-
tion has started at the new WESTING-
HOUSE ELECTRIC CORPORATION Tele-
vision-Radio Division plant near New
Brunswick, New Jersey . NEO-
MATIC, INC.. has doubled its capacity
for the production of electronic com-
ponents by moving into larger quar-
ters at 11632 San Vincente Blvd., Los
Angeles 49, California . . . A new wing
providing approximately 7000 square
feet of floor space is being added to
the dry type air-cooled transformer
plant of ACME ELECTRIC CORPORA-
TION at Cuba, New York ... VERI-
BEST ELECTRONICS COMPANY is now
in production at its new plant located
at 655 Main Street, Westbury, Long
Island, New York. :
* E3 %

NARDA, the National Appliance &
Radio Dealers Association, was re-
cently honored by the American Trade
Association for outstanding services
rendered to the public by a trade ‘as-
sociation.

The “Award of Merit” was “For
its excellent services to its industry
and the public and especially for its
aggressive campaign to protect the
buying public and assure it the best
installation and maintenance service
possible for television sets. The Asso-
ciation set up high standards, clearly
phrased so that both dealers and the
public could understand them. They

»
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were dezicned to eliminate certain
unhealthy conditions within the indus-
try and to promote a sound public re-
lations policy.”

A jury headed by Charles Sawyer,

Secretary of Commerce, made the
selection.
RADIO & ELECTRONICS SOCIETY OF
INDIA is making plans to hold an In-
ternational Exhibition in Bombay,
February 9 to 29, 1952.

The Society hopes that this exhibi-
tion will provide radio and electronic
equipment manufacturers throughout
the world with an opportunity to study
the requirements of the Indian and
Asian markets and thus establish new
and profitable contacts.

Major exhibits will include radio
and television receivers, component
parts, facilities for servicing and
training, x-ray and other medical
equipment, aviation radio devices, etc.

Complete details on the exhibition
are obtainable from the Consulate
General of India, 3 East 64th Street,
New York 21, New York.

WILLIAM M. MAVE of Owensboro has
been named works manager of the

General Electric
Company’s new
- electronic tube

plant now under
construction near
Anniston, Alabama.

He will be in
charge of the more
. than 2000 workers
who will produce
miniature receiving tubes at the new
$6,000,000 plant.

Mr. Nave began his employment
with the Ken-Rad Tube and Lamp
Company in Owensboro in 1938. When
the company was purchased by Gen-
eral Electric he became assistant su-
perintendent of the Tell City, Indiana,
tube works of the company in 1945,
later becoming superintendent.

He will take up his duties in Annis-
ton soon after the first of the year.
The plant is expected to be finished by
February, 1952, and production will

start approximately one month later.
% % *

RTMA has inaugurated a new program
designed to assist small manufacturers
in the radio-television industry, es-
pecially in the procurement of sub-
contracts for military production.
The Small Business Survey Com-
mittee, headed by A. D. Plamondon,
Jr., president of Indiana Steel Prod-
ucts Co., has made a survey of the
production facilities of RTMA mem-
ber-companies available for defense
work. This data will be forwarded to

RADIO & TELEVISION NEWS
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Gated automatic gain control has been specially
designed for use in TV receivers. This type of
A. G. C. is superior because it utilizes a gating

ervice Glinic!

Engineering information to help you hetter service Raytheon
...'.......C....

Gated or keyed A, G. €. also has another impor-
tant operating characteristic. The plate gating .
pulse, being of a time interval corresponding to the

horz.-pulse plate supply that eliminates approx. station horz. sync. pulse, gates out the station ver- .
87% of the noise &dmittance into the A. G. C. sys- tical sync. pulse. This greatly reduces the amount
) tem. Note that the local noise interference shown of 60 cy component which would normally be in- .
in Fig. 2 can only be effective during the gated Ip jected into the A. G. C. filter. Thus a filter of faster
conduction area shown in Fig. 1 and here the sta-  time-constant may be used to reduce airplane
; ®
tion ﬁf){nc. t}'gs are noise clipped by the 1st video flutter.
‘ amplifier grid cut-off.
HORZ. OUTPUT TRANS. o
° D.C. COUPLED ) AG.C G0 00000,
VIDED AMP. - GATING TUBE ®
n 20N
WLl GATED AG.C ¢
R35 (60 S
® 250 ouTPUT ®
® T0 VIDEQ LF, ®
62
o R44 ®
@ YIDEO GRID 71
T0 TUNER o
R38
. .
R51 ®
!
® B+ 170V ‘ L
. Raytheon’s gated A. G. €. circuit above uses a - .
6AU6 gating tube that is D. C. coupled to the GATED [p+400 - g5-===-=g-==--=g---=~
. video detector through the 1st video amplifier. CONDUCTION, 6 IAS NO SIGNAL .
The only plate supply is the pulse furnished by the AREA RID BIA R
()} horz. output transformer as shown in Fig. 1. Note CATHODE +170p -7 —-- -5 - ~=-- Ty sV .
that the cathode of the gating tube is tied to GRID +120 - g o
GROUND (BELOW CUT-OFF
' B+ (170 volts) and that the grid is directly coupled R e
to the plate of the 12AT7 through R34 (R34 re- FIG. 1-INSTANTANEOUS PLATE VOLTAGE ®
Py : ucei gx:ld lcl)aducllg ]e)ﬁ‘e(éts onlzldeodrespo?sg).)T}}e CATHODE +170
input signal an . C. voltage drop (bias), in
Fig. 2, developed across the 12AT7 plate load GRID GATE ‘ - POSSIBLE .
® (R35, C60 and R38) are applied between the grid OPEN i1l LocaL
and cathode of the gating tube. The plate current GRID GATE Il noise ®
® supplied by the horz. output transformer passes CLOSED
through the A. G. C. filter (C70, R50 and C59) de- INTERFERENCE ®
® veloping the negative A. G. C. output voltage +120
e . PICTURE  STRONG ‘FRINGE'  NO ®
. mproved circuitry such as this is one of many rea- VIDEO SIGNAL IGNAL  SIGNAL
sons why you can feel free to recommend Raytheon SIGNA .
) TV to a friend or a customer. FIG. 2-INSTANTANEOUS GRID VOLTAGE PY
o e

TELEVISION

Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, IIl.
Subsidiary of Raytheon Manufacturing Co.

November, 1931

Raytheon TV Presents

JOHN CAMERON SWAYZE
Sundays on NBC. See local
paper for time and station.

Dependably Built for
Dependable Performance

& 2
<" Guardnteed by %
Good Housekeeping
Xy N

S
2745 apveaniseo THES

THE STARLIGHT —Model RC-1720
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¥0. BO-11

The new CHICAGO No. BO-11

40-60 WATT
FULL FREQUENCY
Output Transformer

e A SR

~ 3C33's, WE300's, 6ARG's
: and similar type tubes

s

output transformer is now being . ] s

used effectively in 40 to 60 watt
high-fidelity amplifiers with out-
standing success. Designed par-
ticularly foruse with 807’s,3C33's
(dual triode), WE300’s, 6AR6’s
and similar tubes. Frequency
response is essentially flat—with-
in.5 db—from 200 20,000 cycles.

SPECIFICATIONS
Primary*—3000/2500 ohms CT
Secondary*—600/16/8 ohms CT and
150/4 ohms

*Split and balanced windings

Operating level—40 to 60 watts. Mounted
in one-piece drawn steel case, 4% x 41"
x 5%’ high; with mounting studs and con-
venient pin-type terminals. Weighs
914" pounds.

There’s a CHICAGO Output Transformer for Every Full Frequency Use

; oSd% 20;;0,0;0 cPs v

for use with 807’s,

B S R e e R

Cat. No. Application
BO-1 Single Plate to line

1BO-4  P.P. Plates to line
BO-5 P.P. Plates to line
1BO-6 P.P. Plates to voice coil
BO-9 P.P. Plates to line or voice coil

Impedance Max. Power
Pri—15,000 ohms at 0 to 10 ma d-c
*Sec.—600/150 ohms CT. v oviivevnnns wves +20 dbm
Pri.—7,500 ohms CT
*Sec.—600/150 ohms CT.oivevieeennns Bosooo +43 dbm

Pri.—10,000 ohms CT
*Sec.—400/150 ohms CT; 16/8/4 ohms....... +37 dbm

Pri.—7,500 ohms CT
*Sec.—8/20 ohms. e e v e veenonsbtocanns veves 43 dbm

Pri.—5,000/3,000 ohms CT

*Sec.—600/16/8 ohms CT; 150/4 ohms........ +42 dbm
ITertiary winding provides 15% inverse feedback. *Split and balanced windings

HIGH Q
CHOKES

for Dynamic
Noise Suppression Circuits

Two precision-built chokes
with inductance values of .8
and 2.4 henrys respectively—
accurate to within + 5% with
up to 15 ma d-c. Units have a
minimum Q of 20. Remarkably
compact, 114" x 23" x 17"

No. Inductance
NSI-1 .8h
NsI-2 2.4 h

r

Famous “Sealed in Steel” ?‘W
New Equipment Line

The units described
above are typical of CT’s
New Equipment Line
featuring transformer
engineering that’s ahead
of the trends in circuit
design. Get the full facts
on the complete line now. Check the
features, and you’ll see why CT is called
the “Engineer’s Transformer.” Check the
prices; see how little more these advanced
units cost over ordinary transformers.

Write for Complete "“New Equipment’’ Cataleg Today

" CHICAGO TRANSFORMER

@
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DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET-« CHICAGO 18, ILLINOIS
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prime contractors and subcontractors
who have indicated their need for sup-
pliers of specific types.

RTMA is the first trade association

to undertake a program of this type
for its membership.
RICARDO MUNIZ, formerly with the
Allen B. Du Mont Laboratories, Inc.,
has been appointed
vice-president in
charge of opera-
tions of Trad Tels-
vision Corporation
of Asbury Park,
New Jersey.

As general man-
ager of Du Mont’s
television receiver
manufacturing division, he had full re-
sponsibility for the production of all
television equipment as well as the
engineering on television receivers
and military equipment.

In his new position he will be in

complete charge of engineering and
production functions, including gov-
ernment contracts, domestic televi-
sion production, and the company’s
theater television set.
RADIO PARTS & ELECTRONIC SHOWS,
INC. board of directors, meeting in a
three-day session in Asheville, North
Carolina, named Charles A. Hansen of
Jensen Mfg. Co., president; Sam L.
Baraf, United Transformer Co., vice-
president; W. D. Jenkins, Radio Sup-
ply Co., secretary; and Lew W. How-
ard, Triad Transformer Mfg. Co.,
treasurer.

Dates for the four-day 1952 Show
to be held in Chicago were set for the
week of May 18th. The board also
voted to increase its membership from
nine to fourteen members.

EIE

BARTON K. WICKSTRUM has been
elected to the post of vice-president
and director of sales
! of Sylvania Electric
Products Inc.
{ He was formerly
i general sales man-
§ ager of the com-
pany’s Lighting Di-
vision and succeeds
® Robert H. Bishop
who resigned to be-
come a vice-president of E. F. Drew
& Co., Inc.

Mr. Wickstrum has been associated
with the company since 1939 and
prior to that time was with Libby,
McNeill & Libby and Hearst Enter-
prises, Inc.

BERNARD HECHT has been appointed
general manager of Starrett Televi-
sion Corporation of New York . .

The new vice-president and treasurer
of Motorola Inc., is E. P. YANDER-
WICKEN. He succeeds GEORGE R. MAC-
DONALD who is retiring as of Decem-
ber 31st . . . HOWARD ROWLAND has
been named chief research engineer
of The Workshop Associates. He was
formerly chief electrical engineer for

(Continued on page 15T)
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November,

NEW PARA-CON ANTENNA COMBINES

PARABOLIC & CONICAL PRINCIPLES

Brehard e 5'2. I

Sight
Sells It

After all, people
buy TV sets to en-
joy the picture. It
just makes sense
that the antenna
bringing in the
best piecture
brings in the best
entertainment
and the most cus-
tomer satisfac-
tion. Hook a
Para-Con onto
any set and you’ll
agree—it sells on
sight.

Any TV Set Perfdrhis
Better With a
Para-Con Antenna

Every set performs better
when conditions are better. In-
stall Para-Con when older sets
are starving for a stronger sig-
nal. Install a Para-Con when
any set is being drowned in a
sea of local interference. In the
majority of set installations,
Para-Con makes both old and
new sets perform at their peak.
To be on the safe side every
time, install the sensationally
performing new Para-Con an-
tenna and forestall TV troubles
at both the reception and the
service end.

Proved in Thousands
Of Installations

Spectacular success has been
achieved in practically every in-
stallation. Even in locations far
removed and in difficult terrain
where other more elaborate
arrays were tried and failed,
PARA-CON aerials not only
bring in brighter, clearer pic-
tures but seize and channel in
stations where dependable recep-
tion has not been possible with
an ordinary antenna. Ward's
new PARA.CON Antenna has
been field tested in thousands of
installations . . . proved far and
away better.

Singles Out The Stations

High Front to Back Ratio
The new Para-
Con design
achieves an un-
usual capacity
to obtain sharp
directivity over
all the television
spectrum. Para-
Con principles
afford greater
power and less
interfering noise
on each channel.

1951

One Antenna Covers
All Channels

The Para-Con antenna reaches
out and grasps all channels. The
Ward Para-Con has an excep-
tionally low standing wave ratio
combined with a spectacular high
gain advantage on all channels.

Ob %v SINGLE BAY PARA-CON
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No Ghost Hunts

No more skeletons in your
customer’s TV closets. Scientif-
ically determined direct imped-
ance matching characteristics
eliminate many ghosts. Para-
Con’s revolutionary design
transfers the maximum power
from the antenna to the receiver
with a minimum of reflections.

Profit-Wise Dealers
Prefer Para-Con’

The antenna is one of the most
important and critical compo-
nents of a TV receiver. Nearly
209 of all TV service calls result
from faulty antennas. The gen-
eral all-around, high perform-
ance of Ward’s Para-Con an-
tenna gives customer satisfac-
tion right from the initial instal-
lation. Expensive call-backs due
to antennas are slashed. Rug-
gedly Dbuilt for long lasting
trouble-free service Para-Con
withstands winds and weather.
Easy to handle and quick to in-
stall . . . saves time and expense.

See your distributor for
Ward’s answer to your antenna

problems. *Trade Mark

Solves 9 out of 10 Installation
Problems=Challenges Comparison

Two best features are incorporated into one BEST antenna. The
praiseworthy features eonical type aerials possess for supplying full
audjo and full video bandwidth reception are used with a parabolic
design that gives the Para-Con a concentration of signals. Para-Con
is engineered to concentrate the maximum wave energy on the
antenna by providing all-around, unmatched performance . . . perfect
picture clarity ... long customer satisfaction.

i,

The First In TV To Use Parabolic Principl

Parabolic antennas have long been used in special applications for

concentrating weak signals onto driven elements.

The brilliant

results of Ward Para-Con are now setting new performance stand-
-ards on all channels and in most every area. Ward’s Para-Con
Antenna is different. It’s new. Now it is possible for one antenna
to meet and solve many of the local problems of installation and

reception.

Ideal For All Band
Fringe Areas

In fringe areas where selection
of a number of channels is avail-
able, Ward’s stacked Para-Con
models provide the ideal com-
promise antenna for maximum
results on all bands. Stacked in
either two or four bay arrays,
the Parabolic design reflectors
reach out, gather and concen-
trate maximum energy on the
antenna elements,

==

Diagramatic sketch showing how
parabolic reflectors gather in and
concentrate energy on conical
elements.

(Combining Parabalic and . Conical 'Fri_ri;ip!gs}

NTENN

THE WARD PRCDUCTS CORPORATICN, Division of The Gabrie! Co.

1523 E. 45th Street, Cleveland 3, Ohio
IN CANADA: ATLAS RADIO CORP., LTD., TORONTO, ONT.

www americanradiohistorv com

31


www.americanradiohistory.com

:-4
(e
—
g
-
oD
|
N%

How To Pass

COMMERCIAL
RADIO OPERATOR

LICE

EXAMINATIONS
GET THIS AMAZING NEW BOOKLET FREE!

TELLS HOW—

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Ama-
teur, Army, Navy, radio repair, or experimenting.

TELLS HOW— Employers make

JOB OFFERS Like These
to Our Graduates Every Month!

Telegram August 9, 1950, from Chief Engineer, Broadcast Station, Pennsyl-
vania, '""Have job opemng for one transmitter operator to start |mmed|afely,
confacf me at once.

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patrol, "We have
two vacancies in our radio Communication division. Starting pay $200; $250

after ]s7|x months' satisfactory service. Will you recommend graduates of your
school?"

Lef'fer, August 24, 1950, from radio-television sales and service company,
Ohio, "We are in need of a _good tfelevision man. The pay W|II be good, also
good surroundings to work in. Please let us hear from you.

These are just a few examples of the job offers that come to our office
periodically. Some Ilcensed radioman 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

Name and Address License Lessons
Lee Worthy ...... ... .. ... ....2nd Phone.......... i6
2210Y2 Wilshire St.. Bakersfield, Cal
Clifford E. Voot ......... ... oy 11 - - ist Phone..... .. .... 20

Box 1016, Dania, Fla.
Francis X. Foerch ..am..ws.ui e . oo boit
38 Beucler Pl., Berginfield, N. J.
$/Sgt. Ben H. Davis
317 North Roosevelt Lebanon
Albert Schoell ...................
110 West |Ith St., Escondide, Calif.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-35, 4900 Euclid Bldg., Cleveland 3, Ohio

. Ist Phone.... . ...38

32

LLS HOW—

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:

GETS CIVIL SERVICE JOB

*"Thanks to vour course I obtained iny 2nd phone license. and am now emplo_)*ogl by
Civil Service at Great Lakes Naval Training Station as an Eauipment Specialist.”
Kenneth R. Leiser, Tfair Oaks, Mtd. Del., McHenry, Il

GETS STATE POLICE JOB
“I have obtained my 1st class ticket (thanks to your school) and since receiving
same I have held good jobs at all times. I am now Chief Radio Operator with the
Kentucky State Police.”” Edwin P. Healy, 264 E, 3rd St., London, Ky.
GETS BROADCAST JOB

“I wish to thank your Job-Finding Service for the help
in securing for me the position of transmitter operator here at

‘WCAE, in Pittsburgh.”

OURS IS THE ONLY Walter Koschik, 1442 Ridge Ave., N. Braddock, Ta.
HOME STUDY

COURSE WHICH GETS AIRLINES JOB

SUPPLIES FCC- “Due to your Job-Finding Service. I have been getting many
..rn‘({]ﬁ E E?%’LMIRI(_A': offers from all over the country, and T have taken a job with
LESSOK{S AND Capital Airlines in-Chicago, as a Radio Mechanic.”

FINAL TESTS. Harry Clare, 4537 S. Drexel Blvd., Chicago, 1l1.

Your FCC Ticket is always recognized in all
radio fields as proof of your technical ability.

Get All 3 FREE

MAIL COUPON NOW

CLEVELAND INSTITUTE O0F RADIO ELECTRONICS
Desk RN-35—4900 Euclid Bldg.

Cleveland 3, Ohio

(Address to Desk No. to avoid delay.)

1 want to know how I can get my FCC ticket in a minimum of time.
Send me your FREE booklet. “'llow to Pass FCC License Examina-
tions”’ (does not cover exams for Amateur License). as well as a
sample FCC-tvpe exam and the amazing new booklet, ‘‘Money-Making
FCC License Information.”

x
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Your increasing demand for Hytron tubes is helping to build this fine, ultra-
modern plant. Located at Danvers, Massachusetts, it will be the most modern

receiving-tube plant that engineering know-how can build.

And this is more important to you. Its advanced equipment and skilled staff
will — we promise — give you the best tubes your money can buy. Because

Hytron sincerely believes only the best is good enough for you.

November, 1951

New HYTRON plant
at Danvers, Mass.

NEW NAME ADDED

The famous red-white-and-blue Hytron carton has added a

famous symbol: CBS. Yes, Hytron is proud to be a division
of the Columbia Broadcasting System, Inc. — with greatly
expanded opportunities to grow in service to vou. Two re-
spected names now guarantee you unsurpassed tube per-
formance. CBS-Hytron is your sign of the very best in
electronic tubes. Look for the attractive carton. Be sure to
demand the best: CBS-Hytron.

--_-ﬁ“-_—d

MAIN OFFICE: SALEM, MASSACHUSETTS

www americanradiohistorv com
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In the CBS-Columbia design laboratories, Al Goldberg
takes some important readings with the EICO Model 221
Vacuum Tube Voltmeter and Model 553 Multimeter, os

_Harry R. Ashley locks on.

KITS
WIRED INSTRUMENTS

Fod

NEW 555¢ muLTIMETER
KIT $29.95. WIRED $34.95

20,000 ohms/volt

GEN. KIT $19.95. WIRED $29.95

NEW 322 sic. Gen.

KIT $23.95. WIRED $34.95

NEW 950k RC BRIDGE &
RC-L COMP. KIT $19.95
WIRED $29.95

NEW 1040k BATTERY ELIM.
KIT $2595. WIRED $34.95

©1951, Electronic Instrument Co., lnc.

Prices 5% higher an West Coast. Due to

34

its new Color Television production lines and in its design laboratories?

another famous TV manufacturer coast to coast, CBS-Columbia kncws

CRRERCIIORS

4
= Ire.

CoLor TElEVlSlON PRODUCTION QUALITY

Mr. Al Goldberg, Assistant Chief Engineer of CBS- |
Columbia, and Harry R. Ashiey, Presideat of EICO,
inspecting the use of the EICO Model 221 Vacuum Tube
Voltmeter and Model HVP-1 High Voltage Probe at the
Sweep Frequency Troubleshooting Position on the CBS-
Columbia Color Television production lines.

For Laboratoty Precision at Lowest Cost—
the Leaders Look to EIED!

does CBS-Columbia, Inc.,, today’s headline-maker in Color ngxwvwm KIT $2595
= : Television set production, use EICO Test Instruments on WIRED $49.95

FIE
= HIGH
VOLTAGE

PROBE $6.95

B ! <

4 1 — like Emerson, Tele-King, Teletone, and many’

4 S

""" Only EICE Test Equipment delivers
All 70 EICO nomical Features!

Laboratory Precision 7. Latest Engineering

Lowest Cost 8. Super-Simplified Assembly and
Lifetime Dependability Use Instructions

Speedy Operation 9. Laboratory-Styled Appearance
Rugged Construction 10. Exclusive EICO Make-Good

Quality Components Guarantee

Before You buy any higher-priced equipment, be sure You look at
the EICO line—in Wired as well as Kit form! Each EICO product
is jam-packed with unbelievable value. YOU be the judge—compare,
see EICO-instruments today — in stock at your local jobber — and
SAVE! Write NOW for FREE newest Catalog 11-R.

NEW s25¢ 5 push-pULL

SCOPE KIT $44.95. WIRED $79.95

FOLLOW THE LEADERS . .. INSIST ON EICO!

511K VOM

KIT $14.95
WIRED
$17.95

NEW 425¢

TUBE TESTER KIT $34.95-
WIRED $49.95

'If“' 315K DELUXE SIG

360K SWEEP GEN. KIT $34395
WIRED $49 95

GEN. KIT $39.95

WIRED $59 95
Ilfw 526K MULTI- W
METER KIT $13.90
WIRED $16.90
1000 ohms/volt 145K SIG. -
TRACER KIT
NEW 1177k res. $19.95
DECADE BOX KIT WIRED ;
$19.95 $28.95
WIRED '$24.95

ELECTRONIC INSTRUMENT CO,,lInc.
276 NEWPORT STREET, BROOKLYN 12, NEW YORK

prices and specifi are subject to change without nofice.
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Beautiful designs—yet a major problem
with any castom-built installution is to

make provision for fast, easy servicing.

for custom audio-television equipment for their
homes demand more of their installations than the
buyer of manufactured units—and rightly so.

In most instances those who request the services of cus-
tom designers do so because of special architectural prob-
lems that must be overcome or because of unusual effects
they wish to achieve.

Combining the finest high-fidelity equipment with top
quality remote-controlled video components—and then
blending the whole system into an architecturally-sound
built-in cabinet may sound like a glamorous occupation—
but it is, in reality, a fairly complicated operation.

To perform this exacting job, a happy working combina-
tion of many talents is essential. First, architectural
problems must be solved. How many square feet of floor
space can be allotted? Where can the speaker chamber

“ISCRIMINATING persons who are willing to pay
|

e
e

. o 2
e
S i o wx;@%w:—@g.

e

G

TR e

The living room side of the living room-dining room divider storage
wall. The cabinet is constructed of bleached mahogany and incor-
porates a Radio Craftsmen 101 TV tuner chassis with a 17" picture
tube mounted in a turntable cabinet, The cabinet turns 180 degrees
to provide reception in both the dining and the living rooms. All
leads from the TV compartment are fed through the top bearing. The
back of the television compartment is of perforated Masonite and
is readily removable for servicing. The cabinet also houses a
record player on a pull-out drawer which is located behind doors
below the radio tuner. The speaker compartment is below the tele-
vision unit. A bass reflex speaker unit, the baffle is covered with
Pandanus. The door to the left of the television set encloses a drop-
leaf desk with pigeon holes behind. Below the desk space is a
record storage bin, This entire installation replaced an unsightly
divider wall which originally housed ordinary kitchen cabinets on
dining room side of wall and provided much-needed storage room.

Nevember, 19351

Ry
IRV ROSE

Voice and Vision, Inc.

The dining room side

. of the custom instal-
~ lation is shown below.
~ China, glassware, and
silver storage space
is provided along with
an quxiliary speaker
for use when TV set
is in this position.

£
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be installed? What structural materials or wood finishes
will be practical, and if practical, will be pleasing to the
eye?

After the architectural plans have been approved, the
cabinet designers and electronic engineers must work to-
gether developing every minute electronic and cabinet
detail. Approximately 35 to 40 hours of drafting are
required to iron out all of the kinks and to develop the
special mechanical devices such as sliding panels, folding
screens, and grilles. In many installations the picture
tube is mounted separately from the rest of the chassis.
Often it is difficult to justify the cost of special engineering
necessary to design, for example, a ‘pop-up” chassis,
operated by a motor, to permit the owner to raise or
lower the unit at will. If Voice and Vision builds a dozen
installations of this kind it may be able to amortise this
initial design cost—but for individual installations, the
cost is high.

After the blueprints have been finished, the architect or
interior decorator, the client, the cabinet makers, and the
audio-video engineers get together for a final session be-.
fore work actually begins.

After the cabinet work has been approved and com-
pleted, the engineers assemble the installation at the
customer’s home or preassemble it at the shop. Often both
techniques are employed.

When the installation has been completed, we have dis-
covered that many of the clients are not fully aware of
the advantages of an installation of this type. It is often
necessary to educate them to the wonderful new sounds
they hear from their loudspeakers. This means that they
must have a short but comprehensive course on the opera-
tion of the various controls—in order to give them the
greatest possible return for their investment.

The job is now considered complete—the customer is
happy, and all is well until something goes wrong with
the equipment and the call goes out for service.

Although every effort is made to design the installa-

Custom built-in TV and radio system featuring a 16” rectangular
picture tube and an AM-FM radio. All electronic units are mounted
on special slide-out assemblies to provide maximum accessibility
for servicing. The TV panel, loudspeaker grille, and sliding doors

under the window are covered with horsehair fabric. Ventilation tions to be relatively trouble-free, from time to time one
for the TV-radio unit is provided by a cold air inlet under the of a thousand possible things does go wrong.

desk and a wooden louvered outlet on the top of the cabinet. With a clientele of this type service must be immediate
A custom installation in which period cabinets flank the living room doorway. The V

problem here was to design twin breakironts which would not only add to the decor
but would cover unsightly radiators and holes in the wall left by the removal of
recessed book shelves. The recess in the wall permitted the use of a 20” tube
although the cabinets are only 14” deep. Wire grille doors provide access to
the radiators. Heat from the radiators is isolated with steel baffles and asbestos.
The system incorporates an Altec-Lansing AM.FM radic and a Radic Craftsmen
TV tuner with 20” tube. The picture tube is mounted in a swivel compartment
while the tuner chassis slides out on ball bearing gliders. The loudspeaker is
mounted above the television set and serves the radio-phonograph unit. v
chassis is removable from the front. The cabinet is finished in antique pine.

A sportsman’s den completely paneled in
wormy chestnut, All radio and TV servic-
ing is done through side panel on right
near the door. The chassis compartment is
vented by flue-action created by holes in
ceiling and floor. This complete enter-
tainment center has a Du Mont 20” custom
TV chassis, an Altec-Lansing 604B speaker
and a movie screen which pulls down from
a compartment installed above picture tube,

36 RADIO & TELEVISION NEWS

www americanradiohistorv com


www.americanradiohistory.com

. e

entertainment center built into a remodeled
entrance-way alcove. The cabinet work is all of bleached ma-
hogany paneling. The unit incorporates bookcases. magazine
racks, photographic equipment storage, a built-in movie screen,
which pulls down, a Du Mont 19”7 TV set with FM, a Web-
ster changer, Pickering cartridges, . Altec-Lansing amplifier, a
Scott dynaural preamp, and an Altec-Lansing 604B speaker.

and good. There is no book of rules to follow as each
installation is unique. No two custom installations are
alike and a highly skilled, highly paid service crew must
be maintained to handle service complaints.

Customers who know that their installations will receive
immediate attention should anything go wrong are satis-
fled customers——and these persons are your best advertise-
ment for new custom installation customers.

It takes more than a desire for money to make a success
of a custom installation business. In addition to technical
know-how of the highest order the custom man must have

Bleached mahogany breakfront installation. The doors are cov-
ered with cane so that the FM can be received without opening
the doors. The unit incorporates a bar while the top drawer
of the center section pulls out to form desk. The TV set can
be removed from the front for servicing. The Pandanus-covered
loudspeaker grille blends with woodwork. The equipment em-
ployed in this installation includes a Du Mont 18” TV set with FM,
a Webster changer, Pickering cartridges, an Altec-Lansing am-
plifier, a Scott dynaural preamp, and Altec-Lansing 604B speaker.

great creative ability and the desire to do the job properly;
he must have a special flair for all phases of interior
design and know furniture styles and architectural types,
and above all, he must be prepared to offer service—
sometimes beyond the “call of duty.”

Speaking realistically, the job is a hard one but it is
also a satisfying one. The rewards, other than monetary,

to be derived from work of this sort are numerous. To
provide an installation that is electronically sound yet
esthetically pleasing is a goal worth seeking and achieving.

This specially-designed living and dining room divider cabinet provides a 16” television-high fidelity radio-phonograph sys-
tem plus storage on the dining room side for glasses, silver, etc. Sliding doors on the living room side cover the controls for
the TV.radio-phonograph unit. Sliding glass doors on dining side conceal that storage space. An inlaid copper planting box
runs the entire length of the cabinet. An inclined loudspeaker baffle directs music toward ear level. A Radio Craftsmen TV

chassis and AM-FM tuner, an Altec-Lansing amplifier, @ Webster changer, and Pickering cartridges are used in this installation.

e
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By
SERGE L. KRAUSS

F  NHE title, “A Two-Tube Portable

Receiver” is reminiscent of the.

- - early twenties when tubes were
quite expensive and dry batteries were
the only source of power. Although
today tubes are more reasonably
priced, portable receivers still rely
upon dry batteries which supply pow-
er at many dollars per kilowatt hour
so that even now cost of operation is
a big factor. One way to reduce bat-
tery consumption is to use fewer
tubes. The receiver to be described
uses but two tubes, a 1U4 and a 3V4,
in a circuit that provides daytime
loudspeaker reception of Chicago sta-
tions one hundred miles distant with
a four by six inch loop antenna.

The two tubes provide two stages of
radio and two stages of audio amplifi-
cation. Both of the r.f. stages and the
detector are tuned, giving the receiver
the selectivity of three tuned circuits.

Reflex circuits have been used for
years but seem to have fallen into dis-
use of late. However, the ease with
which modern tubes can be used to
provide both radio and audio fre-
quency amplification makes the con-
struction and adjustment of this re-
ceiver fairly simple.

The signal progresses through the
circuit in the following manner. The
r.f. signal intercepted by the antenna
passes through coupling condenser: C-:
to the grid of the 1U4 where it is am-
plified and impressed on the primary
of coil 7h. The signal induced in the
secondary passes’ through coupling

condenser Cs to the grid of the 3V4.

where it receives its second stage of
r.f. amplification and is impressed on
the primary of coil 7.

The signal induced in the secondary
of this coil is demodulated (detected)
by the 1N34 germanium diode. The
r.f. component is filtered by condens-
ers C; and Cs. The a.f. signal devel-
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Front and rear views of the battery-operated port-
able. The receiver uses just two tubes, a 1U4 and 3V4.

A 2-TUBE PORTABLE
o RECEIVER

With a good loop and speaker, this battery-operated

receiver provides good reception up to 100 miles.

oped across the volume control, R; is
taken from the control arm and fed
through resistor R: into the 1U4 grid
where it receives its first stage of
audio frequency amplification. The
audio signal current in the 1U4 plate
circuit passes through the primary of
coil T, and the audio reactor CH,
where it develops an audio potential.

The r.f. current is bypassed from
the audio reactor by condenser C:. The
audio signal across the reactor is
passed through condenser C; and re-
sistor R, into the 3V4 grid where it
receives the second stage of audio
amplification. The audio signal cur-
rent in the 3V4 plate circuit passes
through the primary of coil 7. and the
speaker (output) transformer prima-
ry. The potential developed across
the output transformer is coupled to
the speaker voice coil and becomes
audible sound. The r.f. current is by-
passed from the speaker transformer
by condenser C.. The coupling con-
densers, C. and C;, are small in value,
adequate for r.f. currents but high im-
pedance to audio "currents so as to
avoid undue attenuation by the shunt-
ing effect of the r.f. tuned Ccircuits
which have a low impedance to the
audio currents. The bypass condens-
ers C; and C,; are large enough to in-
sure a low impedance path for r.f.
currents without undue loss: of the
higher frequency audio currents. The
values selected for the bypass con-
densers may possibly be reduced to
improve the audio fidelity, the limit
of reduction being the point where the
receiver becomes unstable.
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A strong carrier will cause a reflex
amplifier to become non-linear and
produce an audio component that is
heard with the volume control “off”.
Therefore this receiver performs
smoothest in suburban areas (the
usual application for portable sets).

The performance of the receiver is
largely influenced by the size and
quality of the loop antenna, the qual-
ity of the r.f. coils, and the efficiency
of the speaker. The loop antenna
should be as large as practical for the
enclosure selected. One of the new
powdered iron “rod” type antennas is
very effective and compact. The r.f.
coils used in this model have a “@” on
the order of 100, which is par for units
in 13" shield cans.

Speaker efficiency is of utmost con-
cern with battery operated receivers.
A 3 db gain in speaker sensitivity at
milliwatt levels is equivalent in per-
formance to the use of two output
tubes. An actual test, using a high
grade speaker having a large magnet,
gave good results with only one fila-
ment of the 3V4. This reduced the
“B” consumption from approximately
7.5 ma. to 5 ma.

One of the requisites of a stable re-
ceiver is the proper distribution of the
components on the chassis in order to
avoid interaction. A recommended
chassis layout, as used in the model,

is shown in the photographs. The
tuning gang, audio reactor (CH.),
and tubes are above the chassis. The

two r.f. coils and the remainder of the
parts are mounted below the chassis.
Before mounting the tuning gang
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permanently, be sure to provide a pair
of leads for each section, one from the
stator and the other from the associ-
ated rotor wiper. These leads should
be connected directly to the r.f. coil
secondary terminals so as to keep sig-
nal currents from circulating through
the chassis. .

The secondaries of coils 7). and T.
are shown tapped. This is not essen-
tial but does improve the performance.
Tapping the coil feeding the 3V4 re-
duces the grid impedance and the
tendency to regenerate caused by the
grid-to-plate capacity. The basing of
the 3V4 and its low grid-to-plate ca-
pacity permits its use as a stable r.f.
amplifier if the grid impedance is not
too large. The tap on the detector
coil improves the selectivity by reduc-
ing the load on the tuned circuit. Most
r.f. coils are wax dipped and to tap
them simply chill the coils in the re-
frigerator, then flake the wax off near
the center of the winding with a com-
mon pin, pry up a turn, slide a wooden
toothpick under the loop, and remove
the insulation with fine abrasive paper
so that connection can be made. A
loop of bus wire through a hole in
the terminal end of the coil form
twisted tight makes a convenient
terminal for the tap.

The audio reactor (CH,) may be the
secondary of a mike transformer or
the windings of an audio transformer
connected series-aiding if a regular
reactor is not available. The 3V4
should be shielded, a piece of metal
from a food can will do the job inex-
pensively. Ground it with a pigtail to
the chassis.

Lead dress and parts placement are
important to insure stable perform-
ance in any receiver, particularly if a
small chassis is used. The condensers
between the r.f. coils and the grids
should be of the small type connected
with short leads, and dressed near the
chassis. The germanium crystal diode
should be connected to the coil termi-
nal with a short lead and the lead to
the volume control should be run be-
tween the coil shields and the chassis
to shield it from other circuits.

Run a bus wire between the tube
socket center shields and use it for
terminating the ground end of the
various bypass condensers. Connect
this bus to the interstage r.f. coil sec-
ondary ground lead.

Whether the receiver is to be strict-
ly battery-operated or not, the use of
a power supply is recommended for
making the initial tryout and adjust-
ment. The parts are less costly than
a set of batteries and more constant
power is provided for checking per-
formance. A power supply circuit is
included in Fig. 1 and is the one that
was used in developing the circuit.

Be sure to check the circuit connec-
tions carefully before applying power
as battery tubes are easily destroyed
or permanently damaged by excessive
filament potential or plate current.
Several tubes and an hour’s work
were sacrificed by an error in reading
the socket connections during the de-
velopment of this model.
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Ry, Ri—1 megohm, Vs w. res.
R.,—100,000 obhm, V5 w. res.
R—270,000 ohm, V5 w. res.
R:—500,000 ohm pot

Ri—390 ohm, 15 w. res.

R:~—22 ohm, 1 w. res.

Re—2500 ohm, 10 w. wirewound res.
R,—4700 ohm, 1 w. res.

Ri¢—56 ohm, V5 w. res.

Ci—15-365 ppfd./sec. three-gang wvar. cond.
Co—75 pufd. niica cond.

Cy—330 pufd. mica cond.

C—.01 ufd., 200 v. cond.

Cs—47 pufd. mica cond.

Ce—1200 pufd. mica cond.

C—100 pufd. mica cond.

Cs—270 pufd. mica cond.

Cy

10 pfd., 150 v. elec. cond.
Cry, Ci—40 nfd., 150 v. elec. cond.
C1—500 pfd., 25 v. elec. cond.

15 —R.f. and detector coils (Meissner
#14-2437 or equiv.)

To—OQutput trans. 10,000 ohms to v.c.

Bi—4.5 v. “A” battery (50 ma. drain)

By—290 v. “B” battery (7.5 ma. drain)

S1—S.p.s.t. toggle sw.

So—D.p.s.t. slide sw.

CH,—50-200 hy. @ 2 ma. d.c. choke, (See
text

Recty—65 ma. selenium rectifier

Spkr.—Midget PM speaker

Ant—See text

1—IN34 crystal diode

V,—1U4 tube Vo—3V4 tube

Fig. 1. Schematic of portable. The a.c.-d.c.

The rod antenna shown in one illus-
tration was home-built and was used
for experimental reasons. Although
the unit worked extremely well, the
assembly is not readily available from
regular retail outlets. It is a new
item recently used by RCA in one of
their late model portable receivers. It
is possible that RCA4 distributors have
this unit available now as a replace-
ment item. Should an antenna of this
type be unavailable, it would be pos-
sible to resort to the conventional loop
type which is shown in one of the pho-
tographs. These are readily avail-
able and cost in the neighborhood of

Under chassis view of portable receiver showing correct parts layout for compactness.

B HELSL AR L B

www americanradiohistorv com

T . o T R

supply (lower left) can replace batteries,

50 cents. Most of these loops have
additional turns on them and they can
be pruned down to the nearest turn
for final adjustment.

One last caution, the filter condens-
er for the filament condenser section
of the power supply will build up an
excessive potential which will destroy
the tubes if the filament circuit should
be opened by a loose connection or re-
moval and insertion of a tube with the
power on. A feedthrough switch in
the line cord is insurance against an
accident of this nature when you are
experimenting with the receiver.
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Fig. 1. The capacitance

type pickup. Cost of the e

unit is around $200.00.

By
PAUL WEATHERS

Pres., Weathers Industries
510 Richey Ave.. Collingswood. N. J.

P NHE intriguing problems of re-
cording and reproducing sound
- - without introducing disturbing
distortion and noise, while extending
the frequency spectrum to the limits
of audibility in both directions, are
never completely solved. That is why
engineers continue research year after
year, coming closer and closer to the
ideal, but always leaving a little more
to be done. The more nearly perfect
the reproducing system, the more
critical our senses become and the
more intolerant we are of the imper-
fections in other systems.
- On the other hand, a form of wish-
ful thinking sometimes causes expe-
rienced listeners to ignore or blind
themselves to imperfections, which to
the uninitiated are glaring defects. I
am referring specifically to the wide
range fanatics who will ignore noise,
or even listen for wide-band noise to
determine if a system is truly wide
range. When records are limited at
eight to ten thousand cycles, high fre-
guency noise is the only determinant
of the capability of the system.

For those who would condition them-
selves to interpret wide-band noise
nothing is better than the Cook Lab-
oratories’ record #20. It is significant
that the best of existing pickups today
modify the recorded noise when repro-
ducing with a conventional micro-
groove 1.0 mil stylus point. Part of
this modification of the recorded noise
is due to flexing of the groove walls
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under the force due to acceleration of
the jewel and stylus assembly. Further
modification of the noise results in
most pickups because of resonance in
the stylus assembly; the latter fault
is readily determined because the noise
seems to have a definite pitch.

For those who do not have access
to a recorded noise record for testing,
the simple expedient of listening to
scratches, and other surface noises,
tells more about the transient re-
sponse of the sound system than any
other test. A system which has good
transient response will not draw at-
tention to noise ticks and surface
noise. Listening tests have proven that
noise is not so noticeable when it does
not assume a definite pitch.

The old practice of limiting the fre-
quency response to reduce noise some-
times produces a disagreeable effect
which is more audible than the orig-
inal noise, though the modified noise
measures less with instruments. This
result is produced by a response in
which the cut-off is sharpened by reso-
nant circuits or resonant loudspeakers.
The noise assumes the frequency of
cut-off and constantly intrudes itself
in an objectionable manner.

A wide range system, free of reso-
nances, will invariably sound more
pleasant and draw less attention to
ticks and surface noises.

The pickup and the loudspeaker are
the two principal offenders for chang-
ing the character of noise in a sound
system so that it interferes with pleas-
ant listening.

This article deals with a new pickup
of startling characteristics which is
completely free from undamped reso-
nances. The freedom from intermodu-
lation, combined with ability to track
even a wax master without damage,
makes this pickup a most useful tool
for recording studios, broadcast sta-~
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An unusual pickup unit designed specifically for

broadcast, recording. and other high quality uses.

tions, and other high quality applica-
tions.

As pickups of the generator type
require the record to do the work of
generating an em.f. it was decided
to utilize a modulation type of trans-
ducer in which the groove of the rec-
ord merely has to move the stylus back
and forth. The capacitance variation
between the stylus and another elec-
trode would change the resonance of
an associated electrical circuit so as
to modulate an oscillator associated
with this tuned circuit.

The idea of modulation by this
means is not new and the Patent Office
files show much prior art, and patents
totaling almost 400. Some of the art
is as old as radio and the idea of
using the capacitance of a vibrating
electrode associated with a phono-
graph needle or stylus dates back into
the middle 1920°’s. Consequently the
author is not claiming to have un-
earthed a brand new concept never
worked on before. Nevertheless, the
author has, during the last several
years, done much work in this field,
which has resulted in several issued
patents and applications and which
makes this relatively old idea a very
practical reality. One form of this
development was shown to the Audio
Engineering Society in New York on
June 12, 1951, at which meeting a
wide range system was demonstrated
with this new pickup.

Among the modulated energy types
of pickups, the variable capacitance
type appears to have many advantages
over other types of modulated energy
pickups.

1. The mass of the pickup structure
and arm can be reduced to almost any
desired degree within mechanical pos-
sibility to match the compliance of
the stylus.

2. The resonance of the stylus as-
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sembly can be extended to a trequency
above audibility, then completely
damped.

On the other hand, there are many
problems with capacitance type pick-
ups.

Single-ended capacitance pickups
are inherently nom-linear when the
amplitude of motion of the movable
capacitance electrode, due to record
modulation, becomes large compared
to the steady state spacing. This is
due to the fact that an incremental
movement, when the electrodes are
close together, produces a greater ca-
pacitance change than the same incre-
mental movement when the electrodes
are farther apart. Obviously, if this
condition is not corrected, a high
amplitude, low frequency signal will
modulate - a superimposed high fre-
quency signal. Of course this same
condition would exist in a magnetic
pickup with stationary poles facing
only one side of the armature when
the amplitude of the armature motion
becomes great compared to the gap.
The fault can be corrected in the same
manner with capacitance pickups as
it is corrected in magnetic pickups—
by push-pull action.

There are push-pull capacitance cir-
cuits which produce low distortion and
which have been successfully demon-

strated. The other common method

for producing a relatively linear modu-
lation of a carrier by single-ended
capacitance pickups is to make the
electrode spacing many times the
maximum displacement of the movable
electrode; thus intermodulation effects
are minimized.

The circuit described in this article,
which utilizes a single-ended capaci-
tance pickup, completely eliminates
intermodulation due to non-linear ca-
pacitance effects by an entirely new
approach so that the peak-to-peak
movement can be almost twice the
capacitance electrode spacing without
introducing intermodulation.

Circuit Operation

The circuit for producing linear re-
sponse from a single sided capacitance
pickup is shown in Fig. 2. Most fre-
quency modulated pickups previously
developed required the oscillator tube
to be mounted on or very near the tone
arm, due to the microphonic sensitiv-
ity of the lead connecting the variable
pickup capacitance to the frequency
sensitive circuits. It is undesirable to
have tubes associated with the tone
arm because of the voltage supply
leads which would be required, and
because of the comparatively large
space which would be taken by the
tubes and components, and the possi-
bility of hum.

The new circuit has been developed
so that the only capacitance sensitive
connection is the lead through the
center of the aluminum tube which
acts as a tone arm. As this lead would
be sensitive to mechanical vibration or
shock, it is mounted on a wide strip of
insulation across the inside diameter
of the aluminum tube which permits
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R,—33,000 ohm, V5 w. res.

Ro—1 megohm, Y5 w. res.

R3—100,000 ohm, Y5 w. res.

Ry—500,000 ohm pot.

R, R; ,Rg—220,000 ohm, V5 w. res.

Rs—2000 ohm, Y, w. res.

R—10 megohm, 5 w. res.

Cy—7Pickup head (Weathers)

Cs—Distributed capacity (Ly and tone arm con-
nection)

Co—.25 pufd., 200 »v. cond.

C,—Distributed capacity (L,, coil, and circuit}

Ci—Distributed capacity (Lg, coil)

Ci—Effective plate-to-grid capacity

C—200 ppfd., 200 v. cond.

Cs—.1 ufd., 200 ». cond.

Cy, C1o—.01 ifd., 200 ». cond.

v
R
c