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SNC TRAMNSEQORMER W crthiteraeetbien / cadon i nce

Place a rule against the stack of an SNC No. 8P189
transformer and the exzr« width clearly indicates the
added quality built into every item in the complete

SNC line.

Skillful engineering, latest production techniques and
highest quality materials . . . backed by careful work-
manship, exacting step-by-step inspection and rigor-

ous final testing . . . are just a few of the reasons why

SNC transformers keep rejects at a minimum and give

Join the increasingly large number

of manufacturers, retailers, hams ou[standing Pe[fo[mance_

and other component part buyers

who rely on SNC for quality,

trouble-free equipment. Write for Remember! SNC gives MORE applications with

catalog today. )
5 Y SMALLER inventories for GREATER profits!

CTURING COM INC.
L

WEST LAKE AVE. NEAR LEHIGH . GLENVIEW, ILLINOIS v
Expert Department, 308 W. Washington St., Chicago 6, lilinois, U.S.A,

Pl

www americanradiohistorv.com L


www.americanradiohistory.com

KIT " (left) I send you Soldering

Equipment and Radio Parts;
show you how to do Radio Soldering;
how to mwunt and connect Radio parts;
give you practical experience,

KIT 2 (left) Early in my eourse

I show you how to build }
this N.R.1. Tester with parts I §
send. It soon helps you fix neigh-
borhood Radios and earn EXTRA
money in spare time.

VETERANS

You can get this
training in your
own home under
G. 1. Bill. Mail
coupon for full
details.

with BIG KIT
RADID PARTS | send you

KIT 3

You get parts to
build Radio Circuits;
then test them; see how
they work, learn how to
design special circuits; how to
locate and repair circuit defects.

Do you want a good-pay job in the fast-
growing Radio Industry—or your own Radio
Shop? Mail the Coupon ior a Sample Lesson
and my 64-page book, “How to Be a Success v o
in Radio-Television-Electronics,” both FREE. 2
See how I will train you at home—how you :
get practical Radio experience building, testing
Radio circuits with BIG KITS OF PARTS

”3

o

1 send!
Ay} . Many Beginners Soon Make Exira

- KIT 4 S get gg’r‘tlsm}oTbggg Money in Spare Time While Learning
- . k: k han The day you enroll I start sending EXTRA

: Power Pack; make changes N : Jatart’ 1 'R

: which give vou experience with MONEY manuals that’show how to make

15 ol Kinds: learn to EXTRA money fixing neighbors’ Radios in

packs of many pl;cks' troubles spare time while still learning! It’s probably

correct power easier to get started now than ever before,
i because the Radio Repair Business is booming.
Trained Radio Technicians also find profitable
opportunities in Police, Aviation, Marine
Radio, Broadcasting, Radio Manufacturing.
Public Address work. Think of even greater

opportunities as public demand Zfor Tele-

vision, M and Electronics devices continies to grow! Send for FREE

books now! .
Find Out What NRI Can Do For You

Mail Coupon for Sample Lesson and my FREE 64-page book. Read
the details about my Course; letters from men 1 trained; sece how quickly,
easily you can get started. No obligation! Just MAIL COUPON NOW n
euvelope or pasie on penny posial. J. E. SMITH, President, Dept. 8CR,
i\Tatigna.Dl léadlo Institute, Pioneer Home Study Radio School, Washing~
on 9, D. C,

Our 34th Year of Training Men for Success In Radio

samere e FREE

KIT 5 Building this A.

M. Signal Genera-
tor gives you more valu-
able experience. It pro-
vides amplitude-modulated
signals for many tests and
experiments.

KIT You build this

Superheterodyne
Receiver ‘which brings
in local and distant
stations—and gives
you more ex-

[
perience to Mr. J. E. SM’ITH. P-resideni. D'epi'. 8CR '
help you ' National Radio Institute, Washington 9, D.C. . [
‘g’é;lssuicx; [ Mail me FREE: Sample Lgsson gnd €4-page _b9°k é “‘S\““ :
Radio. ) about how to win success in Radio and Television [4 TEL RONIES
1 _Eiectronics. (No salesman will call. Please m ELECT :
b uoite plainly.) A . g3 ]
] ; )
]
- : Name ...... Orreneraeacee smessoens ABB... ... ]
Cour ! B
L} My qo '.,s.e : § Address ..... ~ooooo o o8 o e R T 8
Includes Training. in H '
[ 'E Y ¥ Yoo oo State.......... s
[ [] (Please include Post Office zone number) : ]
' = 2 3 = 3 iy N L------------------------ e’ -d
g FREQUENCY MODULATION Approved for Training under G1 Bill
Mareh, 1948 3
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Average Paid Circulation over 148.000 Trade Mark Registered U.S. Patent Office No. 378427

CONTENTS MARCH, 1948

Atom Smashers. e James J. Teevan 39
A Versatile Signal Checker ... ... ... Rufus P. Turner, WI1AY 42
Bond Geddes' Report on Radio Industry........ooooii 45
A Low Cost FM Tuner....................] . J.T. Goode 46
Television—Exclusively! ... e emeeememeeten et e et et nemene e Max Alth 48
Birth of a Service Note ... oo Harry D. Hooton 50
Compact Power Supply Is Transformerless and Tubeless ... Guy Dexter 51
A Simple B.C. Super.......o Carl V. Hays, W6RTP B2
Simplicity in a Converter......oooooi C. W. Roeschke, W5MLX 54
Cross Modulation—A Recurrent Factor................... John B. Ledbetter 56
Conversion Notes on the BC-696-A_........... ... John T. Frye, WIEGY 57
Speech BIOCKAE oo emeeeeeoeeeeeeeeeeeeeeeeeee e C. E. Atkins 60
The Recording and Reproduction of Sound {Part 13)......... Oliver Read 62
The MiniTran_ . e R.C. Amundsen, W1HYF 65
Automatic Frequency Control......... W. H. Buchsbaum 68
Interferencé Traps for Television..... ... Stanley N. Finley 70
Practical Radio Course (Part 60) oooroooeoeeeiieeeec Alfred A. Ghirardi 72
: : : Direct Mail for Dealers.._..... e Gerald Samkofsky 96
B :;_tf_wei}'_ PHOTO: Remoie: cagtcol af mi- - How to Write an Ad. ... e G. Edward DeNike 114
.r_....;?:;r 1imﬁfmpnﬂmsﬁmmhg$:; B Simplified RC Bridge ..o R. L. Parmenter, W1JXF 126
B e el AC . ' s
P it et A TR LiaF Al e ompact Bias Supply...o J. F. Clemens, WIERN 180
iakan Fhﬁh_'. hf:N_ihu.r'F H?"b_} Methods of Producing Negative Potentials._................ G. N. Carter 188
DEPARTMENTS
For the Record............ The Editor 8 RN Circuit Page........ 82
Spot Radio News.._Fred Hamlin 18 What's New in Radio............. 86
Within the Industry ..ol 28 Manufacturers' Literature ... 136
Short-Wave....coo..._.. K. R. Boord 66 Technical Books ... 173
New Receivers ... 174

&

; g 185 North Wabash Ave., Chicago I, !l s

v VOLUME 39 ® NUMBER 3 Audit Burooy of
Circulations

‘eﬁ'DAy,\f COPYRIGHT 1948

< 5 ZIFF-DAVYIS PUBLISHING COMPANY
% £

U

RADIO NEWS is published monthly by the Ziff-Davis Publishing Company, 185 N. Wabash Ave.. Chicago 1.
N1, Subscription Rates: in U. S. and Canada $4.00 (12 issues), single copies 35 cents: in Mexico, South and
Central America, and U.S. Possessions. $4.00 (12 issues); in British Empire, $5.00 (12 issues)—all other for-
eign countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of address. All com-
munications about subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave., Chicago
1, 111. Euntered as second class matter March 9, 1938, at the P’ost Office, Chicago, I[llinois, under the Act of
March 8, 1879. Entered as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should
retain a copy of contributions and include return postage. Contributions will be handled with reasonable care
but this magazine assumes no responsibility for their safety, Accepted material i3 subject to whatever revisions
and by-line changes that are necessary. Payment made at our cwrrent rates, covers all authors’, contributors’.
of contestants’ rights, title, and intérest in and to accebted material. including photographs and drawings.
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Hallicrafters famous Model S-38. Recognized by hams, beginning
hams and all who know the unending fascination of world wide
communications, as one of the greatest receiver values on the
market today. Overall frequency range from 540 kc to 32 Mc in
four bands. Main tuning dial calibrated with precision accuracy.
Separate electrical bandspread dial. CW pitch control adjustable
from front panel, automatic noise limiter, self-con- $ 50
tained PM dynamic speaker. 105-125 volt AC/DC, 7

TRANSMITTER

The Model HT-17 is a low power, high quality transmitter now
available at a new low price. Real Hallicrafters performanlce with
maximum convenience and economy. Provides an honest 10 to 20
watts of crystal-controlled CW output on the amateur 3.5, 7, 14,
21 and 28 megacycle bands. A pi-section matching network is an
integral part of the plate circuit and, together with an adjustable
link, provides coupling to any type of antenna or permits the
HT-17 to be used as an exciter for a high power final amplifier.

Take advantage of this money saving offer Now! $ 50
40-meter coils included. ....... .... e desne oo # . 49

a . m . B2 E R RRE 2 ®RE 8 F S E RS R EB®EE B S = RW NW M

YOU SAVE $20.00

BE ON THE AIR FOR LESS THAN $100.00. FOLLOW THE GATTI HALLICRAFTERS AFRICAN EXPEDITION.

Build yourself a ham shack with the best Sponsored by the Hallicrafters Co. and led by famed Com-
equipment available ot these low prices. mander Attilio Gatti, the mobile radic equipped expedition
Here's your chance to save money. You save is now on location at the Mountains of the Maan in Africa.
exactly $20.00 ot these prices. Your nearest From four separate base camps the Expedition will communicote
Hallicrafters distributor will tell you what tre- on regular schedule with all the warld via short wave. Follow
mendous values these pieces of Hallicrafters this scientific safari with your Hollicrafters equipment. Get
represent. See him for demonstration and detailed information on itinerary and schedules from your
further details. distributor.

Copyright 1948, The Hallicrafters Co.

hallicrafters ranio

THE HALLICRAFTERS C_O-, MANUFACTURERS OF RADIO
AND ELECTRONIC E'O'UIPMENT_, CHICAGO 24, U.S.A.
Sole Mallicrafters Representative in Canada:

Rogers Majestic Limited, Toronto-Montreal

March, 1948 3
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- ELINMINA TE GUES SWOR K_j i
~ Speed up- your FM and AM Service

T He Two General Electric units shown here are
a team that will perform outstanding service
feats on your bench. The Signal Generator YGS-3
and the 5" Oscilloscope CRO-5A not only elimi-
nate guesswork but also eliminate a lot of your
AM and FM service headaches.

Hook them up to the chassis on your bench—
then: See Tue PERFORMANCE OF EAcH INDIVID-
UAL STAGE.

The YGS-3 provides adequate output to operate
the oscilloscope over only one stage of LF. This
means that each LF. stage can be aligned separately.

This is only one of the many jobs that this
versatile pair of units can accomplish for you.
When you put them to work on your bench—they’ll
really proveto bea good rightarm in your business.

RF level, AM modulation percentage and FM
deviation are indicated and can be adjusted to
standard levels.

THE CRO-5A OSCILLOSCOPE

This unit is of laboratory quality which makes
it an extremely versatile unit in your shop. It has
adequate sensitivity for all measurements including
hum tracing.

All amplifier and sweep d-c potentials are elec-
tronically regulated to give a stable trace even
under adverse power line variations. The unit is
very sturdy in construction to withstand jars and
vibrations. Tubes have beea selected to give max-

imum amplification with minimum noise.

The 3" scope also may be used for visual align-
ment of radio receivers and general purpose oscil-
loscope work.

THE SIGNAL GENERATOR YGS-3
(FOUR UNITS COMBINED [N ONS)
1. RF Oscillator 3. Crystal calibrator
2. FM Osciliotor 4. Variable frequency audio oscillator
This is really a compact job. Four basic units have
been enclosed in a single cabinet to bring you one
efficient, labor-saving portable equipment. De-
signed to simplify and speed up FM and AM
receiver analysis, the YGS-3 provides:
@ Extremely wide sweep deviation
© Reference level indicator for RF, avdio, AM modula~
fion percentage and FM deviation
@ Constant output imped “ "
@ Wide frequency range—100 KC to 150 MC on funda-
tals for AM output and up to 200 MC for FM output
& High level output
% Lines up any FM or AM receiver, stage by stage by
visudl alignment methods.
Order these two units today. Let them begin to
make your job easier right away.
New Booklet on FM Servicing:—Twenty-five
cents (25¢).

For complete information write: General Electric Company,
Electronics Department, Electronics Park, Syracuse, New York.

GENERAL D

.

ELECTRIC

RADIO NEWS
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leam Fast ... Earn Fast
HOME TRAINING

Planned For Your Needs

You Build All These
TESTERS . . . and MORE!

I give you a fine, mov.
ing-doil type Meter
Instrument on Jewel
Bearings-—with parts
for a complete Analy-

Tester. You learn how
to check and correct
Receiver defects with

accuracy.

Practice
Does it!

Soldering, wir
ing. connect.
ing Radio Parts
« . . building
circuits with
yourownhands
— you can't
beat this meth.
od of learning.
hen you con-
struct this Rec-
tifier and Fil-
ter Resistor
and Condens- .
er Tester, etc., you get a really practical slant on
Radio that leads to a money-making future,

TN "

WM%QEL??K

Building this Signal Generator and multi-pur-
pose Tester will give you the kind of valuable ex-
perience and practice that is so important as a
foundation for making good money in Radio. It
makes a breeze out of fixing Radios, and you don’t
have to spend money on ready-made Equipment,

zer Circuit Continuity

professional speed and

VETERANS

Approved for G. L. Training
under Public Laws 16 and 346

March, 1948

ik S RS on

PRACTICE WITH
YOUR OWN
HANDS!
Mind training
through hand
practice, that's-
the only way to
LEARN and RE-
MEMBER Radio.
It's the most suc-
cessful of Home
Training methods.

175 PRACTICAL
EXPERIMENTS

You'll find out how
to build countless
Radio Circuits.
You'll learn a new,
fast way to test
Radio Sets without
mfg. Equipment.

LOW COST HOME RADIO TRAINING!
Easy Monthly Payments!

My perfected Radio Training prepares you to
start your own Radio Service Shop—or to land
a big pay Radio job. With my help you get
neighborhood Radio jobs while learning—for ex-
tra cash and rich experience. I train you
RIGHT—by putting you to work with your
hands in your own home during spare hours. You
get 8 big kits of real professional Radio Parts
and Equipment——and use them to build, test
and trouble-shoot a powerful 6 tube superhet
recetver, a 16 range test meter set-up and over
175 fascinating, instructive Radio experiments.
My training is down-to-earth, really PRACTI-

SYMBOLS.*"

Name

“How to Read Radio Diagrams and Symbols” and “How to
Make Money in Radio, Electronics and Television.”” Immense,
practical value to you — and they're yours FREE!

N BN BN N e oen
SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry, President .
Room 2538 Sprayberry Bldg., Pueblo, Colorade

Please rush my FREE coples of ‘‘How to MAKE MONEY In RADIO. ELEC.
TRONICS and TELEVISION'' and ‘‘How to READ RADIO DIAGRAMS and

CAL~—it's the Training you need to make money
in Radio. Theory is cut to the bone—you don’t
need any previous schooling.or experience. Spray-
berry Training starts you out at the very be-
ginning of Radio—the lessons are completely il-
lustrated, simply written and easy to understand.
Get the facts about Sprayberry Training NOW.
Find out what it can do for you—prepare for
amazing opportunities in Radio Servicing, Tele-
vision, FM, Radar and Industrial Electronics.
Fill out and mail coupon for my two big Books
—FREE. No obligation—and no salesman will
call. Mail coupon TODAY!

Age g

Address

State

City

www americanradiohistorv com
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A J0OB-RATED, SFEM{EH

FOR EVERY APPLICATION!

One of several
high efficiency
models with con.
tinvous power ca-
pacities up to 25
watts. All uncon-
ditionally guaran-
teed forone year.

is typical of types
available for ev-

| eryrequirement—

volce, music, page
ing and talk-back.

PAGING; CALL-BACK SPEAKERS

Avdilable in many
types and power
ranges. Compact
design, highest

efficiency.

Many sizes—100,
150 and 300 watts
with ranges up to
15 miles. Finest
sound gualityeven
at full power.

EXPI.OSION, SUBMERGENCE PROOF

for uvse in mines,
refineries, rail-
roads, marine, efc,
Immune to live
steam, salt-spray,
or complete im-
mersion.

777. B.E'C’OBD

DEBUNKING THE POSTWAR RADIO

QQWARTIME developments in ra-

dio-electronic . equipment for
our armed forces have all been in-
corporated in the new postwar super-
deluxodyne radios. The unsurpassed
beauty and tonal quality of our Model
48 will leave you gasping for breath.
The entirely new postwar circuits and
components guarantee long, trouble-
free performance of this sensational
line of compact receivers.”

The above strikes a familiar (and
now sour) note to many a progressive
technician. Such ballyhoo in news-
paper and radio commercials follow-
ing the war led customers to believe
that the radio set makers had hit the
jackpot on something revolutionary in
design and performance. Now many
dealers are faced with the problem
of backing up guarantees on sets that
eat up any normal profit they could
make if these receivers were up to
par . .. but are they? From many
that we have checked, they are any-
thing but modern in design and fall
far short of the tonal quality prom-
ised.

Today a serviceman stands at his
bench and hunts for the socket pins
of a 6C4 that are buried under a rat’s
nest of parts and wire and finally dis-
covers, after 15 minutes, that some-
one forgot to use any solder when
connecting the cathode. After cor-
recting the situation, the chassis is
reinstalled into its cabinet of rare
wood (rare meaning raw) and al-
lowed to reach its operating tem-
perature. Some local jive is tuned in
and the set is allowed to remain op-
erating just to be sure that it is in
good shape for its return to the cus-
tomer. In the interim, the service-
man goes on to the testing of another
set—this one was made way back in
1934 and had been giving long and
faithful service up to this point.

A complete diagnosis reveals that
one of the r.f. tubes had, after many
thousands of hours, finally gone west
and that accumulated dust had inter-
fered with proper tuning of the re-
ceiver.

In the meantime, the reception on
the first set has become progressively
worse. After spending a considerable
amount of valuable time, it is dis-
covered that the heat from the recti-
fier tube is darned near melting the
can of an adjacent i.f. and causing
drift due to a drastic temperature
change on the plate of the trimmer.
When a time sheet is tendered, the
customer hits the ceiling at the hour’s
time charged to labor. In the case of
dealers—many absorb this cost rather

www americanradiohistorv com:-

than lose a customer and profit goes
down to a minimum.

The above case history is typical of
the many sent to our desk every
month by radio service technicians.

Numerous complaints are made
against poor engineering on the part
of many set manufacturers and ser-
vicemen are embittered toward them
as they sweat over the haywire con-
struction of many modern receivers.
They point out, for example, that it
takes much more time to service a
postwar than a prewar receiver. Parts
are unduly crowded and carelessly
placed. Soldering, in many cases, is
bad and, in others, there is no evi-
dence of a complete inspection.

Strangely enough, some of the
“horrible examples” are sets manu-
factured by long-established and
highly responsible radio firms and not
by little-known makers of unfamiliar
brands.

As a case in point, we ran across an
ultra-compact a.c.-d.c. battery porta-
ble recently that had better tone
quality than several table model ra-
dios that were set up in a demonstra-
tion room. We were intrigued with
this little receiver and removed the
chassis from its case for further ex-
amination. It contained a minimum
of parts and, while extremely com-
pact, employed what we considered
to be excellent engineering technique.
Tubes were mounted where maximum
ventilation- could be had and tuning
circuits were isolated by simple baf-
fles. Every socket pin could be read-
ily located and soldering was perfect.

‘This receiver showed every evidence

of what we might expect in a postwar
radio. We can, therefore, well under-
stand the enthusiasm of the dealer as
he recommended this brand to pros-
pective buyers.

Every manufacturer can spend only
so much for any set if he is to sell it
at a low price and make a profit.
Thus, he is forced to cut corners
whenever possible. But, progress is
indicated by better quality merchan-
dise at lower prices. Set manufac-
turers are regressing when all-im-
portant quality is sacrificed to the
pinch-penny production technique and
the use of 200 v. bypasses in 300 volt
circuits. .

As we see it then, the only remedy
is to employ “common sense engineer-
ing.”” The proper placement of com-
ponents can do much to offset fre-
quency drift and other ailments, while
a few more pennies should be spent
for condensers—especially the hidden’
ONES. +vv v vennnecansneosonaenns O.R.

RADIO NEWS
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1948 RADIO CATALOG

172 VALUE-PACKED PAGES

The Preferred Radio Buying Guid

It’s off the press—the new 1948 ALLIED Radio Catalog!
Get the Radio Buying Guide that’s used by thousands
of expert servicemen, engineers, soundmen, Amateurs,
builders and experimenters. The new ALLIED Catalog—
radio’s biggest book—brings you 172 pages packed
with the widest selections of the newest and finest equip-
ment, at really low, money-saving prices! Here’s every-
thing in radio for everyone in radio: new Television and
home receivers, packaged Sound Systems and P. A.
equipment, latest Amateur receivers and station gear,
test instruments, builders’ kits, thousands of parts, tubes,
tools, books—the world’s largest stocks of nationally-
known equipment. Take advantage of ALLIED’S speedy,
expert shipment and the personal attention of seasoned
old-time radio men. Get the details, too, of radio’s new-
est and most liberal Time Payment Plan. Send today for
your FREE copy of ALLIED'S newest, greatest Catalog
—the preferred Radio Buying Guide!

LARGEST STOCKS « QUICK, EXPERT SERVICE

Get your FREE copy of
Radio’s most complete Catalog
Use the coupon below—NOW!

RADIO

RADIO

k3
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MORE THAN 10,000 ITEMS

Everything in radio for everyone
in radio! Complete lines of all
leading makes of parts and equip-
ment—all from one great, cen-
tralized source. For newest de-
velopments and best values, see
your ALLIED Catalog.

TELEVISION & HOME RADIOS
A special selection of outstanding
models—table radios, consoles,
combinations, FM-AM—plus new
Television, offered first by ALLIED
at real savings. Hand-picked
models—the choice of experts!

AMATEUR STATION GEAR
Here's heaven for the Ham! You'll
find everything you need for your
shack in the new ALLIED Catalog.
See all the latest releases in re-
ceivers, transmitters, parts, station
equipment—biggest Ham listings
in radio!

NEW P. A. EQUIPMENT

Packaged, ready-to-use Sound
Systems; amplifiers guaranteed
for one full year; everything in
speakers, microphones, P. A, ac-
cessories, intercom and record-
ing equipment—leading head-
quarters for Soundment

RADIO’S LEADING
~ BUYING GUIDE!

ALLIED RADIO CORP.
833 W. Jackson Bivd., Dept. 1-C-8
Chicago 7, llinois

[ Send FREE New ALLIED Catalog.

e . A . L e . Y Y Y S VT T ey e S . e gt St St et S S Bt
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SPECIFICATIONS

CIRCUIT: Eleven tube plus rectifier
superheterodyne, AM and FM re-
ception; Short Wave Band 5.8 to 18
megacycles. Operates on 105-125
Volt 60 cycle alternating current.

TUNING: Automaticpush-button;
separate sets of five push buttons
each for AM and FM.

CONTROLS: On lower section of
instrument panel—Volume, Tone,
Band Selector, Phonograph, On-
and-Off Switch.

DIAL: Etched glass, edge-lighted.
AUDIO: Push-pull beam power
output; 12-inch, permanent-mag-
net speaker.

ANTENNA: Separate, built-in for
AM and FM. Terminals for use
with outside dipole antenna on FM
and Short Wave Bands.

RECORD CHANGER: Automatic
operation, for fourteen 10-inch or
ten 12-inch records. Balanced tone
arm for true record reproduction.

| {ig

R-1253 Walnut
R-1254 Mahogany

This radio was designed and executed for those who respond
to fine furniture as they do to fine music . . . it was created
by experts for experts.

In this newest Delco there is no skimping of materials, no
cutting of corners. An AM-FM-SHORT WAVE high-fidelity
radio, with push-button tuning for both AM and FM, is
combined with phono-reproducing equipment that is the
product of famous audio laboratories. Period-designed cab-
inets of solid, hand-rubbed walnut (or mahogany) with
matching veneers.

You have to see and hear this great new Delco Combina-
tion to realize how fully it provides the best of all that’s
new in radio. Ask your United Motors Service distributor

for a demonstration.
DELCO RADIO

A GENERAL MOTORS PRODUCT

Delco radios are distributed nationally by
United Motors Service. See your United Mo-
tors distributor about the Delco Radio line.

RADIO NEWS
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Typicol Motorola FM two-way reodiotelephone re-
ceiver utilizing Seoled in Steel Chicago Transformers.

With ((/g"a Famous

PLATE AND FILAMENT SUPPLY TRANSFORMERS
Sealed in Steel Construction Primory 117 Volts, 50-60 Cycles

: For CAPACIT £
The clean, streamlined appearance and compactness of CT's R
new Sealed in Steel construction contribute immeasurably to | e oo FILAMENTS
the trim, precision-like effect of any electronic equipment. { oL |
: 11 Ty 3 1 Q ” = Catalog AC. D.C. Volts | Rectifier No. 1 No. 2

]l.] ‘lddl“.on’ CT rr‘LnSf.orn“.rs Prow;}f . steel wall . Prod Number Volts Ma. Output|Volts Amps. Volts Amps. Volts Amps.
tection against atmospheric moisture, cfficient magnetic an pcss | 2700270 s5 260] 5 2 63cT2  ......
electro-static shielding, unsurpassed strength and rigidity to PC.70 | 335-0-335 70 320 5 2 63CT3 ......

. . - 7 PC-85 | 330.0330 85 320 | 5 2 63CT3 ......
withstand shock and vibration, and unusual convenience of | pcigs | 3a5.0.335 105 320 | 5 2 63CT35 ... . .
TOTRCING PC-120 | 375.0.375 120 380 | 5 3 63CT4 ... !

& ’ . I : PC-150 | 370-0-370 150 390 | 5 3 63CT4  63CT 1

Two base styles are available for most of the units in this | Pc200 | 3850385 200 390 | 5 3 63745 63CT1
catalog line, one with clearly identified solder lugs in a ! For REACTOR INPUT SYSTEMS |
phenolic terminal board, the other with RMA color coded PR-55 | 350.0.350 55 2601 5 2 63cT2 ......

; . ; g PR70 | 425.0425 70 320 5 2 63CT3 ......
leads, stripped and tinned for easy soldering. ) ot | Somam = 8 Fl B T Ay e I

The design of these new power transformers assures maxi- | PRI0S | 445-0-dds 105 3251 5 2 63CT35 ...
mum performance with minimum physica! size and minimum Bl 2NEE & Bl &4 ol A
temperature rise in accordance with RMA standards. RRedpn ) 20, 0 SN B Ol CISTES el 1 l

The wide range of carefully selected ratings achieves maxi- PR-300 | -75-370-550 300 425| 5 6 63CT5 6.3CT 1
mum flexibility of application, close matching with today’s Al%o, AvRilAbie jin the Sealedls Steel consiructionss
' 1 5 FILTER REACTORS with current ratings to match power transformers above.
preferred types of tubes, and conformance with all industry ~ [ILTER REACTORS with current ratings to n e 1| B R i i
standards. requirements.

AUDIO TRANSFORMERS — Input, Output, Driver, ond Modulation — thot
. = . . o m AR provide uniformly high fidelity response in three frequency ronges: 30-15,000
Write direct for catalog illustrating, describing and listing the cycles, 50-10,000 cycles, and 200-3,500 cycles.

complete line, or contact your nearest radio parts jobber at once.

3501 ADDISON STREET CHICAGO 18, ILLINOIS

PESSRTEG S

March, 1948 11
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VO%// V-I.?I-:
OUT IN MARCH |

1600 PAGES, PLUS THE
“HOW IT WORKS" book
$15.00

WITH A ;
"COMPLETE SET OF RIDER
MANUALS YOU HAVE THE

They keep pace with the manufacturers’ releases

12 RADIO NEWS
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They fit anywhere —in 90-degree corners—
flat on walls — or in clusters to give wide-
angle distribution. Perfectly adapted for
nearly all interior sound installations, be-
cause of their economy, small size and, above
all, the high quality performance of JENSEN
speakers in Bass Reflex enclosures. Use with
any JENSEN 8-inch speaker. Model P8-SH
is recommended for high fidelity as required
by many wired music installations.

Type H Sector Cabinets are built around a
frame of solid wood with wood composition
replacing the conventional plywood panels.

* #*Trade Mark Registered
~ OTHER JJensen CABINETS
— BASS REFLEX—) F

March, 1948

FINI ACOU3TIC

Model H-81 Sector Cabinet (ST-141) List Price $22.50

Finish is brown opaque lacquer although
covering colors may be applied on the job
if desirable to match environment. Size:
Height 2214”, width 1734, depth 815" Fui-
nished with mounting brackets and screws.

JENSEN MANUFACTURING COMPANY
6617 South Laramie Avenue, Chicago 38
In Canada: Copper Wire Products, Lid., 11 King St., W,, Toronto

10UIPmMINT

www americanradiohistorv com



www.americanradiohistory.com

| B

New 3-Way Portable

Changes From Battery to
AC-DC Automatically

No special switches on this modern
portable, plug it into a wall socket
for AC-DC operation—pull out
plug—Presto—it's_battery oper-
ated! Weighs only 6 1bs. Size
81 x6x53 . Has 4 tubes plus
rectifier. Case is covered with beau-
tiful two-tone simulated leather-
ette. Choice of blue and white, red
and white or green and white.
State color, less batteries.
1-518 Each, in lots of 3....517.95
Each, in single lots..$18.95
C19882 Battery Kit...... $ 2719

6 Volt Vibrator
Replaces Mallory 294, 44, Radi-
art 5300, SO-1, Utah NP-42, Delco
5,040,000, 5,052,378, Meissner

EO1.
$SB3950........0ciiiians '

Five-in-One Tool Set

Cadmium-plated steel shank and
knurled bandle, hollow to store
five snap-on tips. End of handle
upscrews to remove tools. Tipsare:
1{X3,* screwdriver and %s°, %4°,
14", and 34° socket wrenches. 73 °
Iong.sswst_.. 2 1bs.

58

Your Cost 790

Neutralizing Tool Kit

12 Tools Telescope
Into S Units
e, This kit is composed
Hof alligator side
4 wrench, 6° insulated
| g{:!.ver—é:n?al nibi
an 4" nu
| wrench, !’ insulated
square nut wrench,
4 1{° hex metal side
wrench,2ls’insulated
d driver with metal nib,
34" hex slotted insu-
iated wrench driver,
343 hex insulated nut
wrench, 5° and 6°
insulated driver.

5B6547—
Your Cost.......cccnn

Combination Wire

Recorder-Disc Phono Unit
A basic unit around which the builder, ama-
teur or experimenter may build a complete
unit for magnetic wire recording and play-
back, as well as standard disc phono play-
back. You may use it to record events, speech or music
for reference atany futute time, or you may ERASE all
sound from the wire and RE-record, as many times as you wish,
on the same wire, The wire recorder uses standard spools of !
steel recording wire (not supplied, see list below). Measures
13x8x7%". Requires area 1534 x12%" for playing 12" disc
records. Complete with oscillator coil, circuit diagrams and in-
structions for building four tube amplifier and erase and bias

oscillators. (:22522.......547'95

€16311—15 min. spool..$1.75  €16312—30 min. spool. .$2.55

C16313—60 min. spool..$4.80

CONCORD
RADIO
CATALOG

MAIL COUPON for FREE COPY

The Only Complete Up-to-the-minute Catalog of
RADIO PARTS ¢ RADIO SETSeAMPLIFIERS ¢ TESTERS
ELECTRONIC EQUIPMENT ¢ HAM GEAR

e Thousands of items for every need in Radio, Electronics, Television, Radar.

@ Pages of Money-Saving Bargains in top-quality, standard-make Radio Parts.

o Immediate Shipment from huge stocks in Chicago and Atlanta.
STANDARD BRAND PARTS AT LOWEST PRICES!

RCA « AMPERITE e SIMPSON ¢ JENSEN ¢ STANCOR ¢ OHMITE ¢ SHURE ¢ BLILEY
DUMONT ¢ IRC ¢« TRIPLETT ¢ SPRAGUE and hundreds of other well known brands

CONCORD

RADIO CORPORATION

CHICAGO 7 ATLANTA 3
901 W. Jackson Bivd. 265 Peachtree St.
Downtown Chicago Branch: 229 W. Madison
Lafayctte Radio Corp.

Concord Radio Corporation, Dept. E-38
901 W. Jackson Blvd., Chicago 7, III.

Yes, rush FREE COPY of the comprehensive
new Concord Radio Catalog.

NamersYospprns sEErErlrerrrrgs ders
eSS . orermrem 2o amems: = pee e o9 &
(G} AR C S e State.......... TCEEE

——-———-—————-———————-J

RADIO NEWS
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You ve been waiting for t

e b et 4 UG ol e

o

,ﬁmm.w oo’

The new Rc Is

RCA Receiving Tube Manual

Months of planning and preparaticn
went into the new RC-15 Receiving
Tube Manual to produce what is unques-
tionably the most complete and authori-
tative reference guide to receiving-type
tubes ever published.

Patterned after the famous “RC-14,”

TUBE DEPARTMENT cA | it has been extensively revised and ex-

RADIO CORPORA TION of AMERI! panded. Features RCA’s complete receiv-

 HARRISON. N.J. :} ing line including miniatures and

) kinescopes. The highly popular intro-

PRICE 35 CENTS ductory section on tube and circuit

TECHNICAL SERIES RC-15 . Y ; theory has been increased to 55 pages
T and includes new reference data on FM

applications. The widely used Resis-
tance-Coupled Amplifier Charts are in
CHECK WHY IT'S BETTER THAN EVER entirely new form, and provide 27 com-

binations for each tube type. The com-

v Up-to-the-minute v New circuit section letely re d circui . iy
J Contai 240 v v . pletely revamped circuit section gives
SNIgIgs ONEr pages Enlarged Introductery Section diagrams and parts values for up-to-date
v More data than ever before on Circuits and Theory receiver and amplifier designs.
v Abbreviated style . . . easier v Modernized and expanded Re- You'll find the new RC-15 indispen-
fo use sistance-Coupled Amplifier .
V Tube types easy to find Charts sable in your work. Get your copy today

from your local RCA Tube Distributor.
It costs only 35 cents!

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADICO CORPORATIO

HARRISON, #. J.
March, 1948 18
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l'll Prove That
THE WORLD’S BEST

RADIO-ELECTRONIC TRAINING
Costs the Least! |
SATISFACTION or YOUR MONEY BACK!

This “AUTOMATIC TEACHER” Shows Exactly How To
REPAIR OVER 4800 RADIO MODELS ““wsuar Fime -

A.A.

Ghigardi
Author of the
most widely
used books in
Radio training
history.

Ghirardi’s Radio Troubleshooter’s
Handbook quickly helps you diagnose
and repair common troubles in over 4800
receiver models and automatic record
changers of 202 different
manufacturers. Tedious test-
ing is eliminated. This big, 4
Ib. book guides you step by
step in repairing almost every

radio in use today—with only a few sim-
ple tools and in half the usual time.

Just look up the make and model of the radio
you want to fix. 4 times out of 5, the HAND-
BOOK tells exactly what repairs are needed—
exactly how to make them. Pays for itself in
time saved on the first job! Thousands of serv-
icemen use it every day. Enables you to repair
cheap sets profitably. Ideal for training new
helpers.

each for these giant
training course books
Sold singly or as a group

at these low prices as long
as the present supply lasts.

© Basic RADIO-ELECTRONICS FOR
BEGINNERS ...36 Courses in One!

No Lessons to Wait for . . . Only $5 complete

No matter what part of Electronics-Radio-Television work you plan to
enter, a knowledge of fundamerntals is essential. Ghirardi’s famous 972-page
Radio Physics Course book gives exactly the training you need—at a price
you can afford, If broken into monthly lessons and sold as a course, you'd re-
gard it as a big bargain at $50 or more. However, you buy it for only $5—you
complete it as fast as reading time permits.

NO PREVIOUS TRAINING NEEDED

Ghirardi’s ‘Radio Physi;:s Course know the book-—and 9 out of 10
book has given more beginners their experts, as proved by an actual sur-

start in Radio-Electronics than any
other book or course. It takes you
step by step through the entire train-
ing. Nothing is omitted or condensed.
It is the equivalent of 36 separate
courses. Everything is explained as
simply as A-B-C. Ask almost any
Radio-Electronic man about it. He'il

vey, recommend it as the finest, most
complete Radio-Electronic book avail-
able at any price. Contains 972 pages;
508 easily understood illustrations,
and 856 Self-Test Review questions.
Only $5 for the entire course in this
handy, l-volume form. $-day mon-
ey-back guarantee.

ELIMINATES TEDIOUS TESTING

But this is only the beginning! In addition, Radio Trouble-
shooter's Handbook gives you dozens of helpful charts; hun-
dreds of pages of service data; tuning alignment information;
transformer hints; tube data, color codes, tables, etc.—all de-
signed. to help you repair any radio easier and twice as fast!
Not a “study”” book! You simply look up what you'need to know.
Everything 1s carefully indexed. You can find exactly the data
you need in an instant. Only $5—on our MONEY-BACK
GUARANTEE that protects you absolutely.

e LEARN PROFESSIONAL SERV-
ICING BY MODERN, SCIENTIFIC
METHODS . . . for only $5

Modern Radio Servicing is A. A. Ghirardi’s com-
plete home-study guide to professional Radio-Elec-
tronic work of all kinds. It teaches you how to make pre-
liminary trouble checks on complicated jobs; how to
analyze any circuit quickly and scientifically; exactly where,

when and how to use all basic test instruments; and how to
interpret their readings to track down the trouble.

COMPLETE DATA ON INSTRUMENTS—
TROUBLESHOOTING—REPAIR

Nowhere else can you get this kind of
professional training, faster, easier,
and at less cost, than in this giant,
1300-page book. More widely used
than any book of its kind. Thousands
of successful servicemen got their
start from it. Written so you can
easily understand it at home without
an instructor.

Ideal for service beginners or for

men already in the business who want
a real “refresher” course. Prepares
you for the rich service opportunities
that only those having the real
“know-how"” of scientific methods can
hope to grasp. 706 photos, diagrams,
drawings and charts make study fast
and easy. Weighs over 334 lbs. Only
$5——-$md you don’t actually risk a
cent!

5-DAY MONEY BACK GUARANTEE

Dept. RN-38, Murray Hill Books, Inc.,
232 Madison Ave., New York 16, N. Y.

0 Enclosed find

for which send me the Ghirardi Book(s)

send C.0.D. (no foreign C.0.D.’s) and I will pay post-
1 a small postal charge when he delivers my package.
If the books are not entirely satisfactory, I'll return them within 5 days and you
guarantee to refund my money.

O Radio Physics Course $5 ($5.50 foreign)

g man this amount plus
§ O Modern Radio Servicing O Radio Troubleshooter’s Handbook

MONEY-SAVING OFFER!

Get the two big Ghirardi service books for
only $9.50 ($10.50 foreign). Let Radio
Troubleshooter’s Handbook save you time
and money on common service jobs. Let
Modern Radio Servicing train you for pro-
fessional service work of all kinds! See
Money-Saving Offer in coupon!

85 (85.50 foreign) 35 (85.50 foreign)

O MONEY SAVING COMEINATION OFFER: Both Modern
Radio Servicing and Radio Troubleshooter's Handbook, only $9.50
for the two ($10.50 foreign).

N = EE BS 5 NN EED I B = R
RADIO NEWS

www americanradiohistorv com


www.americanradiohistory.com

F RST 212 Qualiry,
F RST /12 Performance

You be the Judge! See why Centralab’s
Ceramic BC “Hi-Kap” Capacitors are your best buy!

T
“HI-KAP”” FEATURES DESCRIPTION ADVANTAGES
1. 1 . . Ceramic-X is non-hygroscopic. Moisture No deterioration, no shorting. Longer life
. Impervious to moisture absorption is .007% or less. even under the most adverse conditions.
Av. Wt. Dimensions Valu_es_"_
2. Low mass weigh T = ‘
L—.830" For unit size and weight, Centralab BC
3. Small si o | p—asusr 0005 méd. “Hi-Kaps”’, made with Ceramic-X, are
SIS |2 —— L—17 [ oo0750— the only capacitors on the market which
000 oz D—.340” | .005 mid. provide these voltage ratings.
1L—1.305" ;
f - .082 oz. D400 | ‘01 mfd.
4. ngh capacn’ry Rating: 600 WVDC — 1000 IVDC flash test.
Wax impregnated, lacquered, dipped in . .
el . p - : Prevents any possibility of shorting to
5. Special insulation ?gi:;génstianollc it QU ORE S adjacent leads, chassis or components.
. . . Permit id, close- d ions.
6. Convenient side leads Heavy #22 gauge tinned copper. l\fém;ricf;fplb,enii?rfg cg?pgettin?n?ezcltlli?:csl.
Initial — .6%. After 100 hours, 95% More efficient circuit operation, fewer
7. Low power factor humidity test — 3.0%. failures.
8. High leakage resistance ‘I_niti;)lo_mggggmfegmms‘ After humidity Long life, more efficient performance.
9. Maximum dependability g{::;ﬁi;cteo ce(l)tr:cstt;lggson. Leads soldered Will not short or become intermittent.
g For your protection, all units 100% fac- Your guarantee to your customers of re-
10. Factory tested tory tested before packaging and shipping. liable service and performance.
i |
L ]
* [
PART VALUE uisT All Capacitors Are Not Alike!
NUMBER (MEFD). PRICE* — )
: HAT'S why more and more Radio Service Dealers are turning to
¥ ' g
D6-500 .000050 $1.25* Centralab’s ceramic by-pass and coupling capacitors for new de-
D6-101 000100 1.25* pendability, permanence and convenient size. Compare the amazing
D6-151 000150 1.25* low price at which Centralab is offering these ceramic capacitors, and
D6-251 000250 - 1.25+ you'll agree now’s the time to give yourself and your service custom-
D6.501 '000500 ]'25* ers the newest and finest in capacitor components !
D6-751 '000750 ]'25* Note the wide range of Hi-Kap values available at left, and order
) . a supply of these top quality capacitors from your Centralab Distrib-
Sl ALHEe = utor today. For complete information, see your Centralab Distributor
D6-202 -002000 1.25* or write to Centralab, Division of Globe-Union, Milwankee, Wis.
D6-502 .005000 1.50*
D6-103 .010000 1.50* )
50 LOOK TO IN 19481
*PER ENVELOPE OF 5
Rating: 600 WVDC -—1000 V. flash tested. In- First in component research that means
dividually color coded, inspected and insulated. ! .
ower cosis for the electronic indusiry.
March, 1948 ) 17
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FIDELITY EV-635
MICROPHONE
1 USES “'XL” PLUG

Electro-Voice has equipped the
new EV-635 High Fidelity Dynamic
Microphone for studio and remote
broadcasting, with the Cannon
Type XIL.-3-11
Plug—a quality
plug for a quail-
ity microphone.

HiGH

Shown at_ left is
the new XL-3-36
Wall Receplacle
{pin insert) emn-
gaged with an XL-
3-11 Plug. XL-8-36
is priced at $5.43
List; and XI1-3-35
(socket insert)
$4.93 List.

For a practical, low cost but h@gh
quality connector series having
three 15-amp. contacts, choose the
“X1.”. Four plug types and six re-
ceptacles with 3 adapter recep-
tacles are available. Min. flashover
voltage 1500 Volits.

Above are the two zinc Dlugs
(Left) XL-2-12, List $1.20 and
(right) XL-2-11, List $1.25.

No other small electric connector
has all the features of the XL, in-
cluding the safety latch lock.

XL, Connectors are available from
more than 250 radio supply houses
throughout the U.S.A.

For complete information
on the XL, write for Bul-
letins XL-347 and XL-PR1.
Address Dept. C-228.

CANRNON|

BLECTRIE
Lwimit (ompany

' 3709 HUMBOLDY ST., LOS ANGELES 31, CALIF.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO,, LTD,, TORONTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

18

SINCE 1915

* Presenting latest information on the Radio Industrij.

By FRED HAMILIN

Washington Editor, RADIO NEWS

AN WK
Wayne Coy is the new chairman of
the Federal Communications Com-

PREDICTED in January,

mission. (Actually, we mentioned his
name among a number of others as
a possible candidate, but no Washing-
ton correspondent worth his salt re-
members his mistakes, and all go to
great pains to display their prophetic
abilities.) Anyhow, Mr. Coy,-a former
fiscal expert in the Roosevelt regime
and more recently manager of the
Washington, D.C., station WINX, has
taken over the job made vacant by
hard-working Charles R. Denny last
fall.

WE HAVE INQUIRED around since
Mr. Coy took the new post, and re-
ports are that the choice, so far, is
considered good both in and outside
FCC. The new chairman moved in
fast and showed signs of being not
only very active at. hearings, but
knowing what he’s talking about, both
from the radio standpoint and the
legal. “He’s showing signs of being a
harder worker than Denny,” are the
words of one FCC observer, and a
number of industry and broadcasting
sources, while still keeping their fin-
gers crossed, are equally pleased.
Whether Mr. Coy will continue in the
good graces-of all concerned after his
honeymoon on the new job is over
is anybody’s guess, but at least he is
off to a good start.

50, ALSO, ARE 1948 television ac-
tivities. Indeed, they are going so
fast that it’s difficult to keep up with
them. Applications for broadcasting
television are pouring into FCC at a
great rate, with the tide not yet at
peak. On a single day recently, eleven
applications came in for television
stations. Biggest interest as this goes

to press is in Ohio, where town after .

town has asked for a license, but other
areas show signs of being equally
strong:- as the year goes forward.
Those already in the field are also
piling up new records. The number
of television sets and viewers, accord-
ing to a recent NBC progress report,
shows set ownership up from 6500
in metropolitan areas on December
31, 1946, to 65,000 as of October 1,
1947—which does not, of course, in-
clude the large number of sales not
yet tabulated completely, made dur-
ing the Christmas season. Figuring
six viewers per set, the NBC estimates

WWW americanradiohistorv com

that television reached at least an au-
dience of 600,000 by the end of 1947,
and that this audience will be up to
some 2,400,000 by the end of 1948.

NOT TO BE UNDERESTIMATED
in the 1948 radio derby is another
new development that shows signs of
going to town much sooner than was
expected, despite half a dozen ob-
stacles that still stand in the way.
This 1is facsimile broadcasting of
newspapers. Still technically in the
experimental stage, it is nevertheless
working on a practical basis—and
working well. The Philadelphia In-
quirer is already broadcasting the
news—with pictures—and as this went
to press a number of other papers
were ready to go, including The Miami
Herald and The New York Times.
Obstacles in the way of mass devel-
opment are numerous. A receiver
costs from $600 to $900—not exactly
a modest down payment for you to
make to get your morning newspaper.
Broadcasters also have to ante up
considerable—$10,000 to $15,000 to
convert to facsimile. But there are
assets—IFM has been effective poison
to bugs that used to crop up in fac-
simile when AM rumpled the news
pages with static and newspapers are
showing a lively interest in getting a
running jump into the field. Don't
expect it tomorrow—but, to sum-
marize, don’t be surprised within the
next five years if you wake up in the
morning with an 8% x 11 inch news-
paper on the floor beside you, fresh
off the air.

ONE HOT POTATO that lit in the
FCC lap early this year has cooled
until, at writing, you can carry it
around without asbestos gloves. That
is the long-standing battle between
FM stations—now represented by the
Frequency Modulation Association—
and the American Telephone and
Telegraph Company, which controls
the growing network of coaxial cables
up and down the land. It's a compli-
cated story at best, and after the con-
tending lawyers got through with it,
it often made more sense read back-
ward than forward, but a nutshell
summary may help. FCC granted
AT&T experimental rights on the co-
axial some time ago. AT&T used the
coax to pipe television to and from
Washington and New York. Television
got the coax right for free, although

RADBIO NEWS
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Do You Want

. 7/ § More Money
A GOOD JOB or

A BUSINESS OF YOUR OWN

...Then You Can’t Afford
to Pass Up This OPPORTUNITY

‘,} For more than sixteen years we have been helping
men like yourself . . . tnen who sought opportunity
.. . men who wanted to get ahead. We believe we
understand your problem as we have understood
the problems of thousands of others.

‘NO ADVANCED EDUCATION . . . ,
NO. EXPERIENCE NECESSARY

Fill in the coupon below and you will get, absolutely
FREE, facis concerning our work, as well as informa-
tion showing how we prepare YOU to get started in
America’s great opportunity field of Radio and Elec-
tronics. You'll see HOW you can tie in your future
with a field that includes Television, FM Radio,
Aviation Radio, Pre-Radar, Industrial Electronics.
Broadcast Radio, 2-Way Train Radio, etc. You'll see
HOW you may cash in on a grand opportunity to

have your own business, or a real job— doing really
As a HOME STUDENT, you receive a modern. Home Luborutory interesting work! _
that provides the practical experience you need — mcludmg .

16 mm. HOME MOVIES to speed your progress. : TAKE Y OUR CHOICE

Our new, modern Chicago Training Center offers some
E. of the finest RADIO-ELECTRONICS-TELEVISION training
ing quarters for you.

facilities in the nation. We will find comfortable liv-

time at home. You use 8 big kits of Radio parts and
assemblies — giving you valuable practical experi-
ence at home from working out dozens of fascinating Radio-
Electronic circuits. You also get instructive MOVIES RIGHT IN
YOUR HOME.

VETERANS! Both our (1) Chicago Laboratory
and (2) Home Training are accepted under the
"G. L Law.”

2 You can get similar practical training in your spare

)

If you choose to get your trdining in our new, modern Chucugo
Laboratory, you will'work with lots of Radio- Eledromc ‘equip~
ment under the personal ,supervusuon of some of the finest in-
structors in the field.

VALUABLE EMPLOYMENT SERVICE. When [ttt Ll b LIRS LA LA Lo

a . " HE ENE N ESERAN |an aEsan L

you complete either training, our effective u .
Employment Service helps you get started Mr. E. B. DeVry, President o
toward a real Radio-Electronic future. Mail - g;;;"::"; L"""";"g' '""D + RNES

: . Ashlan ve., Dept. 5
the coupon below today . . . do not delay. Chicago 14, 1Il. ’ =
E ' ! = Please show me how | may get started toward a good job or o busi- =
. y E =B ness of my own in Radio-Electronics. 8
Defﬂrest S'I'ramm |nc e e T N
: | ’ . . Address ... ... ... e e Apt.......
T \ =
CHICAGO, "_I_INOIS : ; Cny ......................... Zone... State. . . ....... -
Associated with fhe--DeVry Corporah‘on 1f under 16, check here if a discharged veteran of.

[ ] for special information. World War I, check here. &

Builders of Electronic & Movie Equipment

- I B EEEEEEENEEESEENENEENEEENRE
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New!
MERIT
HELP
FOR
REPAIR
MEN

Compact Replacement Kit containing 8 MERIT Quality Trans- <
formers for wide range of requirements. The MERIT Kit takes
the place of so-called “universal replacement transformers,” and
‘brings much greater convenience to repair men. FEach trans-
former is designed for its particular use, and individually labeled
on frame with its number and data. Each kit is packed in hand-
some display box. For further information see vour jobber, or
write us.

OUTPUT TRANSFORMERS
(2 ea.) A-2928, {1 ea.} A 2930, A-2931, A-2932,
A-2934, A- 2936 A-293
(2 ea.) A-2928, A-2937, (I ea.) A-2930, A-2931,
A-2934, A-2936

List Price
Kit No. 1....811.75

Kit No. 2.... 12.20

Kit No. 3.... 11.80 (Il ea.) A-2928, A-2930, A-2931, A-2932, A-2933,
A-2934, A-2937, A-2938
'L\ Kit No. 4.... 12.90 {2ea.) A-2928, A-2931, A-2936, A-2937

'MERIT COIL & TRANSFORMER CORP.

TELEPHONE
Long Beach 6311°

4427 North Clark St. CHICAGO 40 ILL.
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radio.”

SPOT RADIO NEWS

more recently television programs
have been piped containing advertis-
ing. Comes FM, wanting hook-ups via
coax over the same route. AT&ET says
no. FM goes to FCC and asks why
not. FCC says, why don’t all con-
cerned get togethetr and talk it over?
.. . Well, this happened in an in-
formal conference in Washington re-
cently, and the-FM-AT&T representa-
tives revealed two things—that they
had not tried too hard to get together
and that, differences considered, they
got along pretty well. FM wants a
15,000-cycle circuit operation, and a
formal request for it was made at the
suggestion of -the Commission after
the meeting. This was on its way to
FCC as we went to press. AT&ET says
that they can convert to FM service
with proper terminal facilities, but
do not want to do any expensive con-
verting without some assurance that
FM will use the service permanently.
The whole matter was left on an ex-
perimental basis for the present, but
every indication is that all parties in-
volved will get together and work out
a permanent solution.

THE FMA, incidentally, is still burst-
ing with optimism and predictions
that the new field will offer thou-
sands . of jobs to young men and
women in the immediate future. New
stations, the Association reports, will
go on the air at the rate of 50 a month
during 1948. According to Thomas F.
McNulty, FM treasurer and chairman
of the FMA liaison committee to the
RMA, more than 380 FM commercial
stations are now operating, as com-
pared to 136 in January 1947, and 630
more have been authorized for con-
struction this year by the FCC.

ON THE JORBR END of the business,
another FM spokesman, J. N. (Bill)
Bailey, executive director of the FM
Association, is equally sanguine. “The
door stands wide open,” he points out,
“to young men and women who want
to carve a career for themselves in
New stations on the FM cir-
cuit will offer numerous opportunities,
Mr. Bailey believes, and a full share
of these will appear during 1948.°
“This_year will see the greatest ex-
pansion FM has known,” he predicts,
and there will be jobs accordingly all
along the line, both for broadcasting
talent and for technicians. We should
emphasize—as we have before—that
the best way to go after these jobs is
neither through Mr. Bailey nor us. We
do not run FM stations. See the man
who owns one or—perhaps better—the
man who’s about to open one.

WITH 1947 TRANSMITTER
SALES totalling around the hundred
million mark and with receiver pro-
duction and sale at an all-time high,
far-seeing Radio Manufacturers As-
sociation. is putting more and more
emphasis on another war-neglected
(Continued on page 183)
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This amazing WARD aerial sells FM
better than 10,000 words!

Nothing else to buy <« . unit al-
most completely pre-assembled.

NEW NON-DIRECTIONAL
TURNSTILE FOLDED DIPOLE
AERIAL FOR FM

: : advartised i
3 X . THE SATURDAY EVENING
Model FMT-56 :

Non-Directional Dipole 1 . fon. 3 @ ST

Complete with
Magic Wand
Aerial
Installed

PR A TSP L0 SN o ST
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100 WATT
BENDIX
TRANSMITTER

CHECK THESE VALUES: Three 807 Tubes, four 12SK7,
one 2-inch 5 amp. RF meter, four Separate Master oscillators.
(These can be easily changed to cover 20-40-80 meters and
by using crystal for the 10-meter band yvou will have a com-

plete coverage transmitter.)
Four separate output tanks.
One 4 position selector channel switch having seven sec-
tions which changes the ECO, IPA and output tanks simul-
tanecusly. All the controls are mounted on the front panel.
The housing is cast aluminum; shields and case are sheet
aluminum. Dimensions 11x12x15 inches, -weight 35%4 1bs.
Complete, simple instructions for conversion
furnished. Complete with tubes................. $4 9. 95

110 VOLT AC
SUPERHETERODYNE §
RECEIVER

This _crystal fixed frequency receiver comes with full conver-
sion instruction for variable tuning of all ham bands and broad-
cast. A highly selective superheterodyne receiver, 110 V.A.C.
power supply built in. Uses the following tubes: 6K7RF
Amplifier; 6K8 Mixer and Oscillator; 6K7 1. F. Amplifier; 6F7
Detector and A.V.C.; 6C8 Output and Noise Suppressor; 80
Rectifier Dimensions—314x19x11}4 inches. Comes complete,
brand new, with one set of coils and
two sets of tubes. . ..
Extra set of coils.

NECTORS but
less cablés........

o

N the greatest purchase of radio transmitting crystals ever made by one wholesaler

in the history of the Radio Parts Industry, Sun Radio acquired title to over a half

million dollars ($500,000.00) of Army Surplus, precision built, exactly tooled crystals in

. moisture proof holders which are shock mounted . . . thousands, or should we say miles,

of gleaming brand new crystals in moisture proof holders manufactured by the

world’s finest crystal manufacturers (RCA, Bliley, Western Electric, Valpey, etc.). We

can’t claim that we can supply.every frequency, because they are offered ‘‘first come,

first served,” but we can supply the early birds with the below listed frequencies at the
lowest prices you have ever seen.

CRYSTALS WITH A MILLION USES

. Fractions Omitted %
ke kc ke kc ke ke kc ke kc ke ke ke
412 420 429 437 445 457 469 479 490 497 506 516
413 422 430 438 446 458 470 481 491 498 507 518
414 423 431 440 447 459 472 483 492 501 508 519
415 424 433 441 448 462 473 484 493 502 509 522 @
416 425 434 442 451 463 474 485 494 503 511 523
418 426 435 443 453 466 475 487 495 504 512

419 427 436 444 468 477 488 496 505 515
I.F. Frequency Crystal Frequency For Crystal Controlled ~
Standards Standards Signal Gelr(ueruiors
ke ke ke 98.356ke i
450 454.166 461.111 526.388 531.944 -536.111

527.777 533.333 537.500

100 ke Standard Mounted 529.166 534722 538.888

451.38 . a
51.388  455.556 464.815 in low loss.3 prong holder.

452.777 459.259 465.277

530.555
99¢ each $3.89 each 99¢ each
ASSORTED MISCELLANEOUS -FOR HAM AND GENERAL USE
CRYSTALS Fractions Omitted
Fractions Omitted

370kc 376kec 38lkc 384kc 387kc 390kc 395kc 402kc 405kc 408kc
372 377 383 386 388 391 396 403 406 409
ST 39¢ each 392 397 404 407 411
priced at a fraction of the cost of their 393 398

holders alone. 394 401 79¢ each
® Payments must accompany order. Enclose 20c for postage and handling. Minimum
order—82.00 plus postage. .
® Crystals are shipped packed in cloth bags inasmuch as they are shock mounted.
All shipments guaranteed.

UN RADIO

’
938 F STREET, N.W. WASH. 4. D. C.

wwWW americanradiohistorv com

SCR-522 VHF
TRANSCEIVER

HOT RADIO VALUES .. SUN RADIO?

The finest all purpose equipment on the surplus market. Tunes 100-156
MC. Don’t confuse these with other incomplete and abused 522s. Sun
Radio offers electronically perfect and guaranteed 522s
PLETE with tubes (one 10 tube superhet receiver with squelch circuit
and one 7 tube transmitter), remote control box, 28 volt dynamotor (can
be converted to 110V operation), 4 crystals and ALL CABLE CON-

BC-684FM 35 WATT

TRANSMITTER
These units are BRAND
NEW, providing 35-watt out-
put, 10 channel push button
crystal control  employing
NONLINEAR MODULAT-
ING COII.. This unit tunes
from 27 to 38.9 mc. These
units come complete with
tubes less power supply, cov-
ers, and crystals. Excellent 10
meter FM transmitter for

Complete as shown

... AND COM-

NAVY SPEAKERS

Stromberg Carlson and
RCA waterproof speakers.
Brand New in original car-
tons. 25 Watt PM driver
unit with projector mount-
ed in heavy duty round
metal baffle. Ideal for com-
munication receivers and
sound syvstems at the lowest

oficred - $14.95

... $24.95

Gl PORTABLE
WIND-UP PHONOGRAPH
A high quality sturdily built
full toned windup phone
originally buiit for armed
forces as morale phono.
Special triple spring motor
plays 3 records on 1 wind-
ing. Speed adjustable from
33-78 revs. Brand new
packed with 100 multiple

DYNAMOTOR POWER

SUPPLY PE103

These units are brand new
in the original cartons, op-
erate from either 6 volts or
12 volts and deliver 500
volts DC at 160 milliamps;
mounted on box with cir-
cuit brakers, relays, inter-
ference filter and complete

lay vith
geae}dles ....... $17-95 :;albles...,.,....$9.95
13 5-GANG
TUNING
CONDENSER

1513 HANDSET
Combining a 200 ohm car-
bon mike and 2500 ohm

earphone with butterfly
switch for listen and talk.
Has 6’ flexible rubber cord
with 1—P155 and PL68

1 ttached.
Brana New-.... $2.95

Brandnew ... 5
gang, 365 mmfd
per section . ..
a truly preci-

. sion built con-
denser with ceramic insula-
tion. A $13.50 value in the
greatest offering ever made

greatest offering
densers for onty. $2.95

RADIO NEWS
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TELEVISIO

NATIONAL SCHOOLS SHOP METHOD HOME
TRAINING WILL START YOU RIGHT

We will train you today to get started tomorrow in one of the thou-
fands of opportunities opening in the field of Radio, Television and
Electronics. The Home Radio Service Field continues to grow. Tele-
vision is here . . . Television Broadcasting facilities are being rapidly
expanded. Television sales, service, installation and maintenance re-
quirements are more and more important from day to day. Electronics
is an important tactor in many applications for utility, safety, accuracy
and convenience. Airlines are finding new uses for Radio bringing new
benefits to air transportation. Ships at sea are employing Radar to-
gether with other conventional Radio apparatus for ship-to-shore com-
munications and safety. Frequency Modulation is modernizing Radio
Broadcasting, offering static-and-interference-free reception in the
home. The list of Radio applications is almost endless, and every one
represents increasing opportunities in our modern world for the RADIO,
TELEVISION AND ELECTRONICS TECHNICIAN WiTH A SOLID
TECHNICAL BACKGROUND.

Lessons and Instruction Material
Are Up-to-Date, Practical, Interesting

It is not a question of opportunity but rather how to take advantage
of existing opportunity. Only proper training can make these oppor-
tunities a reality. National Schools of Los Angeles, one of the oldest
and ‘largest technical trade schools in the United States, offers you
Shop Method Home Training, a proved method that builds qualified
technicians. Here is Home Training that BRINGS RESULTS.

Behind all training from National Schools stands a permanent fac-
ulty of expgrienced instructors and engineers. These men are daily
teaching resident students right in our own Shops and Laboratories.
From first hand experience with students here at school, our instructors
understand the needs and ambitions of men like you. All of our instrue-
tors, both Home Study and Resident, have ideal facilities to make
your training practical, up-to-the-minute, interesting. It takes years of
experience to know how to train men, especially in the practical tech-
nical trades. Established almost 50 years ago, National Schools has a
rich background of experience to help you to take full advantage of the
opportunities in the Radio, Television and Electronics Industry.

VETERANS

During the war, Nationat
trained enlisted men un-
der contract with the War
Department. Both the Armed Forces
institute and Marine Corps Institute
used our lesson texts on a wide scale
Now, we are training veterans, both
resident and home study, through the
Veterans Adminmstration. If you are a
veteran of World War II—and qualified
lor training under the G.I. Bill of
Rights, check the coupon for specidl
information.

March, 1948

FAR
816 Books FREE!

WE BRING NATIONAL SCHOOLS

HOME TRAINING um

i & ELECTRONICS

HATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

| MAIL OPPOR

You Get All This Radio
Experimental Equipment to

Use and Keep at Home!

LEARN BY DOING is the basic prin-
ciple of National’s Shop Method Home
Training. We send you standard Radio
parts for an interesting series of experi-
ments which demonstrate the funda-
mentals of Radio, Television and Elec-
tronics. The very essence of this train-
ing is EXPERIENCE—you get actual
experience by building many different
types of circuits. You build a fine, long
distance MODERN SUPERHETER-
ODYNE RECEIVER, signal genera-
tor, low-power Radio transmitter, audio
oscillator, etc. This practical work
develops your knowledge of Radio step
by step, makes you a practical Radio
Technician.

Here's Just a Few of the
Interesting Facts you Learn with the
FREE MANUAL
a Rlout,ine for diagnosing Radio Trou-

es.

. Preliminary inspection of Receiv-
€ers. -

. How to Test and Measure Volt-
ages.
How
Stages
. How to Trace the Circult and Pre-
pare Skeleton Diagram.

, Complete Reference Table for
Quickly Locating Receiver Trou-
bles.

to Test Speaker in Audio

L N O

G. I. APPROVED

NATIONAL SCHOOLS, Dept. RN-3

4000 South Figueroa Street, Los Angeles 37, California

Mall me FREE the two books mentioned In your ad, including a sample lesson
understand no salesman will call on me.

of your course.
below the plan which interests me.

NAME . ¢ 00t qocioiromon
ADDRESS 40 vio eivn s nawiononssnnsompsoion
CITY........ £000000000000000000000

{Include your zone number)
D 1 am interested in home study only.
O Send information on your Combined Home-Study and Modern

Resident Shop Training,
0O Veteran of World War II.

UNILY 'COUPON FOR QUIC

one b LB s g s 0 e e die e o e s AGE........ .

(EVSION STUDIO
AT NATIONAL

Now! New Professional
Multitester Included

This versatile testing instrument is
portable and complete with test
leads and batteries. Simple to oper-
ate, accurate and dependable. You
will be able to quickly locate trouble
and adjust the most delicate circuits.
You can use the Multitester at home
or on service calls. It is designed to
measure AC and DC volts, current,
resistance and decibels. You will be
proud to own and use this valuable
professional instrument.

GET THE DETAILS—SEND THE COUPON

K ACTIO

I have checked

R N I

STATE. eciv.s

emesansupe
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F.M. and Television

Use this giant-size manual of
factory instructions for trouble-
shooting, repairing, and alignment
of any recent F.M, and Television
set. Covers every popular make,
including F.M. tuners. AM-FM
combinations, and zll types of tele-
vision receivers. - Detailed circuit
diagrams, theory of operation, test
hints, alignment data. This is the
material you need to fix any modern
F.M. or Television set. Don’t turn
this profitable work away for lack
of knowledge and information. Use
this newest Supreme manual to
.save time and money on your very
next F.M. job. Data presented
on 192 large-size pages,
8% x 11 in. Sturdy, oo
manual-style binding. $2
Special price, postpaid. C—

. 1948

RADIO
DI AGR—AI\{S

2 spvicing H1 (ormatiort
rrd Servicitid f
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New 1948 Manual

Be prepared to repair quickly
all new 1948 receivers. In this

big single volume you have:

clearly-printed, large schem-
atics, needed alignment data,
replacement parts lists, voltage
values, and information on
stage gain, location of trimmers
and dial stringing, for almost
all recently released sets. A
worthy companion to the 7 pre-
vious volumes used by over
120,000 shrewd radio service-
men. Newmanual coversmodels
of 42 different manufacturers.
Giant size: 814 x 11 inches,
192 pages + index.

Manual-style binding. $2°°
Bargain price, only... ==

YOU CAN SERVICE ALL OLDER RADIOS WITH

1947 l9 1942 1941

MOST-OFTEN-NEEDED RADIO DIAGRAMS

Each manual has between [92 and 208 pages of dia-
grams and service hints; large size, 8'.x11". Price, each $2.00

: Post-War Automatic
] Record Changers
|

Service: expertly all modern
| (1945-1947) record changers.
| Just follow simplified factory in-

structions to make needed ad-
ljustmex-\ts and repairs. Hun-
dreds of photographs and ex- I
| Kloded views; thousands of test |
ints; service instructions for
all popular makes. Large size:
] 844x11”. 144 fact-filled pages.
| At your jobber or

See Your Radio Jobber or Send Coupon >

Supreme ‘PubliCafiéhs

PUBLISHERS OF RADIO BOOKS; MANUALS, AND DIAGRAMS

9 South Kedzie v.
24

1926-38

DIAGRAMS
240 Pages
Price $2.50

1940 1939

-
| Pre-War Record Players, |
Changers, & Recorders |

| Just what you need to re- |
pair quickly thousands of pre- |
| war automatic record chang-
| ers, manual units, pick-ups,
wireless oscillators, recorders,
and combinations. Hundreds
| of mechanical and electrical |
diagrams. Instructions for ad- I
justments and repairs. Most
I Ipopular units of all makes. 128 |
arge pages; size: 8%4x11
| inches. Price only...... $25£ }
(VST I RN G e

° " Chicago 12,

948 :nd F M Manvals

BIGGEST BARGAIN IN RADIO DIAGRAMS

Make these two new mammoth volumes your money-
saving source for data on all recently released receivers.
Learn about modern circuit developments, be ready to
repair any new radio no matter how complex. You pay
only $2.00 for each of these large manuals. With these
two volumes on your workbench there is nothing else
to buy, nothing else to pay — a whole year of service
data and radio diagrams yours for a couple of dollars to-
tal. Again Supreme Publications beats all competition
and gives radio servicemen greatest bargains in service
information. Read about other volumes for previous
years described below at left. No-risk examination
granted to servicemen.

FIND ALL RADIO FAULTS DOUBLE-QUICK

You can speed-up and simplify radio repairs with
SUPREME PUBLICATIONS Manuals. Service radios
faster, better, easier; save time and money, use these
most-often-needed diagram manuals to get ahead, earn
more per hour. For the remarkable bargain price (only
$2 for most volumes) you are assured of having in your
shop and on the job, needed diagrams and other essen-
tial repair data on 4 out of 5 sets you will ever service.
Every popular radio of all makes from old-timers to new
1948 sets, including F.M. and Television, is covered.
Clearly printed circuits, parts lists, alignment data, and
helpful service hints are the facts you need to improve
your servicing ability. Save hours each day, every day,
begin to earn more by making repairs in minutes in-
stead of hours. Let these manuals furnish you with
diagrams for 80% of all sets. There is no need to spend
large sums for bulky, space-wasting manuals, or to buy
additional drawings every few weeks; be wise, use
SUPREME Manuals to get the most in diagrams and
service data for the smallest cost.

SATISFACTION GUARANTEED

Select Supreme Diagram Manuals and Rec-
ord Changer Books you want to examine.

Models Mad'é by:
R.C.A., Zenith,
Philco, Sears, Fada,

Compiled by
M. N, Beitman,
radio engineer,
teacher,
author, &
serviceman,

See listing in left-hand col-
umn. Send the convenient
no-risk trial coupon. Use
the manuals in your own
home or shop for 10 days at
our risk. Decide for yourself
that Supreme Publications
are the greatest values in
service data. You must be

completely satisfied, or re- -

turn manuals and receive
your money back. Write

1 Emerson, Belmont,

Detrola, Crosley,
United Motors,
G.E., Westinghouse,
Arvin, Majestic,
Stewart-Warner,
Admiral, Delco,
Stromberg-Carlson,
Western Auto,
Sparton, Motorola,
Wards, Gamble,

and many others.

today — 24-hour service.

- y -
SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. &-
Ship the following manuals on trial under your | [J 1948
guarantee of satisfaction or money-back. 0] 1947 PRICED
0 New F.M. and Television Manual $2.00 ] 1946 AT ONLY =
0 1942 ]
Post-War Record Changers......... 1.60
[ Post-War Recor gers T $2.00
[J Pre-War Record Players & Recorders 1.50 0 1940 EACH
[1I am enclosing $....... , send postpaid. 0 1939
J Send C.0.D. I am enclosing $..... .... deposit. | O 1926-38 — $2.50
TN T30 o e e O —- SO O S B PEE g 8 koo 0 ooaluby
Al dreas: Ny e W i g et )W S S e A (ORI
GV 00 0" 00 ® 0 00aoacdkoabdZaoooanbhab dlooonossooodia State:............
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MAKES YOU MASTER
OF FM & TELEVISION SERVICE

Here’s what you and thousands of research and service technicians have demanded . . . a
frequency-modulated FM and TV sweep signal generator. With this new McMurdo Silver
MODEL 909 and your oscilloscope you can visually align FM and TV receivers . . . quickly
and perfectly . . . for it comes with simple but complete instructions to put you at the head of
the parade in FM and TV service.

Quahty and completeness are as high as price is Iow . . . the regular “trademark” of Silver

LCETI . . . Laboratory Caliber Electronic Test Instruments at prices you can afford.

CENTER-FREQUENCY RANGE 2/226 mc. — 5 vernier-driven SWEEP FREQUENCY is panel-knob variable 0/9 me. . ..
calibrated dial. A new Silver development covers 2/77, to set correct sweep for FM and TV i.f. and r.f. alignment.
70/154 and 151/226 mc. in 3 bands without band-switching! True electronic, not distorting and troublesome mechanical

sweep. _
SYNCHRONIZATION is either power line sine wave, or saw-
tooth to ‘scope from 909. R.F. OUTPUT is panel-knob con-
. " . trollable 0/500,000 microvolts maximum. More than ample
:IZE AND ?TELE‘ mﬁfég/uvs(\)/MA;(o/éﬂgd all Silver LCETI for all visual alignment with any good oscilloscope.
P oo i a.c. at 35 watls. MODEL 909 FM & TV SWEEP SIGNAL GENERATOR makes
Size 12%" x 7%" x 6" overall. AR , .
you master, not victim, of today’s most profitable service

STABILITY is extraordinary. New u.lif. tubes give stability
such that FM and TV ‘scope pictures once set up will “‘stay
put” for hours on end.

CO-AXIAL OUTPUT CABLES. 3 ft., d.c. isolated, 5/125.n fields . . . at a price which is already the amazement of the
impedance for r.f.; separate horizontal synchronizing cable. industry!
Both with clips for direct connection to receiver circuits, Model 909 Only $48.50 Net

900 “VOMAX"” 51 ranges; d.c., 904 CONDENSER / RESISTOR 905 “SPARX” DYNAMIC SIG- 906 FM/AM SIGNAL GENERA-

a.c., af, if, rf, 20v /500 me. TESTER. % mmfd./1000 mfd.; NAL TRACER/TEST SPEAKER. TOR. 8 ranges, =1% accurate,
073000 V. d.c; 0/1200 V. a.c, % /1000 meg.n. ; variable  Yraces af,, if., r.f. signals thru 90 ke./210 mc. 0/100% AM,
current 0/12 A, ; resistance :ti'reM°]°6'/z'5'2)9%v°":3:r Ief‘:’kc:gre any receiver, tests pick ups, 0/1000 ke. FM modulation. Less
0/2000 meg.nv. ; db.—10/+50. \eitorstiony uccuraFc,y of t3%. mikes, PA amplifiers. 20 ~v /200 than 1 microvolf to over 1 volt
The overwhelming.choice O,f ‘wise Measures  all condensers wifh. mc: Saves time in receivet: re- metered output. The outstanding
research and service technicians. 0/500 V. rated d.c. volts ap- pairs as does no other single signal generator buy.

Only $59.85 Net plied. Only $49.90 Net instrument  Only $39.90 Net Only $99.50 Net

e — —— o — —— — —-——1

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT
SEND FOR COMPLETE  CATALOG.

See these and Silver communication : cMﬁ &

transmitters, receivers, ‘'Micromatch”, i % [ W
Xtal-controlled VFO, pretuned freq. 5

multiplier at your jobber. l

EXECUTIVE OFFICES: (1240 MAIN ST., HARTFORD 3, CONN.
him =T i FACTORY OFEFICE: 1249 MAIN-ST., HARTFORD 3, CONN.

3

March, 19148
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CHASSIS - GOVT. SURPLUS - RECORDERS - INTERCOMS - CONDENSERS - TRANSFORMERS

CUSTOM INSTALLATIONS—Under

Factory sales plan, our radia engineers will build to

the ECA Direct-From-

FM-AM CHASSIS specifications or “’blueprint’ for approval, units to fit any *ECA—AM CHASSIS
: binet design. i i r-
Standard broadcast and new FM .‘u nol d‘2$l9n 'See :hu%us EOR Rt f.‘" ECgecner Ideal for “remote” areas. Standard
Band. Has 10 tubes plus rectifier, Tifzker "“'P interest in parts and equipment, hame broadcast band, Push pull audio — 3
automatic volume control and input radios, chossis, recordings. - watts undistorted output, variable
one control, Phono input. Uses

for phonograph. 10” Alnico V speaker,

built-in antenna for AM and folded dipole for FM reception.
AC. Size: 133" x 9” x 8%".

@8 00000000000000000000000000000000006060060000060000°

WIRE RECORDER
Combinotion Wire Recorder and Record Player

Records up to one hour. Impress:on can be erased and wire
reused. Plays 10” and 12” records with featherweight pickup.
Easily wired to amplifier on
radio. Operates on 110-120
AC only. Chassis complete as
shown.

Stock #1005 $475°

Complete recorder with am-
plifier. Speaker microphone
mounted in portable carrying
case,

Stock #1006 s‘ 0950

2/25L6 1/6SL7G 1/68F7 1/6SA7 2/2526 Inverse feedback’
and automatic volume control. AC-DC. Size: 11” x 514" x 5%2"".
Complete with 7 tubes and 10 inch
speaker, loop antenns.

INTERCOM SYSTEM

2-way system, master & sub in beautiful black plastic with 50
feet of cable. Has 4 PM speaker and 3 tube amplifier. Operates
on 105 to 125 volts —

AC-DC. Easy to install
and economic to operate!

ATTENTION: AIRLINES AND PLANE MANUFACTURERS, HAMS

AN/APN-T  ALTIMETER

Effective up to 4000 ft. 27 volta D.C. Compact self contained
dynamotor includes external radio sltitude indicator and altitude
limit switch. 2 antennae all plugs and co-axial connections. Fre-
quency 420 MC easily coaverted to ham communications use.

BRAND NEW, COMPLETE, EXPORT PACKED
Single Price, 3430 « Lots of 6, Each, 2930
Gov't cost over $700, =

tive contact slide-switches; tests 1002 Pyro
EVERY tube element. 110 volt AC. %ggg %a:
i a

16%” x 147,
stock 21003 $29.50 | 2008 Bat

Same as counter model but, enclosed in sturdy case with

2009 G.E. upright .5 mfd-600 vol
2010 Bathtub .01 mfd.-600 volts.

POR]’ABLE DA(O TUBE TESTER 2011 Bathtub 1. mfd.-400 volts. .

PAPER TUBULAR

! y T— 'S . A
oL CONDENSERS 15" HIGH-FIDELITY DYNAMIC SPEAKER
Tests performance, leakage and sghorts Stoek Price Lots " TE D q .
D aian rvelcselibvl’l?gy e it e OIL FILLED Each 10 {o:?;ci ‘Z.""‘;Ed”’x%g: “}:‘;,‘.105,3,%,;,‘;
1 B - N 8 desire eal for both indoor
chart. Simple, fast operation with posi 999 Aerovof (g.SEP{d 7500 volts.:.:§ .98 '75 P oul;.door o 150508

ohm field, 16 ohm volce
coll. Regular $40.00 1ist. s‘ 8.95
Stock F1021

DC TO AC CONVERTERS

Operate your AC Recelver,

durable black leatherette covering. 12%” x 2000 .1-200 volts .05 Record Player, Combination,
1237, stock 221004 $32.50 | 2001 j01-200 volts “05 etc.. from DC line. Output—
2002 ,02-200 velts ... .04 110 Volts, 60 cycle, single
2003 .001-600 volts .05 ph,,e xnm‘,;,;us \anDg
E t 2 Aop. Made
DRY ELECTROLYTIC TUBULAR b &
} y Electric Specialty.
DYNAMOTOR 2004 4 MPA.~150 VOIS vvuernrrnes .. $.20 .i6 Includes buili-in
ter. New; indi-
For Transmitters or Publle MICA CONDENSER viduslly crated.
Address Outfits; Mobile 2005 .03-2000 VOItS .....eoevueranns $.30 .25 Limited quantity.
or Yacht Installations. Out-
put—500 Volts at 200 MA Price, each,
Continuous or 400 MA Inter- $29.95
mittent. Input— 12 or 24 b Stock 2£1000

Volts DC. Made by the
Rauland Corp., Type DM-

SLEX OUTPUT TRANSFORMERS

40AX. Prite, ss 2015 Universal, will match any single or push-pull tubes.
e - 2013 Single T000-0000 om0 4. ohms vis. e $:53
to¢l g ohm ohms v.e.......... X 5 =
ock 2 2014-Single 50L6 output to 3.2 ohm ¥.c... ... .0sns b [QUL U@ ColoL el
by De Jur Amsco. Price,
each,
5 DYNAMIC SPEAKER $1.95
57 Dynamic Speaker—450 ohm field coil—out- § . % .00.
put transformer for .50L6............... $1.49 !"" S D s or 3-03 Stock #2012
Stock 21020 Attentlon: Monufacturers ond declers, contoct us for quontity ock 3

roquiromenh in the electronic fisld.

[TZT Electronic Corporation of America

-y V-ryg-/ 353 WEST 48th STRE

ET » NEW YORK 19, N. Y.
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Obmite maintains what is believed to be the largest, most
complete stock of wire-wound rheostats and resistors, rotary
tap switches, and chokes in the world. Available in great
variety —actually in 1859 types, sizes and values.
Rheostats—Stocked in 25, 50, 100, 150, 300, and 500-watt
sizes, each carried in at least 22 different resistance values—

from 0.5 ohms to as high as 10,000 obms.

Resistors—Among the stock vitreous-enameled, wire-wound,
fixed resistors are 5, 10, 20, 25, 50, 100, 160, and 200-watt

@ 2 ﬁT E RHEOSTATS  RESISTORS

TAP SWITCHES « CHOKES

sizes. Also “DIVIDOHM” adjustable resistors rated at 10,
25, 50, 75, 100, 160, and 200 watts. Both types of resisters
are available in at least 24 and up to 47 resistance values
from 1 ohm to 250,000 ohms. Also “LITTLE DEVIL” in-
sulated composition resistors in all RMA values,

For experimental work or small production runs, you can
get reasonable quantities of these units from Obmite distrib-
utors in your eity. Quantities not available locally can be
shipped promptly from our Jarge factory stock.

OHMITE MANUFACTURING COMPANY
ﬁ885 Flournoy Sf., Chlcogo 44 Iil.

Write for
Stock Catalog

OHMIT

RHEOSTATS ¢ RESISTORS
TAP SWITCHES

Geciiitogo Zgat (Forsoe
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FOR FASTER SOLDERING
2 NEW WELLER
SOLDERING GUNS

with

gt

FLEXITIP--loop tip eosy |
to form

\

| LONGER REACH-Gets

through wiring

] the work

5 SECOND HEATING—I

Soves time and power

i
DUAL HEAT--35% reserve
heat for chassis soldering |

S107 Single heat
D207 Disal heat

100 watts
110 volts
60 cydes

The new Weller Soldering Guns with
Solderlite plus the fast 5 second heating
help make service work more profitable
for radio, television and appliance serv-
ice men. electrical mcnntencmce men,
electric motor rewinding and repair
shops automotive electrical service.

A useful and time-saving tool for labora-
tory workers, experimenters, hobbyists,
telephone installation -and maintenance

MICHAEL SCOTT, formerly vice-presi-
dent and general manager of Radio
Wire Television,
Inc. of Boston,. has
been named sales
manager of commu-
nications equip-
ment division of the
Hallicrafters Co. of
Chicago.

Mr. Scott, who has
been associated
with the radio industry since 1926,
served as officer in charge of the elec-
tronics division of the Navy disposal
administration during the war. As
president of the Yankee Chapter of the
National Electronic Distributors As-
sociation (NEDA) he has been active
in merchandising circles in New Eng-
land.

He joined Radio Wire Television,
Ine. in 1934 and served as New Eng-
land chief of the WPA’s radio-radar
division.

* * *

ROBERT M. KARET has announced the

formation of R. M. Karet Associates,
Inc., a firm of man-
ufacturers’ repre-
sentatives with of-
fices at 510 North
Dearborn Street in
Chicago.

Mr. Karet was
formerly sales man-
ager of the Thor-
darson - Meissner-
Radiart Division of Maguire Indus-
tries and prior to that was, for many
years, sales manager of the jobber

division of the Utah Products Com-
pany.

John S. Margolin, formerly with
Stromberg-Carlson, is vice-president
of the new organization.

The company has been appointed to

represent Pilot Radio Corporation in
the states of Michigan, Indiana, Illi-
nois, Missouri, Iowa, Wisconsin, Min-
nesota, North and South Dakota,
Nebraska, and Kansas. The company
is maintaining resident sales offices in
St. Louis and Minneapolis in addition
to the main office in Chicago.
CARL A. STONE, veteran manufactur-
ers’ representative, has been named
president of the Los Angeles chapter
of the Representative of Radio Parts
Manufacturers, Inc. for the coming
year.

Serving with Mr. Stone are Gerald
B. Miller who was named vice-presi-
dent, and M. D. Faly who was re-
elected to the post of secretary-treas-
urer. Mr. Stone and Mr. Miller suc-
ceed Dave Marshank and George Tivy,
respectively. .

OHMEGA LABORATORIES, INC. is the
name of a new .corporation recently
formed to specialize in research, de-
sign, and development of all types of
electronic and associated equipment.

E. E. Crump, formerly of Bell Tele-
phone Laboratories, is the president of
the new company, while L. L. Libby,
who was formerly associated with
Federal Telecommunications Labora-
tories, is the chief engineer.

The new corporation is an out-

FRANK E. BUTLER, well-known inventor, educator,
and author, passed away recently in his home in Toledo,
Ohio. One of RADIO NEWS’ best-liked authors, Mr.
Butler. was born in Monroeville, Ohio, only a few miles
from the birthplace of Thomas A. Edison. Like Edison
he started his career as a telegraph operator from the
same location and at the same age, 15 years. On June
10, 1904, he resigned as a train dispatcher for the New
York Central to become associated with Dr. Lee de For-
est and for many years acted as his chief assistant. Dur-
ing this time Mr. Butler was in charge of constructing
high-powered wireless stations at Pensacola; Key West;
Guantanamo, Cuba; Colon, Panama; and San Juan,
Puerto Rico. He then went to Manhattan Beach, Long
Island. where he erected a station and sent the first wire-

28

Jess méssages across the Atlantic. In the summer of 1906 when Dr.-de Forest left Amer-
ican Wireless Telegraph Co., Mr. Butler also left, and in a little laboratory in the Parker
Building, New York City, they worked together in developing the Audion tube. In 1908,
Mr. Butler organized The American Wireless Institute, the first school in the world to
teach wireless engineering. He designed numerous early radio circuits; and was sales
manager of several tube companies, among them Archatron, Volutron, Arcturus, and
Ken-Rad. At the time of his death, he was writing for several technical publications and
was the author of books dealing with the progress of wireless, radio, and electronics.
His latest and most important book, which was nearing completion, is an autobiography
relating hitherto unknown facts about the birth of radio.

. men. S107 100 watts single heat, D207
100/135 watts dual heat.

See your radio parts
write for bulletin direct.

WELLER

MANUFACTURING CO.
810 Packer St., Easton, Pa.

distributor or
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General Electric Company, Electronics Depart-

ment, Electronics Park, Syracuse, New York.

GENERAL @) ELECTRIC

Marech, 1948 " 29
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®) mas THE VALUES!

SHS SUPPUES “APPARATUS"

Hﬂ\ﬂ Hectronit |

HERE ARE A FEW TYPICAL OF WHAT IS TO BE
FOUND IN THE BIG NEW B-A CATALOG #481

116 BIG PAGES PACKED WITH THE LATEST DEVELOPMENTS IN
RADIO AND ELECTRONICS, Sets, Supplies and Apparatus " .

For Trade—Industry—Communications—Public Uhllty——Expenmental
and Hobby Applications.

A Bargain Section Packed With OUTSTANDING VALUES in desirable
WAR Surolus and other SPECIAL VALUES. .

Write For Your Copy of Catalog #481 If You Did Not Receive lt.

”RADIO CLOCK”

Radio, Clock and Musical

Alorm—all in one, beau-

tiful lustre Jewell Catalin

Cabinet.  Clock can be

P regulated to turn Radio on

or off at the desired time

. to wake you . . ., to

remember a favorite pro-

gram . . . to get the news

or morket reports . . . to

take the cake out of the

oven . . . etc. Radio is a

Superhet, 4 tube plus rectifier. AC operated.
Easy vision slide-rule dial. High ratio Vernier tuning.
AVC new Alnico No. 5 dynamic speaker, built in
antenna. Well known quality make. List Price $39.95.

No. 36A67, Mahogany $29.95

No, 36A68, Ivory
CHOICE EACH

1

““WIRELESS F.M. TUNER
F.M. an Any Radio. NO
WIRING Needed. Simply Plug
in and Play. 5 tube Super-
het circuit AC-DC operation,
utitizes 3 lron core I.F.’s and fi
a new balanced F.M. Detector [j
Circuit. Capable of picking
up F.M. stations in most
localities without installation
of antenna, ond converts these signals so rhor any
radio  will reproduce F.M. without any wiring to
radio. In beautiful hond-rubbed Walnut cabinet

11 x 6 x 74" 27.85

:o. ggﬁsg, ﬁomplete Each
o. 70, As above without cabi
for installation in consoles, etc. $23'95
BIG YALUE—AC-DC Superhel‘
Graceful design, depend-
able performance anywhere,
An outstanding value!
Proven Superhet circuit, 5
dependoble tubes  (includ-
ing rectifier). Full size 5"
Alnico ’V'" PM speaker for
wonderful tone, Airplone
dial. Modern Plostic cab-
inet lvory finish size 1033

51
ao/ZBIAZZ-?, SPECIAL EACH..._._. . . $ 15‘94

MASTER-REMOTE INTER-COMS
Push button selection for 1 to 5 remate stations
from this cuality built 4 tube, Z watt Master stotion.
Several remotes con be ’ poged at one time. Remote
stotions ‘can originate call to Master. Very simple to
install with any 3 conductor cable. Sturdy, good
looking wood cabinets, wolnut funlshed Master
12 x 74 x 614", Rémote 614 x i
Na, 32A234X, Master Station and
One Remote—ONLY.
No. 32A235X, Additional
Remote Stations—ONLY. ...
No. 2A113, 3 Conductor
Coble—lOO Faat

THE “DOUBLE TWENTY"
FLUORESCENT UNIT

@ Plugs in Any Outlet kzgm

® Hangs in Any Position @
@ Underwriter’s Approved (T———_ 5

Improved heavy steel, high reflection baked white
enamel inside, gray oumde Hangs anywhere, with
wire or chain, in a "jiffy.” With 6 foot attached
cord ready rq plug in any outlet. Ideal for your

hobby nook, repair shop, store, etc. Shipped com-
plere w:th two 20 watt lamps. Size 25V x9V4x534",

o, S0ac $8.285% $7.73

3 WAY “PERSONAL” AC.- DC. and
BATTERY OPERATED PORTABLE

Superhet circuit, 4 tubes plus
Selenium rectifier. 5 Alnico
PM speaker. lron core |.F
Safety switch for operation
from 710 volt AC or
electric current or from self
contained batteries (1 746
“A" and 1-467 ”B”) avaii-

able anywhere. Beautiful

dual colored Polystyrene

Shatter-proof molded cabinet' with plastic easy grip
handle. Large slide rule dial. Vernier Hi-ratio tun-
ing. Small: only -4 wide, 83" long, 7¥4’’ high.
§ Weight only 5'/4 Ibs. with bcttenes A "Honey’’ for
in the home or ““on the go.’

No. 36A66

Less Batteries, ONLY

Set of batteries (1-746 ond 1-467)

““TAKE-ME-ALONG" Battery
Radio—OPERATES ANYWHERE

Four Tube Superhet, PM Dy-
nomic speaker, AVC, Iron
y core high gain IF. Easy vision
M dial. Built in anfenna. Low
4] battery draip with 2 flash-
=7%2] light cells and 467°'B” avail-
able anywhere. Sturdy cab-
inet, two tone leatherette
covered, size 8Vax514L",
Wt. 434 Ibs. complete.

$16.62

No. 36A52
tess Botteries, ONLY ...
SET OF BATTERIES

Spec. Each
”2 DOOR CHIMES"

1 tome for front and 1 for

rear door. Operates from

either 8 dry cells or with

transformer on AC. Same

as electric door bell

Streamlined design  with

Chrome Louvre and trim

strips over baked white

enamel finish, size 634x414

x2V5", Easy ‘to instali

No. 33A201, Net Each

Tronsformers for bells or chimes, reduces 110 v,olts
AC to 10 volts. $‘| 50
No. 20A7), Net Each.......... ... .

“FLASH 75 SOLDERING IRON
ER
3 |||
<= ==y
3/61p 5/ T1P PENCILTIP CRAFISHAN TIP
OPERATES DIRECTLY FROM
110 Volts A.C, or D.C.
Quick heating. Has a natural gun grip

with a cool protected plastic handle.
Light weight, handy to use. Comes with

Four tips as illustrated.
$3.28

No. 16A503, Complete with
tips, Net Each

KRAEUTER “K“ PLIER SET
Drop forged from a good o=
grade of steel. Semi-polished
heads. Blued steel handles.
1. 5" Diagonals
2. 6” Tapered jaws with
cuﬂer and slender nose.
3. 61" Electricians type,
sturdy tap joint, milled
jaws, hardened and tem-
pered cutters,

No. 16A533
For All THREE, ONLY ... ...

Order direct from this ad. Our Terms: Cash
With Order or C.0.D. with 20% deposit
please. Radio Sets Shipped Via. Express Only.
WRITE FOR YOUR COPY OF CATALOG No.
481 IF YOU DID NOT RECEIVE IT.

o BURST. EIIV APPLEBFE

1012 ‘McGEE,

KANSAS ary. 6, MO
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growth of Kay Eleciric Company of
Pine Brook, New Jersey, makers of
the ‘“Mega-Sweep” sweeping oscillator
and the “Mega Match.” Kay Eleciric
Company will relinquish all its special
development work to the Ohmega Lab-
oratories and concentrate of manufac-
turing of instruments for electronic
measurements. The Ohmega Lab-
oratories, Inc. will also be located at
Pine Brook, New Jersey.
* * *

V. M. GRAHAM, director of technical
relations for Sylvania Electric Prod-
ucts Inc. of Flush-
ing, New York, has
been elected chair-
man of the Joint
Electron Tube En-
gineering Council
which is sponsored
by the Radio Manu-
facturers Associa-
tion and the Na-
tional Electrical Manufacturing As-
sociation. The Council was estab-
lished in 1944 to standardize data and
engineering practice for electron
tubes.

The Council includes two directors,
one from RMA and the other from
NEMA, and six members represent-
ing tube manufacturers. JETEC was
organized largely through the efforts
of Dr. W. R. G. Baker of General
Electric; A. C. Streamer of Westing-
house Electric; and O. W. Pike of
General Electric, the retiring chair-
man. The Council operates through
several line committees concerned
with various classes of electron tubes
commonly used in radio and industrial
electronic applications.

Mr. Graham has been active in the
Engineering Department of the RMA
and has served as an associate di-
rector of that department for twelve
years. He is a Fellow and Director
of the TRE and has been chairman
of the IRE-RMA Rochester Fall Meet-
ing Committee since 1929.

* * *

ROBERT A. ELLIOT, supervisor of ex-
port sales of broadcast audio equip-
ment for the RCA
International Divi-
sion, has been
named manager of
broadcast audio
sales for the com-
pany’s domestic di-
vision.

In his new posi-
tion, Mr. Elliot
will direct national sales of RCA’s
complete line of broadcast audio
equipment.

Mr. Elliot joined the International
Division of Radio Corporation of
America in 1945 and acquired exten-
sive sales engineering experience in-
stalling broadcast equipment in many
parts of the world. During the war
he was in charge of studio engineering
for the Radio Section of the Office of
War Information.

He joined the National Broadcast-
ing Company in 1933 and after five

(Continued on page 116)

RADIO NEWS
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Are the ew SPRAGUE TM’s

?

you be the judge—TRY THEM IN YOUR TOUGHEST i0BS

We think the new Sprague type TM
molded paper tubular capacitors are so far
ahead of any other capacitors that there
just isn’t any comparison.

Quite naturally, we should! Not only do
we make them . .. we know how they are
made and why they are berter.

But don’t take our word for it. If you
haven’t already seen and used these new
units, by all means get at least a few today.
Try them in your toughest jobs—auto
radios that get hot and are subjected to
severe mechanical shocks. Use them in

portable sets and in some of those small
ac-dc radios that operate at temperatures
at which you normally fry eggs. Give them
the kind of jobs to do that are tough on
paper tubulars. Then check for per-
formance and long life.

All we ask is that you #ry them. If you
don’t decide the new Sprague Molded
TM’s are better than any other paper
tubular capacitor you have ever used, we
don’t want to try to convince you! We
feel confident of the result because we
know that your reputation and your cus-
tomers deserve the best!

“PROOCFE POSITIVE!” by Prof. Squeegee

—\,
%

) &
VSV

Professor Oswald Z. Squeegee, the man who first successfully smashed
the Atom in Sprague advertising back in 1938, took time out from his
secret studies to wire:

HAVE JUST COMPLETED SEVERE LABORATORY TEST OF NEW SPRAGUE TM.
SOAKED IT ONE WEEK IN SALINE SOLUTION (FISH BOWL, TO BE SPECIFIC).
MIXED CONTENTS INCLUDING FISH AND SPRAGUE TM WITH ONE CAN DOG
FOOD. HEATED TO 85° C. FOR THREE HOURS. DOGS ATE EVERYTHING BUT

MOLDED CAPACITOR, WHICH WAS TOO HARD FOR CANINE TEETH. HATS OFF TO SPRAGUE! MUST

HURRY BACK TO HISTORY-SHAKING EXPERIMENTS.
PROF,

CAPACITORS

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO.

SQUEEGEE
*KOOLOHM

¢ T.M. Reg.
U.S. Pat. Off,

WWW americanradiohistorv-com
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Use Cire Training and Coaching Service—and Get Your "Ticket" in a Few Short Weeks!

Thousands of new jobs are opening up—FM, Television, Get your license without delay. Let Cleveland Institute
Mobile Communication Systems. These are only a few of prepare you to pass FCC license examinations, and hold
the radio fields which require licensed radio technicians and the jobs which a license entitles you to, with CIRE stream-
operators. lined, post-war methods of coaching and training.

Your FCC Ticket Is Recognized in All Radio Fields as Proof of Your Technical Ability
More than ever before an FCC Commercial Operator License Employers frequently give preference to the license holder,
is a sure passport to many of the better paying jobs in this even though a license 1s not required for the job. Hold an
New World of Electronics. FCC “ticket” and the job is yours!

Hundreds of Satisfied, Successful Students
““I have taken the first class phone license ex- ““I passed the FCC examination in ra- “I have had my 1st class radio- “After sending in Lesson E-9

amination and received my first class ticket diotelephone 2nd class, at Detroit on telephone license since March of 1 took the commercial oper-
last Saturday, May 31. In closing I must say June 3rd, and I want to thank you for this year, and plan to continue ator’s license examination for

yours is an excellent radio course, and I really your ready assistance . as my in- with your course since I find it a 2nd class radiotelephone, and
appreciate your help and the fine service you structor on Section I of Nilson’s Mas- great help in studying transmit- passed O.K. I received the
have rendered me.’’ ter Course.”’ ters.”’ license last week.’’

Student #2876N12 Student #2799N12 Student #Z2779N12 Student #2772N1

FREE BOOKLET_Te"s you the Government requirements for all classes of FCC commercial licenses.

(Does not cover Amateur License examinations.)] Use coupon below for Booklet B.

Cleveland Institute Home Sfudr Courses Offer Complete Technical Radio
OT H E Training from Low-Level to College-Level, for the Radioman with Practical

Experience!
COURSE A—Master Course in Radio Communication =
A complete course covering the technical fundamentals of ra- COURSE C—Specialized Television Engineering
dio-electronics, for the radioman who wants a general review,
Includes preparation for Broadcast station employment. An advanced college-level course for the radioman who has
z 5 . . X had formal training equivalent to A and B.
COURSE B—Advanced Course in Radio Communication ;
Enaineean These three courses in radio-electronics offer a complete,
: N g ¥ g . thorough technical training for radioman who wants to cover
A genuine college-level radio engineering course, compiletely K ks .
mathematical in treatment. For the advanced radioman with the field. Available separately or combined.

considerable practical experience and training.

FREE CATALOG Describes all’ Cleveland Institute home study courses—tells of CIRE
" unique, post-war methods of training. Use coupon below for Catalog A.

HOWTO 'AS'SCommer-cial FCC LICENSE

Radio Opf‘rat—ors’ Ex AMIN A'"ONS 5

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
- Contractors to the Canadian Broadcasting Corporation
RN-3 TERMINAL TOWER -

CLEVELAND 13, OHIO

.

‘—cleveland institute of Radio Electronics Veterans check for enrollment information under G-I Bill. NO 0
I RN-3 Terminal Tower, -Cleveland 13, Ohio OBLIGATION—NO SALESMEN. I
| Gentlemen: Please send me your Booklet B, “HOW TO PASS THE FCC COMMERCIAL LICENSE EXAMINA- '
I TIONS,” and information about your home study course for preparation for FCC License Examina-
tions. (Does not cover Amateur License Examinations.) - I
I Please send me your Catalog A, describing all of your home study radio-electronics courses. '
Approved for | I desire training in course (J A OB ac. I
Training | ] {
Under “G-l | NAME I
Bill of Rights” | i
ADDRESS
| ciry ZONE._ STATE__ [
32 RADIO NEWS
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DUMONT IMPUTUNER

The Dumont Imputuner tunes continuously from 44 to 216 megacycles
without a break, covers all 13 channels as well as FM, amateur, and
aviation channels. For ease and convenience of operation no band
L [ switching of any kind is required when tuning from channel to chan-
~ ] nel with the imputuner system. Just one simple operation to reach
any desired station,

Assemble the Champion model of your choice,
10" flat surface screen picture, 51 sq. in. pic-
ture, 12" screen picture with 75 sq. in. picture
or the 15" screen picture with 120 sq. in. pic-
ture.

All Champion Models are complete with all
tubes and components including the CR:Tube.

10" FLAT SURFACE 12" SCREEN PICTURE 18" SCREEN PICTURE

$27310 $30310 539310
‘ DEALERS - NET EALERS NET DEALERS NET

All Television Assemblies are complete and in-
clude: 29 RCA Tubes-l CR Tube-Heavy Duty
RCA 6.8 oz. slug 12" PM Speaker-Specially de-
signed dipole antenna with 60 ft. lead in.

Superior performance is obtained with a new IF Video & Sound IF Strip
(Pat. Pend.) aligned, wired, pretuned, tubed and tested. All circuits are
contained on one chassis ready to use with the front end unit supplied. j
L 4 This front end will handle 13 channels and is aligned and tested, mounted
4 & on a separate chassis. Merely connect B plus filament and output IF leads
to the television chassis. It is not necessary to make any RF alignments.
These units utilize a clipper circuit which filters out ignition noises.

f\

10" FLAT SURFACE 12" SCREEN PICTURE 15" SCREEN PICTURE

$22950 $25950 349,50

DEALERS NET DEALERS NET - DEALERS NET

TERMS: 10%
DEPOSIT WITH
(ﬁuarant h All Television Assemblies are guaranteed to operate

P? to your satisfaction when simple directions are fol- ORDER. BALANCE
o EXPRESS COLLECT.

540 BUSHWICK AVE. .

BROOKLYN 6, N. v/~

March, 1948 33
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Thousands of Servicemen asked us;

 Placement Guide?”

' “Why Don’t You Publish a Tube

- IR

ID!

AND HERE It |5,
THE MEW PRACT, ICAL HOWARD W SAMS

"RADIO RE
CEIVER
TUBE PLACEMENT GUIDE”

t's the book yoy

NOTHING LIKE IT! ) .

Practical—like all SAMS Manuals! Complete— more profitably, Completely ing vessing—heips yoy work fas

the only single source for tube placement data Handy on service call Y indexed for quick, accurat b
on almost 4500 models. Accurate—correct infor- the shop. Yo ¥ alls—a big help on eyer ate reference.
mation on every model. You get 192 pages of Ul want severq) ¢q Y job—outside o

invaluable data in a handy, sturdily-bound ) They'n Pay for themselves ove Pies for bench and outside cqll.

pocket-size book. Say goodby to tube placement -t i
identification problems — save time — get more
work done faster! Now at your local job- $]25

ber for ONLY ..o

The World’s Most Practical Radio Service Manuals!

PHOTOFACT Volume 3 is ready for you  Howard W. Sams’ 1947 Automatic Record
~—brings your post-war service data right  Changer Manual. Only book of its
up to January, 1948 ! Companion t0  kind—complete service data on all
oS o o Tete Radve, T ve;  current Changers and Recorders.

400 pages. ONLY......... $495

compiled. Here is everything you need for
fast, efficient, profitable servicing of all
post-war models — bound- in easy-to-use
volumes. Order your PHOTOFACT Voi-
umes now — the Radio Service Data with
the exclusive features that meets all your
actual needs!’

Howard W. Sams’ Dial Cord Stringing Guide.
No other manual like it — shows the
right way to string the dial cords of
models produced from 1938 through
1946. It's a ‘‘must’’ for Servicemea.

Volume 1. All post-war models up to Jan-
ONIY ey e O P T 75¢

uary 1, 1947.

Volume 2. Models from January 1, 1947,

s 2. o e BOOST YOUR EARNING POWER!

Vol . Models f ly 1, 1947, i .
j:n‘:;::ysl 1\1;4;‘5 rom July 1, 19 ' | Mail This Order Form :
o R ] to HOWARD W. SAMS & CO., INC.
Your Price, Each Volume, in $]839 2924 E. Washington St., Indianapolis 6, Indiana. l
Easy-to-Use Deluxe Binder..... l l
l My (check) (money order) for $........ enclosed.

| D SAMS’ TUBE PLACEMENT |

SPECIAL OFFER:1f you haven't a complete file of all PHOTOFACT Folders to date, : GUIDE(S) at $1.25 per copy. o
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money will be returned with-
out question!

contented customers every day. We mean
thank-you letters on the quality, quick service,

EXPLAINS § M ! (/)o/w pr'/;'e; w;l fn/’end/y ;nrer;r they get from
s0n Radio Warehouse lnc. We modestly syg-
Helps you do a better |
est you'll like to do b
FM sérvicing job i,y ,,i/ e ustness mr/; Ofson, too,
in less time! e —
Shows the latest circuits .
and methods of alignment. I E
Details on the oscilloscope | S[A’[//c/ W : l
and sweep frequency ﬂgﬂﬂl\ 5 I 73 E. MILL ST., DEPT. na, AKRON, OHIO
generator, and how to use
Mem, A /g/o/g mine of, ONLY I I:] Send me the new FM SERVICING BOOK. | enclose 25c. l
ractical Information!
4 ' Shatle ™ - ¢ I D Send me the Olson Bargain Bulletin FREE. I
F‘ R £ E : gy 4 I []1 am a Repair Man. [ ]l am an Amateur or Experimenter. l
with every ' 3 NAME
FM BOOK POSTPAID : I
ADDRESS i
0[.5'0” 'S MONTHLY BARGAIN 80[[67”{ _ ary STATE -}
March, 1948 ] _——__——__——'—_—35

WWW-americanradiohistorv-com


www.americanradiohistory.com

Rl

i §>

o =

¥ CommunicaﬁonsDivision
68 YEARS OGF DEPENDABLE SERVICE

NATIONAL NC-183

National’s most recent development. 16
tubes including voltage regulator and rec-
tifier. Big, husky brother of the NC-173,
the NC-183 has two stages

of RF, push-pull audio and

a ten inch speaker. This is 00
the job you have been wait- $ 55
ing for! ............ ..., c—J
SPEAKER (additional) ......... $14.00

NATIONAL NC-57

In the NC-57, National’s engineering skill
brings big receiver features and perform-
ance within reach of limited budgets. 540
ke. to 55 mc. in five bands. 1 RF, 2 IF,
Automatic Noise Limiter, An-

‘tenna Trimmer, Seif-contained

speaker and 115 V.A.C. power 50
supply. Matching S-meter $
available ....viuiieieeiann 0o -

Latest of the famous HRO series—way

| ahead of previous models. New voltage
regulated HF oscillator, new effective noise
limiter, new easy-to-read calibration charts,
modern appearance.. QRM? No DX? Poor
location? Let the HRO-7 show you what a
real receiver can do!

RECEIVER ........... wodooooy $279.00
SPEAKER ........coviivannnne $12.00
POWER SUPPLY ...
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4 This set has been sweeping the coun-
@g iry by storm since its reecent intro-
duction. Newest in radio technic and
exceptional in frequency scope, .54
to 31 MC and 48 to 56 MC. Band
switching, calibrated
bandspread, 1 RF, 2 50
IF, antenna trimmer, $ JY

effective noise limiter.
SPEAIKER (additional) ......... $10.00
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IMPROVEMENT. ...
P NI IN POWER SUPPLY
e ——— " FILTER CIRCUITS. ..

3 ¥

l D ¢|voLTASE

... employing two same type universal

L

chokes that provide more efficient filtering.

Here dgain, is another triumph in Thordarson engineering skill.

Thordarson engineers have developed a new universal type

choke in sizes to meet all power requirements! This achievement

offers the best possible filtering and regulation in a minimum size

Actual Laboratory Measurements Made With
The Conventional Type Filter Circuit A —
{Swinging and Smoothing System} — and
with the New Universal Choke Filter Circuit
B Show A Decrease In Ripple Throughout
The Useful Current Range of Power Supply

consistent with conservative design! One reactor may be used in

a single section filter with all the advantages of the radically

swinging typé. Two similar units may be employed in a two

section filter more satisfactorily than the obsolete “swinging and
For Matched Power )

Supplies, see Your |
New 400G X Catalog
Now Available.
Furnished Free Upon
Request.

smoothing” system, and deliver far better performance.

Let us know how we can put these new universal chokes
to work for you...Send us your requirements.

Export — Scheel International Inc.

4237-39 Lincoln Ave. Chicago 18, . Munvfacturing Quality Electrical Equipment Since 1895
! . Cable — (Harsch?q%l) o '
7 e S e

o 500 WEST HURON CHICAGO 10, ILLINOIS

: ? e A Division of Maguire Industries

Mareh, 1948
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As the sphinx and pyramid have withstood the ravages of time
over the centuries gaining their reputation for longevity, the
mighty Radiart VIBRATOR has proven itself to be long lasting even
beyond its normal expected effectiveness. This quality of long
life helps to make Radiart VIBRATORS outstanding and cuts to a

minimum expensive duplicate installation costs. This is one of the

factors that brings customers back to servicemen, satisfied and
asking for Radiart by name and number. Dealers everywhere
know when they sell Radiart, they sell quality. On this concept,

your success and ours is assured.

e Radiart Corp.

CLEVELAND 2, OHIO

RADIO NEWS

WWAW -amercanradiohictory com


www.americanradiohistory.com

g7
Principle of operation of modern
types of particle accelerators — £ ] o : :
the Betatron, Cyclotron, and the L38 -8 i B
i P g S
Van de Graaff Generator o d e
Sl
By JAMES J. TEEVAN Nt ; & i ;

PE@<HE smashing of an atom’s nu-

ﬁ cleus involves a physical break-

" ing apart or the creation of an
unbalanced condition. Projectiles, be
they protons, deuterons, alpha par-
ticles, positrons, or neutrons, are fired
at terrific speeds at a nucleus to bring
about such a condition. There is
needed, then, what might be termed
‘heavy artillery—accelerating devices
that will develop extremely high volt-
ages with a minimum of current.
Scientists have at their disposal today
three outstanding pieces of apparatus
for just this purpose, the Van de
Graaff Generator, the Cyclotron, and
the Betatron. The ultimate aim in
the use of each is the same, the fling-
ing of minute particles with ever in-
creasing energy and speed at the nu-
cleus of the atom. It is no easy mat-
ter to score a direct hit with these
pieces of artillery. Bear in mind that
the largest of the atoms is about
.00000001 of an inch in diameter and
that in one ounce of hydrogen there
are some 20,000,000,000,000,000,000,-
000,000 atoms. Fortunately a direct
hit is not necessary. A near miss will
induce within a nucleus electrical os-
cillations, oscillations that in most
cases will disrupt the force of attrac-
tion holding together the protons with-
in, a force billions of times more
powerful than the earth’s force of
gravitation.

One of the earliest pieces of artillery
developed for the creation of the high
" voltages necessary in the smashing
of atoms was the Van de Graaff Gen-
erator.

The Van de Graaff electronic gen-
erator uses the principle of static
electricity for the imparting of ex-
tremely high speeds to the particles
or projectiles used. In general terms,
the heart of the generator is com-
posed of two endless belts, the bot-
toms of which are sprayed with op-
posite charges, the one negative and
the other positive. Both belts reach
up into metal spheres upon which the
charges are deposited. When the ac-

March, 1948
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Fig. 1. The Mussuchusek(s Institute of Technology’s electrostatic generator.

cumulated charges on the spheres be-
come great enough, in some instances
as much as 5,000,000 volts, they are
applied to the firing of the atomic bul-
lets. What determines the maximum
voltage that may be deposited on the
spheres, which in the latest model at
the Massachusetts Institute of Tech-
nology are joined, is the breakdown
potential existing between the spheres
and the objects surrounding them at
ground potential.

Though comparatively simple in
construction and operation, the Van
de Graaff Generator is, to say the
least, rather imposing. (See Figs. 1
and 5.) The two large hollow columns
of the ten-million-volt generator at
MIT are twenty-five feet high and six
feet in diameter. The hollow polished
aluminum sphere that surrounds the
columns measures some fifteen feet
across the center. The aluminum
spheres, which act as reservoirs for
the charge, are forty-three feet above
the ground. Weighing a ton and a
half each, the spheres are polished
to a bright finish to eliminate projec-
tions that might cause sparking.

The wide, fast-moving belts within
the columns may be either of silk or
paper. Metal combs take the charges
off the belts and transfer them to the

wwWwW americanradiohistorvy com

outside surface of the spheres. As
more and more charge is sprayed on
the belts and carried up, the poten-
tial of the individual spheres naturally
increases. The potential having been
raised to the desired amount, the ions
produced at the positive sphere are
fed into a discharge tube. Low pres-
sure gas within the discharge tube
produces further ions and from there
they are shot into the accelerating
tube. On their way through the accel-
erating tube the ions are compelled to
move along lines of force created by
cylinders. Effective focusing action
narrows the beam of ions to a cross
section of no more than half an inch.

To all purposes, the accelerating
tube might be called the barrel of the
atomic. cannon under consideration.
The jonized bullets pick up speed as
they pass through it, traveling be-
tween 30,000,000 and 100,000,000 miles
an hour. "The structure of this tube
(Fig. 4) should prove of interest. It
is composed primarily of tubular
“doughnuts” connected to metallic cyl-
inders. A corona discharge is carried
from doughnut to doughnut creating
a uniform voltage gradient along the
length of the tube. This difference of
potential between the doughnuts is
usually several hundred  thousand
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PATH OF ELECTRONS
AFTER AUXILIARY COILS
ARE ACTUATED, CAUSING

ORBIT TO EXPAND

INJECTOR~TARGET

INJECTOR-TARGET
ENLARGED

EQUILIBRIUM ORBIT

7Ll TO VACUUM PUMI:D

Q
-

PATH OF ELECTRONS AS
THEY LEAVE THE INJECTOR
AND APPROACH THE
EQUILIBRIUM ORBIT

A TR VH AL ST RANARAANBAAANNN

Fig. 2. A cross-sectional view of the Betatron “doughnut.”

volts. The metallic cylinders act as
so many lenses for the purpose of fo-
cusing the ions into the narrow beam
already mentioned. As the ions move
down through the tube past the cylin-
ders.they gain in energy in an amount
that is proportional to the potential

difference existing between the cylin-

ders. As the ions gain in energy there
is a corresponding gain in velocity
(K.E. — 1/2 mwv?), the effect desired
for the smashing of the target placed
at the bottom of the tube . . . an
atomic nucleus. A magnet at the
lower end of the tube sorts the pro-
jectiles according to their velocities
and thus different beams of varying
energy content are made available.
Geiger counters and Wilson cloud
chambers are then used to determine
the results of these bombardments.
As the beam passes through the ac-
celerating tube it is composed of two
distinct types of missiles. The one is
composed of single particles and the
other of dumbbell-shaped double par-
ticles. It was mentioned above that a
gas is fed into the discharge tube un-
der a constant pressure. If this gas
were hydrogen, the single particles

40

would be protons while the dumbbell-
shaped double particles would be hy-
drogen ions. Both types would, of
course, be positive in nature and the
kinetic energy received by each in its
passage through the tube would be
of an equal amount.

The accelerating tube of the West-
inghouse generator has an outside
diameter of 17 inches and can be so
completely exhausted that it contains
only one seven-hundred-and-sixty mil-
lionths as many air molecules as in
the normal atmosphere. Fitted with
130 electrodes, it is completely sur-
rounded and sealed by 132 porcelain
disc insulators. To prevent the pre-
mature escape of the electrical charge
the tube is surrounded by a wall of
compressed air, held at a pressure of
85 pounds per square inch. The air
serves as an insulator and makes pos-
sible the 5,000,000 volt charges at-one
microampere of direct current.

The Betatron, developed by Donald
W. Kerst of the University of Illinois,
in some ways resembles a Cyclotron.
Designed to impart high speed to
electrons or Beta rays at compara-
tively low voltages, it is also known

wwWwW-americanradiohistorvy com

as an “Induction Electron Accelera-
tor.” In function very similar to an
ordinary transformer, it can impart
to an electron a speed associated with
a voltage of from twenty to one hun-
dred million volts. In place of a wire
secondary as in the transformer, the
Betatron has as its secondary an evac-
uated frictionless glass doughnut but
the principle is the same. (See Fig. 2.)
Surrounding the doughnut is a care-
fully designed magnetic field intended
as a focusing agent. Electrons, shot
into the glass doughnut by an electron
gun similar to those used in beam
power tubes, are acted upon by induc-
tion as current flows in the primary.
The electron gun is composed of a
spiral filament, a plate, and a double
plated grid. The grid concentrates the

“electrons in the desired definite beam.

As the a.c. cycle starts across the
primary, a brief pulse of electrons is
shot into the doughnut. In duration
this pulse lasts but a few millionths
of a second. As the a.c. builds up to
maximum the electrons in the glass
tube secondary are accelerated, spin-
ning around the tube several thou-
sand times. Moving in a circle of
space, the electrons are further acted
upon by the focusing magnetic field.
No matter how fast the electrons
move this force pérsists, providing
the electrons remain at the same ra-
dius from the cylinder. The force it-
self is dependent upon the magnitude
and rate of change of the magnetic
field immediately surrounding each
electron. When another pulse is sent
through auxiliary coils surrounding
the magnet the electrons leave their
circular orbit and spiral inward and
outward. Under this new influence
the electrons now crash against a tar-
get of tungsten within the doughnut.
Due to the tremendous energy with
which the electrons smash against the
tungsten x-rays are created. The
stream of penetrating x-rays passes
out of the tube and may be directed
at the heart of an atom.

During this process, the current in
the primary continues to flow, but it
is only the rise from zero to maximum
that is put to use. For the remaining
three-quarters of each cycle the power
is stored in a bank of condensers. A
generator is needed then only to make
up for the losses inasmuch as the pri-
mary coils are tuned to resonance
with the condenser bank.

Theoretically, if the electric field
strength exerted on an electron while
in the magnetic field of the Betatron
is one volt per centimeter, the elec-
tron will be accelerated to 103 cm. pey
second. In 1/1000 of a second then the
electron would be accelerated beyond
the velocity of light. This is impos-
sible as the effective mass of an elec-
tron approaches infinity as its velocity
approaches that of light. Thus, al-
though the electron’s velocity can
never equal that of light, it can still
acquire a tremendous amount of Kki-
netic energy.

As pointed out by James Stokley in
his booklet, “Atomic Artillery,” Dr.
W. F. Westendorp of the General
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Electric research laboratory has de-
vised a means of saving weight in the
construction of the Betatron. Dr.
Westendorp has devised a method of
d.c. bias. This consists in applying a
d.c. potential through special coils in
such a way that the zero voltage line
is, in effect, shifted downwards. Then,
instead of accelerating the electrons
only through a quarter of a cycle,
nearly a full half-cycle can be used.
It has been estimated that if the
100.000,000 electron-volt Betatron had
been constructed in this way, it would
give radiations up to 165,000,000 elec-
tron volts with no increase in size.
Biassing of this kind has been used
in the 50,000,000 volt Betatron in the
General Electric research laboratory.
Although this one has only half the
energy of the larger ones, it is only
about one tenth their physical size.
The Cyclotron (Fig. 3), invented by
Ernest O. Lawrence of the University
of California, is designed to apply a
moderate force to particles many
times. The fundamental theory in
back of the Cyclotron is: (1) that the
greater the velocity of the particles,
the greater the radius of their path
of motion, and (2) whether the parti-
cles are moving near the center or
the rim of a chamber they require the
same time to complete one revolution.
As to physical make-up, an electro-
magnet, with its pole pieces but a
few inches apart, constitutes the heart
of the Cyclotron. Between the pole
pieces of the electromagnet there is a
shallow cylindrical chamber contain-
ing two smaller semicircular cham-
bers. These semicircular segments are
known as “dees.” The edges of the
dees facing each other are open while

Fig. 4. A section of the 40 foot vacuum tube used in the West.
The o.d. of the tube is 17 inches.

inghouse atom-smasher.

Mareh,

1948

Fig. 3.

each is electrically insulated from the
other. A gas fed into the two semi-
circular chambers is ionized in the
inch and a half that separates the
dees. The type of gas used will, of
course, determine the nature of the

Jprojectiles. A high frequency oscilla-

tor is connected to the terminals of
the dees. Just what happens to the
particles of energy while in the Cyclo-
tron may be explained briefly as fol-
lows:

www americanradiohistorv com

The new 100 ton Cyclotron at Massachusetts Institute of Technology.

Like so many of the electronic de-
vices with which we are more famil-
iar, the operation of the Cyclotron
originates with a heated filament. The
electrons emitted hit the molecules of
gas in the evacuated chamber. The
positive electrified particles thus pro-
duced are then acted upon by the
dees. As the oscillations occur the
positive particles are first attracted
to the negatively charged dee. Since

(Continued on page 143)

Fig. 5. Inside the spherical terminals of the Van de Graaff
Generator installed at Massachusetts Institute of Technology.
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By RUFUS P. TURNER, WIAY

A novel deviece which has much of the usefulness of the
grid-dip meter, but uses no batleries or a.c. power sup-

plies.

In addition to its intended function as a line cou-

pled wavemeter 1948 siyle, it may be employed as a
monitor, field strength meter, radio receiver, and tuned
signal tracer having a 4-band range of 400 ke. to 30 me.

. THAT is the frequency of my
crystal oscillator? Is my

oo oscillator doubling instead of
operating straightthrough? Is my
doubler tripling? Is my tripler quad-
rupling? Is my tank tuned to the cor-
rect frequency of a 10- or 20-meter
crystal? Is my v.f. oscillator running
in the broadcast band instead of on
160 meters?

Each of these questions is typical
of the many which may be answered
quickly and simply by the time-hon-
ored absorption wavemeter. There is
no need to dwell here upon the widely-
known virtues of the wavemeter which
have “maintained the . importance of

42

this simple instrument over many
years of more accurate frequency
measurement.

Various operating disadvantages of
the wavemeter, however, are not so
well-known among experimenters and
radio operators, and usually become
apparent only when this instrument
is used regularly. Paramount among
these trying characteristics are the
following: (1) The entire instrument
must be poked into the transmitter or
other apparatus under test in order
to secure satisfactory coupling. This
often is inconvenient or even imprac-
tical; (2) the wavemeter coil being of
fixed size, it often is either too large

wwn- americanradiohistory-eom

Fig. 1. External view of the instrument show-
ing all controls and input terminals. The
loop pickup cable is shown plugged into the .
input connector (J.) labeled “Loop.” The
other connector, labeled “Probe” in lower
righthand corner of the front panel is J; in
Fig. 6. the input jack for the exploring probe.
The external meter-headphone terminals (],
and J+) are the two insulated phonetip jacks
seen directly below the meter. The fre-
quency range switch (lower center in
photo) is set to one of its “off” positions.

—

or too small for satisfactory coupling;
(3) separate plug-in coils or separate
wavemeters are necessary if a wide
frequency- range is to be covered; and
(4) the conventional wavemeter is
useless when measurements must be
made at uninterruptable circuit points
where no coil can be reached for in-
ductive coupling.

The frequency checker to be de-
seribed in this article, while being
based upon the wavemeter principle,
proposes to overcome these obstacles
by (1) providing for inductive coupling
a series of selectable pickup rings of
different diameters operated at the
end of a coaxial cable; and (2) pro-
viding a shielded and isolated probe
for picking up the unknown signal
from a circuit point at which a coil
cannot be reached conveniently for
inductive coupling. :

With- an instrument of this type,
the operator can attach to the end
of the “loop cable” whichever pickup
ring will give best coupling with a
coil under test or which will fit best
into the available space around the
coil. Since the pickup ring is attached
to the end of a cable of convenient
length, the instrument proper may be
left on the work table.

By means of the exploring probe,
the operator can couple the instru-
ment capacitively to any r.f. circuit
point where no coil can be found or
where the coil, when present, is con-
cealed by other components. Shield-
ing and a small coupling condenser
minimize body capacitance and instru-
ment capacitance effects when the
probe is used.

Features of the Instrument

From the forégoing description, it
is' seen that the frequency checker
essentially is a wavemeter which may
be coupled either capacitively or in-
ductively, through coaxial lines, to
test points.

In order to cover a wide frequency
range, bandswitching is employed.
The single tuning dial of the instru-
ment reads directly in megacycles.
Frequency range of the checker is
400 ke. to 30 megacycles in four bands:
400 ke. to 1200 ke., 1100 ke. to 3.2 me,
3.0 to 10 me., and 8 to 30 mec.

Resonance is indicated by a d.c. mi-
croammeter which is actuated by a
germanium crystal diode. - No bat-
teries or a.c. power supply therefore
are required. The instrument has
sufficient sensitivity to permit its use
as a tuned signal tracer for radio re-
ceiver channel checking (resonance
indications may be obtained even at
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the antenna and ground terminals of
the receiver), as a sensitive field
strength indicator, radiotelephone
monitor and carrier shift indicator,
and emergency modulated signal re-
ceiver.

The instrument may be calibrated
from any r.f. signal generator or serv-
iceman’s test oscillator. This is a
distinct advantage, since no elaborate
instruments not available to amateurs
and experimenters are required.

Operating Principle

Fig. 2A is a simplified circuit of the
frequency checker. The absorption
wavemeter circuit is composed of coil
L, and tuning condenser C, Across
this tuned circuit are connected the
crystal diode and d.c. microammeter
in series.

The small primary coil, L, with
its coaxial cable provides link coupling
between the pickup loop or ring and
the wavemeter coil, L. In use, a
pickup ring of appropriate diameter
is plugged into the end receptacle of
the loop cable, the ring is inductively
coupled to the proper coil in the trans-
mitter or oscillator under test, and
C; is tuned for maximum deflection of
the microammeter.

The shielded exploring probe is em-
ployed to capacitance couple the meas-
uring circuit (L.-C.) to a source of
unknown signal. In use, the prod tip
of the probe simply is touched to the
proper point in the circuit under test,
and C, is tuned for maximum deflec-
tion of the microammeter. When the
signal strength is high, as it almost
always is in transmitters, it is neces-
sary only to point the prod tip to the
circuit point in order to obtain ade-
quate signal pickup for full-scale de-
flection of the meter.

Coupling condenser C, inside the
probe handle serves also to minimize
the effects of body capacitance, cable
shunt capacitance, and instrument ca-
pacitance upon the device under test.
Similarly; the second coupling con-

|FREQUENCY

COIL RANGE

SPECIFICATIONS

A 400-1200 ke.

Primary (In): 15 t. #32 en. closewound on same form
as L and separated from grounded end of L; by 14".
(See Fig 8A).

Secondary (Li2}: 90 t. #32 en. on 114" diam. form,
closewound.

B 1100-3200 kc.

Primary (L) 2 t. #24 d.c.c. closewound over ground-
ed end of Ls. (See Fig. 8B).
Secondary (Lu): 56 t. #30 en.

on 54" diam. form,

closewound.
C '3-10 me. Primary (Lis): 2 t. #24 d.c.c. closewound over ground-
ed end of Lg. (See Fig. 8B).
Secondary (Le): 20 t. #30 en. on 54" diam. form,
spaced to winding length of 1%4".
D 8-30 mec. Primary (L7): 2 t. #24 d.c.c. closewound over ground-

ed end of Ls. (See Fig. 8B).
Secondary (Ls): 6 t. #24 en. on 54" diam. form, spaced
to winding length of 54".

Complete details on coil construction. Coil numbers correspond to those in Fig. 6.

denser, C. (Fig. 2A), serves also to
minimize the effect of the shunt cable
capacitance upon the calibration of
the tuned wavemeter circuit, L.-C.,.
By choosing both C, and C. very small,
very nearly all detrimental effects
due to operator, body, and instrument
capacitances are eliminated.

Fig. 2B shows the relationship of
the two coupling and isolating con-
densers and the shunt capacitance of
the coaxial cable. Note that C,, the
small condenser mounted inside the
probe handle, is in series with cable
capacitance, C.. The resulting capac-
itance looking in from the prod tip
therefore is very small when C, is
made small with respect to C.. Actu-
ally C. is about 40 gpfd. for a reason-
able length of cable, and C, is only a
few micromicrofarads. When C, is
4 ppfd., the capacitance looking into
the prod tip is only approximately
3.65 pufd. This total capacitance is
not large enough to upset most cir-
cuits to which the tip will be touched.

Similarly; at the other end of the
coaxial cable, the small condenser, C,,

KSMALL ISOLATING CONDENSER {1 TO 4upfd.) ——

W0 PROBE COAXIAL CABLE
= =0,
'i— —_

SHIELDED .
EXPLORING
PROBE

PLUG-IN PICKUP Lt
LOOP (RING) !

: LQOoP
COAXIAL e
CABLE

a)

~ Jfer .
0 prOBE 1\ "

TIP TO WAVEMETER
ISOLATING GAPAGITOR TERLEDD ELIRT
IN PROBE

CC SHUNT GAPAGITANGE
OF PROBE CABLE.

ISOLATING CAPAGITOR
IN INSTRUMENT

(8)

Fig. 2. (A) Basic instrument circuit. (B)
Relationship between coupling condensers
and capacitance of coaxial probe cable.

Fig. 3 (Left) Internal view of signal checker. Note that the crystal is hung directly between the tuning condenser and microammeter
by means of the former's own long pigtails. The 4 #ufd. ceramic coupling condenser is similarly hung between the probe input
coaxial jack and the tuning condenser stators.

Fig. 4. (Right) Coil switching turrets. Coils A to D appear from bottom to top.
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Fig. 5. Closeup of tuning dial. A stand-
ard 4 dial is used. Scales are hand-
drawn on white cardboard with India ink.

is in series with the cable shunt capac-
itance, C.. The capacitance introduced
across the tuned circuit, L.-C, by
connection of the probe and its cable
to the instrument, therefore is less
than the small capacitance of C. and
accordingly is not high enough to in-
terfere seriously with the calibration
of the L.-C. circuit.

Since C, and C. are in series, their
small total capacitance effectively iso-
lates the wavemeter circuit from the
circuit with which the probe makes
contact.

By employing coil switching, any
number of primary and secondary
coils may be connected successively
into the instrument circuit to cover
a desired frequency range. The dial
of the tuning condenser, C;, may be
graduated in megacycles to make the
instrument direct reading.

Complete Circuit and Aceessories

The complete circuit schematic of
the frequency checker is given in Fig.
6. The various sections are discussed
separately below.

Frequency Range Control. Switch
S:-8. (lower center in Fig. 1) is the
bandswitch or frequency range con-
trol. One pole (8:) switches the sec-
ondary coils L., Li, L; and Ls. The
other pole (8.) simultaneously
switches the corresponding primaries
L, L, L; and L.. By employing a
shorting-type switch, as shown in Fig.
6, all unused primaries and sec-
ondaries are automatically short-cir-
cuited and grounded, thereby prevent-
ing their interaction with the coil set
in use.

Coils and Coil Mounting. The coils
L, to Ls are wound in accordance with
specifications given in the .coil table.
They are wound on bakelite or poly-
styrene forms, as shown in Fig. 8§,
and are mounted around the selector

‘switch, S:-S., by soldering to the

switch. The top secondary coil lugs
are soldered directly to the switch
contact lugs of S:; the bottom sec-
ondary lugs are soldered to a ring of

Fig. 6. Complete circuit diagram of signal checker. Switches §; and S: are ganged
(note unused contacts). Jacks J; and ], enable use of the microammeter externally
when switch S5,-S. is set to one of the unused contact positions. Headphones
may also be connected to J: and J; for aural monitoring of modulated signals.

A 400 TO 1200 KC. 81100 TO 3200 KC.

C3TOIOMC.

D 8 TO 30MC.

J1 ° PROBE
INPUT_

A
I
-
z
w
3
1

", W

J2 LooP
INPUT

,

(B
\

-

C1—4 uufd. ceramic cond. (Centralab 931-Z or
equivalent)

Cs, Co—Dual 365 pufd. var. cond.

C.—.001 pfd. mica cond.

J1, J—Coax chassis connectors ( Amphenol
80-C

Js, Ji—Insulated phone tip jacks
Ly to Lq—See coil table

M—0-50 d.c. microammeter (Sce text regarding
use of larger meters)

1N 34—Crystal diode (Sylvania type IN34. Do
not use silicon crystals, such as the type
IN21, in this circuit)

S1, So——2-ganged sections of a 2-pole, 2-gang,
11-pos. shorting type rotary selector sw.,
ceramic insulation (Centralab 1412)

44

www americanradiohistory com

No. 14 tinned bus wire (See Fig. 4) to
connect them together for grounding.
Similarly, the top primary leads are
soldered directly to corresponding con-
tact lugs of 8.; the bottom primary
leads to a common lug to connect
them together.

The coils are mounted in this man-
ner to alternate switch contacts. This
is done in order to provide ample
space between coils and also to pro-
vide an “OFF” point (unused switch
contact) between each two settings
of the range switch, When S.-S. is
thrown to any one of these “OFF”
positions, the coils are disconnected
automatically from the crystal and
meter circuit, and the microammeter
then may be used externally by con-
necting leads to pin jacks J: and J..

Coupling Condensers. The coupling
and isolating condensers, such as C,,
are miniature, zero-temperature-coef-
ficient, insulated, ceramic units rated
at 4 pufd. each. C, is connected, by
means of its own pigtail leads, directly .
between the coaxial input jack, J,,
and the stator plates of tuning con-
denser C. as may be seen in Fig. 3.
The other coupling condenser is inside
the probe handle (See Fig. 7) and is
also rated at 4 uufd.

Tuning Condenser. The tuning con-
denser, C., C., is a dual 365-zufd. midg-
et broadcast unit. Its two sections
are connected in parallel by running
a jumper between the two stator-
section lugs. The trimmer condensers
built on the sides of the tuning con-
denser sections must be removed be-
fore C» C,, is mounted in the instru-
ment.

Indicating Meter. For best sensi-
tivity, a low-range d.c. microammeter
must be employed. A 0-50 d.c. micro-
ammeter is indicated in Fig. 6 and
is seen on the front panel in Fig. 1.
The author required a meter of this
sensitivity, since the instrument was
intended for use as a weak-signal
tracer and field strength meter, as
well as a. frequency checker. Full-
seale deflection of 50 microammeters
is obtained with .1 volt r.m.s. input at
jack J.. However, an individual build-
er, if he prefers, may use a larger
meter, such as a 0-500 d.c. microam-
meter or a 0-1 d.c. milliammeter, if
he will remember that a much
stronger signal will be required for
a respectable deflection, and also that
calibration will be somewhat more
difficult with these large meters be-
cause of the correspondingly slight
deflection obtained when a test oscil-
lator is used for calibration.

Crystal Diode. The crystal diode is
a 1N34 germanium unit. Silicon crys-
tals, such as the 1N21 series, are not
recommended for use in the signal
checker, because of their lower volt-
age handling ability.

Meter and Headphone Terminals.
Pin jacks J; and J, permit the micro-
ammeter to be used externally. In
this way, the relatively expensive
meter is not tied up completely in the
frequency checker. When the meter

(Continued on page 164)
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Bond Geddes report
on Radio Industry=

A A
Loy

T

\
)

r*‘if—-.— - EEEEER TR LR o

Presenting some of the most-ofiten
requested fligures concerning the radio

industry, its employment and its production.

¥ i "HE Radio Manufacturers Asso-

ciation, of which I am the Exec-

utive Vice-President and Gen-
eral Manager, comprises about 325 of
the principal, manufacturers of all
types of radio-electronic equipment,
including radio and television sets,
transmitters, tubes, parts, accessories,
and supplies. By volume the Asso-
ciation’s member-manufacturers rep-
resent about 90 per-cent of production,
although there are probably 1000 man-
ufacturing companies in whole or part
interested or allied with the industry.
Included in the industry are 193 re-
ceiving set manufacturers (as com-
pared with 57 before the war), and of
these about 157 set manufacturers are
in production to more or less degree,
and there are about 65 major set man-
ufacturers with all but one of these
in the RMA membership. There are
also thirty manufacturers of electric
phonograph equipment.

The radio industry has a factory
employment estimated at 300,000
workers. In addition there are about
1500 radio distributors and wholesal-
ers, and around 35,000 to 50,000 deal-
ers, comprising an estimated trade
employment of 125,000 employees.
Also there are 40,000 to 50,000 service-
men, making a total industry employ-
ment of roughly 500,000.

Factory employees in the industry
include thousands of skilled and high-
ly paid workers, largely organized in
unions. The average hourly wage of
member-manufacturers for October,
1947 was $1.19 per hour, and $47.98
weekly, the highest on record in the
industry. This compares with the
prewar hourly rate average of $.68 in

*The figures given in this article were ex-
cerpted from Mr. Geddes' Llestimony Lefore the
U. S. House of Represeniatives’ Commitlee on
Education and Labor investigating the AFM ban
on recordings.

March, 1918

1941.

These figures released by the
Labor Department include unskilled
as well as skilled factory labor, jan-

BOND GEDDES
Executive Vice-President &

General Manager, Radio Manufacturers Assn.

itors, laborers, plant guards, etc.
Although the aggregate
(Continued on page 168)

Table 1. Summary of industry statistics-covering 1940, 1941, 1942, 1946, and 1947.

Year
*

19462
19473

Total

Year

1940
1941
1942t
19462
19473

Total

Year

1940
1941
1942}
19462
19473

Total

Year

1940
1941
19421
19462
19473

Total

NOTES:

FM SET PRODUCTION (1946-1947)

Units Dollars Per-cent of Total Sets

(Retail) Units Dollars

181,485 61,704,900 1.4 7.06

1,150,000 311,000,000 6.4 24.46
1,331,485 372,704,900

TELEVISION SET PRODUCTION (1940-1947)

Units Dollars Per-cent of Total Sets

(Retail) Units Dollars

1,342 427,600 .01 12

389 152,800 .01 .03

953 176,400 .02 .86

5,367 2,050,200 .03 .23

175,000 102,000,000 .97 8.00
183,051 104,807,000

RADIO SETS WITH PHONOGRAPHS
(Including FM and AM)

Units Dollars Per-cent of Total Sets
(Retail) Units Dollars
1,120,674 75,000,000 9.4, 21.19
1,639,176 140,300,000 11.9 29.94
909,151 90,500,000 21.1 44.36
3,081,448 354,400,000 19.2 40.56
2,750,000 __591,500,00(_)_ 15.2 46.50
9,500,449 1,251,700,000
ALL SET PRODUCTION (1940-1947)

Units Dollars

(Retail)
11,855,039 354,000,000
13,664,788 468,600,000
4,306,085 204,000,000
16,019,754 873,700,000
118,000,000 11,271,400,000
63,845,666 3,171,700,000

1 Civilian radio production haited by WPB on April 22, 1942 and not resumed unti

late in 1845,

2 Radio set and parts pricing under OPA control until Oct. 31, 1946.
3 Estimated totals—final reports not yet available.
* No records on FM set production by years prior to 1948. FCC estimated about

400,000 prewar FM sets were manufactured.
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Two views of the completed FM

tuner.

This layout should be

closely followed when mounting
the various component parts.

Operating as a sideband detector. this

superregenerative FM tuner provides relatively

good reception at extremely low cost.

¥EW FM transmitters are now
N broadcasting regular programs
in many localities that hereto-

fore were not served by FM.

While radio manufacturers are al-
ready well in production on FM re-
ceivers, the FM is usually iricorporated
in an FM-AM combination deluxe unit
which is rather expensive.

Several companies are manufactur-
ing FM tuners which can be con-
nected to the audio amplifiers of any
receiver. This reduces the expense of
FM reception as these units usually
consist of a complete receiver minus
audio amplifier 4nd speaker.

FM receivers and tuners are also
available in Kit form. To the ex-
perimenter or amateur, the kits are
proving rather attractive from the
economic standpoint.

All of the above-mentioned equip-
ment is expensive when compared to
the FM tuner described in this article.

A superregenerative receiver can
be used to receive FM transmissions.
By adding a few refinements to a
superregenerative receiver, a very
economical unit may be constructed
from “junk box” parts. Even if all of
the parts have to be purchased, the
total expense would be under $15.00.
It will only take about three hours to
construct this tuner.

While such a receiver does not
have all the features of a true FM re-
ceiver, namely “noise elimination,” on

46

‘ceivers operating

the other hand, the sensitivity of a
superregenerative receiver continu-
ally decreases as the signal strength
increases, which provides a certain
amount of noise reduction.

Since most FM transmitters are op-
erating with fairly high power, such
a condition insures satisfactory sig-
nal strength for most localities which
are covered by FM transmission.

A straight superregenerative re-
ceiver should not be used for FM

reception since such a receiver actu-.

ally transmits interference on the
same frequency to which it is tuned.
This would cause interference to re-
in the same Ilo-
cality.

By using a superregenerative . re-
ceiver as the if. channel of a super-
heterodyne, the interference possibil-
ity is eliminated. The converter of
the superheterodyne provides a stage
of isolation, divorcing the superre-
generative stage from the antenna.
The superregenerative stage is tuned
to a lower frequency (approximately
31 mec.) which, in turn, gives added
assurance of no interference on the
receiver frequency.

Anyone who has constructed a
superregenerative receiver is well
aware of the difficulties encountered
in maintaining good sensitivity over a
wide range of frequencies. In the
construction of this tuner that par-
ticular- difficulty is eliminated since

WWW americanradiohistorv: com

UNER

By J. T. GOODE
‘The Rollin Co.

the. superregenerative channel can
be adjusted for optimum sensitivity at
one frequency.

The FM tuner consists of a 6BE6
mixer and high frequency oscillator
and a 6J6 superregenerative detector.
One half of the 6J6 is not used. If
additional audio gain is desirable, the
other half of the 6J6 can be used as
an audio amplifier. A 6J5 can be used
instead of the 6J6 if desired. The op-
eration of the tuner is as follows.

The grid circuit of the 6BE6 is de-
signed to cover the tunable range of
88 to 110 mec. The oscillator circuit
of the 6BE6 is designed to tune from
57 to 79 mc. These two tuned cir-
cuits are tracked to produce a beat
frequency of 31 mec. over the tunable
range.

The plate circuit of the 6BE6 is
tuned to 31 mec. This circuit is
coupled to the tuned circuit of the
6J6 superregenerative detector which
is likewise tuned to 31 mec.

Assume that a FM signal is being
transmitted on 100 me. The grid cir-
cuit of the 6BE6 is tuned to 100 muc.
and the oscillator circuit is tuned to
69 mec. The received frequency will
beat with the high frequency oscil-
lator, producing an i.f. frequency of
31 me. This signal is, in turn, de-
tected by the 6J6 circuit producing
an audio voltage. This voltage may be
fed into any convenient audio ampli-
fier. The audio amplifier in the aver-
age receiver will be adequate.

Since only one tuned circuit is in-
volved, selectivity is extremely broad.
For FM reception, the circuit is tuned
so as to utilize the slope of the curve.

The circuit is tuned so the center
frequency is approximately 100 ke.

RADIO NEWS
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down the slope of the curve. As the
frequency is altered by modulation
(FM), the sensitivity is increased and
decreased due to the slope of the
curve of the tuned circuit. This ac-
tion causes an a.c. voltage to be gen-
erated by the detector and the fre-
quency of this voltage will be that of
the modulation.

Distortion will be extremely low
when. the straight portion of the curve
is used.

This point of operation is not diffi-
cult to obtain. Simply tune the re-
ceiver for clear reception. There will
be two such points, one on either side
of the selectivity curve.

Construetion Notes

Considerable care should be exer-
cised in making the chassis layout.
Parts should be located in such a way
that lead lengths are held to a mini-
mum.

The variable condenser is a dual
standard, 11-plate, double-spaced unit,
Four plates are removed from the
rear section which tunes the grid cir-
cuit of the 6BE6. Removal of these
plates results in satisfactory track-
ing over the entire FM band.

Although the plate circuit of the
6BE6 and the grid circuit of the
6J6 are tuned to the same frequency,
the coils are wound with a different
number of turns. This procedure re-

sults in optimum operating condi-
tions.
Ceramic trimmers are used

throughout and are recommended.
Compression type trimmers are sub-
ject to slight changes in capacity
which, if encountered, will cause seri-
ous frequency drift.

It is not unusual to “hand-pick” the
tubes for a superregenerative detector
stage. Some tubes that operate satis-
factorily in an amplifier circuit will
not give the same service in a super-
regenerative circuit. If the FM tuner
does not operate when first turned on,
try changing tubes before changing
component parts.

Chassis Layout

The variable condenser is located
in the center of the chassis. The 6BE6
tube socket is mounted so that lead
length is divided equally between the
two sections of the variable conden-
ser. The 6J6 tube socket is mounted
approximately three inches from the
6BE6 tube socket. This allows suffi-
cient space to mount the 6BE6 plate
coil and the superregenerative tank
coil.

The 6BE6 oscillator coil is soldered
to the front section of the variable
condenser and ground, making it self
supporting. The oscillator trimmer is
soldered to the other side of the vari-
able condenser and ground.

The 6BE6 grid trimmer condenser
is soldered directly to the grid prong
of the 6BE6 tube socket and ground.
The grid coil is soldered to the other
side of the back section of the vari-
able condenser, and ground. The an-
tenna coil consists of one turn of wire
soldered to the chassis and located

March, 1948

near the ground end of the grid coil.

The 6BE6 plate trimmer is soldered
directly to the tube socket terminal,
and ground. The plate coil is sup-
ported by the plate prong and a ter-
minal strip. The terminal strip is by-
passed by a .002 pfd. condenser at this
point.

The 6J6 coil and trimmer condenser
are soldered directly to the plate
prong of the 6J6 tube socket and the
other end of the coil and trimmer
connect to a terminal strip. The 6J6
grid condenser connects from the ter-
minal strip to the grid prong of the
tube socket. The r.f. choke and filter
resistors are supported by another
terminal strip.

Although the variable resistor in
the plate circuit of the 6J6 is not ab-
solutely necessary, it does make pos-
sible a more precise adjustment of
this stage.

The connecting cable consists of
two filament leads, a ground, and a
“B plus” lead. Shielded wire is re-
quired to feed the audio output of the
FM tuner to an audio amplifier.

Power consumption is 6.3 volts at
75 amps. and the plate drain is less
than 10 ma. The plate voltage is not
critical, approximately 90 volts. Fila-
ment and plate voltage for the tuner
may be obtained from the audio am-
plifier or radio used in conjunction
with this equipment. The power con-
sumption of the tuner is sufficiently
low to allow tapping into the power
supply of the average 5 tube a.c. re-
ceiver without causing serious over-
load. At the same time the audio
section of the receiver is.connected
to the tuner and the FM receiver is
complete.

If the plate voltage of the receiver
is excessive, insert a resistor in the
“B plus” lead of the tuner and adjust

Fig. 2, Complete schematic diagram of tuner.

TO M
ADAPTER
TO
AVC.

VOLUME
CONTROL

A
i

Fig. 1. Diagram shows method of connect-
ing FM tuner to any conventional AM re-
ceiver. Receivers equipped with a phono in-
put can be connected directly to the tuner
without any circuit alterations whatsoever.

the value so that -approximately 90
volts is available for the operation of
the tuner.

Some receivers have a terminal
available for a phonograph connec-
tion. In this case the audio connec-
tion from the tuner may be attached
directly to this terminal. Receivers
without this terminal will require the
addition of a switch and terminal or
jack.

The switch employed is of the
single-pole, double-throw type. It is
wired in such a manner that it is
possible to transfer the audio ampli-
fier of the receiver to either the radio
or the tuner. Connections are made
at the volume control of the receiver
and the same control is used for AM
and FM reception. See Fig. 1.

Assuming that an appropriate au-
dio amplifier and power supply are
connected to the tuner, the testing
procedure is as follows. Turn on the
equipment and allow a warm up peri-
od of a few minutes. If the 6J6 stage

(Continued on page 171)

An external power source is required.
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Ry, Re—20,000 ohm, V5 w. res.

R.—250,000 ohm, V5 w. res.

R,—10,000 ohm, 1 w. res.

R,—10,000 ohm wirewound pot.

R:—50,000 ohm, Y5 w. res.

R,—1 megohm, V5 w. res.

Cy, C4~—35 ppfd. gang cond.(Bud MC 18854)
Cg, Cs, Cg, C15—30 pufd. ceramic trimmer cond.
Cs, Cq, C34—50 pufd. mica cond.

Ce, C10, C15, C1g—.002 pfd. mica cond.

;_}

R4 ¢ _Icie

A

B .3V,

Co, C17—.01 pfd., 400 v. cond.

Cy1, C1;—.0002 1fd. mica cond.

Li—3 t. #16 en., %" i.d., V" spacing

Lo—1¢t #16 en., %" i.d., Yg" spacing

Ly—>5 &, tap 1Y t., #16 en., 3" id., V"
spacing

Li—61t., #18 en., 3/9” i.d., closewound

Li—13 ¢, #18 en., 33” i.d., closewound

RFC—2.5 mh. r.f. choke

1—6BEG6 tube

1—6J6 tube
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° 'OHN R. PORTERFIELD, in

conjunction with UVX Indus-

~ tries, Inc., has just entered the

retail television field in a big way. He

has opened a salon in Yonkers, New

York dedicated solely to selling and
servicing television receivers.

The opening of this salon is not an
off-the-cuff proposition, but the re-
sult of nine months of patient study.
Here is the story behind the opening,
and the picture to date.

UVX Industries, Inc. is a corpora-
tion with many years as national,
factory representatives for various
electrical specialities manufacturers
behind them. They had a certain
amount of surplus capital on hand,
and were looking for the best way in
which to invest this money. They de-
cided upon retail television sales for
several reasons.

Since television is a growing field,
they would be working into an ex-
panding market rather than a static,
or a diminishing market. They al-
ready had retail electrical appliance
merchandising know-how, and they
had experienced retail merchandising
sales and management personnel.

Having the general knowledge, they
looked about and teamed up with John
R. Porterfield, who had the specific
knowledge. John Porterfield has been
associated with television in one
capacity or another for more than ten
years. :

" Together they decided that the New
York area wag the logical place for
a television sales outlet because of its
high population ‘ concentration, and

48
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wide-awake firm in

the number of television broadcasting
stations in operation.

However, New York City was not
selected for their pilot retail outlet for
the following reasons. The unreason-
ably high rent being asked for the
available locations practically fore-
doomed any business that might open
there. New York City is not a typical
American community, and sales ex-
perienced in New York City might not
be applicable to other localities, and
lastly, sales while being more or less
unlimited in potential numbers, are
definitely limited as far as the per-
centage of homes is concerned.

Apartment house owners in New
York City will not permit their ten-
ants to erect individual antennas.
Each tenant must hook his receiver
to a common antenna, or do without.

While satisfactory multiple outlet
antenna systems have been devised,
and are appearing on the market, few
apartment houses have them as yet,
and until that occurs the number of
possible television set sales in New
York City will remain limited.

However, a sales office was organ-
ized, and set up at 50 Church Street,
and a large crew of part, and full-
time salesmen cover the city from
there.

With New York relegated to a sec-
ondary position, the company looked
toward the suburbs.

Long Island was considered and re-
jected because of its low concentra-
tion of population. It was a good loca-
for a retail television outlet, but not
the best. New Jersey was considered
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next, and also rejected because of the

large number of television retailers

already established. Westchester

County, which lies directly north of

New York was considered, and chosen

when DulMont proffered an exclusive -
franchise in Yonkers, which is in

Westchester County.

The present site of the salon at 63
South Broadway in Yonkers was not
selected. It merely happened to be
the only store in the center of town
that was available. Yonkers has a
population of 140,000, and is within
easy commuting distance of New
York.

The organization rented the first
floor, and basement. The entire front
of the small building was painted
white, and the name, ‘“Porterfield
Television” was lettered in red across
the face of the building. The single
color, and the lettering gives the
passerby the impression that the en-
tire three floors are used by the com-
pany.

The store proper was broken up
into three rooms. One, the main show-
room, opens onto the street through
two show windows and a door, and
has a frontage of about thirty feet.
In this room the television sets are
displayed. Chairs are provided, and
individual sets demonstrated. The sec-
ond room is connected to the first by
means of an archway. This is the
“teletheater” which seats thirty-five
people comfortably for a television
show. The third room is used as an
office. The basement is used for stor-
age while servicing is done at another
location.

So much for the physical layout of
the salon.

The opening gun of the sales attack
was fired at the Westchester Home
Show in the exhibition hall where
many other county merchandisers dis-
played their wares.

Next came a series of spot adver-
tisements, ten in all, over WFAS, a
local broadcasting station. These were

" followed by a quarter page display ad

in the Herald-Statesman, a leading
Yonkers paper, and from then on, a
continuous series of sales promotions.
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Two television sets were installed
in the lobby of a local movie theater.
Not merely placed there, but con-
nected to power and an antenna, and
turned on every evening.

Free tickets, entitling the signer to
a chance in the drawing, were placed
with the box office attendant, and
given to anyone requesting one. The
detachable stubs of these tickets were
placed in a large box in the lobby of
the theater, and a drawing held at the
end of one month.

Meanwhile, a two minute advertis-
ing trailer was shown at every per-
formance during the month the tele-
vision set was being offered.

An ad was also run in the theater
program leaflet which the theater dis-
iributes to its patrons.

Mention of the free prize was made
in the newspaper ads of both Porter-
field Television and the theater.

A large sign in the window of the
store invites the general public to
come in and see a television show. In
the other window the company has
posted a weekly list of programs.
Sometimes the windows themselves
are chalked up with signs advertising
the evening’s program. For example,
the royal wedding pictures were ad-
vertised, and drew a large crowd.

Television program schedules for
the coming weck are mailed to all
those who show an interest, and to
those who have purchased television
receivers. Those people who have in-
dicated an interest in a particular
type of program, on the cards that
are circulated, are invited by mail to
attend whenever their particular in-
terest is being telecast.

The public is advised that no sales
pressure will be exerted, and none
is—directly. At the end of each tele-
show, or before, as the case may be,
one of the salesmen will give a short
talk on television with a view to stim-
ulating the listeners’ enthusiasm for
television. No direct sales appeal is
ever made. Sales leads are, of course,
picked up through these public dem-
onstrations.

The greater portion of the telethea-
{er audience is there by invitation,
the rest walk in from the street. Of
the latter group a percentage is dead
wood—youngsters, and the casually
curious. However, there is no doubt
that the teletheater more than pays
its cost of operation.

The leads secured through the sa-
lon, newspaper ads, etc., are followed
up by the sales force. The salesmen
are in the unique position of being
able to advise on television without
having to push any particular brand,
The company has franchises from the
four major television manufacturers
whose sales comprise ninety per-cent
of all the television sets sold in the
country, RCA4, Philco, DuMont, and
U.S. Television. All national adver-
tising is to their benefit. A boost for
any television set by any manufac-
turer is a boost for Porterfield sales-
men. They can sell the customer any
set he wants.

Because of this favorable franchise
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Everything about this pleasant exterior invites customers to come in and

position they organize their sales line
in- an advisory fashion, going to the
customer’s home, helping the cus-
tomer select the room best suited for
the set, the best location in that room,
and the set best suited to the custom-
er’s needs. Thus the salesmen have
an honest impartiality that gives the
customer confidence in them, and all
they need do is to-sell television, and
not any particular brand of home re-
ceiver.

Business at the end of the first
month has been so good that a large
crew of salesmen have been attracted.
Some work part-time, others work
full-time. All draw against commis-
sion.

The service department consists of
a six-man crew set up on a twenty-
four hour basis. = They
service the four major sets with the
exception of RCA, which does its own
servicing and repairs.

The prompt, efficient, twenty-four
hour service of this group has already
brought more than one customer, dis-
satisfied with other repairmen, into
the Porterfield fold. The customers
like the thought of twenty-four hour

The

- g

“teletheater”
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"see television.”

service, although very few persons
will actually call for service at two
or three in the morning.

There have been, however, a per-
centage of nuisance calls. There al-
ways will be. Customers who have
invited guests for dinner, for exam-
ple, have wanted to make certain their
new toy would perform satisfactorily
—so they call the service department
despite the fact that the set was
working perfectly at the time of the
call.

The men usually work in two-man
teams, rarely going out individually
unless it is a known problem which
they are tackling. The charge for a
two-man team, on a non-contract
basis is $7.50 per hour, plus material.
The charge for one man is $4.00. This
figure is low in view of the pay a good
television repairman receives. Instal-
lation charges, and the accompanying
service periods are those set by the
manufacturers.

Every effort is made to repair the
set in the customer’s home. The chas-
sis is pulled only when it seems likely
that a repair will take an inordinate

(Continued on page 124)
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SERVICE NOTE

Those data sheets which accompany each
new receiver are the result of engineering

skill plus practical servicing ““know-how.*®

b S

Equipment engineer
conferring with
draftsman after pre-
liminary voltage and
alignment data are
established to be .
certain all essential
data is included on
schematic and other
servicing drawings.

Engineer and tech-
nical writer check-
ing over alignment
details and voltage
charts. Together they
determine best serv-
ice note layout to
emphasize service
parts-in a particular
receiver, Others han-
dle work involved
in the preparation
of the parts lists, etc.

Proof copy from
printer being check-
ed against original
dummy layout in
the final step before
printing of notes.

50
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Equipment engineer checking prelimi-
nary alignment of radio. Several methods
are tried, but the simplest and most
foolproof technique is adopted for in-
clusion in the service note. Voltage data
on the set is also taken at this time.

By HARRY D. HOOTON

Technical Supervisor, Service Dept.
Westinghouse Electric Corporation

7;” I‘EHE gservice notes and instruc-

tion bulletin sent out by every
- radio manufacturer with each
new set are certainly not conceived
overnight. As a matter of fact, serv-
jce notes in their present form might
not exist at all, were it not for the
close cooperation of all contributing
to their development.

When the engineering department
designs a new model, a technician
in the service laboratory receives all
preliminary information regarding
the circuit and any special features
or innovations in the design. Receiv-
ing this material in advance, he can
be fairly certain by the time the en-
gineers have a laboratory model
available what service information
and alignment techniques will be re-
quired.

When the engineers complete the
model, the draftsman and technician in
the service department analyze it and
determine what drawings will be re-
quired for the instruction booklet to
be shipped with the radio. Usually,
a projection drawing showing tube
locations and a view with the tuning
controls and dial are required; also,
any special connections to accommo-
date a record player or an FM an-
tenna must be shown. While they
have the model, the draftsman makes
measurements _and rough sketches;
the technician sees that all his orig-
inal alignment technique and service
information notes are complete and
correct. .

After a close analysis of the con-
struction, the time study department
breaks up the set into a number of
simple operations. They make a trial
run of 25 sets and then return them
to the engineering department for
careful checking of inherent char-

(Continued on page 169)
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By GUY DEXTER

‘N VOLTAGE multiplier circuits,
such as doublers, triplers, and
« - quadruplers, the new selenium
dry-disc rectifiers offer the advan-
tages of small size, economy, low
heat dissipation, and extreme sim-
plicity. In addition to those desir-
able features, a selenium voltage
multiplier also has better voltage
regulation than an equivalent vacuum
tube outfit; is able to withstand a
surprising amount of careless han-
dling; eliminates all hum fields; and,
having ‘no filaments or heaters, can
be placed into operation instantly.

Voltage multiplier circuits
have interested radio constructors
and experimenters, since these cir-
cuits deliver high voltages without
benefit of transformers of any kind.
Composed only of diode rectifiers and
condensers, a voltage multiplier cir-
cuit reduces the weight and dimen-
sions of a power supply unit mate-
rially. The best-known voltage mul-
tiplier undoubtedly is the doubler,
since that unit formerly has been em-
ployed widely in midget radio receiv-
ers and in some test instruments and
electronic devices. The tripler and
quadrupler, and higher-order multi-
pliers, are -not as well known except
to power supply students and to high-
voltage engineers.

The small-sized power supply de-
scribed in this article employs a volt-
age quadrupler circuit. The basic
portion of this unit is four selenium
rectifiers and four electrolytic con-
densers. In addition to the basic cir-
cuit, an output filter section has been
included.

The basic quadrupler circuit is
shown in Fig. 2. This arrangement
will be recognizd as two half-wave
voltage doublers connected so as to
have their a.c. inputs in parallel and
d.c. outputs in series. Polarities of
both rectifiers and condensers are
very important in this circuit. If the
polarities shown in Fig. 2 are not fol-
lowed exactly, the components will
be damaged or the circuit will not de-
liver full output voltage.

Simplified operation of the quad-
rupler circuit corresponds to that of
two doublers in combination: On al-
ternate half-cycles of a.c. input volt-
age, first C: and then C: is charged,
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Fig. 1. Two views of
complete power sup-
ply. All parts are
mounted underneath
the metal chassis.

This power supply, using seleninm rectifiers, will

deliver up to 600 volts depending on load eurrent.

each to a potential equal to the peak
value of the a.c. input voltage minus
the small drop in the rectifier (rec-
tifier 2 charges condenser C; when
input terminal B is positive, and rec-
tifier 3 charges condenser C. when in-
put terminal A is positive). Also,
when input terminal A4 is positive;
rectifier 1 conducts, charging con-
denser C; to a potential equal to the
peak value of the a.c. input voltage
plus the charged voltage of C, (also
equal to the input peak) minus the
small drop in rectifier 1. This results
in a voltage across condenser C; al-
most equal to twice the peak value of
the a.c. input voltage (2.82 X E..).

Fig. 2. Basic quadrupler circuit.

Epc.
OouTPUT

Eps= 566 X RM.S. VALUE OF Ep ¢, INPUT
Cl=C2=C3=C4= 20p1d. MINIMUM
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Likewise, when terminal B. is posi-
tive; rectifier 4 conducts, charging
condenser C, to a potential equal to
the peak value of the a.c. input volt-
age plus the charged voltage of C.
(also equal to the input peak) minus
the small drop in rectifier 4. This
results in a voltage across C, nearly
equal to twice the peak value of the
a.c. input voltage (2.82 x FE.). The
final result of this action is that a
d.c. voltage appears across the out-
put terminals equal to the sum of the
voltages across C; and C:.. This sum
is four times the peak value of the
a.c. input voltage (5.66 x E..).

This means that a d.c. output volt-
age of 650 may be obtained with an
r.m.s. input voltage of 115, when low
direct currents are drawn. As the
output current drain is increased, the
output voltage drops somewhat. Volt-
age regulation is improved consider-
ably by employing large capacitances
for C,, C. C,;, and C, Each of these
four capacitances must be equal and,
for best operation, never should be
lower than 20 gfd.

From the preceding explanation of
the circuit operation, it is evident
that condensers C; and C. must have
a minimum d.c. working voltage rat-
ing equal to the peak value of the

(Continued on page 184)

31


www.americanradiohistory.com

« # RIGINALLY built as “some-

. thing to get by on” until com-

“" mercial manufacturers could
again get in production, this little
5-tube, a.c. broadcast job has per-
formed without a single component
failure since 1944; has elicited favor-
able comment about its tonal quali-
ties and appearance from all who
have heard it; has consistently
brought in Midwest stations in the
late winter evenings with only its
built-in loop antenna, and represents
so much for so little that the author

- felt others might be glad to have the

opportunity of duplicating this smooth
performing little job.

The design is perfectly simple and
orthodox—is in fact a circuit used by
one of the major manufacturers for
years, and consequently is completely
free of bugs. Built as shown in the
photographs and according to the
schematic, anyone can be sure of good
performance.

The only change in the model shown
from the original is in the substitu-
tion of a choke in place of R, but this
was done only because a choke was
handy—it is recommended that the
circuit be copied exactly as shown in
the diagram.

The 6SAT used as the mixer-oscil-
lator gives more than enough gain
to drive the single 6SK7 455 ke. if.
stage, using inexpensive but efficient

32
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i.f. transformers of a standard type.
A single diode-connected 6SQ7 gives
adequate second detection and very
nice a.v.c. action on strong signals,
which are the rule on this band. The
triode audio section of this same tube
serves as a compact driver for the
output stage which requires a low
current drain 6K6GT to drive the
five-inch PM speaker.

Careful duplication of parts in the
bias section of the power supply will
give the right grid voltage on the out-
put stage thus insuring a minimum
distortion content, even at full vol-
ume. The gain of the receiver is, in-
cidentally, more than enough for
house volume on all stations within a
fifty mile radius.

The power requirements are quite
modest, a small 50 mil. power trans-
former of the half-shell variety with

a 6X5GT rectifier working into an

efficient but simple filtering system
will do.

Before laying out the chassis it
might be wise to study the photo-
graphs in order that the layout can
be followed exactly. This is recom-
mended, since the receiver will be just
that much easier to build and get go-
ing. In the top chassis photo, with
the dial towards the viewer, the metal
tube at the right rear of the tuning
condenser is the mixer-oscillator,

6SAT; directly behind it is the first i.f. -
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Two views of the home-built,
broadcastband radio receiver.

By
CARL V. HAYS. W6RTP

By popular request— a

conventional, easy-to-build -

table model home receiver.

transformer, T.. To the left of this is
the i.f. tube, 6SK7; followed by the
second if. transformer, 7. directly
to the left. Next, in a straight line
along the rear chassis edge, are the
6SQ7 detector-audio tube, the 6K6GT
(or 6F6) audio output tube, and the
6X5GT rectifier. Directly in front of
the rectifier tube is the five-inch PM
speaker with the output transformer
mounted on top of it. The speaker
frame is bolted to the chassis by
means of long 6-32 screws and spac-
ers so that the speaker fits- snugly
against the cutout speaker grille on
the left end of the cabinet, when the
chassis is bolted in place. Directly to
the right of the speaker is the power
transformer, 7. The underchassis
photographs may be followed easily
by referring to the parts topside, then
spotting them in their reversed posi-
tion from below. Wiring is extremely
simple and easy, since the chasgis pan
is exceptionally roomy, thus eliminat-
ing the bothersome crowding of parts.
The loop, affixed to the rear of the
chassis by means of spacers, is a com-
mercial unit and is color-coded so that
no trouble should be experienced in
connecting it.

The dial assembly, used in this par-
ticular model, is one of the slide-rule
types, but was used simply because it
was available, Any type preferred by
the builder will work just as well, as

RADIO NEWS


www.americanradiohistory.com

long as its calibration is standard, and
matches the tuning condenser used.
Cabinets are now generally available,
some even come complete with the
dial as an integral part, so no trouble
should be experienced from this an-
gle. A home-made unit was used to
house this receiver as the dial es-
cutcheon which was originally for FM
calls could be replaced by a heavy
white cardboard with the typed call
letters of the major local stations,
thus making station selection a. very
simple matter.

Although the loop, as it comes from
the manufacturer, is provided with a
corinection to permit the use of an ex-
ternal antenna, it has never been nec-
essary to attach one as stations in
Texas, Louisiana, Illinois, Oregon,
Washington, and many other states
have been received regularly in the
late winter evenings with adequate
volume and clarity.

The controls need no explanation.
The control on the left in the front
view is the a.c. switch and volume
contrsl, and that on the right is the
station selector. A pulley and con-
ventional dial-cord drive are used
with this dial assembly. - Operation is
smooth and it has given no trouble of
any kind so far.

As a matter of convenience, it is
perhaps best to wire the power sup-
ply first, testing it before proceeding
with the construction. Voltages are
not critical, as approximately 250

Top view of receiver shows placement of component parts.

volts (under load) will suffi